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ABSTRACT
Background/Aims: The aim of this study was to compare the dynamic thiol/disulfide (SS) homeostasis and ischemia-modified albumin 
(IMA) concentration between healthy subjects and patients with mild acute pancreatitis (AP).
Materials and Methods: A total of 28 patients with AP (AP group) and 35 age- and sex-matched healthy individuals (control group) were 
included in this study. Serum thiols/SS and IMA concentrations were measured and compared between the two groups.
Results: The mean serum native thiol (SH) and total thiol (TT) levels were significantly lower in the AP group than in the control group 
(224.7±80.3 μmol/L vs. 314.66±87.5 μmol/L, p<0.001 and 273.3±76.8 vs. 346.9±79 μmol/L, p<0.001, respectively). SS levels were signifi-
cantly higher in the AP group than in the control group (24.2±11.1 μmol/L vs. 16.1±9.9 μmol/L, p<0.054). There were no differences in the 
IMA concentration and the mean IMA/albumin ratio (IMAR) between both the groups. 
Conclusion: We found that mild AP may affect serum thiol and SS levels, and cause impaired thiol/SS homeostasis.
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INTRODUCTION
Acute pancreatitis (AP) is an important gastrointestinal 
problem that causes a significant number of hospital-
izations worldwide (1). Although its common etiologic 
factors (i.e., alcoholism in Western countries, idiopathic 
causes in our country, and gallstones common to both 
regions) are well known (2,3), its pathogenesis has not 
been fully understood. Realization of its causative agents 
and determination of the pathophysiology are essential 
for the successful management of AP (1).

Ischemia-modified albumin (IMA), a novel marker of ox-
idative stress (OS), is produced as a result of damaged 
albumin under hypoxic conditions (4). IMA levels have 
been reported to increase in many diseases, such as pre-
eclampsia, appendicitis, and inflammatory bowel diseas-
es (5-7). Information regarding the association between 
IMA and pancreatitis is limited and only includes the re-
sults obtained from one experimental study in rats and 
one in humans (8,9). 

Thiols are one of the most important antioxidant barri-
ers in humans, and thiol/disulfide (SS) homeostasis is a 
relatively novel OS marker (10). It includes functional 

sulfhydryl groups [(SS)+(SH)], which are the molecules 
responsible for oxidation and anti-oxidation. Thiol/SS ho-
meostasis has been demonstrated to participate in anti-
oxidant protection and detoxification in previous studies 
(11,12). Increased OS has a crucial role in the pathogen-
esis of many diseases (13). It has been shown that in-
creased OS may have a role in the pathogenesis of idio-
pathic recurrent AP. Many recent studies have reported 
on thiol levels and thiol/SS homeostasis in patients with 
chronic hepatitis, ulcerative colitis, and coronary artery 
disease (14-17); however, till date, only one study has 
been conducted on patients with AP (18). To the best of 
our knowledge, no studies have been conducted with re-
gard to IMA.

Therefore, the aim of this study was to evaluate the thiol/
SS homeostasis and IMA in a mild form in patients with 
AP for the first time using a novel method.

MATERIALS AND METHODS
A total of 28 patients with AP and 35 age- and sex-
matched healthy individuals were included in this pro-
spective study. This research was conducted in accor-
dance with the principles of the 2008 Declaration of 
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Helsinki and was approved by the Local Ethics Committee 
of Harran University School of Medicine. Each participant 
provided written informed consent before commencing 
the study protocol. Serum thiol/SS homeostasis and IMA 
concentration were measured and compared between 
the two groups.

Inclusion criteria 
Patients with AP who were admitted to our hospital with-
in 72 hours after onset of disease and presented with sig-
nificant abdominal pain of pancreatic origin were includ-
ed in the study. 

Exclusion criteria 
Patients with the following conditions were excluded: (a) 
surgical intervention or endoscopic therapy previously, 
(b) diabetes mellitus, (c) comorbid diseases, such as renal 
failure, liver diseases, and malignancy that might affect 
the OS parameters, (d) any complications of AP, such as 
pseudocyst or bile duct obstruction, (e) pregnant and lac-
tating women, and (f) age of <18 years.

Diagnosis of AP 
The diagnosis of AP was made in the presence of ap-
propriate clinical and biochemical findings, which were 
supported by results from imaging techniques, such as 
ultrasonography, computed tomography, and magnet-
ic resonance imaging with magnetic resonance cholan-
giopancreatography.

Stored blood sample tests 
Serum IMA concentrations were measured as described 
by Bar-Or et al. (19). The total thiol (TT), native thiol, and 
SS concentrations were measured in the serum samples 
using a new method defined by Erel and Neselioglu (11). 

Statistical analysis 
The analyses were performed using Statistical Package 
for Social Sciences for Windows software version 20 (IBM 
Corp.; Armonk, NY, USA). Significance level was accepted 
as p<0.05.

RESULTS
The mean age of the patients in the AP group (28 pa-
tients) was 48.3±19.5 years (range 22-83) and in the 
control group (35 subjects) was 46.5±12.2 years (range 
27-69). There were 19 females (68%) in the AP group and 
21 (60%) in the control group. No significant differences 
were noted in the demographic features between both 
the two groups. According to the revised Atlanta classifi-
cation (20), all our patients were diagnosed with mild AP. 

The mean serum native thiol (SH) and TT levels were sig-
nificantly lower in the AP group than in the control group 
(224.7±80.3 μmol/L vs. 314.66±87.5 μmol/L, p<0.0001 
and 273.3±76.8 vs. 346.9±79 μmol/L, p<0.0001, respec-
tively). SS levels were significantly higher in the AP group 
than in the control group (24.2±11.1 μmol/L vs. 16.1±9.9 
μmol/L, p<0.04). 

There were significant differences in the SS/SH, SS/TT, 
and SH/TT ratios between the AP and control groups 
(14.2±13.1 vs. 6.1±5.4, p<0.04; 9.92±6.2 vs. 5.08±3.9, 
p<0.01; and 80.1±12.4 vs. 89.83±7.8, p<0.01, respective-
ly). Further, there was no correlation between the thiol/
SS homeostasis components, C-reactive protein (CRP), 
and the time of hospital stay.

No significant differences were noted between the IMA 
concentration and mean IMA/albumin ratio (IMAR) in pa-
tients with and without AP (for both cases: p>0.05). The 
results are summarized in the Table 1.

DISCUSSION
Few previous studies have revealed the role of serum OS 
parameters and IMA in patients with AP. Baser et al. (9) 
were the first to show that OS was positively related with 
the inflammatory process and severity of the disease in 
patients with AP. They found an increase in serum OS 
parameters (TOS and OSI) and IMA levels, in addition to 
a decrease in the serum total antioxidant status level in 
patients with mild AP (8). Contrary to this study, we used 
serum thiols, SS, and thiol/SS and IMA/albumin ratios as 

 AP group Control group 
 (Mean±SD) (Mean±SD) p

Native thiol (SH), μmol/L 224.7±80.3  314.66±87.5  p<0.0001

Total thiol (TT), μmol/L 273.3±76.8  346.9±7.9  p<0.0001

Disulphide (SS), μmol/L 24.2±11.1 16.1±9.9  p<0.05

Disulphide/native thiol 14.2±13.1 6.1±5.4 p<0.05 

(SS/SH)

Disulphide/total thiol 9.92±6.2 5.08±3.9 p<0.01 

(SS/TT)

Thiol/total thiol

(SH/TT) 80.1±12.4 89.83±7.8 p<0.01

IMA 0.91±0.46 0.84±0.61 p>0.05

IMAR 0.26±0.11 0.25±0.13 p>0.05

AP: Acute pancreatitis; IMA: Ischemia-modified albumin; IMAR: IMA/albumin 
ratio.

Table 1. Dynamic thiol/disulfide homeostasis and IMA con-
centrations in the AP and control groups. 
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OS parameters. Our results were compatible with those 
of Baser et al. (9), except for IMA, in that while serum thiol 
(total and native) levels were decreased because of OS, 
serum SS and IMA levels and IMAR values did not increase 
simultaneously in mild AP. In addition, Topaloglu et al. 
(8) showed that serum IMA has a role as a marker in the 
monitoring of inflammation process during pancreatitis 
in an experimental rat model.

Although there are limited studies on the relationship 
of OS and IMA with AP, the pathophysiologic role of OS 
in patients with chronic pancreatitis (CP) and idiopath-
ic recurrent AP has been studied widely in the recent 
years. Increased OS has been implicated in the patho-
genesis of CP. McPherson et al. (21) have speculated 
that the increased OS in patients with CP results from 
one or more of the following causes: generation of free 
radicals due to cytochrome P450 induction, exposure 
to a chemical that undergoes bioactivation, and insuf-
ficiency of micronutrients that are required to balance 
antioxidant capacity. They have also reported several 
beneficial effects of antioxidant therapy (i.e., a signif-
icant reduction in pain and OS levels) in patients with 
CP. Additionally, Bopanna et al. (16) have found that 
the concentration of several OS markers [such as 4-hy-
droxynonenol (4-HNE), malondialdehyde (MDA), and 
serum superoxide dismutase] was increased and that 
of antioxidant markers (such as ferric reducing ability 
of plasma, glutathione peroxidase (GPX), and vitamin C) 
was decreased in patients with idiopathic recurrent AP. 
They suggested that OS plays a role in the pathogene-
sis of idiopathic recurrent AP and that the correction of 
oxidant-antioxidant balance is an important therapeutic 
target in preventing the progression of the disease.

Atlanta classification has been used to evaluate the se-
verity and to predict the clinical course of AP using com-
puted tomography severity index (CTSI) and modified 
CTSI (20). According to this classification method, our 
patients presented with mild AP. We evaluated the cor-
relations of serum thiols, SS, and IMA levels (OS parame-
ters) with CRP and time of hospital stay (AP parameters) 
and found no significant correlations between the OS 
and AP parameters. 

The limitations of this study were that the number of pa-
tients studied for this evaluation was less, and there were 
no patients with moderate and severe forms of AP.

It was found that the SH and TT levels were decreased, 
whereas the SS levels were increased in patients with 

mild AP. Further, the SS/SH and SS/TT ratios were in-
creased and the SH/TT ratio was decreased in these 
patients. However, IMA and IMAR values were similar 
between the AP and control groups. Based on the find-
ings of our study, we suggest that while serum thiol 
(total and native) concentrations were decreased be-
cause of OS, with a simultaneous increase in the serum 
SS levels, IMA and IMAR values did not change in mild 
AP. 
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