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Changes and effects of serum activated protein C in rats with acute liver failure

Lin Shumei'?, Jia Haijuan', Yang Xueliangl, Liu Xiaojing', Chen Yunru', An Xiaocui', Shi Lei', Li Jianzhou',
Ye Feng', Zhang Xi' (1.Department of Infection, First Affiliated Hospital of Xi’an Jiaotong University,
Xi’an 710061, China; 2.Department of Infection, East Hospital of First Affiliated Hospital of Xi’an Jiaotong
University, Xi’an 710089, China)

Abstract: Objective To investigate the changes and effects of serum activated protein C (APC) in rats with
acute liver failure. Methods The experimental animals were 6-week-old healthy male Sprague-Dawley
(SD) rats with body mass of 150~180 g. A total of 30 SD rats were divided into control group, model group
and intervention group by random digital table method, 10 rats in each group. The survival rates of each
group were calculated. Another 55 rats were also divided into control group (5 rats), model group (25 rats)
and intervention group (25 rats) by random digital table method. All rats were adapted feeding for 3 days.
D-galactose (1000 mg/kg) and lipopolysaccharide (30 pg/kg) were injected intraperitoneally into rats in
model group and intervention group after 12 h of fasting to establish the rat model of acute liver failure. Rats
in control group were intraperitoneally injected with equal amount of 0.9% sodium chloride solution (5 ml/kg). Rats in
intervention group were given 10 pg/ml of APC solution (50 pg/kg) 10 min after modeling by tail intravenous
injection, and rats in model group and control group were given 0.9% sodium chloride solution (5 ml/kg). Rats
in model group and intervention group were injected with 10% chloral hydrate (0.3 ml/100 g) intraperitoneally
and sacrificed at 1 h, 2h, 4h, 9h, 12h after modeling, 5 rats at each time point. The pre-experiment showed
that there were no obvious changes before and after the same amount of normal saline treatment in the control
group, so 5 rats were sacrificed uniformly after treatment. Serum levels of alanine aminotransferase (ALT),
aspartate aminotransferase (AST), APC and tumor necrosis factor-a (TNF-0) were measured at different
time points in each group. The histopathological changes of liver were observed by optical microscope.
Pearson correlation analysis was used to analyze the correlation of serim TNF-a and APC. Results HE
staining showed that necrosis, hemorrhage and inflammatory cell infiltration occurred in both model group
and intervention group, the hepatic cell injury in intervention group was lighter than that in model group
at the same time. As the pre-experiment showed that there were no obvious changes in the indexes of rats
in the control group before and after treatment, according to the reduction in the “3R” principle of animal
experiment, the data of each index in the control group were regarded as the baseline data of the model group
and the intervention group. The survival rate of rats in model group and intervention group were 20% (2/10)
and 40% (4/10), respectively. There were no significant differences in serum ALT and AST levels of rats in
model group and the intervention group at baseline [ALT: (45.6 = 7.1) U/L vs (45.6 + 7.1) U/L, AST: (107.8 £
27.2) U/L vs (107.8 £27.2) U/L], 1 h [ALT: (48.2 = 5.9) U/L vs (47.4 = 6.2) U/L, AST: (141.0 + 44.8) U/L vs
(134.0 £34.9) U/L] and 2 h [ALT:(59.8 + 10.5) U/L vs (53.6 £ 9.6) U/L, AST: (144.0 £39.7) U/L vs (163.2 =
33.4) U/L] (P > 0.05). There were significant differences in ALT and AST levels of rats in model group and
the intervention group at 4 h [ALT: (546.6 + 287.9) U/L vs (310.0 + 153.5) U/L, AST: (1075.0 + 840.2) U/L
vs (437.4 £ 171.7) U/L], 9 h [ALT:(929.6 = 630.6) U/L vs (565.4 + 289.1) U/L, AST: (3078.0 + 2044.1) U/L
vs (1003.2 + 452.5) U/L] and 12 h [ALT: (528.6 £ 221.6) U/L vs (306.0 + 146.2) U/L, AST: (1105.0 + 464.1) U/L vs
(518.2 £262.1) U/L] (P < 0.05). The serum ALT and AST levels of rats in intervention group were
significantly lower than those in model group at 4 h, 9 h and 12 h (P << 0.05). The APC level of rats in
model group rapidly decreased to (32.242 + 2.649) ng/L 1 h after modeled, which was significantly lower
than those at other time points (all P << 0.001). The serum APC level of rats in model group furtherly decreased to
(23.482 £3.033) ng/L 2 h after modeled, and then the levels of APC remained relatively stable [4 h: (24.340 +
3.367) ng/L, 9 h: (19.992 + 3.238) ng/L, 12 h: (22.100 £ 3.950) ng/L]. After modeling, the APC levels
of rats in model group at all time points were lower than those of the baseline [(99.015 + 11.543) ng/L], the
differences were statistically significant (all P << 0.05). Compared with those in model group, the APC level
of rats in intervention group had an increased trend. The APC levels of rats in intervention group at 1 h
[(61.137 + 6.088) ng/L] and 12 h [(27.743 + 2.623) ng/L] were statistically significant compared with those
in model group. The serum TNF-a levels of rats in model group and intervention group increased gradually
after modeling, and reached the peak value at 9 h [(177.190 + 78.473) ng/L, (170.475 = 75.353) ng/L].
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The serum TNF-a levels of rats in intervention group at 1 h [(24.177 £ 5.037) ng/L vs (57.012 + 6.231) ng/L],
4 h [(27.455 + 6.698) ng/L vs (79.533 + 5.651) ng/L] and 12 h [(53.785 + 11.501) ng/L vs (89.295 + 4.188) ng/L] were
significantly lower than those in model group (P << 0.001). There was a negative correlation between
serum APC and TNF-a of ratsin model group (r = -0.5364, P = 0.0013). Conclusions APC can reduce the

hepatocyte damage in rats with acute liver failure and has a protective effect on hepatocytes. The mechanism

may be related to the inhibition of TNF-q.
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