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Bone marrow mesenchymal stem cells modulate the expression of death receptor 5 in hepatic

stellate cells
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Abstract

BACKGROUND: Tumor necrosis factor-related apoptosis-inducing ligand can induce the death of hepatic stellate cells
by up regulating the protein expression of death receptor 5.

OBJECTIVE: To investigate the effects of bone marrow mesenchymal stem cells on the protein expression of death
receptor 5 and Caspase-3 in hepatic stellate cells by co-culture and explore the possible underlying mechanisms.

METHODS: Bone marrow mesenchymal stem cells were isolated, purified and passaged. Passage 3 bone marrow
mesenchymal stem cells were used. Primary cultured hepatic stellate cells and fibroblast cells were freeze-thawed for
use. Bone marrow mesenchymal stem cells and hepatic stellate cells were co-cultured using a 6-well Transwell
membrane. Hepatic stellate cells were seeded in the lower chamber with bone marrow mesenchymal stem cells and
fibroblast cells were seeded onto the Transwell membrane of the inner chamber. Four groups were divided randomly:
blank control group: hepatic stellate cells and bone marrow mesenchymal stem cells were cultured alone; fibroblast
control group: fibroblast cells were co-cultured with hepatic stellate cells; bone marrow mesenchymal stem cells
co-culture group: bone marrow mesenchymal stem cells were co-cultured with hepatic stellate cells; experimental group:
at 6 hours after 1.5 mg/L TRAIL polyclonal antibody was added, bone marrow mesenchymal stem cells were co-cultured
with hepatic stellate cells.

RESULTS AND CONCLUSION: In the bone marrow mesenchymal stem cells group, the proliferation of hepatic
stellate cells was significantly decreased, but the apoptosis of hepatic stellate cells was significantly, the protein
expression of death receptor 5 and Caspase-3 were significantly increased in a time-dependent manner as
compared with the other groups (P < 0.01). The protein expression of Caspase-3 and death receptor 5 was
significantly lower in the experimental group than in the bone marrow mesenchymal stem cells co-culture group at
each time period (P < 0.01). Bone marrow mesenchymal stem cells co-cultured with hepatic stellate cells can
inhibit the proliferation of hepatic stellate cells and promote the apoptosis of hepatic stellate cells. This occurs
possibly because bone marrow mesenchymal stems cells paracrine tumor necrosis factor-related
apoptosis-inducing ligand by upregulating the protein expression of Caspase-3 and death receptor 5.
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Figure 1 Alpha smooth muscle actin expression in passage 4
hepatic stellate cells (immunocytochemisty)
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Table 1 The inhibition rate of hepatic stellate cell proliferation in

each group (xS, n=4, %)
Co-culture time (h)
Group
24 48 72

HSCs control 4.97+1.38 5.22+1.28 5.35+1.12
Fibroblast control 4.88+1.27 5.23+1.25 5.33+1.17
BMSCs co-culture 10.55+2.45% 35.39+3.38° 45.43+5.75°
Experimental 6.78+1.36" 7.42+1.26° 8.89+2.37"

%P < 0.01, vs. HSCs control group and fibroblast control group; °p < 0.01,
vs. BMSCs co-culture group. HSCs: Hepatic stem cells; BMSCs: bone
marrow mesenchymal stem cells

2.5 ARX @I 2K e BT E SR 78R
TR AR M 3L G 9724, 48, 72 h)5, HFEIR4N
FRLFRIE T 2 B (R RO S v, S LA LU ZE e
FPERE (P < 0.01), 17 415 BT B2 AR 4
MR T R BT (P > 0.05), W2

#*2 BARFERM TR

Table 2 Apoptosis rate of hepatic stellate cells  (xs, n=4, %)

Co-culture time (h)

Group
24 48 72
HSCs control 12.28+0.25 19.54+0.14 20.33+0.47
Fibroblast control 12.55+0.25 19.24+0.24 20.18+0.48
BMSCs co-culture 29.95+0.72% 37.33+2.12° 57.35+1.18%
Experimental 23.18+0.33° 26.78+1.45° 34.88+1.25°

?p < 0.01, vs. HSCs control group and fibroblast control group; °P < 0.01,
vs. BMSCs co-culture group. HSCs: Hepatic stem cells; BMSCs: bone
marrow mesenchymal stem cells
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B, Seu A1AE T 52 Ak 5 M Caspase-3 i [ 3R IA KL
(P<0.01), WLE2, 3.

24 h 48 h 72 h

HSCs control group
Fibroblast control group
— —

BMSCs co-culture group

Experimental group

B-actin

HSCs: Hepatic stem cells; BMSCs: bone marrow mesenchymal stem
cells

Figure 2 Expression of death receptor 5 protein expression in
hepatic stellate cells in each group
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HSCs: Hepatic stem cells; BMSCs: bone marrow mesenchymal stem
cells

Figure 3 Caspase-3 protein expression in HSCs in each
group
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0.01, vs. BMSCs co-culture group; HSCs: Hepatic stem cells; BMSCs:
bone marrow mesenchymal stem cells

Figure 4 Expression level of tumor necrosis factor-related
apoptosis-inducing ligand in cell supernatants in
each group
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