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Acute pancreatitis is accompanied by pancreatic tissue injury, systemic inflammatory
responses, metabolic disturbances, and secondary hepatic dysfunction. This study evaluated
the protective effects of selected polyphenol preparations in an L-arginine-induced rat model of
acute pancreatitis using biochemical and histopathological approaches. Acute pancreatitis was
induced in white laboratory rats by intraperitoneal administration of L-arginine hydrochloride at
2000 mg/kg twice with a 1-hour interval. After model induction, animals were treated orally for
21 days with Punitan, Providin, and Kurchavka at doses of 50 and 100 mg/kg, while resveratrol
30 mg/kg was used as a reference compound. Serum total protein, glucose, ALT, AST, 4-amylase,
alkaline phosphatase, total cholesterol, total bilirubin, and lipase were determined. Pancreatic
tissues were examined after hematoxylin-eosin staining. Untreated pancreatitis animals showed
increased ALT, AST, d-amylase, total bilirubin, and lipase levels, indicating pancreatic injury
and hepatic dysfunction. Punitan most effectively normalized total protein, 4-amylase, and
bilirubin levels, suggesting a pronounced pancreatoprotective effect. Providin markedly reduced
ALT and AST activities, indicating stronger hepatoprotective potential. Kurchavka improved
cholesterol levels, but its effect on pancreatic enzymes was limited. Histological examination
revealed edema, inflammatory infiltration, acinar disorganization, dystrophic changes, atrophy,
and lipomatous alterations in pancreatitis groups. Lower doses, especially Providin 50 mg/kg,
showed milder and mostly reversible morphological changes. These findings indicate that the
studied polyphenol preparations exert preparation-specific and dose-dependent protective
effects against L-arginine-induced acute pancreatitis.

Keywords: Acute Pancreatitis; Biochemical Parameters; Histopathology; L-Arginine;
Oxidative Stress; Pancreas; Polyphenols.

Acute pancreatitis is an inflammatory interstitial edema, inflammatory infiltration, and
disease of the pancreas characterized by premature ~ varying degrees of tissue necrosis.'? Although
activation of digestive enzymes, acinar cell injury,  the pathological process begins locally in the
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pancreatic parenchyma, acute pancreatitis
may rapidly progress into a systemic disorder
through the release of inflammatory mediators,
oxidative stress products, and endogenous toxic
metabolites.** As a result, not only the pancreas
but also other parenchymal organs, particularly
the liver, may undergo secondary functional and
structural disturbances.’

Among experimental models, L-arginine-
induced acute pancreatitis is widely used
because high doses of L-arginine selectively
damage pancreatic acinar cells and reproduce
key morphological and biochemical features
of acute pancreatic injury.’ This model is
associated with increased serum pancreatic
enzymes, including a4-amylase and lipase, as well
as changes in hepatic markers such as alanine
aminotransferase, aspartate aminotransferase,
bilirubin, and protein metabolism parameters.®®
Therefore, simultaneous evaluation of biochemical
markers and histopathological changes provides
a more comprehensive assessment of pancreatic
injury and the therapeutic potential of investigated
compounds.'?

Polyphenolic compounds have attracted
considerable attention due to their antioxidant,
anti-inflammatory, membrane-stabilizing, and
cytoprotective properties.'"'* These biological
activities may be especially important in acute
pancreatitis, where oxidative stress, inflammatory
infiltration, microcirculatory disturbances, and
acinar cell degeneration play a central role in
tissue damage.'*'* In this regard, plant-derived
polyphenol preparations may reduce pancreatic
enzyme leakage, improve liver-related biochemical
parameters, and limit destructive changes in
pancreatic tissue.'?

The present study was designed to
evaluate the effects of the polyphenol preparations
Punitan, Providin, and Kurchavka in an L-arginine-
induced rat model of acute pancreatitis. Their
activity was compared with resveratrol as a
reference compound. The study combined serum
biochemical analysis with histological and
morphometric examination of pancreatic tissue
in order to determine the preparation-specific
and dose-dependent protective effects of these
compounds.
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MATERIALS AND METHODS

Animals and experimental conditions

Experimental studies were carried out on
healthy white laboratory rats weighing 180+ 20 g.
Before the experiment, the animals were kept under
quarantine for 10-14 days and maintained under
standard vivarium conditions with free access
to food and water. The room temperature was
maintained at 22-24 °C, relative humidity at 50—
60%, and a 12/12 h light—dark cycle was provided.
Before pancreatitis induction, the animals were
fasted for 12 h, while access to drinking water
remained unrestricted.
Induction of experimental acute pancreatitis

Experimental acute pancreatitis was
induced using L-arginine hydrochloride. L-arginine
hydrochloride was dissolved in sterile 0.9% sodium
chloride solution to obtain a 20% solution, and the
pH was adjusted to 7.0-7.4 using 1 N NaOH. The
freshly prepared sterile solution was administered
intraperitoneally at a dose of 2000 mg/kg twice,
with a 1 h interval between injections.'>'® Thus, the
total administered dose was 4000 mg/kg. Animals
in the healthy control group received an equivalent
volume of physiological saline. After L-arginine
administration, the animals were monitored for
clinical signs such as general weakness, reduced
motor activity, piloerection, and decreased food
intake.
Confirmation of the pancreatitis model and
experimental design

Forty-eight hours after L-arginine
administration, the development of acute
pancreatitis was confirmed by determining serum
glucose and 4-amylase levels using diagnostic
kits from CYPRESS DIAGNOSTICS (Belgium)
and HUMAN (Germany). After confirmation
of the model, the animals were divided into the
following groups: healthy control, untreated
pancreatitis control, Punitan 50 mg/kg, Punitan
100 mg/kg, Providin 50 mg/kg, Providin 100 mg/
kg, Kurchavka 50 mg/kg, Kurchavka 100 mg/kg,
and resveratrol 30 mg/kg. The tested polyphenol
preparations and the reference compound were
administered orally by gastric gavage for 21
days.!18
Biochemical analysis

At the end of the treatment period, the
animals were decapitated, and blood samples
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were collected for biochemical analysis. Serum
biochemical parameters included total protein,
glucose, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), 4-amylase, alkaline
phosphatase (ALP), total cholesterol, total
bilirubin, and lipase. These parameters were used
to evaluate pancreatic injury, hepatic dysfunction,
and metabolic disturbances associated with
experimental acute pancreatitis.'
Histological tissue processing

For histological examination, pancreatic
tissue samples were collected and cut into
approximately 1.0 x 1.0 cm fragments. The samples
were placed into labelled histological cassettes and
fixed in 10% formalin for 24 h at 18-20 °C. After
fixation, the tissues were washed in running water
for 2 h and dehydrated through ascending ethanol
concentrations: 40%, 50%, 60%, 70%, 80%, 95%,
and two changes of 100% ethanol, each for 2 h.
The samples were then cleared in two changes
of chloroform for 30 min each, transferred into a
chloroform—paraffin mixture at 37 °C for 30 min,
and embedded in paraffin at 56 °C.%°
Preparation and staining of histological sections

Paraffin blocks were sectioned using a
microtome. Sections of approximately 6—8 pm
thickness were obtained and mounted on previously
prepared degreased glass slides coated with an
albumin—glycerol mixture. The sections were dried
in a thermostat at 37 °C for 612 h. Histological
staining was performed using the conventional
hematoxylin and eosin method. The sections were
deparaffinized in xylene, passed through alcohol
solutions, washed in distilled water, stained
with hematoxylin, counterstained with eosin,
dehydrated, cleared in xylene, and mounted with
coverslips.?!
Morphometric and microscopic examination

Morphometric analysis was performed
on hematoxylin—eosin-stained paraffin sections
according to the stereomorphometric approach
of Avtandilov. Digital microphotographs of
pancreatic tissue were obtained using an AxioScope
microscope equipped with a ZEISS Axiocam 105
color camera. Images were captured at x10 and
x40 magnifications, with 4-5 representative fields
selected from each sample.”> The microscopic
evaluation focused on acinar structure, interstitial
edema, inflammatory infiltration, vascular
hyperemia, dystrophic and degenerative changes,
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adipocyte accumulation, fibrosis, and the condition
of the islets of Langerhans.
Statistical analysis

The obtained results were expressed as
mean =+ standard error of the mean. Statistical
differences between groups were evaluated using
appropriate comparative analysis. Differences were
considered statistically significant at p < 0.05, p <
0.01, and p <0.005, while p <0.09 was considered
a tendency toward significance.

RESULTS

Biochemical confirmation of L-arginine-induced
acute pancreatitis

Administration of L-arginine produced
marked biochemical changes characteristic of
experimental acute pancreatitis. In the untreated
pancreatitis control group, serum a-amylase
activity increased to 1029 + 66 U/L, whereas the
healthy group showed 448 + 32 U/L, indicating
pronounced pancreatic acinar injury. Lipase
activity also increased from 20.6 + 1.0 U/L in
healthy animals to 31.3 + 2.0 U/L in the pancreatitis
control group. In addition, ALT and AST activities
were elevated in the control group, reaching 85.3 +
7.0 U/L and 78.5 + 7.5 U/L, respectively, compared
with 62.1 3.1 U/L and 54.9 + 1.6 U/L in healthy
animals. These changes indicate that L-arginine-
induced pancreatitis was associated not only with
pancreatic injury but also with secondary hepatic
dysfunction and systemic cytolytic changes.

The control group also showed an increase
in total bilirubin level to 6.4 + 0.49 pmol/L,
compared with 3.3 £ 0.15 pmol/L in healthy
animals. Total cholesterol decreased in pancreatitis
control animals, suggesting metabolic disturbance
during acute inflammatory injury.?* Glucose
levels remained within a relatively narrow range
in all groups, indicating that severe endocrine
pancreatic dysfunction was not dominant in this
experimental model (Figure 1).

Effects of polyphenol preparations on serum
biochemical markers

Treatment with the studied polyphenol
preparations produced preparation-specific effects
on serum biochemical parameters. Total protein
level was significantly increased in the untreated
pancreatitis control group compared with healthy
animals. Punitan treatment reduced total protein
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levels to 64.3 £7.0 g/L at 50 mg/kg and 62.5+ 1.5  resveratrol did not produce a marked difference
g/L at 100 mg/kg, indicating normalization toward ~ compared with the pancreatitis control group.?>*
physiological values. Kurchavka also reduced ALT activity was significantly reduced
total protein, particularly at 100 mg/kg, whereas by all tested preparations. The strongest reduction
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Fig. 1. Effects of polyphenol compounds on selected biochemical parameters in a rat model of acute pancreatitis.
(A) Total protein concentration, (B) glucose concentration, (C) alanine aminotransferase (ALT) activity, and (D)
aspartate aminotransferase (AST) activity in intact rats, untreated control rats, and animals treated with Punitan
(50 and 100 mg/kg), Providin (50 and 100 mg/kg), Kurchavka (50 and 100 mg/kg), or resveratrol (30 mg/kg).
Data are presented as mean + SD, n = 5 animals per group.
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Fig. 2. Effects of polyphenol compounds on pancreatic enzyme activity and selected biochemical parameters
in a rat model of acute pancreatitis. (A) 4&-Amylase activity, (B) phosphatase activity, (C) total cholesterol
concentration, and (D) total bilirubin concentration in intact rats, untreated control rats, and animals treated with
Punitan (50 and 100 mg/kg), Providin (50 and 100 mg/kg), Kurchavka (50 and 100 mg/kg), or resveratrol (30
mg/kg). Data are presented as mean + SD, n = 5 animals per group.
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was observed in the Providin-treated groups,
where ALT decreased to 44.4 = 6.7 U/L at 50 mg/
kg and 41.5 +£ 2.8 U/L at 100 mg/kg. Punitan also
lowered ALT activity to 50.3 = 3.6 U/L and 50.3
+ 5.4 U/L at 50 and 100 mg/kg, respectively. A
similar pattern was observed for AST activity.
Providin 100 mg/kg reduced AST to 41.1 + 3.1
U/L, while Punitan 100 mg/kg decreased it to 34.7
+ 3.6 U/L. These findings indicate that the tested

Stain hematoxylineosin. 40X

Stain hematoxylineosin. 10X
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polyphenol preparations, especially Providin and
Punitan, reduced cytolytic enzyme activity under
pancreatitis conditions.

The most pronounced decrease in
a-amylase activity was observed in the Punitan
groups. Both 50 and 100 mg/kg doses reduced
a-amylase to 611 U/L, representing a substantial
decrease compared with the untreated pancreatitis
control group. Resveratrol also reduced 4-amylase

Kurchavka ' 100 -
MR A

TN

Fig. 3. Histological changes in pancreatic tissue in the intact, control, Kurchavka 50 mg/kg, and Kurchavka 100
mg/kg groups. Sections were stained with hematoxylin and eosin. Intact animals showed preserved pancreatic
architecture with clearly defined acinar structures and islets of Langerhans. The control group demonstrated
inflammatory infiltration, interstitial edema, vascular changes, and partial acinar disorganization. In the
Kurchavka 50 mg/kg group, mild to moderate reversible structural changes were observed, whereas Kurchavka
100 mg/kg was associated with more pronounced degenerative alterations, adipocyte accumulation, and
disruption of pancreatic tissue architecture. Magnification: x40 for intact and control images; x10 for Kurchavka-
treated groups.
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Fig. 4. Representative hematoxylin—eosin-stained pancreatic sections from intact, control, and Providin-treated
groups (50 and 100 mg/kg) at x10 and x40 magnification.
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Fig. 5. Histological changes in pancreatic tissue in the intact, control, Providin 50 mg/kg, and Providin 100
mg/kg groups. Sections were stained with hematoxylin and eosin. Intact animals showed normal pancreatic
architecture with preserved acinar structures and clearly visible islets of Langerhans. The control group exhibited
inflammatory infiltration, interstitial edema, and acinar disorganization. In the Providin 50 mg/kg group,
pancreatic tissue architecture was relatively preserved, with only mild interstitial reaction and limited dystrophic
changes. Providin 100 mg/kg showed more pronounced structural alterations, including stromal reaction, acinar
disorganization, and signs of tissue remodeling. Magnification: x40 for intact and control images; %10 for
Providin -treated groups.
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Fig. 6. Histological changes in pancreatic tissue in the intact, control, and resveratrol-treated groups. Sections
were stained with hematoxylin and eosin. The intact group showed preserved pancreatic architecture with normal
acinar organization and clearly visible islets of Langerhans. The control group demonstrated inflammatory
infiltration, interstitial edema, vascular changes, and partial acinar disorganization, indicating L-arginine-
induced pancreatic injury. In the resveratrol-treated group, mild to moderate reversible changes were observed,
including scattered acinar disorganization, slight interstitial edema, vascular hyperemia, and limited mononuclear
infiltration; however, severe destructive alterations were not evident. Magnification: x40 for intact and control
images; %10 for resveratrol-treated images.
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to 708 + 70 U/L, but its effect was less pronounced
than that of Punitan. Providin and Kurchavka
showed weaker effects on a-amylase, especially
at the higher doses.

Alkaline phosphatase activity did not
change markedly among the groups, suggesting
that cholestatic injury was not a leading component
of this experimental model. Total bilirubin was
strongly reduced by Punitan 100 mg/kg, Providin,
and Kurchavka, reaching values close to those
of healthy animals. Lipase activity was most
effectively reduced by Providin 50 mg/kg, where
it decreased to 18.9 + 1.6 U/L, approaching the
healthy control value (Figure 2).
Histopathological changes in pancreatic tissue

Histological examination of pancreatic
tissue confirmed the biochemical findings. In
healthy animals, the pancreatic tissue showed
preserved architecture, with clearly distinguishable
exocrine and endocrine regions. The exocrine
parenchyma consisted of normally arranged acinar
structures with pyramidal secretory cells, basophilic
basal regions, acidophilic apical cytoplasm, and
well-defined nuclei. The islets of Langerhans were
clearly visible among the acinar tissue and showed
preserved cellular organization.?”-*

In the untreated pancreatitis control group,
pancreatic tissue demonstrated inflammatory and
reactive changes. Lymphohistiocytic infiltration,
interstitial edema, vascular hyperemia, and
moderate disorganization of acinar structures were
observed. Although the exocrine parenchyma was
partially preserved, some acini showed dystrophic
changes and irregular cellular arrangement. The
islets of Langerhans were generally retained, but
signs of partial atrophy were noted in some areas.

In the Kurchavka 50 mg/kg group,
pancreatic tissue showed mild to moderate
reversible changes. These included scattered acinar
disorganization, reduced zymogen granulation
and basophilia, mild interstitial edema, vascular
hyperemia, and limited mononuclear infiltration.
In contrast, Kurchavka 100 mg/kg was associated
with more severe degenerative and atrophic
alterations, including disruption of lobular
architecture, increased adipocyte accumulation,
interstitial edema, lymphocytic infiltration,
vascular congestion, and a reduction in the number
and cellular density of islets of Langerhans (Figure
3).
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Providin 50 mg/kg showed the most
favorable histological pattern among the treatment
groups. The acinar structures were largely preserved,
and only mild interstitial lymphohistiocytic
infiltration, moderate vascular congestion, and
minimal dystrophic changes were detected. The
islets of Langerhans remained close to normal
morphology. Providin 100 mg/kg, however,
showed more pronounced proliferative and
dystrophic changes, including diffuse infiltration,
stromal adipocyte accumulation, vascular dilation,
acinar disorganization, and disruption of endocrine
cell architecture (Figure 4).

In the Punitan 50 mg/kg group, moderate
inflammatory infiltration, interstitial edema, mild
dystrophic changes, and partial disorganization
of acinar structures were observed. The islets of
Langerhans were generally preserved, although
partial atrophic changes were present in some
areas. Punitan 100 mg/kg caused more severe
morphological alterations, including diffuse
infiltration, lipomatosis, connective tissue
proliferation, acinar atrophy, and disruption of
islet architecture. This histological pattern was
consistent with chronic productive-atrophic
pancreatic injury (Figure 5).

The resveratrol group showed mild to
moderate reversible morphological changes. Acinar
disorganization, reduced zymogen granulation,
mild nuclear hyperchromasia, interstitial edema,
vascular hyperemia, and scattered mononuclear
infiltration were observed. However, severe
destructive changes were not detected, and the
endocrine component was mostly preserved
(Figure 6).

Comparative efficacy of the tested polyphenol
preparations

The integrated biochemical and
histological findings showed that the effects of
the tested preparations were dose-dependent and
preparation-specific. Punitan demonstrated the
strongest pancreatoprotective effect based on
a-amylase reduction, normalization of total protein,
and improvement of bilirubin levels. Providin
showed the most pronounced hepatoprotective
profile, as reflected by strong reductions in
ALT and AST activities, and Providin 50 mg/kg
also produced the most favorable histological
appearance. Kurchavka improved total cholesterol
levels, especially at 100 mg/kg, but its effects on



2783

a-amylase and lipase were limited, and the high dose
was associated with severe histological alterations.
Resveratrol showed moderate protective activity,
improving some biochemical parameters and
limiting severe tissue destruction, but its overall
efficacy was lower than that of Punitan and
Providin for key markers.

Overall, the findings indicate that
the studied polyphenol preparations partially
corrected biochemical disturbances and reduced
pancreatic tissue injury in L-arginine-induced acute
pancreatitis. The most favorable balance between
biochemical improvement and histological
preservation was observed in the Providin 50
mg/kg group, while Punitan showed a stronger
effect on pancreatic enzyme activity. High-dose
treatment, particularly with Kurchavka and
Punitan, was associated with more pronounced
structural damage, indicating that the protective
effects of these preparations depend strongly on
dose selection.

DISCUSSION

The present study demonstrated
that L-arginine administration produced a
reproducible model of acute pancreatitis in rats,
as confirmed by marked increases in serum
a-amylase, lipase, ALT, AST, and total bilirubin.
These biochemical alterations indicate that
pancreatic acinar injury was accompanied by
systemic cytolytic changes and secondary hepatic
dysfunction. Histological findings supported these
biochemical results, showing interstitial edema,
inflammatory infiltration, vascular hyperemia,
acinar disorganization, dystrophic changes, and
partial atrophy of the endocrine component in
untreated pancreatitis animals. Thus, the model
adequately reflected both functional and structural
manifestations of acute pancreatic injury.

The tested polyphenol preparations
showed different degrees of protective activity.
Punitan demonstrated the most pronounced
effect on pancreatic injury markers, particularly
a-amylase. In both tested doses, a-amylase
activity decreased substantially compared with the
untreated pancreatitis control group, suggesting
that Punitan may limit acinar cell damage and
reduce leakage of pancreatic enzymes into
the bloodstream. In addition, Punitan 100 mg/
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kg normalized total bilirubin and total protein
levels, indicating an improvement in pancreatitis-
associated metabolic and hepatic disturbances.
However, histological examination showed that
the higher dose of Punitan was associated with
more pronounced structural changes, including
lipomatosis, connective tissue proliferation, and
acinar atrophy. This suggests that the biochemical
improvement observed at the higher dose may not
fully correspond to tissue-level protection.

Providin showed a different protective
profile. Its strongest effect was observed on
ALT and AST activities, which were markedly
reduced compared with the pancreatitis control
group. Since these enzymes reflect cytolytic
processes and secondary hepatic involvement, the
results suggest that Providin has a pronounced
hepatoprotective and membrane-stabilizing
effect. Importantly, Providin 50 mg/kg also
showed the most favorable histological pattern,
with preserved acinar structures, mild interstitial
reaction, and no obvious destructive changes in
the islets of Langerhans. Therefore, Providin at
the lower dose appears to provide the best balance
between biochemical correction and preservation
of pancreatic tissue architecture.

Kurchavka mainly influenced lipid
metabolism. In particular, Kurchavka 100 mg/
kg increased total cholesterol toward the level
observed in healthy animals, suggesting a partial
restoration of lipid metabolic balance. However,
its effects on 4-amylase and lipase were limited.
Moreover, histological analysis revealed severe
degenerative and atrophic changes at the higher
dose, including disruption of lobular architecture,
adipocyte accumulation, interstitial infiltration, and
reduction of endocrine cell density. These findings
indicate that although Kurchavka may improve
selected metabolic parameters, its high dose may
be associated with unfavorable pancreatic tissue
remodeling.

Resveratrol, used as a reference compound,
produced moderate protective effects. It reduced
a-amylase and total bilirubin compared with the
untreated pancreatitis group, while histological
changes remained mostly mild to moderate and
reversible. However, its overall activity was
lower than that of Punitan for pancreatic enzyme
normalization and lower than that of Providin for
reducing ALT and AST. This suggests that the
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investigated polyphenol preparations, particularly
Punitan and Providin, may possess comparable or
stronger protective potential than resveratrol in
selected biochemical pathways.

An important finding of this study is that
biochemical and histological outcomes were not
always fully parallel. For example, Punitan 100
mg/kg improved several biochemical markers,
but histology showed marked structural damage.
Similarly, Kurchavka 100 mg/kg improved
cholesterol levels but was associated with
severe degenerative and lipomatous alterations.
These discrepancies indicate that biochemical
normalization alone is not sufficient to evaluate
therapeutic efficacy in acute pancreatitis. A
combined assessment of serum markers and tissue
morphology provides a more reliable interpretation
of organ-protective effects.

Overall, the findings suggest that the
protective effects of the studied polyphenol
preparations are preparation-specific and dose-
dependent. Punitan appears to exert stronger
pancreatoprotective activity by reducing 4-amylase
and improving bilirubin and protein metabolism.
Providin demonstrates more pronounced
hepatoprotective and cytoprotective properties,
especially at 50 mg/kg, where both biochemical and
histological outcomes were favorable. Kurchavka
shows partial metabolic benefits but limited
pancreatic enzyme correction, while high-dose
treatment may aggravate structural alterations.
These results support the potential of selected
polyphenol preparations as protective agents in
experimental pancreatitis, but they also emphasize
the importance of dose optimization.

The study has several limitations. First,
the exact molecular mechanisms underlying the
protective effects were not directly investigated.
Antioxidant activity, inflammatory cytokines,
oxidative stress markers, and apoptotic pathways
were not measured. Second, the number of
animals in each group was limited, which may
affect the strength of statistical interpretation.
Third, only one treatment duration was evaluated,
and dynamic changes during the early and late
phases of pancreatitis were not assessed. Future
studies should include oxidative stress markers,
inflammatory mediators, pancreatic enzyme
expression, fibrosis markers, and molecular
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pathway analysis to clarify the mechanisms of
action of these polyphenol preparations.

In summary, the combined biochemical and
histological analysis showed that the investigated
polyphenol preparations reduced L-arginine-
induced pancreatic and hepatic disturbances to
different extents. Among them, Punitan showed
stronger effects on pancreatic enzyme-related
parameters, whereas Providin demonstrated the
most balanced hepatoprotective and histological
protective profile, particularly at 50 mg/kg.
These findings indicate that selected polyphenol
preparations may be promising candidates for
further investigation as supportive agents in acute
pancreatitis.

CONCLUSION

The present study demonstrated that
L-arginine administration induced pronounced
biochemical and histopathological alterations
characteristic of acute pancreatitis in rats. Untreated
pancreatitis animals showed increased serum
a-amylase, lipase, ALT, AST, and total bilirubin
levels, together with inflammatory infiltration,
interstitial edema, acinar disorganization,
dystrophic changes, and partial atrophic alterations
in pancreatic tissue.

The investigated polyphenol preparations
showed preparation-specific and dose-dependent
protective effects. Punitan demonstrated the
most pronounced pancreatoprotective activity by
reducing 4-amylase, normalizing total protein, and
improving bilirubin levels. Providin, particularly
at 50 mg/kg, showed the most balanced protective
effect, combining marked reductions in ALT and
AST with relatively preserved pancreatic tissue
architecture. Kurchavka improved cholesterol
levels but showed limited effects on pancreatic
enzymes, while its higher dose was associated with
more severe histological alterations. Resveratrol
produced moderate protective effects but was
generally less effective than Punitan and Providin
for key biochemical and morphological outcomes.

The combined biochemical and
histological findings indicate that selected
polyphenol preparations may attenuate pancreatic
and hepatic disturbances in L-arginine-induced
acute pancreatitis. Among them, Providin 50
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mg/kg appeared to provide the most favorable
balance between biochemical improvement and
tissue preservation, whereas Punitan showed
stronger activity against pancreatic enzyme
elevation. Further studies are required to clarify
the underlying antioxidant, anti-inflammatory, and
cytoprotective mechanisms of these preparations.
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