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ABSTRACT
Introduction: Tissue perfusion plays an important role in pancreatitis. Free oxygen radicals also have some triggering roles
in the severity of acute pancreatitis. Tirofiban hydrochloride (TH) is being used for ischemic disorders for many years and is known
as an antiaggregant drug. We aimed to determine the therapeutic effects of tirofiban in cerulein-induced acute pancreatitis in this
animal study.
Materials and methods: Twenty-four Wistar-Albino male rats were divided into three equal groups; Group I: Sham-operated
group, Group II: cerulein induced pancreatitis group, Group III: cerulein induced pancreatitis + treatment group (intraperitoneal
0.25 mg tirofiban hydrochloride in 1 ml isotonic saline solution). Amylase and lipase levels were studied in blood samples and
malondialdehyde, glutathione peroxidase and superoxide dismutase activities were measured in tissue samples.
Results: Amylase and lipase levels were elevated in acute pancreatitis group. The levels of both enzymes were decreased after
the rats were medicated with TH. Malondialdehyde (MDA) was higher in pancreatitis group without treatment. There were no
significant differences between groups according to glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD) levels.
Conclusion: The present findings suggest that TH has an antiaggregant effect and may reduce the progression and improve
the healing of acute pancreatitis.
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Introduction
Acute pancreatitis (AP) is a life threatening disease and is also an important cause for hospitalization. Although most of the cases are mild and mortality is under 1%, mortality rate can increase up to
%30 due to severity of the disease(1, 2). Alcohol use,
gallstones, hypercalcemia, drugs, endoscopic retrograde cholangiopancreatography and the trauma are
the most encountered causes(3).
Despite the mild nature of most cases, intensive
care may be indicated, particularly depending on
complications. In general, acute pancreatitis is mortal
in 2-7 % of cases due to multiple organ failure and

pancreatic necrosis, usually occurs within 1-2 weeks
after diagnosis(4).
The tissue perfusion is important during the
occurrence and survey of pancreatitis.
Microthrombosis and capillary circulation directly
affect the tissue perfusion. Therefore, the most
important factors in pancreatitis physiopathology are
capillary vasodilation, hyperpermeabililty and
platelet aggregation(5, 6).
Tirofiban is a non-peptide agent and irreversible
antagonist of major thrombotic surface aggregation
factor, GP IIb/IIIa and is an antiaggregant agent and
is frequently used in coronary artery disease. Many
randomized controlled studies reported that tirofiban
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is a potent inhibitor of thrombocyte aggregation and
it prevents arterial thrombosis(7, 8).
In this animal study we aimed to evaluate the
therapeutic effects of TH in cerulein induced acute
pancreatitis.
Materials and methods
Twenty-four Wistar-Albino male rats, weighing
180-200 g, were housed under constant temperature
(21 ± 2 ° C) individually in wire cages with a 12hour light-dark cycle. No enteral or parenteral antibiotics were administered during study. The procedures
in this experimental study were performed in accordance with the National Guidelines for the Use and
Care of Laboratory Animals and approved by the
Animal Ethics Committee of Mustafa Kemal
University.
Rats were divided into three groups, each with
8 rats: Group I: Sham-operated group, Group II:
cerulein induced pancreatitis (CIP) group, Group III:
Treatment with intraperitoneal 0.25 mg tirofiban
hydrochloride in 1 ml isotonic saline solution after
CIP group.
On study day, the rats were sedated with 60
mg/kg ketamine hydrochloride and 5 mg/kg xylazine
hydrochloride via intramuscular way. Subcutaneous
20 µg/kg of saline solution was administered to the
rats in Sham-operated group 4 times an hour apart.
Blood and tissue samples were taken after 24 hours
of saline infusion. 20 µg/kg of cerulein was injected
subcutaneously 4 times an hour apart to Group II and
III and then intraperitoneal 0.25 mg tirofiban
hydrochloride in 1 ml isotonic saline solution was
administered to Group III. All of the animals were
sacrificed after 24 hours and blood and then tissue
samples were taken. Pancreas tissues were divided
into two pieces for biochemical and histopathological examinations.
Pancreas samples were removed and washed
with isotonic saline and kept at -80°C until homogenization. The frozen samples resolved under room
temperature and then tissues were homogenized in
serum physiological solution. Homogenized tissue
samples were centrifuged at 4,000 revolutions per
minute for 15 min, and upper clear supernatants were
used in the assays. The protein level of the clear
supernatants was studied. Malondialdehyde (MDA)
levels, glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD) activities were measured.
Blood samples of rats were centrifuged at 4500
rpm for 5 minutes. The spectrophotometric assay of
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amylase and lipase were studied in plasma samples
with Architect C8000- Abbott auto-analyzer device.
The remained pancreas tissues were fixed in
10% neutral buffered formalin solution for 2 days.
Tissues were washed in flowing water and dehydrated with rising concentrations of ethanol for
histopathological observation. The tissue sections
were taken from embedded paraffin blocs, stained
with haemotoxilin eosin, and observed under light
microscope. The edema, inflammation, vacuolization
and necrosis of pancreatic tissue were evaluated
according to Schmidt’s histopathological scoring criteria(9).
Statistical analysis
Statistical analyses were performed using the
MEDCALC® FOR WINDOWS software (MedCalc
Statistical Software version 12.7.4). The variables
were investigated using visual (histograms, probability plots) and analytic (KolmogorovSmirnov/Shapiro-Wilk’s test) to determine whether
they were normally distributed. Kruskall Wallis test
was used to compare data that were not normally distributed. Descriptive analyses were presented using
means ± standard deviation and medians (min-max).
A p-value less than 0.05 was considered to show a
statistically significant result.
Results
All rats were sacrificed 24 hours after the first
cerulein administration. There were no signs of
intrabdominal abscess, ileus or peritonitis on gross
evaluation.
The groups were compared according to amylase levels (Table 1). Amylase levels in treatment
group were similar to the levels in Sham group.
There was a statistically significant elevation in
Group II than Group I and Group III according to
amylase levels (p<0.05).
Parameter

Group I

Group II

Group III

Amylase (IU/L)

600

1300

700

Lipase (IU/L)

7

15

4

MDA (nmol/ gr protein)

1.2

2.25

0.96

SOD (nmol/ gr protein)

0.13

0.34

0.23

GSH-Px (nmol/ gr protein)

3.5

5.8

4.8

Table 1: Amylase, Lipase, MDA levels, GSH-Px and
SOD enzyme activities in pancreas tissue and plasma
from rats.
* MDA: Malondialdehyde; * SOD: Superoxide dismutase;
*GSH-Px: Glutathione peroxidase
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Lipase levels were summarized in Table 1. As
amylase levels, lipase levels were also higher in
group II. The treatment group had lowest lipase levels and there was a statistically significant difference
between group II and III according to lipase values
(p<0.05).
MDA levels were studied within tissue samples
(Table 1). The highest MDA values were obtained in
group II. Levels of MDA in group III were even
lower than Sham group. The difference between
Group II and group III was statistically significant
(p<0.05).
* E -0

*E -1°

*E -2°

*E-3°

*E-4

Group I

8

0

0

0

0

Group II

0

2

5

1

0

Group III

0

5

3

0

0

Table 2: TH leaded to less edema in Group III in the
histopathological evaluation of pancreas tissues.
* E= Edema, scores were determined according to Schmidt’s
histopathological scoring criteria

SOD and GSH-Px analyses were also performed (Table 1). Group I and Group III had lower
SOD values than group II. In group III, SOD was
below than untreated group’s SOD levels, but there
were no statistically significant differences between
groups according to SOD levels. Glutathione peroxidase was also elevated in group II. Although GSHPx levels were decreased after treatment, there were
no statistically significant differences between Group
II and group III according to GSH-Px values
(p>0.05).
* I -0

* I -1°

* I -2°

* I -3°

*I-4

Group I

8

0

0

0

0

Group II

0

2

5

0

0

Group III

4

3

1

0

0

Table 3: The histopathological evaluation of pancreas
tissues according to inflammation; TH reduced the severity of the inflammation in Group III.
* I= Inflammation, scores were determined according to
Schmidt’s histopathological scoring criteria

Histopathological evaluation revealed none of
the edema, inflammation and necrosis in group I.
Group II and III had edema in various degrees (Table
2). Edema in group III was less important than group
II and there were no statistically significant differences according to the degree of edema between
group II and III.
The inflammation of the pancreatic tissue was
summarized in Table 3. Inflammation was detected
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in the pancreatic tissues of rats in groups II and III.
The degree of inflammation was slighter in group III
(Figure 1 A, B), but there were no statistically significant differences between groups according to
inflammation in histopathological evaluation. On the
other hand, none of the tissues had necrosis.

Figure 1: The histopathological evaluation of pancreatic
tissue. A) edema and inflammation in cerulein-induced
pancreatitis B) slighter edema and inflammation after
tirofiban therapy.
°edema * periductal inflammation

Discussion
Acute pancreatitis is a localized inflammation
of pancreas at first but can cause severe systemic
complications. Ischemia is one of the possible causes of severe pancreatitis or may cause the progression from edematous pancreatitis to necrotizing
pancreatitis(10). There are important data about the
roles of oxygen radicals in the pathogenesis of pancreatitis. In a related experimental study, it was
shown that, pancreatic oxidant stress is occurred
early after induction(11, 12). In a human study about
AP, products of lipid peroxidation were detected in
biliary and pancreatic tissues(13). The probable initiator of the disease, reactive oxygen species (ROS), is
also known as a progressive factor of the disease(14).
Different pathogenic mechanisms induce the production of ROS in various inflammatory diseases as
in AP and also ROS have some triggering roles in
different inflammatory issues. ROS directly induces
the increase in the activation of prostaglandin,
thromboxane, and leukotriene(15). ROS are molecules with one or more unpaired electrons.
Unpaired electrons make ROS remarkably reactive,
so free radicals can induce devastating reactions by
damaging many structures like proteins, lipids and
nucleic acids(16). In our study, we detected remarkable elevation in ROS in the early stages of the pancreatic inflammation.
Amylase and lipase levels are remarkably
increased in AP (17) . In our study, we detected
remarkably elevated serum levels of amylase and
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lipase in cerulein induced pancreatitis group. On
the other hand, the applications of tirofiban after
pancreatitis induction provided an important
improvement in amylase and lipase levels.
MDA is the basic product of lipid peroxidation. The measurement of MDA in any tissue helps
to detect the lipid peroxidation caused by oxidative
stress(16, 18). In an experimental animal study in rats
about alcohol-induced pancreatitis, an increase in
the ROS and decrease in the buffering mechanisms
were detected(19). In our study, MDA levels were
increased significantly in CIP without treatment.
Additionally, SDO and GSH-Px levels were
increased in accordance to literature as well as
MDA levels. In this study, the increasing level of
serum MDA after induction of pancreatitis was considered as a sign of ongoing oxidative stress and
lipid peroxidation.
Glutathione peroxidase and SOD play important roles against oxidative damage. These enzymes
take part in the defense system against oxygen radicals. The levels of SOD and GSH-Px are expected
to be lower after treatment(20). The levels of SOD
and GSH-Px were decreased after tirofiban therapy
in our study but there were no statistically significant differences between groups.
Tribofan is a non-peptide agent and is a
reversible antagonist of GP IIb/IIa receptor. Many
experimental studies reported that tirofiban inhibits
thrombocyte aggregation and prevents arterial
thrombosis. Inhibition effect of thrombocyte adhesion depends on dose and concentration of the drug.
It is being used for the treatment of myocardial
ischemia, unstable angina pectoris and acute coronary syndromes due to its antithrombotic effect(21-23).
According to our knowledge, there is no study
about the therapeutic effect of tirofiban in AP in literature. On the other hand, there are some studies
settled to point out the useful effects of tirofiban in
ischemic disorders. In a previously reported study,
TH infusion 36 hours after coronary angioplasty
decreased acute ischemic complications(24). There
are also a few studies about the therapeutic effects
of TH in ischemic brain lesions(25, 26).
Schmidt’s histopathological scoring criteria
were used to evaluate the severity of the pancreatitis(9). Edema, inflammation, vacuolization and the
necrosis were evaluated. Despite the lack of statistically significant difference according to edema,
inflammation, and necrosis between the treatment and
control group, a slight improvement in the pancreatic
histopathological parameters was detected with TH.
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Although the effects of tirofiban against
ischemia-reperfusion injury were studied on varying tissues, there is no study in pancreas up to day
in literature. TH is a hopeful and frequently used
anti-thrombotic agent in cellular treatment of
ischemic injury and inflammation. We suppose that
tirofiban which is a highly potent inhibitor of
platelet aggregation and a preventer of arterial
thrombosis can improve acute pancreatitis and prevent the occurrence of pancreas necrosis.
Unfortunately there is not enough study about
Tirofiban therapy in AP. Hence, advanced and
numerous studies are needed to get favorable
results.
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