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Abstract

AIM: To induce the differentiation of rat bone
marrow mesenchymal stem cells towards
hepatocyte-like cells, observe the morphology
and molecular biological feature of differentiated
cells and investigate their therapeutic effects
against hepatic injury.

METHODS: Rat bone marrow mesenchymal

stem cells were separated, cultured and puri-
fied. Hepatocyte growth factor (HGF), fibroblast
growth factor-4 (FGF-4) and epidermal growth
factor (EGF) were then added to culture medium
to induce differentiation. The expression of al-
bumin, alpha-fetoprotein (AFP) and cytokeratin
18 (CK 18) mRNAs was detected using reverse
transcription-polymerase chain reaction (RT-
PCR) on days 7, 14, 21 and 28 after induction.
On day 28, the differentiated cells were stained
with DAPI (4', 6-diamidino-2-phenylindole) and
injected to rats via the portal vein. These rats
were sacrificed 24, 48, 72 and 168 hours after
injection, respectively. The liver samples were
taken to examine fluorescent distribution in the
liver under microscopy. Acute hepatic failure
(AHF) was induced in rats by intraperitoneal in-
jection of thioacetamide. Differentiated cells at a
density of 1 x 10° or 5 x 10° cells/ L were injected
to AHF rats via the portal vein. Blood samples
were taken from these rats to perform liver func-
tion tests 48 and 168 hours after injection. The
rats were executed 168 hours after injection to
take liver samples for histological examination.

RESULTS: After induction with HGF, FGF-4
and EGF, bone marrow mesenchymal stem cells
differentiated towards hepatocyte-like cells. The
differentiated cells exhibited the morphology
and biological behavior of hepatocyte-like cells.
After differentiated cells stained with DAPI
were injected into rats via the portal vein, many
stained cells were distributed in the liver, and
some of them could live for more than 7 days.
When the differentiated cells were injected into
AHF rats via the portal vein, hepatic injury in
these rats was improved. In AHF rats injected
with differentiated cells at a density of 1 x 10°
cells/L, serum alanine aminotransferase (ALT)
changed from 238.0 + 113.5 U/L at baseline to
189 + 68.4 U/L at 48 hours and 149.0 + 54.2 U/L
at 168 hours, and serum total bilirubin (TBIL)
from 2.9 £ 1.6 umol/L at baseline to 3.0 £ 1.4
umol/L at 48 hours and 1.3 £ 0.3 pmol/L at 168
hours. In AHF rats injected with differentiated
cells at a density of 5 x 10° cells/L, serum ALT
changed from 238.0 + 113.5 U/L at baseline to
169.7 £ 46.0 U/L at 48 hours and 103.7 + 46.0
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U/L at 168 hours, and serum TBIL from 2.9 £ 1.6
umol/L to 2.9 £1.3 umol/L at 48 hours and 0.9 +
0.3 pmol/L at 168 hours.

CONCLUSION: Rat bone marrow mesenchymal
stem cells can differentiate towards hepatocyte-
like cells in the presence of inducing factors.
Differentiated cells can live in the liver and im-
prove hepatic injury in rats with AHF.

Key Words: Bone marrow mesenchymal stem cells;
Hepatocyte-like cells; Differentiation; Hepatocyte
growth factor; Fibroblast growth factor-4
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ATT2.941.6 umol/L, 48 h£2.94+1.3 umol/L,
168 h£0.940.3 pmol/L.
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P AR R U CD34. CD45. CD105.
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°P<0.05 vs A.
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