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Abstract

Aim: Acute pancreatitis is a serious disease, with an incidence of 5 - 35 in
100,000 individuals. New studies are constantly planned for the treatment
of pancreatitis. Many studies have shown that Rosmarinic acid has antiox-
idant properties. In this study, we examined the protective effect of Ros-
marinic acid on acute pancreatitis.

Methods: A total of 28 animals were used during the experiment, and 4
groups were formed with 7 animals in each group. Group 1 is the control
group and no drugs were used during the experiment. The rats in Group
2 were administered 75 pg/kg Cerulein every hour intraperitoneally at one-
hour intervals, a total of four times. Group 3 experimental animals were
given 50 mg/kg Rosmarinic acid by per oral gavage. The rats in group 4
were given 50 mg/kg Rosmarinic acid per oral gavage after 75 pg/kg Ce-
rulein was injected intraperitoneally every hour for a total of four times.
Afterwards, all animals were sacrificed by exsanguination, blood samples
and pancreatic tissue were taken for examination.

Results: Examination of pancreatic tissues revealed necrosis, edema and
inflammation in the acute pancreatitis group. Both histopathological and
serum values of the rosmarinic acid group were close to the control group.
The use of Rosmarinic acid after acute pancreatitis had a positive effect on
the pacreatic tissues and blood values, but still did not cause complete
recovery.

Conclusions: In the case of acute pancreatitis, it was concluded that ros-
marinic acid has a partial curative effect, but still does not provide a full
recovery.

Keywords: Acute pancreatitis, Cerulein, Rosmarinic Acid.
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Amag: Akut pankreatit her yiiz bin kiside 5-35 kisi arasinda gdriilen ciddi bir
hastane yatis sebebidir. Pankreatit durumunun tedavisi konusunda srekli
yeni galismalar planlanmaktir. Rozmarinik asit’in yapilan birgok ¢alismada an-
tioksidan 6zellige sahip oldugu gosterilmigtir. Bizde yaptigimiz bu calismada
Rosmarinik asit'in akut pankreatit iizerinde koruyucu etkinligini incelemeyi
amagladik.

Yontemler: Deney siresince toplam 28 hayvan kullanilmis olup, her grupta 7
hayvan olacak sekilde 4 grup olusturuldu. Grup 1 kontrol grubu olup deney
stiresince higbir ilag kullanilmadi. Grup 2'deki ratlara saatte bir 75 pg/kg Ce-
rulein birer saat arayla intraperitoneal olarak, toplam dort defa enjekte edildi.
Grup 3 deney hayvanlarina peroral gavaj yoluyla 50 mg/kg dozda Rosmarinik
asit verildi. Grup 4'teki ratlara ise saatte bir 75 pg/kg Cerulein intraperitoneal
olarak toplam dort defa olmak izere enjekte edildikten sonra, Rosmarinik asit
peroral gavaj yoluyla 50 mg/kg verildi. Sonrasinda galisma gruplarindaki tiim
hayvanlar ekzanguinasyon ile sakrifiye edildi, kalpten alinan kan érnekleri ve
pankreas dokusu inceleme amaciyla alindi.

Bulgular: Pankreas dokularinin 1g1k mikroskobik incelemelerinde akut pankre-
atit grubunda dokularda nekroz, ddem ve inflamasyon goriildu. Rosmarinik
asit grubunun hem histopatolojik hem de serum degerlerinin kontrol grubuna
yakin oldugu goriildd. Akut pankreatit sonrasi Rosmarinik asit kullaniminin
pankreas dokularda ve kan degerlerinde pozitif etkili oldugu, fakat yine de
tamamen iyilesmeye neden olmadidi tespit edildi.

Sonug: Akut pankreatit durumunda Rosmarinik asit'in kismen iyilestirici 6zel-
liginin oldugu fakat yine de tam bir iyilesme saglamadigi kanaatine varild.

Anahtar Kelimeler: Akut pankreatit, Cerulein, Rosmarinik Asit
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Introduction

Acute pancreatitis is an inflammatory dis-
ease with mild to severe symptoms. In gen-
eral, it is thought that in the beginning of
acute pancreatitis, digestive zymogens lead
to early intraacinar cell activation and once
these enzymes are activated, they cause ac-
inar cell damage?. Early acinar cell damage
in acute pancreatitis leads to local inflam-
matory reactions. Then, a systemic inflam-
matory response syndrome (SIRS) occurs?.
It is known that acute pancreatitis occurs in
two stages as early and late stages. The se-
verity of the disease is classified as mild,
moderate or severe. The most common
form is mild acute pancreatitis and it can
cause organ failure, local or systemic com-
plications, which usually resolves within
the first week. Moderate acute pancreatitis
results in transient organ failure and local
complications. If severe acute pancreatitis
lasts longer than 48 hours, permanent organ
failure develops®.

Rosmarinic acid (RA) is a polyphenolic an-
tioxidant that is widely found in many
plants*®.

In many studies, antioxidant, anticarcino-
genic, anti-inflammatory, antidepressant
and antimicrobial effects of RA has been re-
vealed’8. RA increases the expression of
cytoprotective genes and affects several en-
zymes of the antioxidant system, and as a
result it acts as an antioxidant °.

In this study we examined whether RA can
be an effective treatment for acute pancrea-
titis by utilizing its antioxidant, anti-inflam-
matory and other therapeutic properties and
to add new findings to science on the treat-
ment of such a serious and fatal disease.

Materials and Methods

e Formation of Experimental Groups
In this study, 28 Wistar Albino male rats

were used, which were 8-10 weeks old and
weighing 250-300 g. Rats were divided into

©Copyright 2021 by Cukurc

4 groups in groups of 7 in cages in an envi-
ronment with a ventilation system.

Group 1 (n=7):

(Control Group)

Intraperitoneal (i.p.) saline was adminis-
tered to the rats during the experiment.

Group 2 (n=7):

(Acute Pancreatitis Group)

Seventy-five pg/kg Cerulein was adminis-
tered to the rats every hour at one-hour in-
tervals, a total of four times.

Group 3 (n=7):

(Rosmarinic acid group)

Peroral (p.0.) Rosmarinic acid was admin-
istered at a dose of 50 mg/kg via gavage.

Group 4 (n=7):

(Acute pancreatitis + Rosmarinic acid group)

50 mg/kg Rosmarinic acid per oral gavage
after 75 pg/kg Cerulein was injected intra-
peritoneally every hour for a total of four
times.

We obtained Cerulein from Sigma-Aldrich,
(St. Louis, MO, USA) to initiate acute pan-
creatitis.

At the end of the experiment Ketamine HCI
(90 mg/kg, Pfizer Inc, USA) + Xylazine
HCI (10 mg/kg, Bayer HealthCare AG, Ger-
many) i.p. was administered to the rats and
the rats were sacrificed by exsanguination
under general anesthesia and the study was
terminated. The collected pancreatic tissues
were fixed in containers containing 10%
buffered formol (Sigma #SZBE2450V).

e Histopathological Analysis

Pancreatic tissue samples washed in tap wa-
ter for 12 hours after fixation were passed
through increasing alcohol series for dehy-
dration. Sections taken after routine histo-
logical tissue follow-up were stained with
Hematoxylin & Eosin (H&E) for histologi-
cal evaluation.

Paraffin depolymerization was provided in
an oven at 58°C for 1 hour before staining
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on tissue samples taken on positively
charged slides. Hematoxylin-Eosin (H&E)
staining protocol was applied to the sections
taken from the oven for histological evalua-
tion. Edema, acinar cell necrosis, and in-
flammation in the pancreatic tissue were
evaluated using Schoenberg's Pancreatic In-
jury Scoring System, which ranges from 0
to 419,

e Biochemical Analysis

The blood samples taken were centrifuged
at 3000/min for 10 minutes and the serum
samples were separated and sent to the Bio-
chemistry Laboratory. Serum amylase
level, serum OSI, pancreatic OSI, TNF-a,
IL-1B, IL-6 values were measured.

e Measurement of total antioxidant
status (TAS)

It is a method that measures the body's total
antioxidant capacity against strong free rad-
icals. In this study, venous blood samples
taken from rats in all groups were taken into
EDTA tubes and centrifuged at 900 g at 4°C
for 10 minutes. For evaluating the total an-
tioxidant status (TAS) level from blood
samples, we purchased the kits from Rel
Assay Diagnostics (Gaziantep, Turkey). An
automated measurement method which was
improved by Erel'! was used to analyze the
TAS of the supernatantphase. “mmol/L”
was used as the measurement unit of TAS.

e Measurement of total oxidant status
(TOS)

In this study, venous blood samples taken
from rats in all groups were taken into
EDTA tubes and centrifuged at 900 g at 4°C
for 10 minutes. For evaluating the total oxi-
dant status (TOS) level from blood samples,
we purchased the kits from Rel Assay Diag-
nostics (Gaziantep, Turkey). An automated
measurement method which was improved
by Erel*? was used to analyze the TOS lev-
els of the supernatant fragments. “pumol/L”
was used as the measurement unit of TOS.

e Measurement oxidative stress index
(OS))

OSI indicates the degree of oxidative stress
and is calculated using following formula®3:
OSI: (TOS/TAS) x 100.

e Statistical Analysis

Statistical analyzes of the data were done
with SPSS for Windows version 20 (SPSS
Inc., Chicago, IL, USA). The compatibility
of the data with the assumption of normal
distribution was examined by applying the
Shapiro Wilk test. The Kruskal Wallis test,
which is one of the non-parametric tests,
was applied to the values that did not show
normal distribution, and the Mann Whitney
U test was performed between the two
groups for the differences between the vari-
ables that were found to be significant. Sig-
nificance level was accepted as significant
in case of p<0.05 value.

Results
e Histopathological Findings

In the histopathological analysis of pancre-
atic tissue, when all study groups were eval-
uated in terms of edema, hemorrhage, in-
flammation and necrosis, no pathological
findings were found in the pancreatic tis-
sues of the control group (Figure 1). Simi-
larly, no pathological findings were found
in the pancreatic tissue of the Rosmarinic
acid group (Figure 1). Numerous cell necro-
sis and cytoplasmic vacuoles were found in
the pancreatic tissues of the group receiving
cerulein (Figure 1). When the pancreatic tis-
sues of the Cerulein+ Rosmarinic acid
group were examined, it was observed that
the severity of the findings decreased com-
pared to the group that received Cerulein,
but it was not as normal as the control or
Rosmarinic acid group (Figure 1).
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Figure 1.H&E Staining of the pancreas of
the groups (H&E:Hematoxylin and Eosin)

©Copyright 2021 by Cukurova Anestezi ve Cerrahi Bilimler Dergisi - Available online at https:/dergipark.org.tr/tr/pub/jocass

According to the statistical analyzes made
between the groups.

When examined in terms of edema, it was
seen that the Acute pancreatitis + Rosma-
rinic acid group had the highest score com-
pared to the other groups, while no differ-
ence was observed between the other
groups (p<0.05).

In the evaluation of necrosis, Acute pancre-
atitis group had the highest scoring, while
no necrosis was found in the Control and
Rosmarinic acid groups. Acute pancreatitis
Rosmarinic acid group had a lower score
compared to the acute pancreatitis group
(p<0.05).

In the hemorrhage evaluation, no hemor-
rhagic changes were found in the study
groups except the acute pancreatitis group
(p<0.05).

In inflammatory changes, it was observed
that the acute pancreatitis+ Rosmarinic acid
group had lower inflammation compared to
the acute pancreatitis group (p<0.05).

The mean+standard deviation and p values
of the histopathological (edema, inflamma-
tion, hemorrhage and necrosis) changes that
were statistically analyzed are summarized
in Table 1.

e TAS and TOS Analysis

As a result of the evaluation of TAS levels
in both tissue and serum, it was found that
there was no statistically significant differ-
ence between the groups (p>0.05).

As a result of the evaluation of TOS levels
in tissue and serum, it was found that it was
significantly higher in the acute pancreatitis
group compared to all other groups
(p<0.05). It was found that it was lower in
the Acute pancreatitist Rosmarinic acid
group compared to the Acute pancreatitis
group, but it was significantly higher com-
pared to the control and Rosmarinic acid
groups (p<0.05).

In the OSI calculations made in line with
these data.

The OSI level in pancreatic tissue was
found to be the highest in the Acute pancre-
atitis group compared to the other groups

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 1: The meantstandard deviation and p values of the histopathological analyzes (edema, necrosis, hemorrhage and inflammation),
biochemical analyzes (serum Amylase, TNF-a, IL-1B, IL-6), TAS (in serum and tissue), TOS (in serum and tissue), Serum OSI, Pancreatic OSI.

Rosmarinic Acid

Acute Pancreatitis

Parameters Control group (RA) group (AP) group AP + RA group P
U2 (el E TG 0.32 £0.29 0.39£0.33 0.35£0.14 0.55:029  N.S.
protein) —pancreas

TAS- Serum 0.78+0.06 0.84+0.05 0.87+0.26 0.83+0.16  N.S.
grootse i(rr]‘)”_"‘;'a':fgazseq““’/ mg 326.29+£109.9 320.95+103.1 1561.10647.89% 1202.03+344.50%° <0.001
TOS - Serum 565.58+223.95 553.29487.64 1638.01+910.11 2 908.014247.22% 0,003
OSlI-Pancreas 186823.29+196128.44 257782.26+322786.03 507711.84+293901.92*  297670.46+202272.78  N.S.
OSl-serum 66172.92422672.39 70628.248369.91 183723.88+60828.14%%  115854.27+52963.212°  0.005
Serum- TNF-a(pg/mL) 44454213 47.26+3.74 133.71425.75% 46.1942.42° 0,001
Serum- IL 1B(pg/mL) 421342421 442 .45+44.54 793.92+307.89% 452.16£32.70° 0,012
Serum IL-6(pg/mL) 25.93+3.64 26.55+1.75 54.17+30.78% 28.59+3.87° 0,004
Serum Amilase (1U/L) 760.85496.88 674.85+46.84 2042.42+593.2130 1473.71339.312°  <0.001
Ei?gaet"’i‘gﬁ Tissue Edema 0.0+0.0 0.0+0.0 0.0+0.0 1.00£0.57 <0.001
ﬁﬁﬁf;‘;{’s’“em of Pancreatic Tissue 0.0+0.0 0.0+0.0 1.14+0.69 0.14+037  0.001
z"’r‘]’;ﬂges;'c HissuciRemarthagic 0.0+0.0 0.0+0.0 0.42+0.53 0.0:0.0 0.018
Pancreatic Tissue Inflammatory 0.040.0 0.040.0 1284111 0424053 0.01

Changes

Acute Pancreatitis group (AP), Acute Pancreatitis+ Rosmarinic Acid group (AP+RA), Not significant (N.S.).
a: Different from the control group, b: Different from the RA group, c: Different from the AP group, d: Different from the AP+RA group
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(p<0.05), but there was no significant dif-
ference between the other groups (p>0.05).
OSI level in the serum was found to be
higher in the Acute pancreatitis group com-
pared to all other groups (p<0.05). It was
found that it was lower in the acute pancre-
atitis and rosmarinic acid group compared
to the acute pancreatitis group, but higher
than the control and rosmarinic acid groups
(p<0.05). It was found that it was lower in
the acute pancreatitis + rosmarinic acid
group compared to the acute pancreatitis
group, but higher than the control and ros-
marinic acid groups (p<0.05).

TAS and TOS values, meantstandard devi-
ation and p values of pancreatic OSI and se-
rum OSI levels are summarized in Table-1.

e Biochemical Analysis

According to the results of serum amylase,
serum Oxidative Stress Index (OSI), pan-
creatic OSlI, IL-1p, IL-6 and TNF-a levels
that we have checked as a result of the blood
samples we have taken.

Serum amylase levels were found to be sig-
nificantly higher in the acute pancreatitis
group compared to all other groups
(p<0.05). It was found to be lower in the
acute pancreatitis + Rosmarinic acid groups
compared to the acute pancreatitis group
(p<0.05).

TNF-a levels were found to be significantly
higher in the Acute pancreatitis group com-
pared to all other groups (p<0.05), while it
was lower in the Acute pancreatitist+ Ros-
marinic acid group (p<0.05).

While IL-1B levels were found to be simi-
larly low in the control group and Rosma-
rinic acid groups (p<0.05), they were higher
in the acute pancreatitis+ Rosmarinic acid
group compared to these two groups
(p<0.05).

IL-6 levels were found to be lower in the
Acute pancreatitis+ Rosmarinic acid group
compared to the Acute pancreatitis group
(p<0.05).

The meantstandard deviation and p values
of serum Amylase, TNF-a, IL-1p, IL-6 lev-
els are summarized in Table-1.

©Copyright 2021 by Cukurc

Discussion

Acute pancreatitis is an inflammatory dis-
ease that can result in acute inflammation or
necrosis of the pancreatic gland paren-
chyma'®. The prognosis of acute pancreati-
tis generally depends on the presence of ac-
companying complications such as organ
failure and infected pancreatic necrosis.
Although the incidence of this disease is in-
creasing, unfortunately we have no specific
treatment methods to diminish the symp-
toms and course of the disease yet!®. In our
study, we examined the protective effects of
Rosmarinic acid, which is an alternative
treatment for pancreatitis.

Fan et al found in their study that acute pan-
creatitis is characterized by the onset of ne-
crosis and peripancreatic tissue inflamma-
tion. These findings are similar to severe
acute pancreatitis in humans®. Luo et al
showed in their study that rosmarinic acid
pretreatment significantly improved the
pathological change in the pancreas. They
also found that it caused a decrease in serum
amylase and lipase activity!’. Similarly,
Mccue et al showed in their study that Ros-
marinic acid reduces serum amylase
level'®° In our study, we observed that ne-
crotic changes and inflammation had a very
high score in the acute pancreatitis group, in
terms of histopathological evaluation. In ad-
dition, we found that administration of Ros-
marinic acid after acute pancreatitis caused
decreases in serum amylase values.

IL-1p and TNF-o are major proinflamma-
tory mediators and are responsible for all
other systemic complications?. Seyed Ab-
bas Metal showed that it was highest in the
acute pancreatitis group in their studies®X.In
our study, we observed that serum TNF-a
values were lower in the group treated with
Rosmarinic acid after acute pancreatitis. In
other studies, it has been confirmed that
Rosmarinic acid has positive results thanks
to its anti-inflammatory and antioxidant ef-
fects?225, In our study, we observed that ros-
marinic acid decreased serum amylase, se-
rum TNF-a, IL-1B and IL-6 values posi-
tively.
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Ilhan et al showed in their study that there
was a significant increase in TAS levels of
the group receiving rosmarinic acid?®-%’,
However, in this study, we found that there
was no statistically significant difference as
a result of the evaluation of TAS levels in
both tissue and serum. Our study was not
compatible with this study in this context.

Conclusion

As a result of the evaluation of biochemical
parameters and histopathological findings;
It was observed that rosmarinic acid had a
partial healing effect on pancreatic tissue
and blood values in acute pancreatitis, but
still did not cause complete recovery. In line
with this information, we came to the
conclusion that more comprehensive
studies with different doses and durations
are required in order to fully understand the
curative effect of rosmarinic acid in acute
pancreatitis, by which mechanisms it occurs
at the cellular level.
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