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1. Introduction

  Severe acute pancreatitis (SAP) pathogenesis has not 
been understood completely. It progresses rapidly, and 
it is easy to cause many viscera damages, with a high 
fatality rate[1-3]. The main death reasons is multiple organ 
dysfunction syndrome. The liver is one of the main SAP 
involvement outside of the pancreatic organ. Liver damage 
degree and the degree of the acute pancreatitis with SAP 
were positively correlated, and influences the course of 
the disease and prognosis[4-6]. n-acetyl cysteine (NAC) can 
reduce glutathione precursor cells to clear oxygen free 
radicals, reduce the synthesis and release of cytokines, and 
has extensive organ protection[7-9]. To observe protective 
effect of NAC on SAP liver damage, we established of SAP 
rats model, to observe the NAC liver damage before and 
after treatment.

2. Materials and methods

2.1. Experimental animals

  A total of 60 SD rats were selected from the animal 
experiment center, weighting (220依10) g, aged 8 to 10 weeks, 
both male and female unlimited. They were breed at (23依
3) 曟 room temperature freely, following the regulations of 
Administration of Experimental Animals. A total of 60 rats 
were randomly divided into control group, SAP group and 
the NAC group with 20 in each.

2.2. Establishment of SAP 

  Based on the method of AHO[10], SAP rats model was 
established. After 12 h fasting, all rats had intraperitoneal 
injection of 20% urethane anesthesia (0.5 mL/100 g), 
ventral midline incision in the abdomen, small artery clip 
temporarily blocked bile duct of liver door side, duodenum 
perforation, with catheter via duodenum retrograde injection 
of 1% sodium taurocholic acid (0.1 mL/100 g, 0.1 mL/min). 
10 min later artery clamp was removed, tube was drawn, the 
abdominal wall was sutured to establish the animal model 
of acute pancreatitis. Duodenum and the pancreas of rats 
in control group was only gently turned into the abdomen, 
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without drug. 2 h after SAP model modeling, NAC group was 
intraperitoneal injected with NAC (200 mg/kg).

2.3. Observation

  6 and 12 h after modeling 10 rats were sacrificed in each 
group; 3 mL blood was extracted from the right ventricular, 
using the HF-220 fully automatic biochemical analyzer. 
Serum amylase, AST, ALT, plasma MDA content was 
determined according to glucosinolates barbiturate method. 
Left liver tissue in three groups was collected at each time 
point, followed by conventional fixation, embedding, section 
and HE staining for immunohistochemical staining. They 
were observed under light microscopy, and brown the 
nucleus and(or) cytoplasmic was positive. Five horizons were 
selected randomly to calculate positive means.

2.4. Statistical analysis 

  Using SPSS12.0 statistics software, data was expressed as 
mean依SD, and analyzed by t test. P < 0.05 was regarded as 
statistically significant difference.

3. Results

3.1. Serum amylase, AST, ALT and MDA change at different 
time points

  Six and 12 h after modelling, serum amylase, AST, ALT and 
MDA content were significantly higher than that of control 
group (P<0.05); serum amylase, AST, ALT and MDA content 
in NAC group at each time point were significantly lower 
than SAP group (P<0.05) (Table 1, 2).

Table 1 
UAG changes at different time points (IU/L).
Group n 6 h 12 h
Sham group 30 1211.32依129.61 1154.15依l22.45
SAP group 30     5863.54依364.11*△       6823.25依402.87*△

NACgroup 30  2801.21依239.54*   2933.24依421.12*

Compared with sham group, *P<0.05; with NAC group △P<0.05.

3.2.  Pathological changes of liver tissue at different time 
points under light microscopy 

  The rats of sham group presented normal cell morphology 
at different time points. The SAP liver cells swelled under 

light microscopy 6 h after molding. Some liver cell swelled, 
several cells showed nuclei shriveled, fratured scattered; 
12 h after molding, some swelling Kupffer cells nuclei 
shrivel, fracture around neutrophils were observed. 6 h after 
molding, liver cells in NAC group were swelling, occasional 
hepatocellular eosinophilic change was observed; 12 h later 
visible swelling of kupffer cells was rare, blood deficiency in 
liver mainly was observed (Figure 1).
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Figure 1.  Pathological changes of liver tissue at different time points 
under light microscopy  (×200). 
A: Sham group of liver; B: SAP Group at 6 h; C: SAP Group at 12 h; 
D: NAC Group at 6 h; E: NAC Group at 12 h.

4. Discussion

  SAP can cause system damages associated with systemic 
disease progress fast, complications, with high case fatality 
rate around 17%[11-13]. Liver injury is the most serious 
complications of SAP[11-13], and the degree of liver injury 
was positively correlated with the severity of SAP. The 
basis of systemic inflammatory lesions in SAP is excessive 
inflammatory mediators[14]. This experiment aims to explore 
the effect of NAC on SAP liver damage.

Table 2
AST, ALT, MDA concentration at different time points (IU/L).

Group AST ALT MDA
6 h 12 h 6 h 12 h 6 h 12 h

Sham group 58.2依3.0 60.5依2.8 168.2依8.5 176.1依8.3 3.4依0.6 3.6依0.3
SAP group     307.4依26.6*△     443.5依56.6*△      703.8依53.4*△       883.5依66.6*△   14.7依0.6*△   38.7依1.8*△

NACgroup  203.9依32.4*  254.6依22.5*   506.4依66.7*    602.7依67.1*   8.2依0.4* 26.1依1.3*

Compared with sham group*P<0.05; with NAC group △P<0.05.
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  Antioxidants NAC containing sulphur have shown that 
NAC can cause damages to multiple  systems all over the 
body such as the lung, kidney and nervous system. Another 
study found that NAC can eliminateoxygen free radicals, 
inhibit nuclear factor-B activation, reduce calcium ion 
concentration in the gland cell and decrease the synthesis 
and release of cytokines, which can block the occurrence 
of acute pancreatitis development[18]. And also studies have 
shown that NAC can decrease the SAP TNF alpha in liver 
tissue, the expression of the nuclear factor-kappa B, thus 
improve liver function. NAC can inhibit AP damage, and also 
has a protective effect on SAP lung injury[19,20]. This study 
found that NAC can reduce serum MDA content, enhance 
the superoxide dismutase, thereby reduce apoptosis factor 
expression, so as to alleviate the liver injury. Serum amylase, 
AST, ALT and MDA content of rats in NAC group in the study 
at different time points were lower than thoses in the SPA 
group (P<0.05), and liver tissue pathologic damage was also 
significantly reduced in the SPA group. It showed that NAC 
has good protection of liver in SAP[21-23].
  SAP is dangerous, and the case fatality rate is high. 
Its development depends on the dynamic balance of 
proinflammatory factor and anti-inflammatory factor. The 
experiments have shown that NAC can provide effective 
protection against liver injury doe to SAP.
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