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Abstract

Background. Today, acute pancreatitis is one of the most
common and severe visceral disorders in patients worldwide. The aim
of the work was to study the dynamics of ultrastructural changes of
type Il alveolocytes in the long-term periods of development of
experimental acute pancreatitis. Material and methods. The
experiments were carried out on 54 white Wistar male rats weighing
180-220 g. The animals were divided into three groups: first — intact,
second — control, third — experimental with a model of acute
pancreatitis, which was reproduced by intraperitoneal administration of
a 20% solution of L-arginine at a total dose of 5 g/kg at one-hour
interval. The control group of animals was intraperitoneally injected
with an equivalent dose of isotonic sodium chloride solution. All
research were performed under sodium thiopental anesthesia at the rate
of 60 mg/kg body weight. Lung tissue for electron microscopic
examination was collected from the lower lobe of the left lung at 3-5
and 7 days. Pieces of lung tissue measuring 1x1x1 mm were fixed in a
2.5% glutaraldehyde solution, followed by additional fixation in a 1%

osmium tetroxide solution. After dehydration, the material was poured
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into Epon-Araldite. Sections with a thickness of 20-50 nm obtained on
“Tesla BS-490” ultramicrotome were studied in a PEM-125K electron
microscope. Results. It was found that three days after the start of the
study, along with dystrophic-destructive changes, type Il alveolocytes
in a state of increased functional activity were observed. Continuation
of the experiment (5 days) leads to the progression of ultrastructural
changes in type Il alveolocytes are determined, which are most
pronounced on the 7 day of the study. Conclusion. Acute experimental
pancreatitis is accompanied by marked changes in the ultrastructural
structure of type Il alveolocytes. The nature and severity of structural
changes of type Il alveolocytes depends on the duration of the course

of arginine-induced acute pancreatitis.

Key words: arginine-induced acute pancreatitis, lungs, type Il

alveolocytes.

INTRODUCTION

Nowadays, acute pancreatitis (AP) is one of the most common
and severe visceral disorders in patients worldwide [2, 4, 5, 10]. The
incidence of AP continues to increase, causing single or multiple organ

failure [7, 8, 9]. Pulmonary complications occupy a special place
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among the consequences of AP [1, 6, 13, 14]. It has been established
that in the pathogenesis of lung pathology, the morphofunctional state
of type Il alveolocytes plays an important role.

The aim of the work was to study the dynamics of ultrastructural
changes of type Il alveolocytes in the long-term periods of development

of experimental acute pancreatitis.

MATERIAL AND METHODS

The experiments were carried out on 54 white Wistar male rats
weighing 180-220 g. The animals were divided into three groups:
first — intact, second — control, third — experimental with a model of
acute pancreatitis, which was reproduced by intraperitoneal
administration of a 20% solution of L-arginine at a total dose of 5 g/kg
at one-hour interval. The control group of animals was intraperitoneally
injected with an equivalent dose of isotonic sodium chloride solution.
All research were performed under sodium thiopental anesthesia at the
rate of 60 mg/kg body weight. Lung tissue for electron microscopic
examination was collected from the lower lobe of the left lung at 3-5
and 7 days. Pieces of lung tissue measuring 1x1x1 mm were fixed in a
2.5% glutaraldehyde solution, followed by additional fixation in a 1%
osmium tetroxide solution. After dehydration, the material was poured
into Epon-Araldite. Sections with a thickness of 2050 nm obtained on
“Tesla BS-490” ultramicrotome were studied in a PEM-125K electron

microscope.
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RESULTS AND DISCUSSION

The conducted ultrastructural analysis shows that in three days
after the start of the study, nuclei of many A-Il are enlarged in volume

with nucleoplasm of low electron-optical density (Fig. 1).

Figure. 1. Ultrastructural changes of the type Il alveolocyte three

days after the start of the experiment. Electron microphotograph x6400.
Key: 1 — alveolar lumen; 2 — nucleus; 3 — mitochondrion; 4

— granular endoplasmic reticulum; 5 — lamellar body.
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The perinuclear space is expanded. Mitochondria are enlarged in
volume with a lightened matrix and disoriented cristas. The components
of the Golgi complex (GC) consist of dilated cisterns and small bubbles.
The rough endoplasmic reticulum (GER) channels have been
significantly expanded. The number of ribosomes on the outer surface
of membranes is reduced. Separate lamellar bodies (LB) are observed
in the cytoplasm of A-Il, which are characterized by the presence of
uneven light spaces between bimembrane osmiophilic plates. A
significantly reduced number of microvilli is determined on the apical
surface of A-11. Along with this, part A-Il is determined in the lungs in
a state of increased functional activity.

In 5 days after the start of the experiment, nuclei of A-1l with an
illuminated matrix. The perinuclear space is expanded. Mitochondria
with a matrix of low electron-optical density and shortened crista.
Mitochondria with complete lysis of crista are also found. The
constituent components of GC and GER are expanded and deformed.
The fragmentation of GER membranes is also determined. A large part
of LB is partially filled with phospholipid material with disoriented and
fragmented membranes. Vacuoles with remnants of membranes are
sometimes observed at the site of LB. The apical surface of A-Il is
smoothed. BM is swollen throughout. With an increase in the duration
of the study (7 days), the nuclei of many A-II are enlarged in volume
with a matrix of low electron-optical density. Chromatin granules are
localized along the inner surface of the nuclear membrane or grouped

into individual granules. Mitochondria with a lightened matrix and
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shortened crista. The cisterns and tubules of the GC and GER are
vacuolated and fragmented. Most LBs are at various stages of
vacuolization. BMs are thickened, deformed. In many places, the
destruction of plasmalemma A-11 is observed, which leads to the release
of intracellular structures into the lumen of the alveoli.

The conducted studies showed that acute arginine-induced
pancreatitis is accompanied by pronounced disorders of ultrastructural
organization of A-I1. Our data are consistent with the results of research
by other scientists who studied the submicroscopic structure of the
components of the respiratory part of the lungs in other pathological
conditions [3, 11, 12].

CONCLUSION

Acute experimental pancreatitis is accompanied by marked
changes in the ultrastructural structure of type Il alveolocytes. The
nature and severity of structural changes of type Il alveolocytes depends

on the duration of the course of arginine-induced acute pancreatitis.
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