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Abstract: Introduction: Acute necrotizing pancreatitis with a high mortality rate and the search for treatment continues. We investigated the
protective effect of Nigella Sativa (NS), with antioxidant and anti-inflammatory effects, in experimental acute necrotizing pancreatitis.

Materials and Methods: Thirty six male Wistar albino rats (weights 180-220 g) were randomised into four groups. Group 1 (Control): Rats
were given standard mouse chow. No pro-drug or pancreatic intervention was performed. Group 2 (NS): In addition to their standard diet, rats
were given 0.1 ml/100gr of NS orally for 3 days prior to the experiment. Group 3: Necrotizing pancreatitis was induced by retrograde
administration of 3% Na-Taurocholate through the distal common bile duct of the rats on on experiment day. Group 4 (NS+ANP): Necrotizing
pancreatitis was also formed in rats receiving 0.1ml/100 mg of NS for 3 days. Rats were given high-dose anesthesia 8 hours after the onset of
pancreatitis. Immunohistochemical (TNF-a, MDA, MPO, Caspase), histological pancreatitis scoring and biochemical (LDH, Lipase, amylase)
analyzes were performed from the blood and pancreatic tissue samples obtained.

Results: There was no difference in histopathological, immunohistochemical and biochemical values between Group 1 and Group 2 (p>0.05).
There were significiant differences between Group 4 and Group 3 in terms of histopathological, immunohistochemical and biochemical
parameters (p<0.001). The pancreatitis findings of the Group 4 were found to be significantly milder than Group 3, which did not receive NS.

Conclusion: NS pretreatment alleviates NaTaurocholate-induced experimental pancreatitis. NS firstly studied in experimental models of
pancreatitis.
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INTRODUCTION There is no data about NS’s effects on ANP. Therefore, we

. ] ] ) aimed to study the effects of NS as a pretreatment agent in
Acute pancreatitis (AP) is defined as an inflammation of experimental ANP model.

various degrees which developed suddenly in pancreas.
Biliary causes are the most common causes of AP in clinical =~ MATERIALS AND METHODS
practice [1]. It is thought that pancreatic auto digestion is
initiated with the activation of enzymes in acinar cells as a
result of obstruction of the common biliary duct with bile
sludge or stone [2]. Despite most of the AP cases are mild,
acute necrotizing pancreatitis (ANP) remains as an important
condition with a mortality rate around 15-20% [3,4]. Parallel
to the increase in obesity and the incidence of gallstones, an
increase in the incidence of the disease is observed, while the
mortality rate does not decrease at the same rate [5].

The study was performed in Experimental Animal Center of
Pamukkale University after approval of the study protocol by
local ethics committee. International regulations on animal
experiments have been followed during the study experi-
ments. Thirty-six male Wistar albino rats (Weights 180-220
g) were randomised into four groups. Rats have been kept on
single cages, moist and temperature was automatically
arranged, during study in day and night cycles of 12 hours.
They have been starved for 12 hours on the experiment day.

Antagonizing the mediators, which pass through the blood-
stream and responsible from the complications, could be a
therapeutic option or ameliorating the complications of AP.  Rats in the group were given standard rat chow. No pro-drug
Nigella Sativa oil (NS); is an herbal extract that has anti-oXi-  or pancreatic intervention was performed.

dant, anti-inflammatory, and anti-TNF effects [6-10].

Group 1: Control Group

Group 2: Nigella Sativa (NS) Group
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given 0.1 ml/100gr NS orally for 3 days prior the experiment.

Group 3: Pancreatitis Group

Necrotizing pancreatitis (ANP) was induced by retrograde
administration of 3% Na-Taurocholate through the distal
common bile duct of the rats on on experiment day.

Group 4: Treatment Group (NS+ANP)

After 3 days of 1ml/kg NS administration, necrotizing pancre-
atitis was induced same way. Laparotomy have been
performed under 80 mg/kg ketamin (Ketalar®, Eczacibasi,
Istanbul) and 10mg/kg xylazine (Rhompun®, Bayer, istanbul)
anesthesia in sterile conditions.

ACUTE NECROTIZING PANCREATITIS PROTOCOL

After the seromuscular layer was opened 2 to 3 mm away
from the duodenum-ductus choledochus junction, common
bile duct cannulation was provided by entering with a 27
gauge dental needle. The distal biliopancreatic duct and hilar
common bile duct were clamped to prevent the escape of
taurocholate into the duodenum and liver. Sterile 3% NaTau-
rocholate was slowly infused (with 25 mm water pressure) at
0.1 ml per 100 g of body weight. The needle and clamps were
removed after completion of the taurocholate infusion and the
abdominal wall was closed in 2 layers [11,12]. Rats were
sacrificed 8 hours after pancreatitis was induced.

Pancreatic tissue was isolated. Histopathological scoring and
Immunohistochemical Malondialdehyde (MDA), Caspase,
Myeloperoxidase (MPO), and Tumor necrosis Factor-alpha
(TNF-a) staining were performed. Lactate dehydrogenase
(LDH) lipase and Amylase were studied in serum obtained
from intracardiac blood samples.

HISTOPATHOLOGIC EVALUATION

All rats were killed after blood samples were taken from the
intracardiac route under anesthesia. Pancreatic tissue was
separated and placed in formalin containers. Histopathologi-
cal changes and pancreatic injury scoring were evaluated by a
veterinary pathologist unaware of the experiment. Histopatho-
logical changes in pancreatic tissue were subdivided and
standardized. The severity of pancreatitis was evaluated
according to the scoring system modified in our previous
study in the light of the literature. Leukocyte infiltration,
edema, hemorrhage, parenchyma and adipose tissue necrosis
in pancreatic tissue were graded. Each parameter was scored
from 0 to 3 [13, 14].

IMMUNOHISTOCHEMICAL STAINING STUDIES

were immunostained with
1/100 subtilization] MPO

tissue

Isolated pancreatic
Caspase-3 antibody [Abcam,
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[Abcam, 1/100 subtilization], MDA [Abcam, 1/100 subtiliza-
tion] and TNF-a [Abcam, 1/100 subtilization]. The streptoavi-
din-biotin peroxidase technique was applied to evaluate the
apoptotic activity of TNF-a, MPO, MDA, and cells. The
Novostain Universal Detection Kit (ready to use) [Abbiotec,
San Diego, CA,] was used as the secondary antibody. Immu-
noreactivity was assessed by examining 10 randomly selected
microscopic fields (X40) near the necrotic areas for each slide
or the pancreatic duct for controls. The proportion of Positive
cells was determined by counting 100 cells.

BIOCHEMICAL ANALYSIS

The serums of the blood were isolated by centrifugation at
25°C for 10 minutes at 300 rpm. Lipase, amylase and LDH
levels were studied from samples stored at -20°C using the
IDEXX (Westbrooke, Maine) VetTest commercial assay.

STATISTICAL EVALUATION

Statistical analysis was performed with the SPSS 21.0
program package (SPSS Inc, Chicago, I1I). Shapiro Wilk test
used in normality analysis. One-way analysis of variance
(ANOVA) was used for comparisons between groups.
Duncan's test was performed for significance evaluation.
Results were expressed as mean £ SD. P<0.05 values were
considered statistically significant.

RESULTS

There were no histopathological abnormalities in groups 1
and 2 (Fig. 1). All results of the groups are shown in Table 1.
Necrotic pancreatitis findings consistent with were detected in
the pancreatic tissues of the rats in Group 3 and Group 4. In
the pancreatic tissue of the rats in Group 3 and Group 4,
leukocyte infiltration, edema, bleeding, acinar and fat necro-
sis, which represent severe necrotic pancreatitis, were detect-
ed (Table 1, Fig. 2). Histopathological pancreatitis scores
were found to be significantly lower in rats receiving NS
pretreatment (Group 4) compared to rats receiving standard
nutrition (Group 3) (Fig. 3).

TNF-0, MDA, Caspase-3, MPO, lipase, Amylase and LDH
levels were similar among rats not having pancreatitis
nutrished by NS or not (Groups 1 and 2) (Table 1), but they
were significantly increased in experimental pancreatitis rats
(Groups 3 and 4), (Fig. 4). However, these paramaters were
significantly lower in rats with experimental pancretitis
pretreated with NS (Group 4) than rats with pancreatitis not
ingusting NS (Group 3) (Table 1).
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Fig. (1). Normal Histology of Pancreas from a Rat in

Control Group, HE, X200.

Fig. (3). Slight Necrosis (arrow heads) and H

2 1 s

emorrhage in a

Rat from NS+ANP Group, Ameliorative Effect of NS can be

seen, HE, X200.
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Fig. (2). Acute Necrotic Pancreatitis, Severe Necrosis

(arrow heads) and Numerous Neutrophil Leukocytes (arrows)

in the Pancreas in a Rat from SAP Group, HE, X400.

Fig. (4). Marked Caspase-3 Immunoreaction in Acinar Cells
(arrows) of Pancreas in a Rat from ANP Group,

Streptoavidine-Biotin Peroxidase Technique with
Hematoxylin Counterstain, X200.

Table 1. Biochemical, Immunohistochemical and Histopathologic results of the groups.

Groups

Group 1
Control (n=9)

Group 2
NS (n=9)

Group 3
ANP (n=9)

Group 4
NS+ANP (n=9)

P value

Amylase(U/L)

1044.75+52.45*

1006.00+48.79¢

2807.28+147.17°

1896.66+266.10¢

<0.001™"

Lipase(U/L)

41.00£8.05°

41.77£7.77*

342.424+47.69°

277.55+74.40°

<0.001™"

LDH(U/L)

746.334£38.27°

776.33+68.11°

3915.28+183.37°

1863.33+174+71¢

<0.001™

TNF-o

0.37+0.74°

0.44+0.52°

2.42+0.78°

1.00+0.70°

<0.05

MDA

0.37+0.26°

0.11+0.11*

2.00+0.30°

1.22+40.32¢

<0.001"*

Caspase-3

0.62+0.32°

0.55+0.29*

2.00+0.30°

1.11+0.26*

<0.01™

MPO

0.37+0.18°

0.33+0.16°

1.42+0.20°

1.1140.20°

<0.001™"

Edema

0.00+0.00?

0.00+0.00?

1.85+0.40°

1.00+0.23¢

<0.001™*

Hemorrhage

0.00+0.00*

0.00+0.00*

1.71+0.18°

0.88+0.26¢

<0.001™

Leukocyte Infiltration

0.00+0.00?

0.00+0.00?

1.57+0.36°

0.77+0.22¢

<0.001™"

Fat Necrosis

0.00+0.00?

0.00+0.00?

1.28+0.42°

0.88+0.26°

<0.01™

Paranchymal Necrosis

0.00+0.00*

0.00+0.00*

1.71+0.35°

0.66+0.23¢

<0.001™

NS: Nigella Sativa Oil, ANP: Acute Necrotizing Pancreatitis.*>: Mean values marked with different superscripts in the same line are significantly different from

each other (P<0.05, P<0.01 and P<0.001). "Moderate significant. “*Significant. “*"Highly significant.




Protective Effect of Nigella Sativa on Taurocholate...

DISCUSSION

The main finding of present study was pretreatment NS could
ameliorate Acute Necrotizing Pancreatitis (ANP). This
conclusion was confirmed by histopathological, immuno-his-
tochemical and biochemical findings.

Obstruction of common duct by biliary stone or sludge which
cause pancreatic stasis and biliary reflux to the pancreatic
canal is the most popular theory in biliary pancreatitis [15].
The experimental AP in rats which induced by Na Taurocho-
late via choledoc retrograde way, is the most likely severe AP
that seen in clinical practice [16]. Treatment of AP depends
only fluid resuscitation and supportive care in daily practice.
Therefore area of research about treatment of AP is still unsat-
isfactory.

Nigella Sativa is a plant extract whose antioxidant, anti-in-
flammatory and antimicrobial effects have been shown to
have therapeutic properties in different diseases [17-19].
Neutrophil chemotaxis into pancreatic tissues is triggered by
activation of the inflammatory cascade [20]. Neutrophil extra-
cellular traps (NET) has been shown to have important role in
tissue damage and trypsinogen activation [21,22]. Authors
suggested that pancreatic damage could be ameliorated by
reduction of the NET formation [23]. In present study, inten-
sive neutrophil infiltration and increased MPO activity were
noted in severe AP group. NS pretreatment yielded reduction
in MPO activity and ameliorated tissue damage via neutrophil
stabilization. Acinar destruction was prominent in SAP group
in histopathological examination while the damage was
limited in NS group.

Nigella Sativa has some effects on lymphocytes and the
phagocytic activity of leukocytes [24,25]. A similar study
showed regulatory effects of Slymarin pretreatment in AP by
stabilization of the neutrophils [26]. Similarly, neutrophil
recruitment was decreased and acinar cell damage was
minimized with NS pretreatment in our study. Thus, it
reduced the pancreatic destruction induced by taurocholate.

Nuclear Factor-Kappa Beta (NF-kB) stimulation, triggered
by the inflammatory cascade leads to an increase in TNF-a
levels. This contributes to the development of local and
systemic complications of pancreatic inflammation [27].
Neutrophils are activated, free oxygen radicals are released,
and lipid peroxidation, cell edema and death occur with the
effect of TNF alpha [28]. Therefore, it is not surprising that
TNF-a blockade reduces inflammation and limits pancreatic
damage. Many studies have shown that pancreatic damage is
alleviated by TNF blockade [14, 29]. While TNF-a levels
were significantly higher in the SAP group, pancreatic TNF
levels were significantly decreased with NS pretreatment in
present study. NS pretreatment limited the pancreatic inflam-
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mation by decreasing the tissue TNF-a level.

Damage to the pancreatic parenchyma for various reasons,
especially bile acid reflux, leads to acinar cell death via apop-
tosis or necrosis. Free oxygen radicals (ROS) and endoplas-
mic reticulum (ER) stress are responsible for acinar cell apop-
tosis. Factors that cause ER stress cause irreversible damage
to acinar cells; It causes disruption of Ca++ signaling, elevat-
ed ROS levels, and cytochrome c release, resulting in a local
inflammatory response. However, lower levels of ROS
prevent necrosis and reduce the severity of AP [30-32]. We
showed that tissue oxidative stress decreased, MDA levels
decreased and cell apoptosis was limited with a decrease in
caspase 3 levels in the group that received NS pretreatment in
present report.

It has been shown in other studies that NS reduces oxidative
stress, has a scavenger effect against free oxygen radicals, and
reduces lipid peroxidation [19,33]. In our study, it was
shown that while oxidative stress and apoptosis indicators
increased in the ANP group, MDA and Caspase levels
decreased with NS pretreatment. A reduction was observed in
amylase, lipase and LDH levels with the minimization of
acinar cell damage.

Thimoquinone is held responsible for the basic biological
activity of NS. However, Also, vitamins (1-4%), proteins
(25%), carbohydrates (33%), alkaloids (0.01%), fixed oil
(22-38%), minerals (3.7-7%), essential oil (0.40-1.5%), and
saponins (0.013%) are included in its composition. Different
components in its content are responsible for the different
effects of NS [34]. It can be revealed which compound is for
which target with further studies. In a study, it was reported
that there was no efficacy difference between NS and NS Oil
in terms of anti-inflammatory and antioxidant effects in the
inflammation picture driven by LPS [35].

It is a limitation in our study that we did not show which
component of the NS had protective effect of NS, and only
TNF-a levels were studied, and the levels of other cytokines
were not investigated. Nevertheless, it is the first study to
investigate the effect of NS in the ANP model.

CONCLUSION

In conclusion, NS pretreatment ameliorated pancreatic tissue
damage in taurocholate-induced AP in rats. This protective
effect was demonstrated histologically, immunohistochemi-
cally, and biochemically. We can say that the protective effect
of NS is exerted by inhibiting the TNF-a through neutrophils
and by blocking the NF-KB pathway, and it has an antioxidant
effect by reducing lipid peroxidation in the inflammatory
process. More detailed experimental and clinical studies are
required to understand how NS acts in acute pancreatitis.
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