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Abstract: Acute pancreatitis is the acute inflammation of pancreas and peripancreatic tissues, and distant organs
are also affected. The aim of this study was to investigate the effect of Urtica dioica extract (UDE) treatment on
cerulein induced acute pancreatitis in rats. Twenty-one Wistar Albino rats were divided into three groups: Control,
Pancreatitis, and UDE treatment group. In the control group no procedures were performed. In the pancreatitis and
treatment groups, pancreatitis was induced with intraperitoneal injection of cerulein, followed by intraperitoneal
injection of 1 ml saline (pancreatitis group) and 1 ml 5.2% UDE (treatment group). Pancreatic tissues were exam-
ined histopathologically. Pro-inflammatory cytokines (tumor necrosis factor-a), amylase and markers of apoptosis
(M30, M65) were also measured in blood samples. Immunohistochemical staining was performed with Caspase-3
antibody. Histopathological findings in the UDE treatment group were less severe than in the pancreatitis group (5.7
vs 11.7, p = 0.010). TNF-a levels were not statistically different between treated and control groups (63.3 vs. 57.2,
p = 0.141). UDE treatment was associated with less apoptosis [determined by M30, caspase-3 index (%)], (1.769
vs. 0.288, p = 0.056; 3% vs. 2.2%, p = 0.224; respectively). UDE treatment of pancreatitis merits further study.
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Introduction

Acute pancreatitis (AP) is the acute inflamma-
tion of pancreas and peripancreatic tissues,
and distant organs are also affected. Despite
all the advances in the treatment, morbidity
and mortality associated with AP are still high.
The main etiologic factors in the pathogenesis
of acute pancreatitis are the activation of tryp-
sinogen, quinine and complement system, and
the effects of free oxygen radicals and cyto-
kines which are secreted by inflammatory cells
[1]. During inflammation, the most important
pro-infammatory cytokine, TNF-a is secreted
by inflammatory cells and TNF-a plays a key
role in the pathogenesis of acute pancreatitis.
Additionally, the increase in TNF-a level stimu-
lates the number of apoptotic cells in the tis-
sue. The number of apoptotic cells in mild
edematous pancreatitis is higher than that in
necrotizing pancreatitis which prevents necrot-
ic progression [2-5]. The pathophysiological

events in acute pancreatitis are not completely
understood and to date many drugs and herbal
remedies have been used to treat acute pan-
creatitis clinically or in experimental models.
Unfortunately, very few of them have been
found effective for the treatment of acute pan-
creatitis and also for the prevention of post-
ERCP pancreatitis in the literature.

Urtica dioica is a member of Urticaceae (nettle)
family which grows in temperate regions. When
fresh urtica dioica contacts with skin, irritant
effects are observed depending on serotonin,
acetylcholine and histamine release. The com-
position of the nettle plant includes plant
enzymes, phenylpropans, coumarins, formic
acid, high amounts of chlorophyl, flavonoids,
plant sterols, plant lighans, terpenoids, potas-
sium salts, vitamin C, polysaccharides and lec-
tin. Urtica dioica was reported to have anti-
inflammatory, antioxidant and immunoregu-
latory functions [6, 7]. In our study, we aimed to
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Table 1. Mean values of pathologic scores in groups and comparison of M30 and M65.

groups

This experimental

Mean + standard deviation

P values” study was appro-

SHAM  Pancreatitis

ved by the ethical

SHAM Pancreatitis .
committee of our

Pancreatitis UDE

Edema 0  20+05 11%03 <0001  0.007 hospital.

Fat inflammation 01+£03 2704 12+04 <0.001 <0.001 Animals and
Pancreatic inflammation 0 21+09 11+03 <0.001 0.019 grouping

Fat necrosis 0 40+22 1.7+x16 <0.001 0.048

Pancreatic necrosis 0 08+14 04+11 0.147 0.552 First group was de-
Total score 01%03 11.7+44 5726 <0.001 _ 0.010 fined as the Sham

“Independent samples t-test with 95% confidence interval.

investigate the effects of urtica dioica extract
on inflammation and apoptosis in experimental
cerulein induced acute pancreatitis model in
rats for the first time. We also investigated M30
levels and Caspase-3 index to determine apop-
tosis in this acute pancreatitis model.

Material and methods

This study was performed at Diskapi Yildirim
Beyazit Educational and Research Hospital's
animal laboratory by using Wistar Albino rats
with at least 3 months of age and whose weight
ranged between 200-250 grams. Randomly
chosen 5 rats in each cage were kept at room
temperature with water and food ad libitum,
one week before the study.

The night before the start of the experimental
procedure, the rats were allowed water ad libi-
tum but no food for 12 hours. The study includ-
ed 21 rats which were randomly divided into 3
groups, containing 7 rats in each group. After
anesthesia, pancreatitis was induced with
cerulein (Sigma, St. Louis, MO, USA; 50 mcg/kg
dose given 4 times at one hour intervals)
applied intraperitoneally according to the meth-
od described by Mazzon et al [15]. At the end of
the experiment in the 12" hour after the last
cerulein application, the rats were sacrificed
under anesthesia. Their abdomens were
opened with a midline incision approximately 4
cm in length and pancreases were removed.
10% formalin was used to transfer the pancre-
atic tissue to the pathology laboratory for histo-
pathological examination and immunohisto-
chemical studies which measured the apoptotic
index. Blood samples were obtained via truncal
main vascular access before the animals were
sacrificed. The sera were stored at -80°C for
biochemical analysis including TNF-&, amylase,
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Group (n = 7), sec-
ond was the Pan-
creatitis Group (n =
7) in which 1 cc saline was injected intraperito-
neally after 6 hours of the last dose of cerulein
injection. The third group was the UDE
Treatment Group (n = 7) in which 1 cc UDE was
injected intraperitoneally at 6 hours after the
last dose of cerulein.

Histopathological and immunohistochemical
evaluation

Pancreatic tissue samples were embedded in
paraffin after fixation within 10% formaldehyde
solution and then 4-micrometer-thick sections
were prepared and stained with hematoxylin
and eosin (H&E). The examination of tissues
was performed by a single pathologist blinded
to the groups. Pancreatitis was graded accord-
ing to the modified criteria of Sporman’s [8].
Caspase-3 antibody (1:100; Thermo scientific,
USA) was used for the immunohistochemical
analysis. Cells were counted via nuclear stain-
ing with Caspase-3 through selecting 10 ran-
dom areas at 400 X magnification under light
microscopy.

Evaluation of biochemical parameters

ELISA kits (eBioscience, AUSTRIA) were used to
measure TNF-a levels, and amylase, M30 and
M65 levels were measured with (Cusabio bio-
tech Co, LTD) ELISA kits. Normal ranges for
TNF-a, amylase, M30 and M65 were 39.1-2500
pg/ml, 0-200 mIU/ml, 0.156-10 mlU/ml and
0.9-60 ng/ml; respectively.

Statistical analysis

SPSS 17.0 for Windows was used to analyze the
data. The continuous variables were presented
as mean, median and standard deviations; his-
tograms and the “One-Sample Kolmogorov-
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Figure 1. A: Pathologic scores in groups. B: Serum and tissue markers in groups.

Table 2. Mean values of parameters in groups and comparisons of groups

Mean + standard deviation

P values”

Pancreatitis

SHAM Pancreatitis UDE SHAM Pancreatitis UDE
Amylase (mIU/ml) 21.475 +4.385 35.184 +8.026 27.825+5.824 0.002 0.073
TNF-ax (pg/ml) 55.655 + 3.166 57.233 +2.060 63.362 + 10.094 0.291 0.141
M30 (mIU/ml) 0.160 £ 0.002 1.769 + 1.839 0.288 + 0.227 0.039 0.056
M65 (ng/ml) 1.551+0.965 11.674 +2.065 10.068 + 1.487 <0.001 0.121
Caspase-3 index (%) 1.0+0.2 3.0+14 2.2+0.6 0.004 0.224

“Independent samples t-test with 95% confidence interval.

Smirnov Test” were used to evaluate whether
the continuous variables were distributed nor-
mally. The significance of the difference
between the independent variables that were
normally distributed was evaluated with the
“Independent samples t-test”. The correlation
between continuous variables was evaluated
by “Spearman’s Correlation Test” and also
Spearman’s Rho value is indicated as “r". R val-
ues between 0-0.3 were accepted as low, 0.3
to 0.7 as moderate and 0.7 to 1 as high correla-
tion. Statistical significance was defined as a p
value of less than 0.05.

Results

Histopathological scores of the groups and p
values are shown in Table 1. We were unable to
form a necrotizing pancreatitis model com-
pletely in the present study. Although parenchy-
mal necrosis was not statistically significantly
different between the sham group and the pan-
creatitis group (p = 0.147), the other histologi-
cal scores were statistically significantly higher
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in the pancreatitis group compared with the
sham group (p = <0.001). Except for pancreatic
necrosis, all of the histopathological scores
were better in the treatment group compared
to the pancreatitis group and the difference
was statistically significant (Figure 1A). Paran-
chymal necrosis was also less in the treatment
group compared to the pancreatitis group, but
the difference was not statistically significant (p
= 0.552).

Results of the biochemical tests of the groups
are shown in Table 2 and Figure 1B. Amylase
levels in the pancreatitis group were significant-
ly higher than in the sham group (p = 0.002).
Amylase levels in the treatment group were
lower compared to the pancreatitis group, but
the difference was not statistically significant (p
= 0.073). No statistically significant difference
in TNF-a levels were observed between the
sham group and the pancreatitis group (p =
0.291), nor between the treatment group and
the sham group (p = 0.141).
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Table 3. Spearman correlation of plasma markers

correlations of plasma markers,

Caspase-3

amylase has moderate correla-
index tions with M30, M65 and

Amylase TNF-a  M30 M65
Amylase r 0.254 0.586™ 0.619™
p 0.266 0.005 0.003
TNF-a r 0.254 -0.139 0.385
p 0.266 0.548 0.085
M30 r 0.586" -0.139 0.439"
p 0.005 0.548 0.047
M65 r 0.619™ 0.385 0.439"
p 0.003 0.085 0.047
Caspase-3index r 0.721" 0.166 0.596™ 0.736""

p 0.000 0.473

0.004 0.000

0.721** Caspase-3 index (r = 0.586, 0.619,
0.000 0.721; respectively). TNF-a has no
0.166 correlations with M30, M65 or
Caspase-3 index. M30 has high

0.473 . . .
. correlation with Caspase-3 index (p
0.596 = 0.004, r = 0.596) and also has
0.004 moderate correlations with M65 (p
0.736™ = 0.047, r = 0.439). M65 has mod-
0.000 erate correlations with Caspase-3

index and M30 levels (r = 0.736,
0.439; respectively). Histopatho-

“Correlation is significant at the 0.01 level (two tailed). ““Correlation is signifi-

cant at the 0.05 level (two tailed).

Figure 2. Microscopic image of the severe pancreatitis characterized
by pancreatic necrosis, an intense inflammatory cell infiltration and
edema (H&E, X40).

Apoptosis markers were also compared. M30,
M65 levels and apoptotic index (Caspase-3
index) were significantly higher in the pancreati-
tis group compared with the sham group (p =
0.039, p<0.001, p = 0.004; respectively). M30,
MG65 levels and apoptotic index were lower in
the treatment group compared to the pancre-
atitis group, but no statistically significant dif-
ference was found between the treatment
group and pancreatitis group (p values; 0.056,
0.121, 0.224; respectively), (Table 2).

Correlation analyses of parameters among the
groups are shown in Table 3. When we look at
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logical images with or without UDE
treatment are shown in Figures 2
and 3.

Discussion

The results of the present study
demonstrate significantly less se-
vere histopathological findings in
cerulein induced experimental
acute pancreatitis model with UDE
treatment. Apoptosis was less with
treatment, as shown by lower lev-
els of M30, M65 and also by
Caspase-3 index.

The pathophysiology of acute pan-
creatitis has not been clearly eluci-
dated and many factors have been
implicated. Recently, nuclear fac-
tor kappa-B (NF-kB) has been sug-
gested to have a role in the patho-
genesis of AP. NF-kB is a nuclear
transcription factor which plays a
role in the regulation and transcrip-
tion of several genes associated
with immunity, inflammation and
apoptosis. When high levels of
TNF-a induces NF-kB, apoptotic caspases
reduces, which inhibits apoptosis [9-13]. TNF-«
is the main inflammatory cytokine in acute pan-
creatitis and high levels of it inhibit apoptosis
with the explained mechanism resulting in
severe pancreatitis. Although TNF-a levels in
our study were slightly higher in the AP models
compared with controls, which is in accordance
with the literature, we did not find a correlation
with histopathological scores and TNF-« levels.
We also did not find the regression in TNF-a
levels with the histopathological improvement.
This finding suggests that pathways other than
that of TNF-a0 may be involved.

Int J Clin Exp Med 2014;7(5):1313-1318



The treatment of acute pancreatitis with urtica dioica

Figure 3. Microscopic image of the mild pancreatitis after treatment
with urtica dioica extract (H&E, X40).

Table 4. Spearman correlation of plasma markers and histo-

pathological scores

pancreatitis were higher than in
mild pancreatitis [5] suggesting
that TNF-a is closely related with
the severity of acute pancreatitis.
In addition, Zhang et al [4] reported
that low concentrations of TNF-a
induce apoptosis and decrease
inflammation, and high concentra-
tions of it cause acinar cell necro-
sis. In contrast to previous studies,
in this experimental AP model, our
results indicate that increased
apoptosis is associated with an
increased histopathological score.
Additionally, we identified that the
increase in apoptosis markers
such as M30, Caspase-3 index are
correlated with the severity of AP.
Moreover, serum M30 levels in the
present study were positively cor-
related with caspase-3 staining
which indicates the increased
apoptosis demonstrated in immu-

nohistochemical examinations.

Amylase TNF-a  M30 M65 (;aisr:);:xe Amylase levels were also correlat-

- - - - ed with the severity of AP (Table 4).

Edema r 0.709"" 0.314 0.587"" 0.883"" 0.715 We suggest that the reduction of

p 0.000 0.165 0.005 0.000 0.000 apoptosis may be targeted in the

Fatinflammation ~ r 0.563" 0.023 0.584™ 0.812"" 0.632" course of AP and also serum levels

p 0.008 0.920 0.005 0.000 0.002 of M30 may be used to determine

Pancreatic inflam- r 0.668™ 0.318 0.420 0.777" 0.602™ apoptosis in acute pancreatitis in
mation p 0.001 0.160 0.058 0.000 0.004 the follow-up, in daily practice.

Fat necrosis r 0.309 0.197 0.480" 0.673™ 0.503" In some countries, urtica dioica

p 0173 0.392 0.028 0.001 0.020 extract is used in the adjuvant

Pancreatic necrosis r 0.053 0.079 0.191 0.327 0.274 treatment of rheumatic diseases

p 0820 0.734 0.408 0.148 0.229 such as rheumatoid arthritis. Some

Total score r 0.491" 0.210 0.525" 0.790™ 0.615" studies showed that urtica dioica

p 0.024 0.361 0.015 0.000 0.003 extract reduced the levels of proin-

“Correlation is significant at the 0.01 level (two tailed). ““Correlation is signifi-

cant at the 0.05 level (two tailed).

Apoptosis is one of the most important patho-
physiological mechanisms in determining the
severity of AP. The most important group of
membrane receptors in apoptosis are the
tumor necrosis factor receptor (TNFR) family.
After interaction with TNF-«, acinar cell apopto-
sis occurs, this is considered to be a protective
mechanism against progression to necrotizing
pancreatitis [2, 14]. Furthermore, in acute pan-
creatitis models in TNF-a receptor-deficient ani-
mals, apoptosis was not observed [3]. Also, it
was reported that serum TNF-a levels in severe
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flammatory cytokines such as
TNF-a and IL-1 beta [6]. Another
study showed the anti-inflammato-
ry effects of urtica dioica extract
through a reduction in TNF-a levels [7]. Before
the present study, no data have been available
regarding the use of urtica dioica extract in
acute pancreatitis. Our study also suggests
that UDE administration may provide improve-
ment in acute pancreatitis.

In conclusion, our study showed that apoptosis
is reduced and histopathological improvement
is achieved with UDE treatment, in a cerulein
induced acute pancreatitis model. Further
experimental and clinical studies are needed

Int J Clin Exp Med 2014;7(5):1313-1318
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for evaluating the effects of urtica dioica in
acute pancreatitis.
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