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RESUME

Relevance. Systemic inflammation in bronchial asthma (BA) is associated with func-
tional changes in subcellular structures, including mitochondria. Therefore, the study
of mitochondrial structures is important for understanding the pathophysiological
mechanisms of BA formation and progression. The functional activity of mitochondria
largely depends on the qualitative and quantitative composition of fatty acids (FAs)
of the mitochondrial membrane.

Objective. Establishing the characteristics of the FA composition of the mitochondrial
membranes of blood leukocytes in patients with mild and moderate severity of bron-
chial asthma.

Materials and methods. The study involved 244 patients with BA (131 with mild
and 113 with moderate severity) and 60 conditionally healthy individuals. The leuko-
cyte suspension was obtained by Ficoll-Verografin density gradient centrifugation.
Mitochondria were isolated from leukocytes by the standard method of differential
centrifugation in sucrose medium. Methyl esters of FA were analyzed employing a gas
chromatograph. Statistical processing of the results was performed using the STATIS-
TICA 10.0 software package. The critical significance level (p) for testing statistical hy-
potheses was assumed at p < 0.05.

Results. With mild BA (of controlled and partially controlled course of disease)
and with moderate BA of controlled course of disease, a compensatory increase
in the summary indicators of monounsaturated fatty acids (MUFAs) and n-6 polyunsat-
urated fatty acids (PUFAs) occurs against the background of a decrease in the amount
of saturated fatty acids (SFAs). With partially controlled BA of moderate severity,
a breakdown in compensatory capabilities occurs, which is manifested in a decrease
in the summary content of MUFAs and n-6 PUFAs. This may indicate both the devel-
opment of pathological processes underlying BA and the activation of compensatory
mechanisms at early stages of the disease.

Conclusions. Changes in the composition of fatty acids of mitochondrial membranes
have been revealed in BA depending on the severity and level of disease control. Modi-
fication of the mitochondrial fatty acids composition may be an important criterion
for assessing the progression of BA.
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PE3IOME

AkmyanbHocmes. CucmemHoe 8ochasneHue npu 6poHxuaneHol acmme (BA) acco-
YUUPOBAHO C (PYHKYUOHAIIbHbIMU U3MEHEeHUAMU Cy6KIemOYHbIX CMPYyKMyp, 8 mom
yucsne MumoxoHopud. Mosmomy ucciedo8aHue MUMOXOHOPUA/IbHBIX CMpPyKmMyp
AB71AeMCA 8AXHbLIM 019 NOHUMAHUA NAMO@U3U0/I02UYECKUX MexaHU3Mo8 (hopmu-
po8aHusa u npozpeccuposaHus bA. OyHKYUOHAIbHAA AKMUBHOCMb MUMOXOHOpUU
80 MHO20M 3d8UCUM OM KA4eCMBEHHO20 U KOJIUYeCMBEeHH020 COCMasa XUpHbIX
kucnom (KK) MumoxoHOpuasneHol MeMOpaHsi.

Lene. YcmaHosneHue ocobeHHocmel cocmasa XupHbix KUCom membpad mumo-
XoHOpuU netikoyumos Kposu npu bA nezkol u cpedHel cmeneHuU msxxecmu.
Mamepuanel u MmemoOoel. B uccnedosarue sknodeHol 244 6onbHbix bA (131 c nezkoli
u 113 co cpedHeli cmeneHbto maxxecmu) u 60 yc1o08HO 300posbix Uy, Jlelikoyumap-
HYI0 838eCb NOJTy4asiu MeEMOOOM UeHmpugy2upo8aHus Ha epadueHme niomHocmu
gukonn-eepoepaguH. MumoxoHOpuu u3 selikoyumos 8bl0esIfu CMAaHOAapMHbIM
Memoodom dughepeHyuUaTbHO20 YeHmMpugyauposaHusa 8 caxapo3Hol cpede. Memu-
nosvble 3¢pupbl KK aHanusuposanu Ha 2azoeom xpomamozpdge. Cmamucmuyeckas
obpabomka pe3ysibmamos npoussoounace 8 npoepamme «STATISTICA 10.0». Kpumu-
yeckul yposeHb 3Ha4UMoCcmu (p) npu nposepke CMamucmu4yeckux 2unome3s NPuHu-
mascanpu p < 0,05.

Pe3synemameil. [pu nie2koli bA (koHmponupyemozo u Hacmu4HO KOHMPOIUPYEMO20
meyeHus) u npu cpedHeli bA KoHmpoupyemo20 meyeHus HAa POHE CHUXEHUSA CYMMbl
HacsiujeHHbIx XK npoucxodum KoMneHCamopHoe 803pacmaHue CyMMAapHbIX NOKA-
3amenel moHoeHo8bix (MXK) u n-6 nonuneHaceiweHHoix XK (MHXK). [pu yacmuyHo
KoHmponupyemoU bA cpedHeli cmeneHU msaxecmu HAbII00AeMcs Cpblé KOMNeHca-
MOpHbIX 80O3MOXHOCMeU, YMO NPOABIAEMCA 8 CHUXEHUU CYMMAPHO20 COOePXaHUsA
MK u n-6 MHXXK. 9mo moxxem ceudemesibcmeosamse KAk o pazsumuu namosoau-
yecKux Npoyeccos, nexaujux 8 ocHose bA, mak u 06 akmusayuu KOMNEeHCamopHsbIX
MexaHu3Mos.

3akmoyenue. [Ipu 6pOHXUANLHOU Acmme YyCmaHo8/IeHsl U3MeHeHUs cocmasa
XKUPHBIX KUCZIOM MeMbpaH MUMOXOHOpUU 8 3a8UCUMOCMU Om cmeneHuU msaxecmu
U yposHa KoHmposa 3abonesarus. Modugukayusa cocmasa XupHsix KUCIOM MUMO-
XOHOpUU MOXem A8/1AMbCA 8AXHbIM Kpumepuem 0718 OUeHKU hpo2peccuposaHus bA.

Kniouegble cnoea: 6poHxuanbHAs dcmmd, XUpHble KUC/IOMbl, MUMOXOHOpUU, s1eli-
Koyumel, MeM6PaHbl

Ona yntuposaHmA: Kongpatbesa E.B., KonecHukos C.M., ButknHa T./. CocTaB XMpPHbIX
KUCNOT MeMOpaH MUTOXOHAPWUIA NEVKOLUTOB KPOBM Mpu OPOHXMANbHOW acTMme ner-
KO 1 cpefHen cteneHn Tsxectu. Acta biomedica scientifica. 2026; 11(2): 129-136. doi:
10.29413/ABS.2026-11.2.13
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INTRODUCTION

The pathogenesis of bronchial asthma (BA) includes
the processes of changing the energy state of cells
and lipid metabolism, the development of oxidative stress
and systemic inflammation [1]. The systemic inflammato-
ry response in BA is associated with the damage process-
es of biomolecules formed in the conditions of oxidative
stress and functional changes in subcellular structures, in-
cluding mitochondria [2-5].

Previously, we have found that with mild and modera-
te BA, mitochondrial membrane potential (MMP) of im-
munocompetent cells decreases markedly depending
on the severity and level of disease control [6]. Decreased
mitochondrial membrane potential in asthmatic patients
may correlate with altered mitochondrial membrane
structure. This may be influenced by changes in both
the qualitative and quantitative composition of mito-
chondrial membrane fatty acids (FAs). FAs play a key role
in oxidative processes in mitochondria, not only meeting
the cell’s energy needs but also maintaining mitochon-
drial membrane homeostasis. These processes ensure
the normal functioning of cellular structures [7-9]. Modi-
fying the concentration and proportions of FAs adapts
the membrane’s lipid composition, which is aimed
at maintaining optimal conditions for cellular function-
ing. FAs imbalance in mitochondrial membranes can
lead to a reduction in their ability to maintain an elec-
trochemical gradient, which contributes to the disrup-
tion of oxidative phosphorylation and adenosine tri-
phosphate (ATP) production [8, 10]. Therefore, the study
of mitochondrial structures is important for understand-
ing the pathophysiological mechanisms of BA formation
and progression.

OBJECTIVE

The objective of the present study is to establish
the characteristics of the FA composition of the mito-
chondrial membranes of leukocytes in patients with mild
and moderate BA.

MATERIALS AND METHODS

The in vitro study involved peripheral blood samples
taken from 304 individuals. Among them, 60 individu-
als formed the control group (individuals without BA (27
males, 33 females)), 131 individuals were with mild BA (57 -
controlled (28 males, 29 females), 74 — partially controlled
(34 males, 40 females)), and 113 — with moderate BA (55 —
controlled (29 males, 26 females), 58 — partially controlled
(27 males, 31 females)). Average age was 42.5 + 4.4 years.
All individuals had normal body weight (body mass index
was within the range of 18.5-24.99).

The diagnosis of BA was made in accordance
with the (GINA) Global Strategy for Asthma Manage-
ment and Prevention, and the International Classification
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of Diseases 10" Revision (ICD-10). The ACQ-5 (Asthma
Control Questionnaire) test was used to determine the lev-
el of disease control. The ACQ scores ranged from 0.75
to 1.5 indicated partially controlled BA, while scores less
than 0.75 indicated good control [11]. The study was con-
ducted taking into account the requirements of the World
Medical Association Declaration of Helsinki: ethical prin-
ciples for medical research involving human subjects,
as amended in 2024, approved by the local Ethics Commit-
tee of the Vladivostok Branch of the Far Eastern Scientific
Center of the Physiology and Pathology of Breath — Insti-
tute of Medical Climatology and Rehabilitation (Protocol
No. 9 dated November 24, 2021). Voluntary informed con-
sent was obtained from each patient for the health ex-
amination. Exclusion criteria from the study included
the presence of acute infectious diseases in patients,
as well as chronic diseases of internal organs in the acute
phase, chronic heart failure in the decompensation stage,
and uncontrolled BA.

Blood samples were taken in the morning in the fast-
ed state. Peripheral blood was sampled into test glasses
with anticoagulant (EDTA). The leukocyte suspension was
isolated by centrifugation on a Ficoll-Verografin gradient
(density of 1.077 g/ml).

Mitochondria were isolated from leukocytes
by the standard differential centrifugation method
in sucrose medium. The sucrose isolation medium was
prepared using 0.75 M sucrose, 5x10° M ethylenedi-
aminetetraacetic acid (EDTA), 0.5 % bovine serum albu-
min, and 0.01 M phosphate buffer. A pure supernatant
with mitochondrial membranes was obtained by 5-fold
centrifugation at 14.000 rpm (Z383K cooled centrifuge,
Hermle LaborTechnik, Germany). Up to the analysis,
the samples were stored at a temperature of -80°C. Lipids
were extracted from mitochondrial membranes accord-
ing to the Bligh and Dyer method (1959) using a chlo-
roform mixture consisting of methanol (1:2 vol/vol) [12].

Methyl esters of FAs were obtained by sequential
treatment of lipids according to the Carreau and Duback
method (1978) [13], and then purified by preparative
thin-layer chromatography in benzene. The methyl es-
ters of FAs were eluted with chloroform; the solvent was
evaporated using a vacuum rotary evaporator (IKA RV 05,
Germany). Methyl esters of FAs were dissolved in 0.2 ml
of hexane and analyzed on a GC-2010 gas chromato-
graph (Shimadzu, Japan) equipped with a flame ioni-
zation detector with a SH-Rtx-5MS capillary column
(L =30 m; d =0.25 mm) in the following mode: input
at 250°C (without flow separation), 160°C (2 min) — (2°C/
min) - 260°C (10 min); summary chromatography time
was 62 min, helium was used as a carrier gas, gas veloc-
ity in the column was 0.6 ml/min. The compounds were
identified by comparing their mass spectra with the mass
spectra of the NIST20 database. The data was presented
as a percentage of the summary content of FAs.

The calculations were carried out employing STATIS-
TICA software package version 10. The results of nonpara-
metric descriptive statistics were presented in the form
of median (Me), lower and upper quartiles (Q25; Q75).
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The results of parametric statistics were presented
as the arithmetic mean and the standard deviation sigma
(Mz0). The Kruskal — Wallis-test was used for intergroup
analysis of quantitative indicators in 3 or more groups,
followed by post-hoc comparison using the Conover - In-
man-test. The significance level of the differences was as-
sumed at p < 0.05.

RESULTS
As a result of the study, the composition of FAs of mi-

tochondrial membranes in BA was established (Table). Mi-
tochondrial membranes are characterized by the presence

TABLE

of saturated, monounsaturated, and polyunsaturated FAs
with a carbon skeleton length ranging from 10 to 24 car-
bon atoms. FAs that did not exceed 0.03 % are not includ-
ed in the table.

Analysis of the quantitative composition of the FAs
of mitochondrial membranes has revealed a decrease
in the main pool of saturated fatty acids (SFAs) in patients
with BA. Thus, in comparison with the control group,
with mild BA, the content of myristic acid (14:0) has de-
creased by 30 % (p < 0.001) and 37 % (p < 0.001), while
with moderate BA, it was lower by 63 % (p < 0.001)
and 80 % (p < 0.001) for controlled and partially controlled
course of disease, respectively. A decrease in stearic acid
content (18:0) was observed as well: a decrease of 30 %

COMPOSITION OF FAS OF MITOCHONDRIAL MEMBRANES IN BA

Indicators, %

Mild BA
Control
group (1)
n=60

Groups '
Controlled (2) Partially

o=/ n=74

controlled (3)

Moderate severity BA
Conover-

Inman-test

Kruskal-
Partially Wallis-test
controlled (5)

n=58

Controlled (4)
n=55

Saturated fatty acids (SFAs)

0.3
(0.26; 0.35)

0.21
(0.18;0.23)

0.19
(0.14;0.22)

Myristic acid
(14:0)

38.8
(38.69; 38.87)

38.03
(37.96; 38.09)

38.25
(38.18;38.29)

Palmitic acid
(16:0)

49.07
(48.98; 49.12)

34.26
(34;19; 34;29)

38.85
(37,78;39.9)

Stearic acid
(18:0)

Arachidic acid
(20:0)

0.91
(0.86; 0.97)

0.89
(0.82;0.91)

0.84
(0.78; 0.87)

1.72
(1.69; 1.75)

1.04
(1;1.08)

Behenic acid 1.8
(22:0) (1.76; 1.83)

p,,<0.001
p,,<0.001
p,,<0.001
p,;<0.001
p,.<0.001
p,.<0.001

p,,=0.140
p,,=0.213
p,.=0.146
p,<0.032
p,,=0.094
p, ,=0.023

p,,<0.001
p,,<0.001
p,,<0.001
p,;<0.001
p,.<0.001
p,,<0.001

p,,<0.001
p,,<0.001
p,,=0.018
p,=0.030
p,,<0.001
p, .<0.001

p,,=0.045
p,.,<0.001
p,,<0.001
p,.<0.001
p,.<0.001
p,.<0.001

0.11
(0.07;0.13)

0.06
(0.04;0.07)

H=41.4
p<0.001

38.64
(38.59; 38.66)

36.12
(36.06; 36.15)

H=11.6
p=0.036

42.45
(42.4;42.51)

4412
(43.07; 44.88)

H=43.5
p<0.001

0.81
(0.78;0.82)

0.76
(0.71;0.79)

H=28.7
p=0.007

0.54
(0.49; 0.58)

0.45
(0.41;0.5)

H=36.2
p<0.001

Monounsaturated fatty acids (MUFAs)

1.58
(1.52;1.62)

3.16
(3.09; 3.2)

4.56
(4.48;4.61)

Oleic acid
(18:1n-9)

132

p,,<0.001
p,,<0.001
p,,<0.001
p,;<0.001
p,.<0.001
p,,=0.004

0.55
(0.51;0.59)

1.02
(0.98; 1.05)

H=39.7
p<0.001
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TABLE (continued)

2.06
(1.96; 2.12)

10.52
(10.44; 10.6)

221
(2.17;2.26)

Erucic acid
(22:1n-9)

p,,<0.001
p,,=0.007
p,,<0.001
p, ,<0.001
p,,<0.001
p,.<0.001

11.66
(11.57;11.71)

0.68
(0.61;0.72)

H=36.5
p<0.001

Polyunsaturated fatty acids (PUFAs)

1.06
(1.01;1.12)

1.79
(1.69; 1.85)

7.27
(7.16; 7.34)

Linoleic acid
(18:2n-6)

Eicosadienoic
acid
(20:2n-6)

0.11
(0.07;0.17)

0.38
(0.3;0.41)

0.16
(0.12;0.19)

Arachidonic
acid
(20:4n-6)

0.91
(0.7;0.95)

0.18
(0.17;0.22)

0.17
(1.09;0.18)

p,,<0.001
p,.,<0.001
p,,<0.001
p,.=0.003
p,.<0.001
p,.<0.001

p,,<0.001
p,,=0.081
p,,=0.075
p, ;=0.049

3.88
(3.82;3.96)

0.47
(0.42; 0.49)

H=41.0
p<0.001

0.16
(0.14;0.2)

0.04
(0.03; 0.06)

H=9.2
p=0.032

p,,<0.001
p,;<0.001
p, ,=0.062
p, ;=0.059
p,,<0.001
p,.<0.001

0.81
(0.75;0.82)

0.71
(0.64;0.77)

H=17.9
p=0.004

Summary FAs indicators

90.88
(90.55;91.14)

75.78
(75.52;76.03)

79.51
(78.21; 80.71)

Summary
SFAs

3.64
(3.48; 3.74)

13.68
(13.53;13.8)

6.77
(6.65; 6.87)

Summary
MUFAs

2.08
(1.78; 2.24)

235
(2.16;2.48)

7.6
(7.32;7.71)

Summary
PUFAs

18:1n9/18:0,
r.u.

0.03
(0.03; 0.04)

0.09
(0.08;0.1)

0.12
(0.11;0.13)

(p < 0.001) and 21 % (p < 0.001) was noted in mild BA,
14 % (p < 0.001) and 10 % (p < 0.001) in moderate BA
in the controlled and partially controlled groups, respec-
tively. The content of arachidic acid (20:0) has decreased
by 2 % (p < 0.001) and 8 % (p < 0.001) with mild severity
BA, by 11 % (p = 0.018) and 17 % (p = 0.030) with mode-
rate severity respectively in controlled and partially con-
trolled BA, respectively. A decrease in the level of behenic
acid (22:0) by 4 % (p = 0.045) and by 42 % (p < 0.001) was
observed in mild BA, while by 70 % (p < 0.001) and 75 %
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p,,<0.001
p,.,<0.001
p,,<0.001
p,.<0.001
p,.<0.001
p,.<0.001

p,,<0.001
p,,<0.001
p,,<0.001
p,;<0.001
p,.<0.001
p,.<0.001

p,,<0.001
p,;<0.001
p,,<0.001
p, ,<0.001
p,,<0.001
p,.<0.001

p,,<0.001
p,,<0.001
p,,<0.001
p,.<0.001
p,.<0.001
p, .<0.001

82.55
(82.33;82.7)

81.51
(80.29; 82.39)

H=46.2
p<0.001

12.21
(12.08;12.3)

1.7
(1.59; 1.77)

H=49.9
p<0.001

4.85
(4.71;4.98)

1.22
(1.09; 1.32)

H=51.4
p<0.001

H=48.6
p<0.001

0.01
(0.01;0.02)

0.02
(0.01;0.03)

(p <0.001) in moderate BA for controlled and partially con-
trolled course of disease, respectively.

Against the background of a decrease in the propor-
tion of SFAs, multidirectional changes in the relative con-
tent of monounsaturated fatty acids (MUFAs) in BA were
revealed relative to the control group. The level of oleic
acid (18:1n-9) has increased twice (p < 0.001) and 2.9-
fold (p < 0.001) in mild BA and partially controlled BA,
while in moderate BA it has decreased by 65 % (p < 0.001)
and 35 % (p = 0.004) in controlled and partially controlled
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BA, respectively. The relative content of erucic acid (22:1n-
9) in the controlled course of disease increased 5.1-fold
(p < 0.001) in mild BA, 5.7-fold (p < 0.001) - in moderate
BA, and by 7 % (p = 0.007) - in partially controlled mild
BA. At the same time, a decrease in the content of erucic
acid (22:1n-9) by 67 % (p < 0.001) was observed in partially
controlled BA of moderate severity.

A certain features in changing the content of linole-
ic acid (18:2n-6) should be noted in the pool of PUFAs.
This change is characterized by an increase in the rela-
tive content of linoleic acid (18:2n-6) 1.7-fold (p < 0.001)
and 6.9-fold (p < 0.001) in mild BA of controlled and par-
tially controlled course of disease, respectively. In con-
trolled moderate severity of BA, it has increased 3.7-fold
(p < 0.001). However, with partially controlled BA of mod-
erate severity, the proportion of linoleic acid (18:2n-6) has
decreased 2.3-fold (p = 0.003) relative to the control.

The relative content of arachidonic acid (20:4n-6) has
decreased by 80 % (p < 0.001) and 81 % (p < 0.001) in pa-
tients with mild BA with controlled and partially controlled
course of disease, respectively. In patients with moderate
BA, its content had no statistically significant differences
comparing to the control group.

The assessment of the summary indicators of the FAs
of mitochondrialmembranesallowed establishing patterns
of imbalance of these parameters in mild and moderate
BA. Against the background of a decrease in the summary
pool of SFAs, an increase by 13 % (p < 0.001) in the pool
of summary indicators of n-6 PUFAs (summary PUFAs)
has been revealed in mild severity-controlled BA, 3.7-
fold (p < 0.001) — in mild severity partially controlled BA,
and 2.3-fold (p < 0.001) - in moderate severity-controlled
BA. In moderate severity partially controlled BA, the sum-
mary PUFA indicator has decreased by 41 % (p < 0.001).

A similar trend was observed in relation to the sum-
mary indicators of the MUFAs (summary MUFAs). Thus,
in controlled and partially controlled mild BA, and in mode-
rate severity-controlled BA, this parameter has increased
by 13 % (p < 0.001), 265 % (p < 0.001), and 133 %
(p < 0.001), respectively. With a partially controlled BA
of moderate severity, the summary MUFAs has decreased
by 41 % (p < 0.001).

DISCUSSION

The data obtained in the study indicate a modifica-
tion of the FAs composition of mitochondrial membranes
in patients with BA. However, the severity and tendency
of these changes have certain specifics in the studied
groups.

A pronounced deficiency of SFAs became com-
mon feature for all groups of patients with BA compared
with the control group. (14:0, 16:0, 18:0, 20:0, 22:0).
It is known that mitochondria obtain energy used prefe-
rably for oxidation of short-, medium-, and long-chain
SFAs. In case of energy deficiency, mitochondria switch
to use glucose as a substrate for B-oxidation [14-16].
A reduction in the concentration of saturated fatty acids

in mitochondrial membranes can serve as an indicator
of energy deficiency at the cellular level. A deficiency
of SFAs leads to dysfunction of oxidative phosphorylation,
which, in turn, initiates lipid peroxidation and phospholi-
polysis. These processes cause structural damage to mito-
chondrial membranes and can trigger apoptotic pathways
that lead to cell death [8, 14, 17, 18].

Accumulation of monoenic acids in mitochondria,
manifested by an increase in the proportion of oleic (18:1n-
9) FA in mild BA, as well as erucic (22:1n-9) FA in mild BA
and controlled BA of moderate severity, can be considered
as a compensatory response. Another indicator of com-
pensatory processes can be the production of n-6 PUFA,
in particular, linoleic acid (18:2n-6) in mild BA and con-
trolled BA of moderate severity.

However, with moderate BA, compensatory capabili-
ties are likely being disrupted, which is manifested by a de-
crease in the content of oleic (18:1n-9) FA in moderate BA,
as well as a decrease in the amount of erucic (22:1n-9)
and linoleic (18:2n-6) FAs in patients with moderate BA
with a partially controlled course of disease.

The PUFAs are precursors of the synthesis of oxylip-
ins and specialized pro-resolving mediators, which are
involved in the regulation of inflammatory responses [2,
19-22]. A significant decrease in the content of arachidonic
acid in mild BA may indicate a reduction in the progression
of the inflammatory process at these stages. It is known
that arachidonic acid (20:4n-6) is a substrate for the synthe-
sis of pro-inflammatory and bronchoconstrictor oxylipins
(thromboxanes and leukotrienes), and increase in its con-
tentin membranes may be unfavorable prognosis of an in-
creased pro-inflammatory response [23, 24].

The change in the ratio of FAs may be due to a change
intheirmetabolisminthe humanbody, carried outthrough
the desaturation and elongation mechanisms. These pro-
cesses are regulated by certain enzyme systems, whose
activity can be assessed by FA metabolic transforma-
tion indicators. This concerns, in particular, desaturas-
es involved in the biosynthesis of FAs. The ratio of FAs
18:1n9/18:0 reflects the activity of the A9 enzyme of desat-
urase [25]. With mild BA, this indicator has increased 2.9-
fold (p < 0.001) and 3.6-fold (p < 0.001) in the controlled
and partially controlled groups of patients, respectively.
However, with moderate BA, the ratio of 18:1n9/18:0 has
decreased by 60 % (p < 0.001) and by 28 % (p < 0.001)
for controlled and partially controlled course of disease,
respectively.

The obtained outcomes may indicate the activation
of compensatory mechanisms in patients with mild BA
and the depletion of these mechanisms in case of mode-
rate BA.

CONCLUSIONS

The conducted study has shown that BA causes
changes in the composition of FAs in the mitochondri-
al membrane. Against the background of a decrease
in the amount of SFAs, the summary indicators of MUFAs
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and n-6 PUFAs in mild BA of both controlled and partial-
ly controlled course of disease, as well as in controlled
BA of moderate severity increase as a compensatory re-
sponse. With partially controlled BA of moderate severity,
compensatory capabilities are disrupted, which is mani-
fested in a decrease in the total content of MUFAs and n6
PUFAs. This may indicate both the development of patho-
logical processes underlying BA and the activation of com-
pensatory mechanisms. Modification of the composition
of mitochondrial FAs may become an important criterion
for assessing the progression of BA.
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