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Abstract
Introduction. Acute peritonitis continues to be  a  significant medical issue  be-
cause of its high mortality, especially in the terminal phase. The aim of this re-
search is to define the role of lipid peroxidation processes in the disruption of 
small bowel function among patients with acute peritonitis.
Materials and methods. A clinical study included 42 patients with acute perito-
nitis. The morphofunctional state of the intestine was studied: in the first group 
(20 patients) with acute serous-hemorrhagic peritonitis, and in the second group 
(22 patients) with purulent-fibrinous peritonitis. The following methods were 
used in the study: determination of the oxidation-reduction potential, venous gra-
dient using the Landis method, tissue oxygen diffusion coefficient, blood filling of 
the small intestinal tissues, lipid extraction from small intestinal tissues, content 
of diene conjugates and malondialdehyde, and superoxide dismutase activity.
Results. An evaluation of the morphofunctional state of the small intestine in pa-
tients with acute peritonitis revealed that the severity of alterations in the ho-
meostasis system depended on the form of the disease. It was found that a key 
pathogenetic mechanism in acute peritonitis leading to impaired intestinal func-
tion was the  activation of membrane-destabilizing processes. These processes 
induce significant disturbances in lipid metabolism, particularly within the lipid 
bilayer of cellular structures. It was established that membrane-destructive phe-
nomena in acute peritonitis are accompanied by the activation of lipid peroxida-
tion processes and a reduction in the antioxidant potential of enzymes.
Discussion and conclusion. In acute peritonitis, activation of lipid peroxidation 
processes is observed. This leads to impairment of small intestine function on the 
one hand, and to progression of the disease and complications on the other. The 
severity of changes in the morphofunctional state of the intestine depends on the 
severity of peritonitis.
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Аннотация 
Введение. В  настоящее время острый перитонит не утратил своей акту-
альности из-за высокой летальности, особенно на терминальной стадии 
заболевания. Цель исследования – определение роли активности процессов 
липопероксидации в нарушении функций тонкого кишечника у пациентов 
с острым перитонитом.
Материалы и методы. В клиническое исследование включены 42 паци-
ента с  острым перитонитом. Изучали морфофункциональное состояние 
кишечника: в первой группе (20 пациентов) – при остром серозно-гемор-
рагическом перитоните, во второй группе (22 пациента) – при гнойно-фи-
бринозном перитоните. В  исследовании были использованы следующие 
методы: определение окислительно-восстановительного потенциала, ве-
нозного градиента по методу Лэндиса, коэффициента диффузии кислорода 
в тканях, кровенаполнения тканей тонкой кишки, экстракции липидов из 
тканей тонкой кишки, содержания диеновых конъюгатов, малонового ди-
альдегида и активности супероксиддисмутазы. 
Результаты исследования. Оценка морфофункционального состояния 
тонкого кишечника у больных с острым перитонитом показала, что выра-
женность изменений системы гомеостаза зависела от формы заболевания. 
Выявлено, что важным звеном патогенетического процесса острого пери-
тонита, вызывающим нарушение функции кишечника, являлась актива-
ция мембранодестабилизирующих процессов. Последние вызывают су-
щественные изменения в липидном обмене, особенно в липидном бислое 
клеточных структур. Установлено, что мембранодеструктивные явления 
при остром перитоните сопровождаются активацией процессов перекис-
ного окисления липидов и  снижением антиоксидантного потенциала 
ферментов.
Обсуждение и  заключение. При остром перитоните наблюдается акти-
вация процессов липопериокисления, приводящая к нарушению функций 
тонкого кишечника, с одной стороны, и к прогрессированию заболевания 
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и  осложнениям, с  другой. Выраженность изменений морфофункциональ-
ного состояния кишечника зависит от тяжести перитонита.

Ключевые слова: перитонит, окислительный стресс, липопероксидация, 
патогенез
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INTRODUCTION
The problem of acute peritonitis remains 

one of the most urgent in abdominal surgery. 
This is due to an increase in the incidence of 
this formidable pathology as a complication of 
acute surgical diseases and abdominal injuries, 
an increase in the number of elderly and senile 
patients, and a  continuing high mortality rate, 
reaching 50–70% in the terminal stage of the 
disease, which makes it urgent to search for new 
methods of treating this complication [1; 2]. 

Under the  action of exo- and endotoxins, 
proteolytic enzymes are  activated, triggering 
a cascade of sequential reactions with the for-
mation of autolysis products and accumula-
tion of excessive amounts of intermediate and 
final metabolic products [3; 4].

Despite the great contribution to the study 
of acute peritonitis, its pathology still requires 
investigation. The aim of the study is to deter-
mine the role of the activity of lipoperoxida-
tion processes in small intestinal dysfunction 
in patients with acute peritonitis.

MATERIALS AND METHODS
The clinical section includes 42 patients 

with acute peritonitis from whom informed 
consent was obtained. In the first group 
(20  patients), the morphofunctional state of 
the intestines in acute serous-hemorrhagic 
peritonitis was studied. In the second group 
(22 patients), the study was conducted on 
acute purulent-fibrinous peritonitis.

The average age was 51.67 (±5.27) years, 
there were 28 (66.7%) men and 14 (33.3%) 
women.

The morphofunctional state of the intes-
tine in patients with peritonitis, as well as in 
the experiment, was assessed by blood supply 
and bio-energy of the organ tissues.

Due to the specifics of conducting research 
in the clinic, it was possible to study these pa-
rameters only during surgery.

The diseases that  led to the development 
of peritonitis in patients were acute intestinal 
obstruction, acute  appendicitis, perforated 
stomach ulcer, abdominal trauma.

The following methods were used in the 
work: determination of the oxidizing recov-
ery potential (ORP), venous gradient by the 
Landis method, oxygen diffusion coefficient 
(ODC) in tissues, blood filling of small intes-
tine tissues, extraction of lipids from small 
intestine tissues, the content of diene conju-
gates and malondialdehyde  and superoxide 
dismutase activity.

Statistical processing of these results was 
performed using Excel 7.0 and Statistica 7.0 
programs.

RESULTS
According to the prevalence of peritoneal 

lesions, peritonitis was diffuse in 14 (70.0%) 
of the first group and 16 (72.7%) of the sec-
ond group, and localized in 6 (30.0%) and 
6 (27.2%), respectively. 
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In patients of the first group, the disease 
was mainly reactive, in the second – toxic stage.

Analyzing patients by the duration of 
the disease, it was found that the severity of 
peritonitis in both groups depended on the 
duration of the disease that caused peritonitis.

The general condition of patients with acute 
peritonitis at admission to the surgical clinic was 
different. Satisfactory condition was determined 
in 6 (30.0%) patients of the first group and 
2  (9.0%) of the second group, moderate 
severity – in 11 (55.0%) and 14 (63.6%), severe – 
in 3 (15.0%) and 6 (27.2%).

When studying the state of some 
bioenergetic processes in the intestine, it was 
found that in acute serous peritonitis, the 
electrogenesis of intestinal tissue  structures 
is disrupted: the redox potential decreased 
by 28.4% (p < 0.05), the oxygen diffusion 
coefficient by 57.3% (p < 0.05). Blood supply 
also suffered: it increased by 82.1% (p < 0.05).

When analyzing similar indicators for 
purulent-fibrinous peritonitis, their large 
deviations from normal values were revealed. 
Significant changes were noted in blood filling 
parameters and oxygen diffusion coefficient. 
Thus, the deviation of the first indicator between 
the groups was 21.7% (p < 0.05), the second – 
38.2% (p < 0.05) (fig. 1).

The analysis of the biopsy material 
revealed significant changes in the 
qualitative and quantitative composition of 
lipids in the tissue  structures of the small 
intestine in acute serous peritonitis.

We have identified quite pronounced 
changes in the composition of phospholipids. 

The analysis of the fractional composition 
shows that significant deviations were detect-
ed in such labile fractions as lysophospholipids 
and phosphatidylcholine: the level of the for-
mer increased by 4.94 times (p < 0.01), the lat-
ter decreased by 27.5% (p < 0.05) (fig. 2).

An analysis of the literature data revealed 
that endogenous intoxication plays a  major 
role in the pathogenetic mechanisms of acute 
peritonitis. It can progress the inflammatory 
response, enhance pathogenetic changes in 
tissues and organs, such as hypoxia, micro-
circulation, etc. This in turn leads to cellular 
changes. It has been shown that in acute peri-
tonitis, changes in lipid metabolism are ob-
served, which are associated with an intense 
inflammatory process and a systemic reaction 
of the body  [5]. When analyzing the state of 
the key mechanisms regulating the aggregate 
state of tissue  structures – the processes of 
lipid peroxidation, the state of the antioxidant 
system, it was revealed that they also depend 
on the form of acute peritonitis [6].

In acute purulent-fibrinous peritonitis 
in the tissue  structures of the small intes-
tine, changes in the qualitative and quanti-
tative composition of lipids were more pro-
nounced.

The most noticeable changes were in 
the levels of free fatty acids, total phospho-
lipids, and cholesterol. Thus, compared with 
the first group of patients, the content of to-
tal fatty acids in intestinal tissue structures 
was higher by 26.7% (p < 0.05), total phos-
pholipids and cholesterol were  lower by 
14.8% and 21.8%, respectively (p < 0.05). 

F i g.  1.  Blood supply and bioenergetics of the small intestine in patients
Note: here and further * – the significance of the difference to the norm at p < 0.05, 
*1 – the significance of the difference in relation to the data of the first group at p < 0.05, 
ORP – oxidizing recovery potential, ODC – oxygen diffusion coefficient 
Source: the authors create all the figures
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F i g.  2.  Lipid composition in small intestinal tissue in patients

In other fractions studied, changes were noted 
in comparison with the norm. However, there 
were no significant differences compared to 
the first group.

The composition of phospholipids in 
acute purulent-fibrinous peritonitis in the tis-
sue structures of the small intestine was also 
modified to a large extent.

It should be emphasized that, in general, 
changes in the qualitative  and quantitative 
composition of phospholipids in the more se-
vere form of peritonitis were also more pro-
nounced. Other things are  also noted. The 
most noticeable changes were in the levels of 
lysophospholipids, phosphatidylcholine, and 
phosphatidylethanolamine. Thus, compared 

with the first group, the  levels of lysophos-
pholipids and phosphatidylethanolamine 
increased by 29.3 and 20.7% respectively 
(p < 0.05), phosphatidylcholine decreased by 
17.8% (p < 0.05).

It turned out that in acute serous peri-
tonitis, free radical processes are activated 
in the tissues of the small intestine. An in-
crease in the level of primary and secondary 
molecular products of lipid peroxidation 
was revealed. These changes were accom-
panied by a decrease in the antioxidant po-
tential of organ tissues, which was record-
ed by a decrease (by 44.1%) in the activity 
of the key antioxidant enzyme, superoxide 
dismutase (fig. 3).

F i g.  3.  Activity of lipoperoxidation and antioxidant systems in patients
Note: DC – diene conjugates, MDA – malonic dialdehyde, SOD – superoxide dismutase 
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Clinical studies have established that in 
acute purulent-fibrinous peritonitis, the pro-
cesses of lipid peroxidation in the tissues of 
the small intestine become more pronounced. 
At the same time, the enzymatic antioxidant 
potential decreases to a  greater extent com-
pared with the first group.

Thus, the  level of primary products of 
lipid peroxidation of DC increased by 39.3% 
(p  < 0.05), respectively, compared with the 
first group, and the activity of superoxide dis-
mutase decreased by 27.5% (p < 0.05).

It should also be noted that in acute puru-
lent-fibrinous peritonitis, intestinal motility 
was restored after 42.34 (±1.15) h, whereas in 
acute serous peritonitis it was restored after 
33.27 (±1.34) h (p < 0.05).

DISCUSSION AND CONCLUSION
Thus, the  analysis of the obtained clinical 

data on the assessment of the morphofunctional 
state of the intestine in patients with peritonitis 
shows that the severity of changes on the part of 
the organ depends on the severity of peritonitis. 
Of course, the most important fact is the discov-
ered fact that the severity of changes on the part 
of the intestine depends on membrane-destabi-
lizing processes. The reason for this is the infor-
mation found on changes in lipid metabolism, 
especially the lipid bilayer of cellular structures.

Clinical results also show that mem-
brane-destructive phenomena in the organ 
are accompanied by activation of lipid perox-
idation processes and a decrease in antioxi-
dant enzyme potential.
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