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ABSTRACT

BACKGROUND: Acute pancreatitis is an inflammatory disease accompanied by pancreatic inflammation characterized by acinar cell 
damage and leukocyte infiltration in the tissue. At present, mortality and morbidity rates are high despite the current treatment of 
pancreatitis; therefore, new studies and treatment studies are needed. In this study, the effects of alpha-tocopherol on different doses 
of L-arginine-induced experimental acute pancreatitis model were investigated.

METHODS: Thirty adult male Sprague–Dawley albino rats were randomly divided into four groups; control (sham) group (n=6), 
acute pancreatitis group (n=8), low-dose alpha-tocopherol (200 mg/kg once intraperitoneal [IP]) group (n=8), and high dose alpha-to-
copherol (400 mg/kg once ip) group (n=8). Experimental acute pancreatitis model was created by a single IP dose of 5 g/kg of L-argi-
nine. Alpha-tocopherol was administered in a single dose intraperitoneally, 30 min before the creation of the experimental model of 
acute pancreatitis induced by L-arginine induction in Groups 3 and 4. Tissue and blood samples were taken under anesthesia 72 h after 
L-arginine injection; then the rats were sacrificed by decapitation. Serum amylase, lipase, interleukin (IL)-1β, IL-6, tumor necrosis factor 
(TNF)-alpha, and C-reactive protein (CRP) levels were examined. Pancreatic tissue samples were examined under a light microscope 
for histopathological examination.

RESULTS: When the acute pancreatitis group (Group 2) was compared to the control group (Group 1), serum amylase, lipase, IL-
1β, IL-6, TNF-alpha, and CRP levels were all significantly increased (p<0.05 for all). Histopathological examination showed significant 
difference in edema (p<0.001) and inflammation (p=0.007) scores. When the low (Group 3) and high (Group 4) dose alpha-tocopherol 
groups were compared to Group 2, amylase, lipase, IL-1β, IL-6, TNF-alpha, and CRP parameters were statistically significantly lower 
(p<0.05 for all). In the histopathological comparison of Groups 2, 3, and 4, edema and inflammation scores were decreased in Groups 
3 and 4 compared to Group 2. Comparing Group 4 to Group 3, lipase (p<0.01), IL-6 (p=0.038), and TNF-alpha (p=0.002) levels were 
significantly decreased; no significant difference was observed in the histopathological evaluation.

CONCLUSION: Alpha-tocopherol was found to reduce inflammation and pancreatic damage in acute pancreatitis and was more 
effective in high doses.
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INTRODUCTION

Acute pancreatitis is a clinical presentation which is char-
acterized by the activation of digestive enzymes, which are 
normally not active in the pancreas tissue, by any etiological 
factor and the subsequent digestion of the pancreas tissue, 
and the development of non-bacterial inflammation as a re-
sponse. Its severity can vary from a mild edematous form 
to a serious necrotizing form, and it is a clinical presenta-
tion which can progress with high mortality and morbidity 
rates.[1]

Experimental studies to elucidate the pathophysiology of 
acute pancreatitis and to plan its treatment provide an oppor-
tunity to examine the efficacy of many agents. In the etiology, 
ischemia, alcohol, the factors causing stasis in the main pan-
creatic duct, and trauma are blamed. Free radicals are blamed 
as the most important factor in the pathogenesis. The bal-
ance between the free radicals and antioxidant substances, 
which is normally in balance, is disrupted in pancreatitis and 
inflammation occurs.[2]

Alpha-tocopherol is an anti-oxidative, anti-inflammatory, and 
anti-fibrotic agent. This effect is achieved by reducing the 
release of reactive oxygen types released from monocytes 
and pro-inflammatory cytokines such as interleukin (IL)-1β, 
IL-6, tumor necrotizing factor (TNF) -alpha, and suppressing 
inflammatory markers formed by cyclooxygenase-2 and 5-li-
poxygenase.[3]

It is known that there are deficiencies in the treatment of 
pancreatitis, so there are still studies on effective agents in 
the treatment of pancreatitis. This study was planned be-
cause there is not enough research in the literature about the 
contribution of alpha-tocopherol to the treatment of acute 
pancreatitis.

Because of the advantages of alpha-tocopherol, which has an-
tioxidant characteristics, such as being cheap and easily acces-
sible, convenient to use and available to take with regular diet, 
it was planned to investigate its efficacy and dose sensitivity 
in the treatment of acute pancreatitis and its complications. 
For this purpose, we conducted this experimental study to 
investigate its efficacy in an experimental animal model in the 
treatment of acute pancreatitis.

MATERIALS AND METHODS

The study was approved by the Animal Ethics Local Ethics 
Committee (No: 2018/78. HADYEK/Project 2018-29) of 
Health Sciences University Bağcılar Health Application and 
Research Center. The study was carried out at the Exper-
imental Research and Skills Development Center within 
the Bağcılar Health Application and Research Center of the 
Health Sciences University.

Preparation of Experiment Animals
Thirty Sprague–Dawley albino male rats weighing 285–320 g 
were used in this study. There was no statistically significant 
difference between the mean weight of the groups (p=0.241). 
During the study, animals were kept under standard humidity, 
temperature (22°C), and light (12 h daylight/12 h dark) con-
ditions. Standard rat feed and water were used without any 
restriction in feeding. All rats were kept in separate cages as 
groups.

Experiment Model and Application
In this study, the acute pancreatitis model developed by Mizu-
numa et al.,[4] in which acute pancreatitis is formed after the 
intraperitoneal (IP) administration of high amounts of amino 
acids (arginine). In this study, laboratory and histopathologi-
cal examination was performed 72 h after the experimental 
pancreatitis model was established.

Experiment Protocol
Group I (Control/Sham group) (number of rats = 6): IP 5 
cc saline (0.9% NaCl) was given. Group II (acute pancreatitis 
group [number of rats = 8]): 5 g/kg L-Arginine was injected IP 
to form an acute pancreatitis model.

Group III (Low-dose alpha-tocopherol group [number of rats 
= 8]): The low-dose alpha-tocopherol group was injected 
with 200 mg/kg alpha-tocopherol IP, 30 min before forming an 
experimental pancreatitis model, then 5 g/kg L-Arginine IP in-
jection was administered to form an acute pancreatitis model.
Group IV (High-dose alpha-tocopherol group [number of rats 
= 8]): The high-dose alpha-tocopherol group was adminis-
tered IP 400 mg/kg alpha-tocopherol, 30 min before forming 
an experimental pancreatitis model with a 5 g/kg L-Arginine 
IP injection.

The number of rats in the control group was determined 
as 6 by the ethics committee. No animals died during the 
experimental follow-up period. After 72 h, the experiment 
was terminated and taken to the operating room. 90 mg/kg 
Ketamine and 10 mg/kg Xylazin were administered intraper-
itoneally. The duodenum and adjacent pancreatic tissue was 
found and all were removed. Pancreatic tissue taken for his-
topathological examination was placed in 10% formaldehyde. 
While the rat was on the operating table, 10 cc blood was 
collected by the intracardiac method. The rat was sacrificed 
by decapitation.

Chemical Substances Used in the Experiment
L-arginine was obtained from Sigma–Aldrich, St. Louis, USA 
and Alpha-tocopherol from Farmalas Medical Industry Ltd. 
Inc. İstanbul, Turkey. Xylazin used for anesthesia was obtained 
from Alfasan International B.V. Woerden, The Netherlands 
company and Ketamine from Pfizer Medications Ltd. Inc. 
İstanbul, Turkey company. Serum physiological (0.9% NaCl) 
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was obtained from Incpharma Medical Industry Ltd. Inc. İs-
tanbul, Turkey.

Laboratory Evaluation
Amylase, lipase, C-reactive protein (CRP), IL-1β, IL-6, and 
TNF-alpha parameters were studied on optical density 450 
nm wavelength biotech ELX800.

Histopathological Examination
Histopathological evaluations were performed by a single pa-
thologist in the pathology laboratory according to the unilat-
eral blanking method. Samples stained with Hematoxylin Eosin 
(HE) were examined under light microscope. Edema, acinar 
necrosis, hemorrhage, peripancreatic fat necrosis, fibrosis, 
vacuolization, and inflammatory cell rate for pancreatic tissue 
were evaluated according to the scoring defined by Schmidt et 
al.[5] The edema and hemorrhage were graded based on their 
localization, inflammatory cells (leukocyte infiltration), acinar 
necrosis, peripancreatic fat necrosis, acinar vacuolization, and 
fibrosis were graded according to the number of affected lob-
ules. The criteria were rated between 0 and 4.

Biostatistical Evaluation
Statistical Package for the Social Sciences for Windows 25.0 
was used for statistical analysis. In addition to descriptive sta-
tistical methods (mean, standard deviation), Mann–Whitney 
U, Kruskal–Wallis, and Chi-square tests were used for com-
parison of the groups, and p<0.05 was considered significant.

RESULTS

In this study, the presence of pancreatitis was determined 
by histopathological and laboratory parameters in all 24 rats 
(Groups 2, 3, and 4), in which pancreatitis was planned to be 
created by single dose IP injection of L-arginine 5 g/kg.

Biochemical Evaluation Results
When amylase, lipase, IL-1β, IL-6, TNF-alpha, and CRP pa-
rameters were evaluated, a statistically significant difference 
was found between the groups (p<0.001) (Table 1). All pa-
rameters were increased between control and pancreatitis 
groups and decreased in alpha-tocopherol groups (Groups 3 
and 4) and these changes were statistically significant. Among 
the low-dose and high-dose alpha-tocopherol groups only li-
pase, IL-6 and TNF-alpha were found to decrease at a statis-
tically significant level (Table 2).

Statistical Evaluation of Histopathological Results
Acinar necrosis, edema, hemorrhage, fat necrosis, inflamma-
tory infiltration, and perivascular inflammation in the Schmidt 
criteria were evaluated during the histopathological exam-
ination. There was a statistically significant difference be-
tween the groups in the edema (p<0.001) and inflammation 
(p=0.007) scores (Table 3).

A statistically significant difference was observed between 
the edema scores of the groups (p<0.001) (Table 3). The ede-
ma scores of Group 1 were significantly lower than Group 2, 
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Table 2. Mutual evaluation of laboratory results among groups

   Amylase Lipase Interleukin-1β Interleukin-6 TNF-alfa CRP

Group 1 / Group 2 0.001 0.001 0.001 0.001 0.001 0.001

Group 1 / Group 3 0.001 0.001 0.01 0.001 0.001 0.01

Group 1 / Group 4 0.001 0.001 0.01 0.01 0.001 0.01

Group 2 / Group 3 0.001 0.001 0.007 0.001 0.001 0.001

Group 2 / Group 4 0.001 0.001 0.002 0.001 0.001 0.001

Group 3 / Group 4 0.93 0.01 0.798 0.038 0.002 0.161

TNF: Tumor necrotizing factor; CRP: C-reactive protein.

Table 1. Means of the blood parameters of the groups (p-value, Kruskal-Wallis test)

  Group 1 Group 2 Group 3 Group 4 p

Amylase 349.65±30.90 2620.58±102.11 2005.62±77.51 2007.9±59.62 0.01

Lipase 6.85±1.80 192.38±17.11 119.16±13.51 88.79±9.17 0.001

Interleukin -1β 16.5067±1.65 47.28±4.03 41.18±2.45 40.42±2.22 0.001

Interleukin-6 12.15±1.99 54.79±6.31 36.09±6.35 28.29±7.06 0.001

Tumor necrotizing factor-alfa 6.51±0.72 36.83±3.31 23.20±1.61 19.71±1.49 0.001

C-reactive protein 73.23±13.62 451.98±61.10 311.81±18.29 289.17±31.02 0.001



Group 3 and Group 4 (p=0.005; p=0.019; p=0.04) (Table 4). 
The edema scores of Group 2 were significantly lower than 
those of Groups 3 and 4 (p<0.01, p=0.005). No statistical 
difference was observed between Groups 3 and 4 (p=0.264) 
(Table 4).

No statistically significant difference was observed between 
the hemorrhage scores of the groups (p=0.317) (Table 3). 
Hemorrhage score of Group 1 was found to be statistically 
significantly lower than Group 3 (p=0.049) (Table 4). There 
was no statistically significant difference between the other 

groups. There was a statistically significant difference be-
tween the mean inflammation and perivascular infiltration 
scores of the groups (p=0.007) (Table 3). Inflammation and 
perivascular infiltration scores of Group 1 were significantly 
lower than Group 2 (p=0.005). The mean inflammation and 
perivascular infiltration scores of Group 2 were significantly 
lower than Group 3 and Group 4 (p=0.025, p=0.023). No 
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Table 4. Mutual evaluation of groups according to pathology score (p-value, Chi-Square test)

  Edema Acinar Necrosis Hemorrhage Fat Necrosis Inflammation

Group 1 / Group 2 0.005 0.38 0.413 0.186 0.005

Group 1 / Group 3 0.019 A 0.049 B 0.241

Group 1 / Group 4 0.04 A 0.239 B 0.417

Group 2 / Group 3 0.01 0.255 0.454 0.131 0.025

Group 2 / Group 4 0.005 0.255 0.504 0.131 0.023

Group 3 / Group 4 0.264 A 0.241 B 0.355

A: As the acinar necrosis value was constant, no statistics were calculated. B: As the fat necrosis value was constant, no statistics were calculated.

Table 3. Differences between groups according to pathology 
score (p-value, Chi-Square test)

  p-value

Edema 0.001

Acinar necrosis 0.392

Hemorrhage 0.317

Fat necrosis 0.117

Inflammation and perivascular infiltration 0.007 Figure 2. Edema and fat necrosis (100× magnification, Group 2. 
Acute pancreatitis group).

Figure 1. Interlobular infiltration (400× magnification, comparison of Group 3 [a] and Group 2 [b]).

(a) (b)



statistical difference was observed between the other groups 
(p=0.355) (Table 4 and Figs. 1 and 2).

No statistically significant difference was observed between 
the acinar necrosis score values of the groups (p=0.392) and 
the mean fat necrosis score of the groups (p=0.117) (Table 
3). There was no difference in these parameters between the 
groups and/or it could not be calculated.

DISCUSSION
Acute pancreatitis is an inflammatory process that affects the 
pancreas and peripancreatic tissues at different levels. Pan-
creatic involvement varies from mild parenchymal edema to 
severe hemorrhagic pancreatitis.[1] Although there are differ-
ent reasons in the pathogenesis of acute pancreatitis, free 
oxygen radicals may cause lipid peroxidation as a result of 
oxidative stress and cause acute pancreatitis.[6] Free oxygen 
radicals are involved in both the initial and progression stages 
of the pathophysiology of acute pancreatitis.[7]

In the experimental pancreatitis model developed by Mizu-
numa et al.,[4] IP administration of high-dose amino acid 
(Arginine) has been shown to form a pancreatitis clinical 
presentation. In the experimental pancreatitis model after 
arginine IP administration, it was determined that changes in 
the pancreas tissue and laboratory values started within 24 
h after arginine injection, and after 72 h, the laboratory and 
histopathological changes reflected the clinic of pancreatitis.
[8] This experimental model was also used in our study, and it 
was understood from the statistical difference of the results 
of blood and histopathological examination between Group 
1 and Group 2 that an active experimental pancreatitis devel-
oped in rats after L-arginine administration.

Vitamin E is a vitamin that can be taken and stored in suf-
ficient amounts with a regular diet. Due to its ability to be 
stored, its deficiency is rare. Of the eight different forms of 
Vitamin E, alpha-tocopherol is the most active and functional. 
Alpha-tocopherol has an anti-inflammatory, antifibrotic, and 
antioxidant effect by affecting pro-inflammatory cytokine re-
lease.[9]

In the literature, there are studies showing that alpha-tocoph-
erol has a preventive effect on lipid peroxidation.[10] In their 
experimental study, Sena et al.[11] showed that alpha-tocoph-
erol supplementation decreases glycated hemoglobin level 
and lipid peroxidation in the pancreas in diabetic rats. In our 
study, the efficacy of alpha-tocopherol at different doses was 
examined. Lipase (p<0.01), IL-6 (p=0.038), and TNF-alpha 
(p=0.002) parameters were significantly decreased in the high 
dose group compared to the low dose group.

In their study, Filipenko et al.[12] investigated the effect of an-
tioxidant (alpha-tocopherol and ionol) agents on lipid perox-
idation in the acute pancreatitis model in dogs and showed 

that antioxidants interacted with membrane lipophilic com-
ponents to protect the cell membranes against lipid peroxi-
dation in the lipid bilayers.

There are studies in the literature about the reflection of 
alpha-tocopherol to the tissue level depending on age and 
daily intake. In the experimental model of chronic pancreati-
tis by Li et al.,[13] alpha-tocopherol activity and dose change 
were investigated. Alpha-tocopherol treatment prevented 
mortality, pancreatic inflammation, pseudocyst, and fibrosis 
formation. In our study, alpha-tocopherol had a positive effect 
on edema and inflammation at the tissue level. However, this 
beneficial effect increased with dose increase, it was found 
to be statistically insignificant. Takahashi et al.[14] found that 
alpha-tocopherol levels underwent tissue-specific and age-re-
lated changes.

There are studies investigating the effect of alpha-tocopherol 
on cytokine release in the inflammation stage. In the experi-
mental study of Monteiro et al.,[15] it was shown that synthe-
sis of some inflammatory biomarkers decreased, confirming 
the participation of Vitamin E in the inflammatory response 
in the pancreas. In our study, when comparing low and high 
dose alpha-tocopherol groups with acute pancreatitis group, 
alpha-tocopherol was found to statistically significantly de-
crease IL-1β (p=0.007, p=0.002), IL-6 (p<0.001, p<0.001), 
TNF -alpha (p<0.001, p<0.001), and CRP (p<0.001, p<0.001) 
levels. Histopathological examination revealed a statistically 
significant decrease in edema (p<0.01, p=0.005) and inflam-
mation (p=0.025, p=0.023).

Amylase and lipase are the most commonly used enzymes in 
the diagnosis of acute pancreatitis. In the study of Treacy et 
al.,[16] the sensitivity and specificity of serum amylase were 
45% and 97% in the diagnosis of acute pancreatitis, respec-
tively, for urine amylase they were 63% and 85%, respectively, 
and for serum lipase they were 67% and 97%, respectively. In 
the low-dose (Group 3) and high-dose (Group 4) groups, the 
amylase value was unaffected by the dose increase (p=0.93), 
whereas the lipase value was affected by showing a further 
decrease (p<0.01). This result was interpreted as the sensi-
tivity of lipase being higher than that of amylase.

In our study, alpha-tocopherol was found to be effective in 
reducing hyperamylasemia and hyperlipasemia in acute pan-
creatitis. Amylase and lipase levels were increased in all rats 
treated with L-arginine, but amylase and lipase levels were 
significantly lower in the alpha-tocopherol groups than in the 
non-treated group. We believe that the increase in amylase 
and lipase and the pancreatitis clinic was observed despite 
the presence alpha-tocopherol in all groups except the con-
trol group, but we think that suppression of the inflammato-
ry process after experimental pancreatitis resulted in a de-
crease in cellular level damage and kept the level of amylase 
and lipase due to inflammatory destruction under a certain 
level. Alpha-tocopherol cannot prevent the formation of in-
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flammation and edema that leads to the pancreatitis clinic, 
but it reduces the destructive inflammatory effects and se-
verity when other parameters are evaluated. When the high 
and low dose effects were evaluated, between the low dose 
(Group 3) and high dose (Group 4) groups, it was observed 
that the amylase value was not affected by the increase in the 
dose (p=0.93), but the lipase value was affected with a big-
ger degree of decrease (p<0.01). This result was interpreted 
as the sensitivity of lipase being higher than that of amylase. 
Despite these evaluations, there is literature showing that 
amylase and lipase levels increased in the experimental acute 
pancreatitis model, but that it does not correlate with the 
clinical presence of pancreatitis.[17]

If the biochemical effects of alpha-tocopherol are evaluated, 
it is observed that serum TNF-alpha, IL-1β and IL-6 levels and 
associated pancreatic damage increased after L-arginine injec-
tion. When the low and high dose alpha-tocopherol groups 
were compared with the acute pancreatitis group, a signif-
icant decrease in the TNF-alpha (p<0.001, p<0.001), IL-1β 
(p=0.007, p=0.002), and IL-6 (p<0.001, p<0.001) levels was 
found. This effect was interpreted as alpha-tocopherol being 
effective against L-arginine-induced inflammation and oxida-
tive stress, leading to pro-inflammatory cytokine synthesis, 
and pancreatic damage.

It was shown that alpha-tocopherol had a positive effect in 
the high-dose group compared to the low-dose group, with 
a statistically significant decrease in TNF-alpha (p=0.002) and 
IL-6 (p=0.038). This result was interpreted as alpha-tocoph-
erol being effective in reducing inflammation in pancreatitis 
at high doses.

CRP and IL-1β are acute phase reactants and increase in 
accordance with the severity of inflammation. In this study, 
it was observed that alpha-tocopherol decreased CRP and 
IL-1β levels in rats with experimental pacreatitis, but there 
was no significant difference between high dose and low 
dose. This difference, especially in IL-1β, suggests that even 
low-dose alpha-tocopherol is sufficiently effective in IL-1β, a 
marker of inflammation. In addition, we think that IL-1β may 
have interactions with alpha-tocopherol at a molecular level. 
This should be evaluated in a separate study. In particular, 
IL-6 and TNF-alpha are significantly affected by the dose dif-
ference of alpha tocopherol, suggesting a higher probability 
that there may be an interaction at the molecular level we 
have mentioned.

NF-κB, TNF-alpha, IL-1β, IL-6, IL-8, platelet activating factor, 
monocyte chemoattractant cytokine, and intracellular adhe-
sion molecules are released and the complement system is 
activated within hours as an inflammatory response to local 
tissue injury in acute pancreatitis.[18]

IL-6 regulates the synthesis of acute-phase proteins such as 
fibrinogen, serum amyloid A, and CRP. Although IL-6 is a 

pro-inflammatory cytokine, it is considered to be an indicator 
of disease severity rather than a direct inflammatory media-
tor. In a prospective clinical study by Park et al.,[19] IL-6 was 
found to be a good predictor of acute pancreatitis severity 
and was associated with obesity and central fat distribution. 
Mayer et al.[20] reported that IL-6 is useful in predicting pul-
monary complications due to acute pancreatitis.

There are studies investigating the effect of alpha-tocopher-
ol on cytokine release in the inflammation stage. Jamalan et 
al.[21] showed in their experimental study that ascorbic acid 
and alpha-tocopherol may cause significant anti-inflammatory 
effects by decreasing the level of inflammatory factors such 
as TNF-alpha, serum amyloid A, and CRP. In an experimental 
study by Shukla et al.,[22] alpha-tocopherol has been shown to 
reduce lipid peroxidation, TNF-alpha, IL-6, and CRP levels on 
myocardial cells.

When the pancreas tissue was evaluated histopathologically, 
L-arginine was seen to have caused edema, acinar necrosis, 
hemorrhage, fat necrosis, and inflammation in the pancreas 
tissue. It was observed that alpha-tocopherol had a decreas-
ing effect on pancreatic injury and there was a statistically 
significant difference between the groups on edema and in-
flammation. Pancreatic damage was not affected histopatho-
logically by the dose increase.

It is clear that alpha-tocopherol decreases edema and in-
flammation in rats with pancreatitis. Although this effect 
increases slightly with dose, this increase is not statistically 
significant. Higher doses of alpha-tocopherol than we used 
in the experiment may affect this effect significantly, but it 
may be misleading to comment before clarifying the reason 
why IL-1β, which we mentioned earlier, is statistically affected 
by the dose. The reasons why alpha tocopherol, which has 
been so effective on inflammation, do not statistically affect 
hemorrhage, fat necrosis, and acinar necrosis values could be 
because alpha-tocopherol affects the inflammatory process 
from the very beginning and no tissue damage can be seen, 
the experimental pancreatitis model does not form a severe 
enough pancreatitis to cause advanced hemorrhage and ne-
crosis, the damage caused by L-arginine cannot be sustained 
and cause persistent damage, as seen in the normal clinical 
presentation (example: Damage in biliary pancreatitis contin-
ues until the biliary agent is removed), or the sampling group 
may be too narrow.

The development of acute pancreatitis is a complex process 
involving a sequence of reactions that begin in pancreatic ac-
inar cells.[23] Pathological diagnosis is an important index to 
evaluate the severity of acute pancreatitis. Hegyi et al.[4] stud-
ied the early and late phases of L-arginine-induced pancreati-
tis model in rats. They showed that the early phase of acute 
pancreatitis is characterized by acute pancreatic inflammation 
with intercellular edema infiltration of leukocytes, capillary 
dilatation, and microfocal parenchymal necrosis. Several ex-
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perimental studies have also shown that L-arginine causes 
histopathological changes resulting in edema, cell infiltration 
and necrosis.[24,25]

Gómez et al.[26] reported that Vitamin E reduces acinar atro-
phy, fibrosis, and inflammation in the pancreas in rats with ex-
perimental pancreatitis. In the experimental model of chronic 
pancreatitis, Jiang et al.[27] found that alpha-tocopherol and to-
cotrienol reduce inflammation and fibrosis and tocotrienol is 
more effective than alpha-tocopherol. In the study of Ayvaz[8] 
when the effect of amifostine, bortezomib, octreotide, Vita-
min E, and Vitamin C in the prevention of L-arginine-induced 
acute pancreatitis was examined, no statistically significant 
effect of Vitamin E on histopathological improvement was 
observed.

In this study, when the pancreatic tissue was evaluated histo-
pathologically, it was observed that L-arginine caused edema, 
acinar necrosis, hemorrhage, fat necrosis, and inflammation in 
the pancreatic tissue. It was observed that alpha-tocopherol 
had a decreasing effect on pancreatic injury and there was 
a statistically significant difference between the groups on 
edema and inflammation. Pancreatic damage was not affected 
histopathologically by a dose increase.

Conclusion
In this study, the effect of alpha-tocopherol on pancreatitis 
was proved by laboratory and histopathological examination. 
Amylase, lipase, IL-1β, IL-6, TNF-alpha, and CRP parameters 
were decreased significantly with the effect of alpha-tocoph-
erol. Histopathological examination showed a statistically sig-
nificant difference in edema and inflammation scores, but no 
difference was observed in acinar necrosis, hemorrhage and 
fat necrosis scores.

In this study, low dose and high dose groups were compared 
to determine the effects of alpha-tocopherol at different dos-
es. Lipase, IL-6 and TNF-alpha parameters were significantly 
different in the high dose group. No effect of dose change 
on a tissue level was observed. Alpha-tocopherol should be 
considered as a good option in the treatment of pancreatitis. 
Larger experimental and clinical trials are needed to evaluate 
the clinical effects of alpha-tocopherol on acute pancreatitis, 
as well as possible side effects.
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Deneysel pankreatit oluşturulan sıçanlarda alfa-tokoferol’ün
pankreatit oluşumuna etkisi ve doz duyarlılığının incelenmesi
Dr. Deniz Tazeoğlu,1 Dr. Cüneyt Akyüz,2 Dr. Mehmet Gökçeimam,3

Dr. Gülçin Harman Kamalı,4 Dr. Ayhan Özsoy,5 Dr. Servet Rüştü Karahan5

1Mersin Üniversitesi Tıp Fakültesi, Genel Cerrahi Anabilim Dalı, Mersin
2Van İl Sağlık Müdürlüğü, Başkale Devlet Hastanesi, Genel Cerrahi Kliniği, Van
3Sağlık Bilimleri Üniversitesi, Kartal Dr. Lütfi Kırdar Eğitim ve Araştırma Hastanesi, Genel Cerrahi Kliniği, İstanbul
4Sağlık Bilimleri Üniversitesi, Okmeydanı Eğitim ve Araştırma Hastanesi, Patoloji Kliniği, İstanbul
5Sağlık Bilimleri Üniversitesi, Okmeydanı Eğitim ve Araştırma Hastanesi, Genel Cerrahi Kliniği, İstanbul

AMAÇ: Akut pankreatit, asiner hücre hasarı ve lökosit infiltrasyonu ile karakterize pankreas enflamasyonun eşlik ettiği enflamatuvar hastalıktır. 
Günümüzde pankreatitin mevcut tedavisine rağmen mortalite ve morbidite yüksektir; bu nedenle yeni çalışmalara ve tedavi araştırmalarına ihtiyaç 
vardır. Bu çalışma, sıçanlarda L-arginin ile indüklenen deneysel akut pankreatit modelinde alfa-tokoferol’ün farklı dozlarda etkileri araştırıldı.
GEREÇ VE YÖNTEM: Otuz adet yetişkin erkek Sprague Dawley albino sıçan, rastgele dört gruba ayrıldı; kontrol (sham) grubu (n=6), akut pankre-
atit grubu (n=8), düşük doz alfa-tokoferol (200 mg/kg bir kez i.p.) grubu (n=8) ve yüksek doz alfa-tokoferol (400 mg/kg bir kez i.p.) grubu (n=8). 
Deneysel akut pankreatit modeli, tek doz i.p. 5 g/kg L-arginin verilmesiyle oluşturuldu. Alfa-tokoferol, Grup 3 ve 4’te L-arginin indüksiyonu ile oluş-
turulan deneysel akut pankreatit modelinden otuz dakika önce intraperitoneal olarak tek dozda uygulandı. L-arginin enjeksiyonundan 72 saat sonra 
anestezi altında doku ve kan örnekleri alındı; sonrasında sıçanlar dekapitasyon ile sakrifiye edildi. Serum amilaz, lipaz, IL-1β, IL-6, TNF-alfa, C-reaktif  
protein (CRP) düzeyleri incelendi. Pankreas doku örnekleri histopatolojik inceleme için ışık mikroskop altında incelendi.
BULGULAR: Akut pankreatit grubu (grup 2) ile kontrol grubu (grup 1) karşılaştırıldığında; serum amilaz, lipaz, IL-1β, IL-6, TNF-alfa, CRP düzeyleri-
nin anlamlı derecede arttığı gözlendi (hepsi için p<0.05). Histopatolojik incelemede ödem (p<0,001) ve enflamasyon (p=0,007) skorlarında anlamlı 
farklılık saptandı. Düşük (grup 3) ve yüksek (grup 4) doz alfa-tokoferol grupları ile grup 2 karşılaştırıldığında; amilaz, lipaz, IL-1β, IL-6, TNF-alfa ve 
CRP parametreleri istatistiksel olarak anlamlı derecede düşük bulundu (hepsi için p<0.05). Grup 2, 3 ve 4’ün histopatolojik karşılaştırılmasında; grup 
3 ve 4’te grup 2’ye göre ödem ve enflamasyon skorlarında azalma saptandı. Grup 4 ile grup 3 karşılaştırıldığında lipaz (p<0.01), IL-6 (p=0.038) ve 
TNF-alfa (p=0.002) değerlerinin anlamlı düzeyde düştüğü gözlendi; histopatolojik değerlendirmede ise anlamlı fark gözlenmedi.
TARTIŞMA: Alfa-tokoferol’ün, akut pankreatitte oluşan enflamasyonu ve pankreas hasarını azalttığı ve yüksek dozlarda daha etkili olduğu saptandı.
Anahtar sözcükler: Akut pankreatit; alfa-tokoferol; IL-6; TNF-alfa.
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