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[ ZE] BA. U508 86k U A 72 5+ 40 (mesenchymal stem cells, MSC) 2% {4 3% 7% & (mesenchymal stem cell-conditioned
medium, MSC-CM ) XJ JiF£F £ AL J2 75 A V6 7 1E T B AR FIPLE . 535 26 A% SD K EBENL A3 3 4 (n=8) B ALL JRYT 2L, IE
X B ST Y SR AR RR (CCLy) 75 5 K BN 2F 4 AR A T I8 s 7 53 CCLy, 1.5 mI/kg, B8 2 W, 4752 8 il , MSC 8532 = 3~5 A F
MSC-CM 1y il £ , 4K B MSC-CM I8 U8 e 45 2 25 1% b B PR A . ZES230 56 5 AR BT A B # Ik E S 2 mg/kg MSC-CM, 5
KRR 8 JE A, R I AR Y 21 R 1 H 4 7 S A TR0 390 £ 1) L-DMEM 58 2 56 2 o8, i BB 507 Y88 0 R 2880 38 s B 8 o0 10k R BUUE B2 1R
4L (hepatic stellate cells, HSC) , I 88 HUHF 41 2478 B2 KA o 38 5 Masson 3 €8 1 9 358 21 01k 27 b €2 7% Sk A I fie Dt 41 44t e A
B 2 B o= 1 LWL 3 & 1 (a-smooth muscle actin , a-SMA ) B R 52 & ;qRT-PCR HI Western blot £l HSCs "' a-SMA %4k
K F B1 (transforming growth factor B1,TGF-B1) ., T % i J5 8 1 (Collagen [ ) % it 4> J& & M1 i -2 (matrix metalloproteina-
ses-2,MMP-2), #0214 J& & H {90 ] 5 -2 (tissue inhibitor of metalloproteinases-2, TIMP-2)mRNA FI#E H () FiE KT, &R .
MSC-CM 5 7 20 A 4 i 7t BF 5 A5 700 2 D | IS DA &8 4 1 o-SMLA. 3 3k i 349 4 5 780 4 ) B %6 1K (P<0.05) , {1 o 3k 3] IE % 21 7K
(P<0.05), #9741 HSC " TGF-B1.,a-SMA ,Collagen I mRNA FI 2K 4 2% 1k 7K - B AR B 4 B & % (P<0.05), MMP-2 mRNA FikK
PRI TR (P<0.05) 8518 # Bk T MSC-CM XF CCL, 35 3 BT £F i fb A — @ iR I7 VB, X — i3 R AT BB 55 MSC-CM RER#
% TGF-B1 i1k A HSC i b S A2 if e J5U 25 11 e g A7 K
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Mesenchymal stem cells-conditioned medium reduces liver fibrosis by regulating hepatic

stellate cells
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[Abstract | Objective: To investigate whether the MSC-conditioned medium (MSC-CM) can protect injured liver and reduce liver fi-
brosis and its potential mechanisms. Methods: Six-week-old SD rats were allocated into three groups(each group n=8) as follows:
model group; treatment group; normal group. The liver fibrosis model was established by intraperitoneal injection of low dose of CCL,
(1.5 ml/kg)twice a week for eight weeks. MSCs were grown for 3~5 generation for the preparation of MSC-CM, which was concen-
trated 25-fold using ultrafiltration. From weeks 5 to 8, MSC-CM was injected every day with a dose of 2 mg/kg by tail vein in the
treatment group; at the same time, the other two groups were injected with the same dose of L-DMEM. At the end of the experiment,
hepatic stellate cells (HSCs) were isolated by in situ perfusion and density gradient centrifugation, and liver tissue was collected for
pathologic analysis. The collagenous fiber was detected by Masson staining, while the expression of alpha-smooth muscle actin
(a-SMA) in liver tissues was measured by immunohistochemical staining. To evaluate liver fibrosis, the gene and protein expression of
a-SMA, transforming growth factor beta 1(TGF-B1), collagen I , matrix metalloproteinases-2 (MMP-2), tissue inhibitor of metallopro-
teinases-2  (TIMP-2) in HSCs were evaluated by quantitative real-time PCR and Western blot. Results: In liver tissues, histological
improvement was observed in hepatic fibrosis after MSC-CM treatment(P<0.01); the expression of o-SMA and collagenous fiber was
significantly lower in the treatment group compared to the model grouP<0.05) , but not equal to the normal group. In HSC study, the
mRNA expressions of TGF-B1,a-SMA ,collagen I in the treatment group were significantly decreased than those in the model group
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(P<0.05); and their protein expressions were also lower in the treatment group(P<0.05),and the mRNA expression of MMP-2 increased

compared to the model group. Conclusion: Our results showed that MSC-CM has a therapeutic effect on CCL,-induced liver fibrosis.

And this process may be related to down-regulaing expression of TGF-$1, inhibiting HSCs activation and promoting collagen degrada-

tion.
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JHF 4 Al 2 22 g PR A i R B,
BRIy AN B AL S5 B 7 A A R TR T B
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2 R S A A W B W IR AL . RS AR B R R
e I REAL B b R 9T O vk B T AR B A
F ik DL S TR 0 52 e P 0 AR — 2 R BR M, 3
>k, 8] 78 Ji -+ 40 B2 (mesenchymal stem cells, MSC) %%
RN EIRTT I A AL i g 7 i, A WF s A A E
E B 28 B2 bk 7 5 64T MSC RS A AT A3 U S A
ik (CCLy) W5 W 2R A0 B (H 2 i — D F 58 & 81
3 3o e o A 3 U 7 A e R e AR 2 Ak o
2 7y B /IR TA Sl MSC Y 55 4 WA BIL R & 45
TEEAR AERINMAS T & B MSC 1055 73 W) It
Al DL S B AR A0 (hepatic stellate cells, HSC)
Lx-2 1219,

MSC Al 73 i Z R A A 7, EAE AR BT
RHEF LT FET, GOEC LI
MSC-CM 7 fifi 2y Jik g ™ B 452437 O WUEEZE 0 Bz
JIR R A AR B T RGBT AR Dk — 2B RS
MSC-CM Xt £F 44k 9/ AWF R i T CCL, 5
A4 s R | 28 R K S MSC 2535
& ¥ (MSC-conditioned medium, MSC-CM) , i i W
G U A VE Al HOIR T OCR 5 o BT 2 41
HSC, #:ll HSC 3% fk48 ¥ , AL MSC-CM Xf HSC (1)
VEI LAk — 2R HAR T AL

1 ##ITTE

1.1 ##

W S T b ME SD R B (1 e BE B K2 S
ey ) 4 B 6 JE il /KT 50~200 ¢, T 7 3
Py S A A A SR et R R K S Sh W AR SR B
il B . AR 2F IML3E (FBS, Corning 23w, 5 [H) , M uE =
D .0.22 wm BE A (Millipore 23 ®), £ ), 2K i
E JEE ARV DNA B I (Sigma A7), 3EH), &
F B BOR & (IR |, et ) RNA $2 U & |
RNA J% %% 538 7 & SYBR Green [ %¢ ¢ Yt K}
(TaKaRa A ], Ki&), —Pi.a—FHENMSIEA
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(a-smooth muscle actin,a-SMA) . #fb A4 K H ¥ B1
(transforming growth factor B1,TGF-B1) GAPDH it
K (SAB 24wl B 5t) | | B 1 (Collagen 1 )$LiA
(Santa Cruz /A ), £ H), —40. B AWl bric
FHUNR IgG PUik | B S W B bR 2 F T R
IgG Huik (RBHEY A F M) o 5180 h B B2
A (R 1),
®1 EHFEHXEE PCRSIIMFT
Table 1 Primer sequences of quantitative RT-PCR

BER Y

5144 B 5191751 (5'—3") BECC) (bp)

B-actin LB ACTGGAACGGTGAAGGTGAC 69 169
T AGAGAAGTGGGGTGGCTTTT

a-SMA  L##TCCTGACCCTGAAGTATCCGATA 71 72
T#: GGTGCCAGATCTTTTCCATGTC

TGF-B1  Lii#: AGAAGTCACCCGCGTGCTA 69 69

THETGTGTGATGTCTTTGGTTTTGTCA
Collagen I I}i#:GACTGTCCCAACCCCCAAAA 60 102
FF:CTTGGGTCCCTCGACTCCTA

MMP-2  EiiF:GGTGGCAATGGAGATGGACA 60 129
F¥#: CCGGTCATAATCCTCGGTGG
TIMP-2  [L¥#: AGATCACACGCTGCCCTATG 60 182

T AAGAAACTCCTGCTTCGGGG

MMP-2 ; 2 it 4 J& & 11 -2 (matrix metalloproteinase-2);TIMP-2:
21 2804 J@ 7R 1B ) 57 -2 (tissue inhibitor of metalloproteinase-2) .
12 7
1.2.1 MSC #5 H3HbEx

I 4 JEE SD KR, KT 50~100 g, 4% B8 SCHk[12]

JH Ficoll-Hypaque %5 J& 8 £ 250 VE #2 I MSC . 42
By MSC 4% B8 1x10° M 4ZF1 3] 10 em FEFE L,
24 h J5 &% A 10%FBS 19 L-DMEM 5% 4= K5 5% i il
TP kA i ; s B 2~3 d i, 17 40 % K
% 80%~90%M} , % 0.25% EDTA (¥ i i 1L )5 %
o B R 2 3~6 T 5280 . HZE6hRic i$iCD34
CD45,CD29 ,CDY0 Hiikit 1T MSC %5
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1.2.2 MSC-CM # #) &

i 3~6 18 MSC 48 i @il &5 B 15 80%~90% I} , HE
e G FBS #1795 855 Z 19 L-DMEM, 5 9% 24 h, 4
B LW B0 R BRIEA A, N ARAT Y 8 SR
IEE 0 (3 kDa) #HATHIEWRATZY 25 £5,0.22 pm
T UEBRTR , BCA B U E Ve L, -80 CUKFI AR
123 LR E S 557

HU 6 JA# (1R 150~200 g)SD KR 24 H BtHL
43R 3 4 BT (CCLY) L, 37397 41 (CCLA+MSC-CM) ,
X IR (AR H LK), CCL, SHBETh 121 SR BUR &
Ji, LA 1.5 mL/kg 09590 & 90 47 16 0 0 5, 2 /A,
8 i, JRITULTH 5 JEIT R R # bk 5 MSC-CM
HATIRYT 2 mgkg, 1 R/, 3 4 4  [A] IA5E 50 26 0 ) AR
A 2 w5 ik i B IA) 45 500 2 ) L-DMEM, 1 %/d, 36 4 8
124 AFmaRFEe

S 2 AR FE A AR B RO IR 2 U 1 A
Yl i, #47 HE Masson Je {0 | B 55 F MEE, a-SMA
o e 4l Gk 2 e (o 2K HSC 3 b4 Ol - A7 1580 F
BRI B CBEK YRS W b AT h R
2 ,3%H,0, L 15 min, W FH o-SMA 55 —¥i
(RP 174 ) ,PBS % ¥k, W & — 91, DAB B &, 75 KK
Y WK EW WA g
125 HSCw#ion B 5%x

TE S5 2 i B, 2 BESCHR [ 13 2R I ik A
T BB B0 A 0 HSCL M 25 10%FBS
) H-DMEM 5¢ & K35 3 b ) 7 205 BT 98O0 B s
T,360 nm MG L MR DO, BREH T K,
K T a-SMA B AR o 32 40 i Ak 24 07 ik kA7 4 5 HL
RS J7 ik 5 45 R 2 DL RR A SOk
1.2.6  qRT-PCR #&# HSC ¥ a-SMA . TGF-B.Colla-
gen | MMP-2 TIMP-2 # mRNA % i

HSC 43 B, #e R0 6 75 vk 37 BV iR A7 40
RNA $li 2 , %€ RNA ¥ &, LA 800 ng RNA i %% 5%
A8 ¢DNA . K SYBR Green | ¢ YGARET S 2656
7€ & PCR(quantitative real-time PCR)¥:ll , DL 1 wL
cDNA FEHAT qRT-PCR ¥l «-SMA TGF-B . Collagen
[ \MMP-2 TIMP-2 3£ i) mRNA ik K B0
{&Z 10 wL,PCR W A4 .95 °C 305595 °C 5 5,60 C
30 5,40 MEH, Ll B-actin fE NN B HEN, ] 24
T35 43 A7 Jk DR AR 6T 3k it B 51 4 3 A~ AL
BOFME B 3 R, 519P 50L& 1,
1.2.7  Western blot # M HSC ¥ «-SMA.TGF-B.
Collagen 1 #9%& & & ik

S 2% BRI HSC, Fa2 BE A7) & 0 v 4 B4 e

BEA, WERTHEAEMEHBER, H17
SDS-PAGE HLk i HL5% 22 PVDF [, FH 5%t 1R Wk i
WETRE A 2 h, 0 A GE 255 B HL B ) — BT a-SMA
(1:500) .TGF-B1(1:500), Collagen I (1:500) GAPDH
(1:2000), 4 Cit & ; B A AL P 6 bR i 19 — 41
(1:10 000) %= HIFE 1 h,ECL fb2: & e ik W3,
13 %tz

K SPSS22.0 48 it ¥ ik AT B s v b, 45 AR
DI BbR 22 (vts ) K o IR IEZS 7341 HL 7 22571
3 YLIR] FL A 7 25508, PR EL SR T LSD K 56 5 ANl
MIEZS /A 8 07 22 AR 5519 3 4110 H % T Kruskal
Wallis BE KK, P<0.05 N2 AE G FE X,

2 & R

W

2.1 MSC#y4 8 Zhbie

2y AR B I HAS R A0 BRI BE A G, FEES 3 AR
B GR A a2 KAR Y, WAER A, gl MRS R
RN IR AT T AR TN MSC 48 il
FHARICHY . 458 & B CD34 FHYE4T A 0.10%,
CD45 BH 1 40 g % 0.03% ,CD29 FH 1 41 g % h

93.27% ,CD90 FH: M A%k 98.23% (K 1),

1047 0.05% 0.02% 104 +—501% 0.14%
10371 1034
E 102
1027 — 103 | -
= Ta 0.10%| — 1 R R
1017 i 1014 ;
100 100 =
100 10t 102 103 104 100 101 102 103 104
CD34 PE CD29 FITC
10* 70,089 0.03% 104 016% T17%
103 4 1031
Died 7 F ot
=102 X102 -
= 003%
10! 1014
100 iD.: ! : 100 i
100 101 102 103 104 100 101 102 103 104

CD45 APC CD90 PE

B 1 RAHEEARSH MSC RERIZY

Figure 1 Flow cytometry analysis of surface markers of

MSC
SD X RAF2B 223 R
HE Je 0 BRI SD K BUFAE U A 88 F 7 I
HUE T /0 I 25 AR BRI T U 8 A AN i AR
WA 20 R R ZRTL 3G A B 2T R 4 U5 R AT L
WS B8 R R AR MR 0T 2H 2T 2 20 20 A e R
ARG, A/ N TR AN B SR, R R i R A L 2
B IEWAUT /NS5 E R TR AR E R 2
AR 2),

22
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(x100) (x400) Masson 4 {045 F i 7% 1F & % BR 40904 X S/

TRITH TETIZH

W

2 FHELAHE #&

Figure 2 HE staining of liver tissues

=

FERIZH Al

MassonZt 4,

a-SMA

A:SD K FUH 4121 Masson 44 (x200) Fl a-SMA e 325 41 21 fb. 2 e

“P<0.01; 5 BB 4UHI H #P<0.05,#P<0.01(n=3) .

P T I S L /0 i 2 A TR, e e e KA BE 2T 2 21 21
Yetn,, BIRIZFFA L) 7 rboa] O rb s i ik DL SO A
DX ] [ S 27 AR ORGSR T £F A 1 B )
EREARVZE A LG, MSC-CM Y677 2H K i 21 4 U AR ] 1
WD (K] 3A) e A S B R E W T 20 R
BN X, 55 TR AT -SMA 1 36 3 T 45 80 2 AT
HYUFE R FRIE a-SMA; 22 MSC-CM T HUiAIT ) ,
52 a-SMA Ay 223k W] 1 BEAIK (&1 3A) ., i Tma-
ge-Pro plus X AF #1748 11 2% 43 H , Masson B¢ 8 5 42
JEHLEE R BN . SR L, MSC-CM X CCL,
LT 4eAL A — & 1R R B 5 TR 2 LA
TR YT 20 2 Y A 92 A B2 B 58 R 5K B IE H OKE (P<
0.05,% 3B).,
2.3 HSC ¥ o-SMA . TGF-B1.Collagen I # mRNA
Fo % & ik vA & MMP-2 TIMP-2 mRNA & &
B4 HSC " a-SMA TGF-B1 #1 Collagen [

B
0.2007 4 [Csimg
0.150 | PiEvigail
0.100- o A

= 0.020

=

sl

R 0.003
0.002
0.001 #

«-SMA

Masson

4, (x400) ;B : Image Pro Plus | #EAT 62 B 4317, 5 1E % 4HAH L, "P<0.05,

B 3 XRAFHER Masson £EF a-SMA RHEHRALERE
Figure 3 Masson staining and immunohistochemistry staining of a-SMA in liver tissue of SD rat

7E mRNA A K B ik AR W) i s T 1 &
4 ,MSC-CM 4 J7 J& AH X T4 Y 2 o-SMA [ TGF-B1
Fil Collagen I 7€ mRNA Fl1& /K4 BF FRE (P<
0.05) ,H 2 5 1E 5 AUAH L, R % 28 1E 5 /KO- ik e gk
AR MSC-CM 7] LATE — & P2 B IR AIK HSC 1y i
1k, qRT-PCR if 7~ MSC-CM 7] LT MMP-2 mRNA
(IFERAKF- BXT TIMP-2 mRNA FEIABA T 4),

3 i 8

MSC & — 28 B [ 3R E e 01 f 2 ) 4 4k v
REM T4 i, o] IR s B s S AT 2, A 5T
UEBH MSC TR 7 AR 5 300k 1 4 it R - R0
MSC-CM H15 A MSC 43 i R Z 5 A B 7, (A M
K v & B MSC-CM 1] A5 96 1LY HSC P81,

g 3t — A W 5T MSC-CM X T £F 4 1k 19 38 97 18
H, ARWFFERF CCLy 1755 B 27 4 Ak K USSR 1
KRR G, 28 R K TE S MSC-CM, WL %¢ MSC-CM
MR IT RO 45 R B, IR 97 41K BRI E 48 9 72 3
I 2 AL BE I A 20 W) B k4%

A S TE I ET 44k 1 T2 iR & g f rh oA
FEAEH 7R R YAk 0 B 150403 10 T 40 i
TP B A0 6 Tk T R 7 B2 4 W 4 0 40
3 AL 7 AR A A P A AR PR 4 TGF-B1 R I /N i
i1 4= 4 K B (platelet-derived growth factor, PDGF)
WA SR I HSC TGk . ARSI AL SV A BN
TR AL WIE 98 i V52 i A 3 A A R0 4 W 38 BRI e it
LR HE U BRI 1/3, #2278 MSC-CM B i 4
YEH.
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0
a-SMA TGF-B1 Collagen 1 MMP-2 TIMP-2
B
BORIZE Ryrdl IR
a-SMA ; 37 kDa [ s
] - ——— ] ¢ W Ayl
" : ¥ 201
- e = *
GAPDH - oy P S 3D jél.o- o, wh
R wSMA TGRBL Collagen |

A HSC " o-SMA . TGF-B1.Collagen I MMP-2 TIMP-2 mRNA ) #H X} 3 ik 7K F ;B:HSC " a-SMA [ TGF-B1.Collagen I F) & 4 # ik i,
GAPDH fERN A2 ;C . A# ] Image J 4K X5 Western blot 25 R #E47 KEESIHT . 5 1EH 41AH 1L ,"P<0.05,"P<0.01; SEL LA AR 1L, *P<0.05,%P<0.01 (n=3),
B 4 HSC & «-SMA.TGF-B1.Collagen I mRNA #1%E A% %k FE 34 UK MMP-2, TIMP-2 mRNA #) R ik /K EI
Figure 4 The changes of a-SMA, TGF-$1, collagen I in HSC at mRNA and protein level, and MMP-2, TIMP-2 mRNA

expression in HSC

HSC & 21 44k e A 1 32 A0 SC 40 it , HSC 1Y
Ay e R A ST 7 N VI N S S Do |
HSC ' TGF-B1.a-SMA Collagen [ %3 ik & B
IR PRI L[] B4R i S5 % A 1) MIMIP-2. 335 it 1
THAIA, Pl MSC-CM A # k] HSC A9 3% 1k , fie itk
J02 D R A, 6 TP T A0 — 2 IR 97 AR

o-SMA J&: WLEF 4 R 20 A 1) 2 AR A5 M 2R 1T, OF
HAFOLT FE A - LA UL E R dn i AL
AR YEREAN AR TE LAY HSC n] LA #35 a-SMA™M,
AW B A AL S R R, JRITALIRIE a-SMA 11
HSC 4 i A AR AL 1Y 1710 (P<0.05)., gPCR #i
Western blot 25 54 /R G Y7 41 HSC H o-SMA £ ik
2 T B (P<0.05) #7848 MSC-CM 3R 77 Ja , 16 e
HSC 20 503 IS A A A

FEFB 05 0 10] SR 58 14 T 20 M RS T TGF-B1 2
B A AR HSC M55 2 —, 3 HSC /1L R LA
LAEANNE, [RIBT TGF-B1 {55t AT LA#i il HSC 4 ff
T, 5 HSC & it & 19 FE BT 4R 1, 4 Colla-
gen ZFiEHE %™, H i TGF-B/Smad J& HSC ik

() 2 B 530 I R 21 4R AL TR B % Ol i 2 T
1L 1 HSC Bl 7Y TGF-B/Smad 15 5 £ #F TGF-B1 1Y
FEAE A TGRBL T LUAR #E HSC 3% 4k, JE WA
IR B JE AN W7 A AR SR & BRAE MSC-CM iR YT
J& ,HSC ' TGF-B1 1) 1k & 78 mRNA FE& (4 /K F
e RE X A5E AR 2 B 5 B AIG (P<0.05) , Ui B MSC-CM 1]
I BRI TGR-B1 MRk HH HSC Gk, KHPiLr
Ak 1EH

JHF£F 44k e Az it 6 AR Y HSC AT 43 MMP i
240 i A5 S5 i | 6 BT L4336 TIMP #0146 MMP ()
YER, IR MMP 1 TIMP (%) 57 i 7] 4 32F 20
SN R i, MR 2T 4 Ak & ' . Collagen 1 2 4H g
AT B Ly, A S B MMP-2 /3 in
JERIH] HSC A A% Collagen T (5 22 J5L R 2 AW 5%
g5 R 4 MSC-CM T HilJ5 ,HSC ' MMP-2 mRNA
() 2235 5 s TR Collagen T 1143 15 5t 30 A5 7Y
41 B B FEAG  $2% MSC-CM ] LA i #2 =5 MMP-2 )
IR FEAR Collagen I WIUTEL, XFHFEF4Efbi 20077
1EH.
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Zi b BT iR  MSC-CM £ J& i ik v 55 v] LG I7
CCL, 95 3 1Y K UM 21 4k 4k . H AT Be AL 1 S B I
TGF-B1 M35, P HSC 1 Ab s 2 g Jit £ 4t = 4
[/ B 1] 7 & HSC A MMP-2 11 % 35 2 1 Collagen |
) R it | I IF £ 44k, MSC-CM 3597 IF£F i b AN 2k
SRy 1240 eI A I P ) S e A AR oy R
J i A A 3 — 2D 5T
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