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Abstract: Objective To investigate the role of endoplasmic reticulum (ER)-stress of Kupffer cells (KCs) and KCs-derived tumor
necrosis factor-a (TNF-a) in medicating apoptosis of hepatic stellate cell (HSC). Methods Sixty male SD rats were randomized
into control group, model group, ER-stress group, depletion group and KCs block group (7=15). The 4 groups of rats were
given intraperitoneal injections (twice a week for 8 weeks) of normal saline (2 mg/kg); 40% CCl4 solution (in peanut oil, 2 mg/kg);
40% CCl4 solution (2 mg/kg) and tunicamyecin (1 mg/kg); and 40% CCl4 solution (2 mg/kg) and tunicamycin (1 mg/kg) followed
by clodronate liposomes (50 mg/kg), respectively. After the treatments, samples of the liver tissue and serum were collected
from the rats from the 4 groups to isolate KC cells, which were co-cultured with LX2 cells. In the depletion group, the rats were
injected with anti-rat TNFR mAb (0.35 mg/kg) via the portal vein before isolating the KCs. Liver function examination, Eirius
red staining, ELISA, immuno- histochemical staining,
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cell apoptosis and TNFR/caspase8 pathway activity. Results Compared with the rats in the control group, the rats in the model
group had significantly increased ALT and AST levels, Sirius red staining-positive area, and Desmin-positive cells (activated
HSCs) (P<0.05) with significantly lowered number of CD16-positive KCs (M1), and TNE-a protein and mRNA expression (P<
0.05). Compared with those in the model group, the rats in ER-stress group showed significantly decreased ALT and AST
levels, Sirius red staining positivity and Desmin-positive cells (P<0.05) and increased number of CD16-positive KCs and TNF-a
expressions (P<0.05). In the depletion group, compared with the ER-stress group, the rats had significantly increased ALT and
AST levels of, Sirius red staining positivity and Desmin-positive cells (P<0.05) and reduced CD16- positive KCs and TNF-
aexpressions (P<0.05). In the cell co-culture experiment, the model group showed significantly reduced TUNEL-positive LX2
cells, CD16-positive cells, and expressions of TNFR1, cleaved caspase-8 and cleaved caspase-3 in the KCs (P<0.05) with
increased Desmin-positive LX2 cells (P<0.05). Compared with the model group, the ER-stress group exhibited significantly
increased TUNEL-positive LX2 cells, CD16-positive cells and expressions of TNFR, cleaved caspase-8 and cleaved caspase-3 in
the KCs (P<0.05) and decreased Desmin-positive LX2 cells (P<0.05). In the depletion group, blocking TNEFR resulted in
significantly decreased expressions of cleaved caspase-8 and cleaved caspase-3 compared with those in ER-stress group (P<
0.05) although there was no significant changed in TNER expression. Conclusion ER stress of KCs promotes the transformation
of KCs towards M1 phenotype and increases the expression of TNF-a, which triggers the apoptosis of HSCs through the TNFR/
caspase-8 pathway.
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Fig.1 Endoplasmic reticulum stress of the KCs reduces liver function markers and liver fibrosis in rats. A: Serum
AST and ALT levels in each group (*P<0.05); B: Degree of liver fibrosis in each group (Sirius red staining, original
magnification: x400); C: Liver weight and liver index (*P<0.05).
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Fig.2 Endoplasmic reticulum stress KCs increases the number of M1 KCs and reduces the number of activated hepatic stellate cells in the
liver. A: Immunohistochemical staining for detection of M1 type KC (x400); B: Number of CD16-positive cells in the liver (*P<0.05); C:
Detection of the number of active hepatic stellate cells by immunohistochemical staining (x400); D: Number of activated hepatic stellate
cells in the liver (*P<0.05); E, F: Serum level of TNF-at and its mRNA expression (*P<0.05).
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Fig.3 KCs endoplasmic reticulum stress-induced apoptosis is the main pathway for the decrease in the number of
activated hepatic stellate cells. A: TUNEL staining for detecting apoptosis of activated hepatic stellate cells (x400);

B: Relative number of apoptotic activated hepatic stellate cells in each group (*P<0.05); C: Immunofluorescence
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