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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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AHHOMayuA

BeedeHue. B HacTosilllee BpeMsl OCTPbIA NEPUTOHUT HE YTPATUJ CBOEH aKTy-
aJIbHOCTH U3-3a BbICOKOU JIeTaJbHOCTH, 0COGEHHO Ha TEPMHUHAJbHON CTaJuU
3aboJsieBaHUs. [Jesb uccsedosanus — onpepesieHre poJid aKTUBHOCTH NPOLIECCOB
JIMTIONEPOKCHIAl MY B HapylleHUU QYHKLUN TOHKOTO KUIlIeYHHKA Y aleHTOB
C OCTPBbIM IEPUTOHHUTOM.

Mamepuaasl u Memodsl. B KJIMHUYECKOE UCC/e/J0BaHUE BKJIIOYEHBI 42 nanu-
€HTa C OCTPbIM MEePUTOHUTOM. M3yyasn MopdodyHKIMOHATBHOE COCTOSIHHE
KHUIIeYHUKA: B NepBoi rpynie (20 manydeHTOB) — MPU OCTPOM CEPO3HO-TEMOP-
paruyeckoM MepUTOHUTE, BO BTOPOU rpymnine (22 nanueHTa) — NpU rHOMHO-GU-
OpUHO3HOM INEPUTOHUTE. B UccienoBaHMK ObIIM UCIOJIb30BaHbI Clefyloliue
MeTO/bl: ONpe/ie/ieHue OKHUCJUTEeNbHO-BOCCTAHOBUTEJNBbHOIO NOTEeHLMala, Be-
HO3HOTO rpaJiueHTa o MeToAy JIauauca, koapdunuenTta [uddysuu kucaoposa
B TKaHSX, KPOBEHAIOJIHEHUSI TKaHeld TOHKOM KUIIKH, SKCTPAKLUU JIMIIUJO0B U3
TKaHel TOHKOHM KHIIKH, COAePKaHNs JUeHOBbIX KOH'bIOraTOB, MaJIOHOBOIO Ju-
aJbJerujia U akTUBHOCTU CYyNIEPOKCUAIUCMYTa3bl.

Pe3syremamesl uccaedogaHus. OuneHka MopdodyHKIMOHATBHOTO COCTOSTHUA
TOHKOTO KUIIEeYHHUKA y 60JIbHBIX C OCTPbIM IEPUTOHUTOM IIOKa3aJia, YTO BbIpa-
»KEHHOCTb U3MEeHEeHHUH CUCTeMbI FTOMeocTa3a 3aBucesia 0T GOpMbl 3a60/1€BaHUS.
BbisiBJIEHO, UYTO Ba’KHBIM 3BEHOM [IaTOreHEeTUYECKOT0 IPoliecca oOCTPOro nepu-
TOHHWTA, BbI3bIBAIOIUM HapylleHHe QYyHKLHUHU KULIEYHUKA, SIBJANacCh aKTHUBa-
usi MeMOpaHOJecTabUIN3UPYIOIIUX NpolueccoB. [lociesHue BbI3BIBAIOT CY-
LleCTBEHHbIe U3MEeHeHHd B JIMIUAHOM 06MeHe, 0COOeHHO B JIMIIUJHOM OGHCI0€e
KJIETOUHBIX CTPYKTYp. YCTAHOBJIEHO, YTO MeMOpaHO/eCTPyKTUBHbIE sIBJIEHUS
IpU OCTPOM NEPUTOHUTE CONPOBOKIAIOTCS aKTHBALUeN MPOLLeCCOB MepeKuC-
HOTO OKHCJEeHHUS JIUIHJ0B U CHHUXKEHHUEM aHTUOKCUJAHTHOTO MOTeHLiuaja
dbepMeHTOB.

O6cyscdeHue u 3akaioyveHue. [Ipy ocTpoM NepUTOHUTE HAGJOJAETCI aKTH-
BalMsl NPOLLECCOB JIMIIONEPUOKUCIeHHs], IPUBOsILASA K HapylleHUI0 GYHKIUN
TOHKOT'0 KMLIEYHHKA, C OHON CTOPOHBI, U K NPOrPeCCUPOBAaHUI0 3a60J1eBaHUs
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Y OCJIOKHEHUSIM, C ApYroi. BeipakeHHOCTh U3MeHeHUN MoppodyHKIHMOHAb-
HOI'0 COCTOSIHUSI KMLIEYHHUKA 3aBUCUT OT TS)KECTH IEPUTOHUTA.

Kaiouesvie c/106a: nepUTOHNUT, OKUCIUTENbHBIN CTPECC, JIUNONEePOKCUaLus,
naToreHes

duHaHcuposaHue: TOATOTOBKA HCCJEJOBaHUs He MNpejroJaraja BHEIIHETO
$bUHaHCUPOBAHUS.

Kongukm unmepecos: aBTopbl 3asBJAAIOT 06 OTCYTCTBUM KOHGJIMKTA UHTe-
pecos.
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GYHKUUM KULIEYHUKa IPU OCTPOM INepUTOHUTe. MeduyuHa u 6UOMEXHO.102UU.
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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.
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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).

Fig. 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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Fig. 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).

[t 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).

Fig. 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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Bksad asmopos:

[II.-A. C. Anb-Ky6aiicu - pa3paboTka KOHIeN MY, UCCleJ,0BaHNe, aHATUTUUeCKHe / IKCIIepUMeHTa/IbHble
paboThl, TporpaMMHoOe obeclieyeHre, BU3yaan3alys, HalMcaHHe YepPHOBUKA PYKONMCH, peaKTUPOBa-
Hue GUHAJIBHOTO BapHUaHTa PYKOIHUCH.

®. M. Anb-MUXbsIBM — aHa/IMTUYECKHe / IKCIIlepUMeHTa/lbHble paboThbl, HalMCaHHe YePHOBUKA PYKOIHUCH.
M. A. AGe[; - aHa/IMTUYECKHe / 3KCIIepUMEeHTa/IbHble paboThl, HalMCaHUEe YePHOBUKA PYKOIUCH.

A. A. Anp-Malixa/ilaHu — aHaJIMTHYeCKYe / 3KCIleprMeHTa/IbHbIe paboThl, HalKCaHHE YePHOBHUKA PYKOIHCH.
A. P. IOHyC - nporpaMMHoe o6ecnedyeHue, BU3yaau3alys, HallMCaHUe YepPHOBUKA PYKOIUCH.

X. A. Anb-/[>ku3aHu - IporpaMMHoOe obecreyeHHe, BU3yaan3aliys, HalkMcaHHe YepHOBUKA PYKONHCH.
JI.X. [I. ixapu - mporpaMMHoOe o6ecriedeHue, BU3yaau3alys, HaMcaHWe YePHOBHUKA PYKOIHUCH.

Bce asmopb! npoyumanu u 0006puiu 0KOH4ameAbHblll 8apUAHM PYKONUCU.
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