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Abstract: Primary biliary cholangitis (PBC) is a slowly progressive cholestatic, autoimmune liver 

disease, which leads to fibrosis, cirrhosis, and liver failure. Oxidative stress seems to play an im-

portant role in the pathogenesis of chronic liver diseases. The serum level of 8-isoprostane is a 

marker of oxidative stress in vivo. Oxidative stress caused the production of interleukin 8 (IL-8), 

which belongs to pro-inflammatory cytokines. The aim of the study was to determine whether the 

degree of lipid peroxidation determined by measuring the serum level of 8-isoprostane and the el-

evated concentration of IL-8 influences the progression of PBC. In the study, 72 PBC patients, 15 

pathological controls (patients with other autoimmune liver diseases), and 15 healthy blood donors 

were enrolled. Serum levels of IL-8 and 8-isoprostane in PBC patients were significantly higher com-

pared with the control groups: 91.1 ± 20.1 vs. 4.8 ± 0.6 pg/mL, p = 0.0077; 238.9 ± 226.9 pg/mL vs. 12.3 

± 11.9 pg/mL, p < 0.001, respectively. Serum 8-isoprostane values were positively correlated with a 

higher concentration of IL-8, bilirubin concentration, and severe liver fibrosis. A correlation between 

the concentration of IL-8, 8-isoprostane, and specific autoantibodies was observed. The results show 

that IL-8 and 8-isoprostane may be an important factor in liver pathologies in patients with PBC, 

especially in the development of inflammatory processes. Serum 8-isoprostane might be a promis-

ing marker for the prediction of the degree of liver fibrosis. 
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1. Introduction 

Primary biliary cholangitis (PBC) is a progressive cholestatic, autoimmune liver dis-

ease characterized by fibrosis and, in the final stages, cirrhosis and liver failure [1,2]. Spe-

cific antimitochondrial (AMA) and antinuclear (ANA) antibodies were found in the sera 

of most patients [3]. Some studies have shown that oxidative stress may play an important 

role in the pathogenesis of various chronic liver diseases [4,5]. The serum level of 8-iso-

prostane, a product of lipid peroxidation, is a marker of oxidative stress in vivo [5]. In 

previous investigations, 8-isoprostane was determined in the plasma of patients with non-

alcoholic fatty liver disease and chronic hepatitis C as a biomarker for increased lipid pe-

roxidation [5,6]. Oxidative stress can induce the production of interleukin 8 (IL-8), which 

belongs to the group of pro-inflammatory cytokines. Some studies proposed that IL-8 

pathways might be also implicated in the pathogenesis of the chronic liver disease [7,8]. 

Laboratory diagnostics uses various markers useful in the assessment of liver fibrosis, 

based on which the advancement of the fibrosis process can be assessed [9]. 

The aim of the present study was to determine whether the degree of lipid peroxida-

tion determined by measuring the serum level of 8-isoprostane influences the progression 

of PBC. We also evaluated the serum concentration of IL-8 and studied the correlation 
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between the level of IL-8, 8-isoprostane, specific autoantibodies, and biochemical param-

eters, and histological stage.  

2. Materials and Methods  

Serum samples of PBC were collected from 72 patients (69 women, 3 men), diagnosed 

at the Centre of Postgraduate Medical Education (Warsaw, Poland). The diagnosis of PBC 

was established using generally accepted criteria, corresponding to the practice guidelines 

of the European Association For The Study of Liver Diseases (EASL) for PBC [10,11]. A 

biopsy was performed on all patients. The pathologic control group consisted of 10 pa-

tients (3 females, 7 males) with PSC (primary sclerosing cholangitis}; 5 AIH (autoimmune 

hepatitis) patients (4 females, 1 male). Serum samples from 15 healthy adult blood donors 

(11 females, 4 males) were collected at the Warsaw Blood Bank. 

The concentration of 8-isoprostane was measured using a commercially available 

ELISA kit (Cayman Chemical, Ann Arbor, MI, USA), according to the manufacturer’s in-

structions. Intra-assay and inter-assay performances were 7.0% and 9.5%, respectively. 8-

isoprostane concentrations >40 pg/mL were considered positive. 

The level of IL-8 was evaluated by applying a commercially available ELISA kit (San-

quin, Amsterdam, The Nederlands), according to the manufacturer’s instructions. Intra-

assay and inter-assay performances were 3.5% and 6.6%, respectively. IL-8 concentrations 

> 10 pg/mL were considered positive. 

For statistical analysis, we used MedCalc for Windows, version 7.4.1.0 (MedCalc Soft-

ware, Mariakerke, Belgium) and Statistica 8.0 (Stat-Soft, Kraków, Poland). 

3. Results  

3.1. PBC Patients’ Characteristics  

The clinical, histological, and laboratory features of PBC patients are presented in 

Table 1 

Table 1. The demographic, biochemical, immunological, and histological features of PBC patients. 

 PBC Patients (n = 72) 

Age, years (range)  54 (39–70) 

Females/males 69/3  

Bilirubin (total), mg/dL 1.4 (1.2) 

AST, U/L 67.0 (48.5) 

ALT, U/L 70.1 (66.2) 

AP, U/L 450.5 (344.1) 

γ-GT, U/L 217.4 (212.2) 

Albumin (g/dL) 3.7 (0.9) 

AMA M2  63 (88%) 

Early histological stage (I/II) 28 (39%) 

Advanced histological stage (III/IV) 40 (55%) 

Ambiguous histological stage 4 (6%) 

Data are presented as mean (±SD). Abbreviations: γ-GT, γ-glutamyl transpeptidase; ALT, alanine 

aminotransferase; AP, alkaline phosphatase; AST, aspartate aminotransferase; Normal value: bili-

rubin < 1.2 mg/dL; AST < 40 U/L; ALT < 40 U/L; AP < 115 U/mg/dL; γ-GT < 50 U/L; albumin 3.5–5.5 

g/dL, γ-globulin < 3 g/dL. Conversion factors to SI units are as follows: bilirubin, 17.1; AST, ALT, 

AP, and γ-GT, 0.0167. 

3.2. Occurrence and Diagnostic Value of Serum 8-Isoprostane  

Higher concentrations of 8-isoprostane were found in 62 of the 72 sera of PBC pa-

tients (86%). Serum 8-isoprostane was significantly elevated in PBC samples (238.9 ± 226.9 

pg/mL), in comparison to healthy controls (12.3 ± 11.9 pg/mL), p < 0.001. PBC patients also 
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had greater 8-isoprostane levels than pathological controls with other autoimmune liver 

diseases (238.9 ± 226.9 pg/mL vs. 115.4 ± 110.0 ng/mL, p = 0.043).  

We found a positive correlation between serum 8-isoprostane concentration and spe-

cific AMA M2 levels in PBC patients (r = 0.5, p < 0.001)). 

A significant association was presented for serum bilirubin level and 8-isoprostane 

concentration, r = 0.4, p < 0.001.  

The serum 8-isoprostane concentrations were correlated with the degree of liver fi-

brosis (r = 0.5, p< 0.0001). 8-isoprostane levels in sera of PBC patients in the different stages 

of fibrosis according to Ludwig’s classification are presented in Figure 1. 

 

Figure 1. 8-isoprostane concentration in sera of PBC patients and the stage of fibrosis according to 

Ludwig’s classification. 

3.3. Occurrence and Diagnostic Value of Serum IL-8  

Elevated levels of IL-8 were measured in 58% of patients with PBC. In the group of 

patients with positive results of AMA, higher levels of IL-8 have observed in 70% of the 

subjects. The serum IL-8 concentration in the PBC group was definitely higher compared 

with the healthy control group: 91.1 ± 20.1 vs. 4.8 ± 0.6 pg/mL, p = 0.007.  

We found no significant correlation between IL-8 levels and ALT and AST activity or 

total serum γ-globulins but we observed an association between the presence of IL-8 and 

a higher concentration of bilirubin (Figure 2). 

 

Figure 2. The concentration of IL-8 and bilirubin levels in PBC patients. 

In a group of patients with an elevated level of IL-8 bilirubin concentration was 2.2 ± 

1.9 mg/dL, while in a group of patients with a normal level of Il-8 bilirubin concentration 

was 1.0 ± 1.2 mg/dL, p < 0.01. 
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We noticed a relationship between elevated IL-8 and the liver fibrosis stage. The con-

centration of IL-8 was also significantly higher in the group of patients with advanced 

fibrosis (III/IV stage) 200.8 ± 70.8 pg/mL vs. 69.3 ± 20.9 ng/mL, p < 0.01 

3.4. Correlation between Serum Concentration of 8-Isoprostane and the Level of IL-8 

A correlation between the concentration of IL-8 and 8-isoprostane was observed. This 

association is presented in Figure 3. The coefficient of rank correlation was 0.42, p < 0.001. 

 

Figure 3. Correlation between serum concentration of 8-isoprostane and the level of IL-8. 

4. Conclusions 

The results show that IL-8 may be an important factor in liver pathologies in patients 

with PBC, especially in the development of inflammatory processes.  

In patients with cirrhosis, serum IL-8 levels were significantly higher than those of 

patients without cirrhosis. 

The determination of high concentrations of 8-isoprostane suggests that oxidative 

stress due to increased lipid peroxidation is involved in the pathogenesis of PBC. 

A correlation found between the concentration of IL-8, and 8-isoprostane may con-

firm the role of 8-isoprostane not only as a marker of oxidative stress but also as a mediator 

of inflammation with the participation of cytokine-related mechanisms. Remarkably, the 

obtained results indicate that serum 8-isoprostane might be a promising marker for the 

prediction of the degree of liver fibrosis.  
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