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Abstract

AIM: To observe the effect of rat bone marrow
mesenchymal stem cells (BMSCs) stimulated by
TNF-o on apoptosis of rat hepatic stellate cells
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(HSCs) in a co-culture system and to explore the
possible mechanisms involved.

METHODS: BMSCs from SD rats were isolated,
cultured, and purified by the whole bone mar-
row adherence method. BMSCs at passages 3-4
were stimulated by TNF-a and then co-cultured
with HSCs in a Transwell co-culture system.
Cells were divided into HSCs blank group, BM-
SCs blank group, normal co-culture group, and
TNF-o-stimulated co-culture group. Apoptosis
of HSCs was detected by flow cytometry; expres-
sion of RhoA and HGF mRNAs and proteins was
tested by reverse transcription-polymerase chain
reaction (RT-PCR) and Western blot, respectively;
and concentration of hepatocyte growth factor
(HGF) in cell supernatants was determined by
ELISA.

RESULTS: Compared to the normal co-culture
group and HSCs blank group, the expression of
RhoA protein (24 h: 0.864 = 0.006, 48 h: 0.688 +
0.013) and mRNA (24 h: 0.809 + 0.004, 48 h: 0.494
* 0.010) in HSCs was significantly lower in the
TNEF-a-stimulated co-culture group (all P < 0.01).
The expression of HGF protein (24 h: 1.032 £ 0.003,
48 h: 1.060 + 0.003) and mRNA (24 h: 0.857 + 0.004,
48 h: 1.195 + 0.010) in BMSCs was significantly
higher in the TNF-a-stimulated co-culture group
than in the normal co-culture group (all P < 0.05).
The apoptosis rate of HSCs was significantly in-
creased in the TNF-o-stimulated co-culture group
(24 h: 6.583% = 0.091%; 48 h: 29.960% =+ 0.223%)
compared to the normal co-culture group (24 h:
4.700% *0.168%, 48 h: 23.140% * 0.115%; both P <
0.01).

CONCLUSION: BMSCs stimulated by TNF-a
enhance the apoptosis of HSCs possibly via para-
crine production of HGF by BMSCs to down-
regulate RhoA signaling in HSCs.
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B 4k Z 5+ 4 BM-
SCs# % 57 AT
g 84 BIF 0 A Sk A
%, A= KR I I 2R
5. B F-a(TNF-o)
R #BMSCs & 5
HSCs 3k 3% 7 849 #F
MY,

mesenchymal stem cells stimulated by TNF-o enhance the
apoptosis of hepatic stellate cells. Shijie Huaren Xiaohua
Zazhi 2012; 20(19): 1713-1719

5B

BH: WLEAF 7% 35 B T -o(tumor necrosis
factor-o, TNF-ou)fl ik X 5B 88 18] 70 T 48 e
(bone marrow mesenchymal stem cells, BMSCs)
HAUTF, 35k 2 PBMSCsx X HAF Z 4k
4m fig(hepatic stellate cells, HSCs)/8 = %9 % )
IR AR

Fik: AFHMBAEESE. 44SDKXK
BMSCs, ## £ % 3-4%4# )8 . i& A 63LTranswell
Mk TSR R, FTNF-04 K BMSCs)s
L5HSCs##5. 1 4HSCsE & 2T B4,
BMSCs® @ x40, EF 3R, A%
H3ERm; RAAX @ ARENHSCsA T,
RT-PCR. Western blot% #|# M RhoA 5 HGF
mRNAZ & G kA, ELISAN & afes 7 L&
% PHGF 4.

ZEER: Rl k32024 h, 48 h HSCs RhoA%
B (24 h: 0.86440.006, 48 h: 0.688+0.013)%
mRNA(24 h: 0.809+0.004, 48 h: 0.494+0.010)
Rk AFH TR, 5 EF EEAEAHSCsE
G 2 B4 LAl B35 M £ J7(P<0.01), BMSCs
HGF%& & (24 h: 1.03240.003, 48 h: 1.060+
0.003)ZmRNA(24 h: 0.85740.004, 48 h: 1.195
+0.010) & A 2 0F AR B 3, 5 B 3%
T YRER £ 7 A 4ot 5 & L(P<0.05); Al#ak
¥ 774124 h, 48 h HSCs8 = %4 %] 4 6.583%
+0.091%. 29.960%+0.223%, L& E§ iz
22824 h: 4.700%+0.168%, 48 h: 23.140% +
0.115%) 45 £ F A %o it 5 & L(P<0.01).

£ TNF-ol 3 BMSCs/& 5 HSCs2 3% 777
BATHHSCsZ T, HEHLH 7T 48 £ BMSCsif it
% 4 3LHGF 4741 HSCs RhoA £ i& S 3L4Y .

K HEIR): B BE R TR T 40, BT AR PRI sE
B F-a; FFAEREA K B F; RhoA

BEre, MiElE 87 810, FER. BAEE S -ofliE
SRR THRENITE2RMBIRBCIRFIER. BREA
SRS 2012; 20(19): 1713-1719
http://www.wjgnet.com/1009-3079/20/1713.asp
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JiE 2R 41 o (hepatic stellate cells, HSCs)FJ3%
55 ST AE A3 A b R AR R R DG B A
‘B ) 78 T 40 g (bone marrow mesenchymal

stem cells, BMSCs)# A i] {05 1 48 J 5 JiT 21 4
. SZAR P ZA 0] 2 W B R AE R - au(tumor
necrosis factor-o, TNF-o)&5 4 K7, TNF-ouil]
W] 78 5 41 g (mesenchymal stem cells, MSCs)
Ja B Z AR TR AR ), {2k
T4 i 4= K R F (hepatocyte growth factor, HGF)
(s, WIS R, HGFH: JeMSCs i i 3l AT
LA IR, Rho AT ALIEHEH S Cs it AT
BP0 7 HT IR ST LA T, B TNF-ouill %
JG IBMSCs SHSCsHLHF IR UL T, MEBMSCs
STHSCsI 1 50, PR TNF-o i BMSCs
P FHSCsF TIHLEL IR TT 2T 44
PEERR AR,

1 #RRTE

1.1 A ER YN R(HSC-T6) I H il K2
B e Jr R 2 e 40 i ; DMEEMU [ 55 [ Gibeo 2y
H); FEIG AR s W B 3 [E Hyclone 2y w5 IR
BEIRF-allt) H 35 [E Peprotech /2~ ] ; 4 g A= 4 (K]
FELISAIFA &I 1 K [HR&D systemA ml; 7]M
PIHGF R EEHUA, /N PTRho AL e T
HRPFRICHII=EST/ lIgGIE H ¢ [ Santa Cruz
/Ny TRIzollE H 2 [E Invitrogen /s il ; 3% ik
& B S5 EIMBI s A ; Transwell insert}- 17 5
H 2&[E Corning Costar/ 7 ; 100-120 gii5 i 28 e
SDARUE A PHBERFRE S5 3P 0.

1.2 7k

1.2.1 BMSCs#9 45 . 3455 %58 2% LHk[4]
TETCBE 4T T oy B G F%, SUAEIBE FiE AL ZES DK
B, JCRR2r B Er, BT ET, S mLE A
L-DMEM#ZH 88 2 #EE 42 1. 1000 r/min
I 25004 mintSCHEAN M, 57 B3, I E5100 mL/
LAG A3 FIL-DMEM SR A0 i, & 137 C.
FELE. 50 mL/L COBEFAM TR FE, 24 hn &
e, LUG5E36-48 hAa s 4feilii— Ik, frafi ik s
80%-90%/5, H2.5 g/LIE/GHAL, 141 © 24648, &
UAEARI ) 756-7 d.

122 HSC-T6#93& 7~ 454X HSC-T641 il T'L-DMEM
R F#W (100 mL/LAG 1) 37 ‘C. 50 mL/L
COIEFEAET L5, 2 dJs 40 MR K 80%-90%
HIRE T

1.2.3 fm a3z I S SCHR[S-7]777% T 6L Tran-
swellti N JZHMBMSCs, b2 #FIHSC-T6, Ff
BRI 1.5 X 10° cells/well, 55 55548 h. 52
5534 (1)HSCsZ [N 4]: MaiHSCshF%;
(2)BMSCs? X Fi4l: HBMSCsiiF%; 3)1E

www.wjgnet.com



BER, F. MBI RS -RAEEB TR TR ENH 2R MRS e HER 1715

1 SHEERR wmefRd

FMIATZA(x 50). AR, TNF-o

A BB dfE, AR AR AR

B EfETRamf, FAM TR R
B, R A
)
(MSCs) & # %%

W ILREFR4]: BMSCs+HSCsILRE 97, () RIHILR;
Fi4l: BMSCs+TNF-a+HSCsH 77 (H0.1 pug/L
TNF-ofill#BMSCs 5 hjii 37 £ 5779, D-hanksiil
VeI, R iR R S SHSCsIL R 7). fHE
FHZE AR N BN TG RN B B 25 25 U2
1.2.4 7 X g ek m) 4m i 8 W AE K41 HSCs,
T4, 2 8 Annexin-V-FITC/PA B I8 TR 7 & it
AR,

1.2.5 ELISA# M 335 7 B AR HGFRE: Wik
24, 48 hitt BtBMSCs, Ui B Pk, MRIEFruE
aAH AR HE I 2R, THE R LA A i
HHGF UK.

1.2.6 HSCsZBMSCs % RNA#R I A=RT-PCR: I
££24 h. 48 hBTBHSCs XBMSCs, SRNAREL
% TRIzoliA I & 15 W BEAT R4, HSCs RhoA Lijf
51¥)5-TGGTGATGGAGCTTGTGGTAAG-3', F
W5 14)5'-AACATCAGTGTCTGGGTAGGAG-3';
BMSCs HGF L3751 #)5'-AGAGGCGAGGAGA-
AACGCAAAC-3', 5145 -ATCCACGAC-
CAGGAACAATGAC-3'; GAPDH L5114
5-GCCAGTAGACTCCACGACAT-3", Fiif 5l
Y5'-GCAAGTTCAACGGCACAG-3'. RhoAR
GAPDHZE A #4295 CHiAEYES min, 95 C
ANE45 s, 55 CiR-k45 s, 72 °C 1 min, 35MEFR
J772 ‘CHEMHS min; HGFRERY 14 464 95 “CHil
APES min, 95 ‘CAPE4S s, 58 ‘CiB-k45 s, 72 °C
1 min, 35MEHJE72 ‘CZEAHS min. HL 6 uL PCR
P K6 nL DNA MarkeriE471.7%35 [l bt i
HLUK, K EEIR EBHR AT G T A #, LLE
(15 K1/G AP D HIFI K J& LB & 7 A H 2R A
mRNAKF-.

1.2.7 HSCs%BMSCs &% & 42 B #=Western blot
ol FH AN P ZEAARAEEN 24 hy 48 hal i S R A,
F s i b ekl e R A E, EREREONLS
ng, &7 15%SDS-PAGERE HITK, PVDF4%
J5, AERE etk A 4 P RS I A RhoA . HGF
—PUM i, B, Quality Onesr Wi fEx) 4
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T UEAT AR 3 RO B LUAB I 5

Gt £ %R imean = SDEER, 41
H) LUBCR A 56, N S8 3K FSPSS13.01E4T
90T, BAP<0.05 8 el % 5, P<0.01 8 i
EMER

2 B8

2.1 B AR F@b o s, BAAMEF
ML A i BEEE LR IR I BMS Csid 1t R, Ji
BT FRHES RN M ECR W] W3 2, BRI EUE
RAETA), AT WL 240, 6-7 dRIATARAR; £E4R
BFR R H3MUG M S A FE T3, Mk
K, Proethar, g ameR, ek 4K (E
1B).

2.2 BHLIE LR T i A d AR & e 58 ik
20 M SRS D 40 W 3R T AR S C D297, CD347,
CD44". CD45S HIRIEE DM H99.45%
97.91%- 99.52%-. 98.42%. WHEEY: AT LLSRAF 4
fE 4l (R BMSCs([412).

2.3 HSCsH & F LA 157748 him, HSCsS 14}
WAHS CsHOGIESR, MG, 40 M Ik [T,
B LR IR AIHS Cs H LI 2 40 M 4 4r T %, 4
MR HORLRE . BodE 2. MadRAR /N, Hl LRy
7 2H 48 6 A A 5 DR B L B4 P A A R 5
(E3).

2.4 HSCsiE oy 52 Qi A LUb 2= g th BoR,
17724 h HSCsifa-SMAFik 2 JHVE, IFplds
PEBUAR S R ER A1 40 R HSCs 2 A B Hfk
Ky BAWRMmE. hERK. a-SMAFIVERIL
#95% LA I (Kl4).

2.5 HSCs#9 8 — & Jilts 724124 h, 48 h HSCs
FIPH T2 59 4 6.583% +£0.091%, 29.960% +
0.223%, B T IE W LR 7R 41 194.700% +
0.168%, 23.140%=+0.115%(P<0.01), HHSCs%
FIXF IR ZH (1.347% 4 0.042%. 2.933%+0.086%)
P22 ST gevh 27 L (P<0.01, [#15).

2.6 RhoA%& & ZAmRNA# &k HIEILEIRA

P ) T A 9 Ha Hh
B F, F Bt ig 5%
MSCs 5] % 4 28 27
Wi, A AR
FEMYEE A
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WA #H g 5 A 10%r B10*r
KT H RMETN-
F-o#l % BMSCs
J& 5 HSCs £ 37 10°F 10°-
W7k, B
HTHABMSCs _
it 5 HGF  $10°H <107+
474 HSCs RhoA T
Foik R EHG. - .
10'H "o 8 10
——
1w0h  a g7 10° . ‘ ‘
10° 10! 10° 10° 10 10° 10 10° 10° 10°
CD29 FITC CD34 FITC
c10*r D10
10°F 10°-
T
T
10'+
| | 1001' 3 - |
10° 10! 10° 10° 10 10° 10 10° 10° 10°
CD44 FITC CD45 FITC

2 SBIRBFEEFTRTABRREIMCAVRIVESR. A: CD29"; B: CD347; C: CD44™; D: CD45 .

3 BLAIETTA8 hiGHSCSTESIER( x 50). A: HSCsZS IR AL B: 1 5341 C: A 574,

4 HSCs a-SMAGRREELRLAME SR x 50).

24 h. 48 h HSCs RhoA%E 1 fxmRNA KL AT
PR R, 5IEH LR R4 HS Cs 4 0 IRZH B
A7 T2 R (P<0.01)(F6, #1).

2.7 BMSCs HGF%& & ZmRNA#) & ik il g 3t 5
Al IEW LR IE4124 h. 48 h BMSCs HGF&
I xmRN Ak S I AR 1 s 1, 5 BMSCs
2 DN TR LA W 35 1 22 5:(P<0.01), 24 h
48 Wil LB R L 5 IE W LR R A LR E R
GL iR L(P<0.05)(K7, 22).

2.8 EiFi& PHGFE G R E M T HIILE 7%
ZH24 h. 48 h HGFHE IR Wl 25w TAH B I BLIE
LR A(P<0.01), BMSCsZs % 4124 h.
48 h HGFH I FE i T AN IERG 7R 41, BRI R]
FEK PRI 22 (3).

3 11
HSCs & T —Fh S i 40 B, {7 T Disselil B
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A1o' B 10’ c 10 mi A2
1.40% 0.65% 0.39% 0.43% 0.51% 0.63% AFFE 2 ATNF-
; , s . okl #BMSCs &
wr e 10 1071 . 35 5 HSCs 3 3 7 7]
‘ ' LA Lo Wy RALHHSCs A =,
ot - i KM
5107 = = 510° E & 10° x 3
Tk & FAL A T A b
& ) ' ) BMSCs# # g Bt
10'§ 10* 10 L R R IR, BA
! I £ TR I e
- 0.65% N 4.08% L T 4% | maL
Ve 100 100 100 100 P 100 12 100 10° 10° 100 10° 10° 10°
Annexin-v-FITC Annexin-v-FITC Annexin-v-FITC
D 1¢° E 10 F 10°
0.59%
10° ) T 10° 10°
| Al T ~,"I- K
& Aty By &2
e l-r..';l',.;'
10! ¢ % kb 10t | 10t F
i 15% 1.49% | 7133% 7.82% 62.35% 9.24%
101W 10t 102 10°  10° 10° 10 10 10*® 10° 10° 10t 100 10° 10
Annexin-v-FITC Annexin-v-FITC Annexin-v-FITC
B 5 BITHLEHSCSET . A: 24 h HSCsZS I IAZH; B: 24 h iy e 55240; C: 24 h BIOEREFL: D: 48 h HSCs2S Pk

EZH; B: 48 h IE ISR, F: 48 h RHILEE TR,

A 1 2

240 S .

48 h

B
24 h
RhoA
GAPDH
48 h

M 1 2

3

GapoH W S

3 M

A 1 2 3

- .
o B .
B

GAPDH

1 2 3

B 6 SCs RhoAREEMRNABIFRIX. A: EH; B: mRNA; M:
Marker; 1: HSCsZS FINTEZE; 2: 1 HIEFRaH; 3: Mgt

W, BEFCRIL, HSCsie: 1EH B 2T U0 I 1T 4
A #h 3L )i (extracellular matrix, ECM) & i J5i(col-
lagen) ) 22 B4 4N M, Ath (13800 55 48 E 70 1T 21
YAl R A R R DGR A 1 Y, DR B
HSCs T, BET k> ECM AR ib J IR T i) 45 ik,
SEBTIR AR AL SRS, A2 TR, BM-
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B 7 BMSCs HGFEERMRNANZRIXL. A: BH; B: mRNA; M:
Marker; 1: BMSCsZS FIGHIAA, 2: IR R4, 3: R ssal.

SCsfEiF FHSCsI T, 6 2 F gt K 5 [ g T
P A WE SRR, v GE R AT
A A i1 BV I 1 i ] P R o P B 7
Al fE R AL 1 R AL E AT
AN B A

TNF-oui 52 15 (1) J1T 20 2R 8 1°) 2 8 % i A
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KA = 1 HsCs Rhoa EETRmRNASHERIEEAICAPDHLL [l % 3 SIELARHGRIEEAE b = 6, meon +5D, ug/l)
SRR I (/= () = 3, mean = SD)

%, A — R
A,

ax’:| BYE&(h) Western blot RT-PCR

HSCSZENYIBE 24 0.933+0.006 0.894 +0.005
48 0.899+0.010 0.907 +0.003

IERHEAA 24  0.915+0.002 0.811+0.004°

48  0.796 +0.008" 0.616+0.007°
RIEGLSAA 24 0.864 +0.006™ 0.809 +0.004°
48  0.688+0.013" 0.494 +0.010™

°P<0.01 vs HSCsZEENIRL; “P<0.01 vs [ERHIBFAA.

& 2 BMSCs HGF BB RzmRNAZ YR E{ERIGAPDH
ELIEZSER (0 = 3, mean + SD)

paxi:| B¥ER(h) Western blot RT-PCR

BMSCSZENIR4E 24 0.673+0.011 0.805+0.007
48 0.726+0.009 0.866 +0.007

IEREHEARA 24 0.984+0.010° 0.828+0.004
48 1.042 £0.003° 1.103 +0.005°

RUgtEAA 24 1.032+0.003™ 0.857 +0.004™
48 1.060+0.003* 1.195+0.010™

°P<0.01 vs BMSCsZEWIRAE; °P<0.05 vs [ERHITFA.

T A A EMS Cs K A% G BN Th RERI4A 3h
PR 7120 [ I I 1 MU S Cs 1) B2 43 2 4L (03T 7%

S FEFH 5 B 66 g, ()R 1 5k 2 o 5 A K PR
[k 5 4rml 2 44 4 2E-6(interleukin-6,
IL-6). HGF%:. 1017 K I TNF-oull i A BMSCs
A i it p38 MAPKAIPI3KIE ML HEHGF /i, BH
WrBMSCs# [fi I R FE A 152 44 IT (TNF recep-
tor 11, TNFRII) A $MHIHGE /3", 4 Rij 1Y)
SIS HR A A i BRI BEVEIRAT TR R IR K R
BMSCs, JfESETNF-o il UK S BMSCs 1] LA 2%
TEUFHGFIZRIE B 3. 26K R AT 4R AL (1)
W5, BMSCsiliil 55 /- I HGFRITGF-B3
FIHHSCs p21 MIp278 13K 1A & FiflcyclinD14
FI s, AT 4t B A A4 A T Go/G 3, AT 41
HSCsA A, [R] I 3 ik FEAICE R K 1/2 [R5 R A 491 1
HSCsl{iEAk, IR T o TR IE, i
D IFETHEAL IR A BMS CsfE 2 WA 22 Tl 41 it X1
T g dn i E KA F(nerve growth factor,
NGF). B #EFEE K F T 1(insulin-like  growth
factor, IGF-1). HGF4, il il 540 k57 &
I, BMSCsK A4l fubr EPCK-18. HEH.

AFPZEP1 S BMS Cs HAT 7ML BT 41 i (6 1)
fit. ParekkadanZs!""" ¥ A\ K E (IBMSCs 5 HSCs 3L

Daxic| 24 h

BMSCsZ=E30i8%H 14.193 +0.060
FEEAA 11.897 +0.045
RIS AA 13.917 +0.070°

48 h
18.267 +0.035
11.297 +0.031
11.420 + 0.036"

°P<0.01 vs IERLIEFA.

Fi R R, BMSCs ] BAE 2 ek I B (1 5 1, 410
HIHSCs 35, AERE LI T Pk b RISzt R,
BMSCs73 WA FIHGFAE(E ZEHS Cs i T #1224
H. ShiZEP R HHBMS Csill i 7 N GF 5 HGF A
T, B FHSCsAN I 4 i 172, FHWTGF-gnJ
DA INHS CsI T, 13X A $ R fr SR 7k &
b, BRRBM S Cs5% 43l e v] LAHIHS Cs 13
1k, MEHFHSCSHITET 2 R ST I 5256 CLZ0E 58
TNF-o il K L BMSCs ] L] AL HEHGFf %
B FE L IER b, ARSI TNF-afill U (K
EUBMSCs 5HSCs3:5 7%, KIMFEFEBMSCs HGF
FIE I AU HIRE N, HSCs RhoA R [ xmRNA]
FERFEATIE T, HSCsIHT 140N, 55 1F 3 Js
FRARTHS Cs 7 (AN L Lh s, 3] i An b
HREMZES, SR, TNF-otBMS C s g
R T IXEe s, L] T BE S TNF-o il BMSCs
TEHEHGFZRIEFN 3 WK ANHIHSCs Rho A%k
1 AmRNAR L, W FHSCsHT:, Bh
H i . 4Rho/Rho Kinase(ROCK){ 5l i1t
HSCsiiiF b 52 i/ F, Rho A I 108 %
A AN AT ) FL R 1, Rho ABE (A1)
WA HS CsI B AR, HGF/E ARhoA
(1 B35 T FRho AIIE LR, 32 HIRho/Rho
Kinase(ROCK)Ath #A1il 771 Y-27632 7] L il fH-£T
YA IR, AL Rk R, B N ) ) 22
K, HGFIT AR 24T M kb, SN
K= R A 5 LRI A A FH 5 D T e
PN

{HE, FEARPNIREH, TNF-o il BMSCs
ST PE mBMSCsa ZH ALK “IHEE” |
HEZ A LIMEHE ? S TNF-05BMSCs2 [A]#H
AR RIS, JoBE 78 T4 44k 1T 40
N R R IETT rh o FEARRAE .

4 2

1 Hemeda H, Jakob M, Ludwig AK, Giebel B, Lang S,
Brandau S. Interferon-gamma and tumor necrosis
factor-alpha differentially affect cytokine expres-
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