iltered through a 70-um nylon filter (BD Biosciences, USA), and then cultured in

) Dulbecco’s modified Eagle’s medium containing 10% fetal bovine serum (FBS; Gibco,

S %ﬁ

- mcubatlon using a cell counter (Bio-Rad, USA). For the DNA synthesis assay, ADSCs

4

were seeded in six-well u-slide (Ibidi, Germany) and analyzed using a Click-iT EdU

ige Kit (Invitrogen). The cells were immunostained with anti-HGF antibody (Santa

Cruz, Germany) and then FITC-conjugated secondary antibody (Sigma-Aldrich).

EdU-positive cells were counted and compared with total cell counts. Proliferation rates

ipogenic differentiation was induced with an adipogenesis differentiation kit
itrogen) for 10 days, and assessed by Oil-Red-O (Sigma-Aldrich) staining.
ndrogenic differentiation was induced with a chondrogenesis differentiation kit

nvitrogen) for 2 weeks, and then the cells were stained with 1% Alcian Blue

|
_ Biosciences). Briefly, cells were incubated with fluorescein-coupled antibodies against

7
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i

%SCS in 0.5 mL PBS were infused via the caudal vein. Rats infused with 0.5 mL PBS

livers. To calculate the percentage of the blue-stained fibrotic area, five random fields

8
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ini:jélbated sequentially with the anti-HGF antibody and secondary antibody, and then

ifn;g%ubated sequentially with primary antibodies and appropriate secondary antibodies.

a

%éi% (EtK)1/2, phospho-ErK1/2, p53, and phospho-p53 (Cell Signaling, USA).

T T

Ex vivo fluorescence imaging assay

9
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DSCs were labeled by a Qtracker705 cell labeling kit (Invitrogen) according to the

10
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o
Z

Primary liver cell isolation and co-culture assay

iodixanol density solution (OptiPrep, Axis-shield) as described previously

19

density gradient centrifugation 20 Passage one to three HSCs were used.
e

In co-culture experiments, 1x10* ADSCs were plated in the upper chamber of a

[ >d above. Cells were also incubated sequentially with anti-a-SMA or -ALB
a?f%fbodies (Santa Cruz, USA) and FITC-conjugated secondary antibodies.
| The apoptosis assay was conducted by flow cytometric analysis of HSCs stained

Alexa Fluor 488-conjugated annexin V and propidium iodide (PI) (Invitrogen).

Early apoptotic HSCs were annexin V+/PI-, and late apoptotic HSCs were annexin

. V+/PI+. Furthermore, caspase-3/7 activity in HSCs was assessed using Caspase-3/7

11
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|

agent (Essen bioscience, Japan). Cells were counterstained with an aSMA-Cy3

12
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S
5

. The experimental protocol is illustrated in Fig. 2A. After 8 weeks of continuous CCly

%
]

administration, the liver showed typical histological changes indicating necrosis of

, e%g%ealed a significant reduction of the fibrotic area (Fig. 2B), despite a slight reduction

B and C indicated that bFGF treatment further enhanced the antifibrotic effect of

gg?

ASCS. Compared with the untreated ADSC group, western blotting showed that HGF

g . . . . . .
pression was increased more significantly, and a-SMA expression was decreased in

the bFGF treated ADSC group (Fig. 2D). These results indicated that elevated HGF

13
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ession may be involved in the enhanced effects of bFGF-treated ADSCs.

' Liver injury parameters such as serum ALT and AST levels were markedly

3B). More importantly, the ALB level was elevated further by three time infusions of
bFGF treated ADSCs. AST and ALT levels in rats infused three times with bFGF
treated ADSCs were notably decreased even more. However, there were no significant
rggrence in ALB levels between ADSC alone and PBS groups. Taken together with
~the potent promotion of the proliferation and HGF expression ability of ADSCs by

these findings strengthened that bFGF treatment is beneficial for the biological

therapeutic effects of ADSCs.

14
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injured site, despite a small proportion of ADSCs were trapped in the lung (Fig. 3B, C).

S— -

]
(]
7
i
&

notrmal and injured livers, particularly under the conditions of liver damage.

1l viable and express HGF efficiency in vivo. Quantitative analysis revealed more

DSCs in livers when infused three times (Fig. 4D). These results suggested that HGF
may be involved in ADSC recruitment to the liver. These data are consistent with

previous reports that HGF is an important regulator of cell migration 2,

15
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GF (Fig. 5B). In addition, bFGF stimulation significantly enhanced the secretion of

c ,

5F to 4776.2+532.4 pg/mL, indicating that ADSCs are sensitive to bFGF stimulation

nd up-regulate HGF expression efficiently. Transfection of ADSCs with HGF siRNA
|

k|

partially abrogated the effects of bFGF on both mRNA (Fig. SA) and protein (Fig. 5B)

gogated by downregulation of HGF expression (Fig. 6A-D). Collectively, these

16
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‘lts further confirmed that paracrine HGF is critical for the effect of ADSC on HSC

17
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Its suggest that addition of bFGF alone may be insufficient to induce hepatocyte

differentiation.

Discussion

Activated HSCs play a significant role in collagen and extracellular matrix (ECM)
d

osition that controls the development of liver fibrosis, and such excessive deposition

of collagen and ECM was generally considered irreversible 2 However, recent

clinical studies found that liver cirrhotic patients who have been treated effectively

3

demonstrate recovery with remodeling of fibrosis *°. This finding indicates that it is

27,28

therapeutic approach, HGF is considered to be essential for tissue regeneration “"~**, and

ever, in neoplastic tissues, HGF functions as an antiapoptotic cytokine 3132 1n the

rrent study, ADSCs treated with bFGF showed significant up-regulation of HGF

ression to physiologically relevant levels that enhanced the therapeutic effect on

yatic cirrhosis.

It appears reasonable that systemic ADSC infusion ameliorated liver injury,

18
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el

model by secreting HGF, which also indicates HGF as an important factor for tissue

repair °*. In another study, activated HSCs showed increased nerve growth factor

19
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ression and induced apoptosis *°. We found that HGF from ADSCs was involved in

HSC apoptosis. These two distinct cytokines may cooperatively regulate apoptosis of

)

[SCs. However, the contribution of other cytokines to HSC apoptosis remains unclear,

an_g the potential involvement of other cells should be considered in future studies.

. The JNK pathway is critical in mediation of HSC apoptosis ***’. Our data

%@%W“h the increased caspase-3/7 activity and the results from HGF RNA-interference
.

F o

ws that ADSCs can be safe and highly efficient in clinical applications °. Our

20
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