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Objective  Acute pancreatitis continues to be associated with significant rates of mortality and morbidity, and therapeutic options are still 
very limited. Various theories have been suggested regarding the pathophysiology of acute pancreatitis, lot of research into different 
medical treatments for the treatment of acute pancreatitis, but it is not clear what benefits each treatment has, or indeed if any medical 
treatment is beneficial apart from supportive treatment.
Aim  To clarify the potential therapeutic effect of octreotide, trimetazidine, and their combination in acute pancreatitis.
Methods  Acute pancreatitis was induced by L-arginine and treated with octreotide subcutaneously, trimetazidine intraperitoneally and 
combination therapy by octreotide and trimetazidine. The rats were followed for 24 h. At the 24th hour we determined serum levels of 
tumor necrosis factor-α (TNF-α), interleukin-1β (IL-1β), total antioxidant capacity (TAC), lipase, and amylase, and the pancreatic tissues were 
analyzed histopathologically.
Results  TNF-α (P < 0.001), IL-1β (P < 0.001), TAC (P < 0.001), lipase (P < 0.001), and amylase (P < 0.001) serum levels and scores of 
histopathological changes (P < 0.05) were significantly lower in combination group as compared with both octreotide and trimetazidine 
groups.
Conclusion  Combination treatment markedly decreases biochemical and histopathological changes in acute pancreatitis, thus ameliorate 
pancreatic injury in l-arginine induced acute pancreatitis.
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Introduction
Acute pancreatitis (AP) is defined as an acute inflammatory 
process of the pancreas that usually associated with a severe 
pain in the upper abdomen; in most instances, blood levels of 
pancreatic enzymes, including amylase and lipase, are 
increased to at least three times the upper limit of normal. The 
inflammatory reaction in AP results in edema of the pancreas 
and extensive local and systemic effects. AP may occur as a 
new event or as a recurrent condition. In about 85% of cases, 
the disease takes a mild course with complete disappearance of 
clinical symptoms in a few days. In a small group of about 
15–20% of patients, the disease takes a severe course, 
necrotising pancreatitis. This may culminate in multi-organ 
failure and death in about 15–40% of these patients.1

Acute pancreatitis continues to be associated with signifi-
cant rates of mortality and morbidity, and therapeutic options 
are still very limited. Various theories have been suggested 
regarding the pathophysiology of acute pancreatitis, lot of 
research into different medical treatments for the treatment of 
acute pancreatitis, but it is not clear what benefits each treat-
ment has, or indeed if any medical treatment is beneficial 
apart from supportive treatment.2

Materials and Methods
Experimental Animals
A total of 45 Sprague Dawley adult male rats weighing  
200–300 g, were purchased from Animal Resource Center, 
Veterinary Medicine College, Al-Qassim University, the 
National Center for Drug Control and Researches, Iraq. The 

animals looked healthy and they lived in the animal house of 
College of Pharmacy, University of Kufa in a temperature 
ranged (25 ± 2°C) at room temperature, with vacillating 12-h 
light/12-h dark cycles and the animals were permitted for free 
access to water and chow diet until the beginning of the study.

Study Design
Rats were randomized into five groups (n = 9) in each group as 
follows: Control group: injected with normal saline with two 
doses of 1.25 ml/100 g separated by 1-h interval, and injected 
with normal saline in an equivalent volume to trimetazidine 
and octreotide solutions. Induction group: injected with 
L-arginine with two doses of 250 mg/100 g separated by 1-h 
interval, and injected with normal saline in an equivalent 
volume to trimetazidine and octreotide. Octreotide treated 
group: injected with single octreotide dose of 4 μg/kg s.c. after 
induction with l-arginine. Trimetazidine treated group: 
injected with single trimetazidine dose of 10 mg/kg i.p. after 
induction with l-arginine. And combination group: injected 
with single trimetazidine dose of 10 mg/kg i.p. and single oct-
reotide dose of 4 μg/kg s.c. after induction with l-arginine.

Induction of Acute Pancreatitis
After weighing the animal accurately, we calculated the volume 
of l-arginine hydrochloride solution (20%) to be injected 
using a dose of 250 mg/100 g body weight (1.25 ml/100 g).

Then filling the solution in a sterile of 2 ml syringe with  
25 G 5/8” needle and inject i.p. and the animal was put in a 
clean cage with food and water. We do the injection in a laminar 
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air flow hood with filters. After waiting for 1 h, the 2nd dose of 
i.p. was then delivered and the animal was again returned to its 
cage. Rats become slow after the 2nd injection but gradually 
recovers.3

ELIZA
Following the induction of acute pancreatitis after 24 h, the 
blood was drawn using direct needle puncture of the heart. 
Samples of the blood were left to clot at 37oC and centrifuged 
at 3000 rpm for 10 min; serum was pulled, and analyzed for 
the detection of serum lipase, amylase, interleukin-1β  
(IL-1β), tumor necrosis factor-α (TNF-α) and total antioxi-
dant capacity (TAC). The pancreas of the rat was removed and 
fixed for histopathological analysis.

Histological Examination
The entire pancreas was immediately removed and fixed in 
10% formalin, processed by routine histological methods and 
embedded in paraffin blocks. About 5 μm thick sections were 
cut and stained with hematoxylin–eosin (H&E) for subse-
quent histological examination. After fixation, evaluation of 
scores were carried out by a histopathologist who was evalu-
ated blindly to the experimental treatment groups. The degree 
of pancreatic damage and photographs were obtained from 
each pancreatic section (n = 3 sections per sample) under 
optical microscope. The morphological criteria that was used 
to assess the histopathological status were: Edema, acinar 
necrosis, hemorrhage and fat necrosis, and Inflammation, 
according to a scoring system used by Schmidt et al.4 and 
Yenicerioglu et al.5

Results
At the end of this study, it is found that serum TNF-α, IL-1β, 
interleukin-6 (IL-6), TAC, lipase, and amylase serum levels 
and scores of histopathological changes were significantly ele-
vated in induction group as compared with that of control 
group. Both octreotide and trimetazidine significantly coun-
teract the increase in serum levels of TNF-α, IL-1β, TAC, 
lipase, and amylase. Histological analysis revealed that both 
octreotide or trimetazidine markedly reduced the severity of 
pancreatic injury in rats underwent l-arginine induction 
procedure.

While combination therapy of octreotide plus trimetazi-
dine decrease these parameters significantly as compared with 
induction group and even with octreotide or trimetazidine 
groups.

Results are shown in Figs. 1–10.

Discussion
Acute pancreatitis is an inflammatory condition of the pan-
creas, with varying involvement of other tissues and organs. 
The disease includes a spectrum of pancreatic lesions, varying 
from parenchymatous edema to severe hemorrhagic pancrea-
titis, with necrosis, infection and organ destruction.6

Acute pancreatitis is a disease with high morbidity and 
mortality. Various theories have been suggested regarding the 
pathophysiology of acute pancreatitis, yet the underlying 
mechanism is not clearly understood. Oxygen free radicals 
(OFRs) and basic proinflammatory cytokines, such as TNF-α, 

Fig. 1  The mean level of TNF-` (pg/ml) in the five experimental 
groups. *Significant vs control group, #significant vs induction 
group, $significant vs octreotide, ¥significant vs TMZ. Data are 
expressed as mean ± SD.

Fig. 2  The mean level of IL-1a (pg/ml) in the five experimental 
groups. *Significant vs control group, #significant vs induction 
group, $significant vs octreotide, ¥significant vs TMZ. Data are 
expressed as mean ± SD.

IL-1β and IL-6, which play a role in acute pancreatitis and 
other systemic inflammatory conditions, have been suggested 
to be responsible for the local tissue damage and multiple 
organ failure that occur during acute pancreatitis. The OFRs 
lead to membrane lipid peroxidation, changes in the main 
components of the cytoplasm and early activation of digestive 
enzymes of pancreatitis, and they initiate protein damage in 
acute pancreatitis.5

Effect of Acute Pancreatitis on Study Parameters 
after l-Arg Induction
The present study shows significant elevation (P < 0.001) in 
serum level of proinflammatory cytokines (TNF-α and IL-1β) 
in induction group as compared with the control group. Sim-
ilar results obtained by Wang et al.7 mentioning that in AP, 
TNF-α and IL-1β may play an important role in stimulating 
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Fig. 3  The mean level of TAC (l M) in the five experimental groups. 
*Significant vs control group, #significant vs induction group,  
$significant vs octreotide, ¥significant vs TMZ. Data are expressed as 
mean ± SD.

Fig. 4  The mean level of lipase (U/L) in the five experimental 
groups. *Significant vs control group, #significant vs induction 
group, $significant vs octreotide, ¥significant vs TMZ. Data are 
expressed as mean ± SD.

Fig. 5  The mean level of amylase (U/L) in the five experimental 
groups. *Significant vs control group, #significant vs induction group, 
$significant vs octreotide, ¥significant vs TMZ. Data are expressed as 
mean ± SD.

Fig. 6  Histopathological changes in pancreatic tissue regarding 
edema, acinar necrosis, hemorrhage and fat necrosis, and 
inflammation.

Fig. 7  Edema scoring in different experimental groups.

Fig. 8  Acinar necrosis scoring in different experimental groups.

the inflammatory response in the animal experimental studies, 
the levels of IL-1β and TNF-α increased significantly in the 
blood and in pancreatic tissues, and associated with the 
severity of the disease.
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Fig. 9  Hemorrhage and fat necrosis scoring in different experimental 
groups.

Fig. 10  Inflammation and perivascular infiltrate scoring in different 
experimental groups.

Also Yılmaz et al.8 showed that there is a significant 
increase in IL-1β and TNF-α levels in AP induction group.

Also there is a significant decrease (P < 0.001) in serum 
levels of the TAC in induction group as compared with the 
control group. Similar results obtained by Cikman et al.9 
regarding that there is a significant inhibition of TAC in the 
induction group compared to the control group and this is 
consistent with the hypothesis that AP may generate oxidative 
stress.

The oxidative stress is intensely involved in the inflamma-
tory processes of AP since the OFRs are the major pro-oxidant 
agents and in the same time acts as inflammatory mediators 
through the stimulation of leukocytes activation, adhesion, 
and then emigration in addition to improving the expression 
of other inflammatory mediators, such as cellular adhesive 
molecules.10

Furthermore, Yılmaz et al.8 also shows a similar results by 
obtaining a low levels of TAC in the induction group com-
pared with the control group proving the low antioxidant 
capacity in case of AP.

Also this study shows a significant increase (P < 0.001) in 
serum levels of the lipase and amylase in induction group as 
compared with the control group. Similar results were obtained 

by Nader and Wagih11 and Aziz et al.,12 and they confirmed 
that there is a significant increase detected in serum levels of 
lipase and amylase in l-Arg treated rats compared to the con-
trol group.

Regarding the histopathological changes, induction group 
had significantly (P < 0.05) higher pancreatic tissue injury 
scoring as compared with the control group. Histopathological 
findings in induction group as well as control group were asso-
ciated with edema, acinar cell necrosis, hemorrhage and fat 
necrosis, and inflammation and peri-vascular infiltration.

These results were similar to that obtained by Wang et al.7 
showing that the pancreatic interstitial edema, leukocytes 
infiltrations, hemorrhage, and cellular necrosis were higher 
significantly in the induction group as compared with the con-
trol group.

Effect of Treatment on Study Parameters after 
l-Arg Induction
Effect of Treatment on Proinflammatory Cytokines (TNF-α 
and IL-1β) after l-Arg Induction
This study shows that octreotide treatment significantly 
decrease the serum levels of proinflammatory cytokines 
(TNF-α and IL-1β) as compared with the induction group, 
these findings were also obtained by Yang et al.13 who study the 
effects of octreotide on hepatic ischemic reperfusion injuries 
in a rabbit models and shows that the level of both TNF-α and 
IL-1β are lower significantly in octreotide group than the dis-
ease group. Also both Zhang et al.14 and Tian et al.15 proved 
that octreotide can significantly decrease serum TNF-α in 
acute pancreatitis.

TMZ treatment significantly decrease the serum level of 
proinflammatory cytokines (TNF-α and IL-1β) as compared 
with the induction group, these findings were also obtained by 
Tanoglu et al.16 who confirmed that TMZ can significantly 
decrease serum TNF-α and IL-1β in the treatment of experi-
mental sepsis in rat model.

While Tanoglu et al.17 found that serum IL-1β levels was 
significantly lower during TMZ treatment and there was no 
significant differences in serum TNF-α level, in contrary 
Vinokurov et al.18 show that TMZ can inhibits the secretion of 
TNF-α and may reduce the inflammatory response as a result 
of the blockade of secretion of proinflammatory cytokines, 
which may occur due to a reduced expression of the compo-
nents of the receptor for endotoxin, and that is confirmed by 
our study that shows a significant decrease in TNF-α level in 
TMZ group as compared with both induction and octreotide 
group.

Combination treatment significantly decrease the serum 
level of proinflammatory cytokines (TNF-α and IL-1β) as 
compared with the induction group.

Also there is a significant decrease in serum level of proin-
flammatory cytokines in combination therapy as compared 
with the single therapy model with either octreotide or tri-
metazidine alone.

According to our knowledge, there are no studies on 
using combination therapy with octreotide and trimetazidine 
in acute pancreatitis in a rat model, and this study is the first.

Effect of Treatment on Total Antioxidant Capacity
This study shows that octreotide treatment significantly 
increase the serum levels of TAC as compared with the induc-
tion group, these findings are similar to Wang et al.19 that 
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shows octreotide protective capacity through its ability to 
inhibit oxidative stress. Kara et al.20 also proves the protective 
effect of octreotide by significantly reducing this oxidative 
damage in male rats.

TMZ treatment significantly increase the serum levels of 
TAC as compared with the induction group, these findings 
were also obtained by Chen et al.21 who demonstrates that 
TMZ can decrease oxidative stress significantly. Similar results 
proved by Mahfoudh-Boussaid et al.22 regarding that TMZ 
significantly decrease the oxidative stress and improve renal 
function in Wistar rats, and also by Hassanzadeh et al.23 that 
concluded in their study that TMZ can avoid the oxidative 
stress induced structural injuries in rat hippocampus and it 
has a neuro-protective effect that associates with its antioxi-
dants activity.

Our study shows a significant increase in TAC level in 
TMZ group as compared with octreotide group proving the 
strong antioxidant activity of TMZ.

Combination treatment significantly increase the serum 
levels of TAC as compared with the induction group.

Also there is a significant increase in serum level of TAC 
in combination therapy as compared with the single therapy 
model with either octreotide or trimetazidine alone.

According to our knowledge, there are no studies on 
using combination therapy with octreotide and trimetazidine 
in acute pancreatitis in a rat model, and this study is the first.

Effect of Treatment on Pancreatic Enzymes (Lipase and 
Amylase)
This study shows that octreotide treatment significantly 
decrease the serum level of pancreatic enzymes (amylase and 
lipase) as compared with the induction group, these findings 
were also obtained by Chen et al.24 that showed a significant 
decrease in lipase and amylase serum levels after octreotide 
treatment in experimentally induced pancreatitis in adult rats. 
Woeste et al.25 also showed a significant decrease in lipase level 
after octreotide treatment. Additionally, Kafali et al.26 proved 
that octreotide can significantly lower amylase level in rats in 
early dose immediately after AP induction. Zhou et al.27 proved 
that octreotide can decrease serum amylase level in canine 
model AP.

Our study shows a significant reduction in lipase and 
amylase levels in octreotide group as compared with TMZ 
group proving the strong anti-secretory activity of octreotide 
on the pancreas.

TMZ treatment significantly decrease the serum level of 
the pancreatic enzymes (amylase and lipase) as compared with 
the induction group, these findings were also obtained by 
Tanoglu et al.17 showing that TMZ can significantly reduce 
serum lipase and amylase levels in rat after induction of AP. 
Yenicerioglu et al.5 also showed that TMZ significantly 
decreased amylase levels in l-Arg induced rats.

Combination treatment significantly decrease the serum 
levels of lipase and amylase as compared with the induction 
group.

Also there is a significant decrease in serum levels of 
lipase and amylase in combination therapy as compared with 
the single therapy model with either octreotide or trimetazi-
dine alone.

According to our knowledge, there are no studies on 
using combination therapy with octreotide and trimetazidine 
in acute pancreatitis in a rat model, and this study is the first.

Effect of Treatment on Pancreatic Tissue after l-Arg 
Induction
This study shows that octreotide treatment significantly 
decrease the pancreatic tissue injury scoring in edema, acinar 
cell necrosis, hemorrhage and fat necrosis, and inflammation 
as compared with the induction group, a similar findings were 
obtained by Zhang et al.28,29 considering edema, acinar 
necrosis, and hemorrhage.

Also considering edema, inflammation, fat necrosis, 
parenchymal necrosis, and hemorrhage, Guler et al.30 found 
that octreotide significantly decrease the injury scoring of 
pancreatic tissue.

TMZ treatment significantly decrease the pancreatic 
tissue injury scoring in edema, acinar cell necrosis, hemor-
rhage and fat necrosis, and inflammation as compared with 
the induction group, a similar findings were obtained by 
Yenicerioglu et al.5 proved that TMZ significantly decrease his-
topathological criteria scoring of edema, acinar cell necrosis, 
hemorrhage and the level of perivascular inflammation in 
l-Arg induced AP. Additionally, Tanoglu et al.17 also found 
that TMZ reduce edema formation, inflammation, vacuoliza-
tion and fatty necrosis of pancreatic tissues supporting the 
beneficial effects of TMZ treatment in experimental AP.

Combination treatment significantly decrease the serum 
levels of pancreatic tissue injury scoring in edema, acinar cell 
necrosis, hemorrhage and fat necrosis, and Inflammation as 
compared with the induction group.

Also there is a significant decrease in pancreatic tissue 
injury scoring in edema, acinar necrosis, hemorrhage and fat 
necrosis, and inflammation in combination therapy as com-
pared with the single therapy model with either octreotide or 
TMZ alone.

According to our knowledge, there are no studies on 
using combination therapy with octreotide and TMZ in acute 
pancreatitis in a rat model, and this study is the first.

Statistical Analysis
Statistical analysis was completed by using statistical package 
for Social Sciences (SPSS) version 20 in which we used median, 
mean with standard deviation as descriptive statistics. Anal-
ysis of variance with LSD and Mann–Whitney test for com-
parison between groups. P-value £0.05 was regarded as 
significant.

Conclusion
As indicated by the consequences and results of this study, we 
concluded that:

1.	� This study additionally supports the role of proinflam-
matory cytokine (TNF-α and IL-1β), and oxidative 
stress in the pathophysiology of l-Arg induced acute 
pancreatitis.

2.	� Octreotide and trimetazidine reduce inflammatory 
reaction associated with l-Arg induced acute pancre-
atitis as evidenced by reducing proinflammatory 
cytokines (TNF-α and IL-1β).

3.	� Octreotide and trimetazidine shows antioxidant 
activity evidenced by increasing levels of the total 
antioxidant capacity after treatment with these drugs.

4.	� Octreotide has effect on pancreatic enzymes more than 
TMZ, while TMZ has more anti-inflammatory and 
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antioxidant abilities than octreotide as shown by the 
results.

5.	� However, the effects of combination therapy (octreotide 
plus TMZ) were superior to octreotide or TMZ alone. 
The combination therapy concentrated on numerous 
pathological pathways of AP, such as the extreme 
activated pancreatic enzymes, increased activity of 
inflammatory mechanism, and the microcirculatory 
dysfunction mechanism, and therefore, the effect of 
combination treatment is much better than 

monotherapy. Furthermore, it was established that 
TMZ can enhance the therapeutical effect of octreo-
tide in AP in rat. Thus, the treatment of TMZ plus 
octreotide can be applied as a treatment of AP more 
comprehensively and more efficiently.
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