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			ABSTRACT

		

		
			Fifty rats were randomly divided into sham group, model group, propofol group, vitexin group and propofol + vitexin group,with 10 rats each group. Rat model of whole liver ischemia-reperfusion injury was established according to Pringle’s method. Results showed that compared with propofol group and vitexin group, levels of serum ALT, AST and LDH in propofol + vitexin group were reduced (P < 0.05), apoptosis index was reduced (P < 0.05), Bcl-2 protein expression was increased (P < 0.05), Bax protein and caspase-3 protein expression was decreased (P < 0.05). In conclusion, propofol and vitexin could up-regulate expression of Bcl-2 protein, down-regulate expression of Bax and caspase-3 protein, inhibit cell apoptosis, reduce liver damage indexes, and have certain protective effects on liver ischemia-reperfusion injury. The effect of propofol combined with vitexin is better than that of propofol and vitexin alone.
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			Liver ischemia-reperfusion injury is a phenomenon in which blood perfusion is restored after liver tissue ischemia for a period of time, which not only cannot restore its function and structure, but also aggravates its dysfunction and structural injury (Abdel-Gaber et al., 2019; Ibrahim et al., 2020). Liver ischemia-reperfusion injury is common in hemorrhagic shock, hepatectomy, liver transplantation and other clinical conditions, seriously affecting the prognosis of patients.

			Necrosis and apoptosis are both forms of cell death in liver ischemia-reperfusion injury. The execution of apoptosis is completed by caspase protein family, of which caspase-3 is the main effector and the most important executor of apoptosis, and its activation is the core link of apoptosis (Ruan et al., 2018). Apoptosis is strictly regulated, and Bcl-2 protein family is an important factor in regulating apoptosis (Czabotar et al., 2014; Yao et al., 2017).

			Liver ischemia-reperfusion injury is an important topic in liver surgery. Reducing liver injury through safe and effective drug preconditioning is currently a hot research topic. Propofol is a fast and short-acting intravenous anesthetic, which has been widely used in clinical anesthesia and sedation of ICU patients (Herr et al., 2003). Studies have found that propofol also has a variety of non-anesthetic effects such as organ protection (Motayagheni et al., 2017; Conzen et al., 2003). Vitexin is a flavonoid active component extracted from hawthorn leaves and has anti-inflammatory and antioxidant effects (He et al., 2016). Some studies have shown that vitexin has a good protective effect on myocardial ischemia reperfusion injury in rats (Dong et al., 2013). However, there are few studies on the role of vitexin in liver ischemia-reperfusion injury, and the mechanism is still unclear.

			The purpose of this study was to investigate the effect of propofol and vitexin preconditioning on apoptosis during liver ischemia-reperfusion injury, and to explore its possible mechanism.

			Materials and methods

			Fifty healthy adult male Sprague-Dawley (SD) rats (body mass 230-280 g) were used as experimental animals. Rats were offered routine mixed feed anad drinking water  ad libitum and fasted for 12 h before operation.

			Intraperitoneal injection of 10% chloral hydrate (0.4 g/kg) was used as anesthesia. The rat model of whole liver ischemia-reperfusion injury was established according to Pringle’s method (Murata et al., 2003). Liver artery, portal vein and bile duct were clamped together with non-invasive vascular clip. After 30 min of liver portal occlusion, the non-invasive vascular clip was removed, the blood flow into the liver was restored, and the abdomen was closed layer by layer. Rats were fasted after awakening from anesthesia but water was given freely.

			Fifty rats were randomly divided into 5 groups, each of 10 rats, namely sham group, model group, propofol group, vitexin group and propofol + vitexin group. Sham group in which only the liver portal was dissociated without liver portal occlusion was treated after laparotomy with normal saline (2 ml/kg) infused through femoral vein by micro pump. Model group was treated with 2 ml/kg normal saline infused through femoral vein by micropump 10 min before liver portal occlusion. Propofol group was treated with propofol which was continuously infused through femoral vein at a rate of 15 mg· kg -1·h -1 for 10 min before liver portal occlusion. Vitexin group was treated with vitexin solution (15 mg/kg) which was infused through femoral vein by micropump 10 min before portal liver occlusion. Propofol + vitexin group was treated 10 min before liver portal occlusion, with vitexin solution (15 mg/kg) whcih was infused through femoral vein by micropump, followed by continuous infusion of propofol at a rate of 15 mg·kg -1 ·h -1.

			Six h after reperfusion, 1 ml blood was collected from inferior vena cava, centrifuged at 4 oC at 3 000 rpm for 15 min, and then serum was collected for biochemical analysis. All animals in each group were killed by cervical dislocation and liver tissue specimens were taken for later use.

			Levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), lactate dehydrogenase (LDH) in serum of rats in each group were determined by automatic biochemical analyzer. TUNEL method was used to detect apoptosis of liver tissue cells. Apoptotic cells were observed under light microscope, and the nucleus was brown yellow as positive cells. Apoptosis index (AI) was calculated as follows: AI (%) = number of apoptotic cells/total number of cells × 100.

			The contents of apoptosis-related proteins (Bcl-2, Bax and caspase-3) were detected in liver tissue by immunohistochemistry. Under optical microscope, the cytoplasm showed uniform yellow staining or brownish yellow particle-like protein positive expression, while those without staining were negative. The average optical density (OD) value represented the expression of positive products for semi-quantitative analysis.

			SPSS 25.0 (SPSS Inc., Chicago, IL, USA) software package was used for statistical analysis. One-factor analysis of variance with LSD-t test was used to compare the deference for multiple groups. The P < 0.05 was significant difference.

			
Results and discussion

			The ALT, AST and LDH levels do not only reflect the degree of hepatocyte injury, but also indirectly reflect the microcirculation of liver reperfusion. Enzymatic indices increase when cell permeability increases and/or necrosis does not reflect apoptosis (Deng et al., 2016; Sahin et al., 2004). At 6 h after reperfusion, serum levels of ALT, AST and LDH in model group were significantly higher than those in sham group (P < 0.05, Fig. 1); compared with model group, levels of ALT, AST and LDH in propofol group, vitexin group and propofol + vitexin group decreased significantly (P < 0.05, Fig. 1); compared with propofol group and vitexin group, levels of serum ALT, AST and LDH in propofol + vitexin group were significantly reduced (P < 0.05, Fig. 1). The results showed that propofol combined with vitexin treatment could better reduce liver injury and have more obvious protective effect on hepatocyte necrosis than propofol and vitexin treatment alone.
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			Fig. 1. Effect of propofol and vitexin on serum ALT(A), AST(B), LDH(C) levels in each group (n=10). compared with sham group (aP<0.05), model group (bP<0.05), propofol group and vitexin group (cP<0.05).

			Six hours after reperfusion, compared with sham group, apoptosis index (AI) value of liver tissue cells in propofol group, vitexin group and propofol + vitexin group was significantly increased (P < 0.05, Fig. 2). This is because liver tissue is injured after ischemia reperfusion which leads to increase in AI. AI values of propofol group, vitexin group and propofol + vitexin group were lower than those of model group (P < 0.05, Fig. 2). AI values of propofol group and vitexin group were higher than those of propofol + vitexin group (P < 0.05, Fig. 2). This suggested that propofol and vitexin could inhibit apoptosis during liver ischemia-reperfusion injury and has protective effect on liver ischemia-reperfusion injury. The results of this study were basically consistent with previous study (Zhao et al., 2013).
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			Fig. 2. Effect of propofol and vitexin on changes in apoptoxic index (AI) of liver tissue 6 h after reperfusion (n=10). aP<0.05 vs sham group; bP<0.05 vs model group; cP<0.05 vs propofol group and vitexin group.
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			Fig. 3. Effect of propofol and vitexin on Bcl-2, Bax and caspase-3 proteins expression level in liver tissue 6 h after reperfusion (n=10). aP<0.05 vs sham group; bP<0.05 vs model group; cP<0.05 vs propofol group and vitexin group.

			The expression of Bcl-2 protein in each group was higher than that in sham group after reperfusion 6 h (P < 0.05, Fig. 3). The expression of Bcl-2 protein in liver tissues of propofol group, vitexin group and propofol + vitexin group was higher than that of model group (P < 0.05, Fig. 3). The expression of Bcl-2 protein in liver tissues of propofol group and vitexin group was lower than that of propofol + vitexin group (P < 0.05, Fig. 3).

			 The expression of Bax and caspase-3 proteins in each group was higher than thart in sham group (P < 0.05, Fig. 3). The expression of Bax and caspase-3 proteins in liver tissue of propofol group, vitexin group and propofol + vitexin group was lower than those of model group (P < 0.05, Fig. 3). The expression of Bax and caspase-3 proteins in liver tissues of propofol group and vitexin group was higher than that of propofol + vitexin group (P < 0.05, Fig. 3). This was an indication that propofol and vitexin could inhibit apoptosis during liver ischemia-reperfusion injury and has protective effect on liver ischemia-reperfusion injury. The possible reason was that propofol could block the apoptosis process, promote the expression of Bcl-2 protein and inhibit the expression of Bax protein by reducing the generation of free radicals and intracellular calcium overload, and has anti-apoptosis effect (Xi et al., 2011). Vitexin could block the process of apoptosis, inhibit the expression of Bax protein and promote the expression of Bcl-2 protein by reducing the generation of free radicals, protecting mitochondria and inhibiting the release of cytokines, and has the effect of anti-apoptosis (Che et al., 2016; Dong et al., 2011). Meanwhile, it was suggested that propofol + vitexin group had better protective effect on liver ischemia reperfusion injury than propofol and vitexin alone. However, whether the interaction between propofol and vitexin is synergistic remains to be further studied.

			In conclusion, propofol and vitexin could up-regulate expression of Bcl-2 protein, down-regulate expression of Bax and caspase-3 protein, inhibit cell apoptosis, reduce liver damage indices, and have certain protective effect on liver ischemia-reperfusion injury. The effect of propofol combined with vitexin is better than that of propofol and vitexin alone.
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Fifty rats were randomly divided into sham group, model group, propofol group, vitexin group and

propofol + vitexin group,with 10 rats each group. Rat model of whole liver ischemia-reperfusion injury
was established according to Pringle’s method. Results showed that compared with propofol group and
vitexin group, levels of serum ALT, AST and LDH in propofol + vitexin group were reduced (P < 0.05),
apoptosis index was reduced (P < 0.05), Bcl-2 protein expression was increased (P < 0.05), Bax protein
and caspase-3 protein expression was decreased (P <0.05). In conclusion, propofol and vitexin could up-
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regulate expression of Bel-2 protein, down-regulate expression of Bax and caspase-3 protein, inhibit cell

apoptosis, reduce liver damage indexes, and have certain protective effects on liver ischemia-reperfusion
injury. The effect of propofol combined with vitexin is better than that of propofol and vitexin alone.
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Liver ischemia-reperfusion injury is a phenomenon in
which blood perfusion is restored after liver tissue
ischemia for a period of time, which not only cannot
restore its function and structure, but also aggravates its
dysfunction and structural injury (Abdel-Gaber ef al.,
2019; Ibrahim et al., 2020). Liver ischemia-reperfusion
injury is common in hemorrhagic shock, hepatectomy,
liver transplantation and other clinical conditions, seriously
affecting the prognosis of patients.

Necrosis and apoptosis are both forms of cell death
in liver ischemia-reperfusion injury. The execution of
apoptosis is completed by caspase protein family, of which
caspase-3 is the main effector and the most important
executor of apoptosis, and its activation is the core link
of apoptosis (Ruan er al., 2018). Apoptosis is strictly
regulated, and Bcl-2 protein family is an important factor
in regulating apoptosis (Czabotar ef al., 2014; Yao et al.,
2017).

Liver ischemia-reperfusion injury is an important
topic in liver surgery. Reducing liver injury through
safe and effective drug preconditioning is currently a
hot research topic. Propofol is a fast and short-acting
intravenous anesthetic, which has been widely used in
clinical anesthesia and sedation of ICU patients (Herr et
al., 2003). Studies have found that propofol also has a
variety of non-anesthetic effects such as organ protection
(Motayagheni et al., 2017; Conzen et al., 2003). Vitexin
is a flavonoid acfive component extracted from hawthorn
leaves and has anti-inflammatory and antioxidant effects
(Heet al.,2016). Some studies have shown that vitexin has

ry, Propofol, Vitexin, Apoptosis,
agood protective effect on myocardial ischemia reperfusion
injury in rats (Dong ef al., 2013). However, there are few
studies on the role of vitexin in liver ischemia-reperfusion
injury, and the mechanism is still unclear.

The purpose of this study was to investigate the effect
of propofol and vitexin preconditioning on apoptosis
during liver ischemia-reperfusion injury, and to explore its
possible mechanism.

Materials and methods

Fifty healthy adult male Sprague-Dawley (SD) rats
(body mass 230-280 g) were used as experimental animals.
Rats were offered routine mixed feed anad drinking water
ad libitum and fasted for 12 h before operation.

Intraperitoneal injection of 10% chloral hydrate (0.4
g/kg) was used as anesthesia. The rat model of whole liver
ischemia-reperfusion injury was established according to
Pringle’s method (Murata ef al., 2003). Liver artery, portal
vein and bile duct were clamped together with non-invasive
vascular clip. After 30 min of liver portal occlusion, the
non-invasive vascular clip was removed, the blood flow
into the liver was restored, and the abdomen was closed
layer by layer. Rats were fasted after awakening from
anesthesia but water was given freely.

Fifty rats were randomly divided into 5 groups, each
of 10 rats, namely sham group, model group, propofol
group, vitexin group and propofol + vitexin group. Sham
group in which only the liver portal was dissociated
without liver portal occlusion was treated after laparotomy
with normal saline (2 ml/kg) infused through femoral vein
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