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The indicators of the activity of lipid peroxidation and the antioxidant system were studied in dynamics in
158 patients with infectious mononucleosis depending on the severity of the clinical course of the disease.

It is proved that lipid peroxidation is significantly activated in patients with infectious mononucleosis as
the severity of the disease increases and therefore increases the oxidative activity of blood plasma, the
concentration of dyne conjugates and malondialdehyde in the blood, decreases the activity of antioxidant
enzymes of erythrocytes (catalase, superoxide dismutase, glutathione peroxidase, glutathione reductase),
glutathione peroxidase and glutathione reductase activity in plasma and lowering the concentration of total
and reduced glutathione in the blood, as well as reduce the antioxidant activity of blood plasma and
erythrocytes.
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CTAH NEPEKMCHOI'O OKHUCJIEHHS JIIIIAIB TA AHTHOKCUJAHTHOI CUCTEMH Y
XBOPUX HA IHOEKIIMHU MOHOHYKJIEO3

IHIycmesans M. @.%, JIadosa T. L%, Bonodyesa O. B.%, [Tasauxosa K. B.%, Faminoecvka A. I1.?

! XapkiBchbka MeMYHA aKaJeMis ICIIIUIUIOMHOI OCBiTH, ByJI. AMOCOBa, 58, M. Xapkis, 61176, Ykpaina
2 XapkiBcbkuii HalioHanbHuUi yHiBepcuteT imeni B. H. Kapasina, mn. Cso6oau, 6, m. Xapkis, 61022,
VYkpaina

VY 158 xBopux Ha iH(EKUIHHIH MOHOHYKJIC03 BUBYEHI B JUHAMIlll OKA3HUKH aKTHBHOCTI NMEPEKUCHOTO
OKHCIJICHHS JIMiJIB 1 AHTHOKCHJAHTHOI CHCTEMH B 3aJIe)KHOCTI BiJI TSIKKOCTI KIIHIYHOTO Tepediry
3aXBOPIOBAHHS.

JloBeneHo, 1110 y XBOPHUX Ha iHQEKUiHHUH MOHOHYKIIEO03 MPOTSITOM HAPOCTaHHS TSKKOCTI 3aXBOPIOBAHHS
JIOCTOBIPHO aKTHUBYETHCSI MEPEKUCHE OKHMCICHHS JIMIAiB, B 3B'SI3KY 3 YHM IMiJBUIIYIOTHCS OKHCIIOBAJIbHA
aKTUBHICTh IUTa3MH KpPOBi, KOHIIEHTpamis B KPOBi II€HOBHX KOH'IOTAaTiB 1 MAaJOHOBOTO JiajibAerinay,
BiIOYBA€ThCS OCNAOICHHS AaKTUBHOCTI AHTHOKCHUIAHTHOI CHCTEMH, IO AacoIliiioBaHe 31 3HIKEHHSIM
AKTUBHOCTI ~ AQHTHOKHCIIIOBAJIBHMX  (DEPMEHTIB  epUTPOLMTIB  (KaTajasu,  CYNEepPOKCHATUCMYTa3H,
TIIyTaTiOHIIEPOKCUIA3H1, TIyTaTiOHPEAYKTa3u), aKTUBHOCTI TIyTaTiOHIEPOKCHAA3H 1 TIIyTaTIOHPETyKTa3H B
m1a3Mi KpoBi 1 3HIKEHHSM KOHIICHTpAIlil 3arajJbHOTO0 Ta BiJIHOBJICHOTO TJIYTaTiOHYy B KpOBi, a TaKOX
3HIKEHHSIM aHTHOKCHIAHTHOI aKTHBHOCTI TUTa3MH KPOBi Ta €pUTPOIIUTIB.

K/ITIOY0BI CJ/IOBA: iHGeKuiiHNA MOHOHYKJIE03, MEePEeKHCH JiMmiiB, aHTHOKCHAAHTHA CHCTEMa,
Karajgaza, CyMepPOKCHAIUCMYTa3a, TIyTaTIOHTEPOKCHIa3a, TIyTaTiOHpeayKTaza, [i€HOBI KOH'IOTaTH,
MAaJIOHOBHI! JiasbAerij, TIyTaTioH

© Shustval M. F., Liadova T. I., Volobuieva
0.V., Pavlikova K. V., Gamilovska A. P., 2018 33


mailto:med@karazin.ua

Journal of V. N. Karazin” KhNU. 2018

COCTOSIHUE MMEPEKMCHOT O OKUCJIEHUSA JIUITAJ0OB U AHTUOKCUJIAHTHOM
CHUCTEMBI Y BOJbHBIX HHOEKIIMOHHBIM MOHOHYKJIEO30M

Hlycmeany H. @.,/Iadosa T. H.%, Bonobyesa O. B.?, Ilaenuxosa K. B.?, Tamunoeckas A. I1.,
Cesacmuanosa T. B.

B XapbKOBCKasi METUITMHCKAs aKaJIeMUs ITOCIEAUIUIOMHOTO 00pa3oBanus, yi1. AMocoBa, 58, . XapbKoB,
61176, Yxpauna

2 XapbKOBCKHil HALMOHAJBHBIN yHUBepcuTeT uMenu B. H. Kapasuna, nn. Ceo6oagl, 6, . Xapbkos, 61022,
Ykpauna

VY 158 OonbHBIX MH(EKIMOHHBIM MOHOHYKJICO30M HM3Y4YEHBI B JMHAMMKE TOKA3aTeNd aKTMBHOCTH ITEPEKHCHOTO
OKWCJICHUS JIUTTHIOB Y aHTHOKCH/IAHTHOM CHCTEMBI B 3aBUCHMOCTH OT TSDKECTH KITMHUYECKOTO TeUeHHs 3a00JIeBaHus.

JokazaHo, 4to y G0JBHBIX HH(EKIMOHHBIM MOHOHYKJIE030M 10 MEpE HapacTaHUs TSHKECTH 3a00JIeBaHHSI IOCTOBEPHO
AKTUBHPYETCS TIEPEKICHOE OKUCIIEHHE JIUITHJIOB, B CBSI3U C YEM TIOBBIILIAIOTCS OKHCIIUTEIbHAS aKTHBHOCTD IL1a3MbI KPOBH,
KOHLICHTPALWsI B KPOBH JIMEHOBBIX KOHBIOTATOB M MAJIOHOBOTO JIMAJIBJIETHJIA, MPOVCXOAHUT OCia0ieHne aKTHBHOCTH
AHTUOKCHJIAHTHOH CHCTEMBl, YTO AaCCOLMMPOBAHO CO CHIDKCHHMEM AaKTMBHOCTH AHTHOKMCIMTENBHBIX (hepMEHTOB
SPUTPOLUTOB  (KaTalasbl, CYNEPOKCHIUCMYTa3bl, IIyTaTHOHNEPOKCHAA3bl, INyTaTHOHPELYKTasbl), aAKTHBHOCTH
DIIYTaTHOHIIEPOKCHA3bl M TIIYTATHOHPEAYKTa3bl B IUIA3ME KPOBM M TIOHIDKCHHEM KOHIICHTPALMM OOLIero Hu
BOCCTAHOBJICHHOTO TNIyTaTHMOHA B KPOBM, @ TAIOKE CHIDKCHHEM AHTUOKHCIIMTEIBHOW AKTUBHOCTH IUIA3Mbl KPOBH U
SPUTPOLIUTOB.

K/TIOYEBBIE C/IOBA: vH(bEKIMOHHBI MOHOHYKJICO3, TICPEKUCH JTUITHAIOB, aHTHOKCHIAHTHAS CUCTEMa, KaTanasa,
CYTIEPOKCHIMCMYTa3a, TIIyTaTHOHTEPOKCHIA3a, TTyTaTHOHPEYKTa3a, TUEHOBbIC KOHBIOTATHI, MAJIOHOBBIN JUAIBICTHU]L,
TJTyTaTHOH

INTRODUCTION OBJECTIVE

Infectious mononucleosis (IM) is a The aim of the work was to study the state
widespread disease of childhood, which has  of lipid peroxidation and antioxidant system of
been increasingly diagnosed among adults the disease in patients with various forms of
recently. The etiological factor of myocardial  severity of IM in the dynamics.
infarction is Epstein-Barr virus (EBV) in most
cases, which is characterized by a discrete MATERIALS AND METHODS
symptom complex followed by damage of the 158 patients with IM (80 women and 78
immune system, namely, the lifetime men) aged from 18 to 32 years were examined.
persistence of the virus in B lymphocytes. EBV ~ IM was mild in 58 patients, in moderately
is a lymphotropic agent that causes the severe form in 56 patients and 44 patients had
development of lymphoproliferative syndromes  severe form. The work was performed at the

and immune deficiency [1-3]. Department of General and  Clinical
Other clinical manifestations are possible in  Immunology and Allergology, Medical Faculty,
addition to the triad of symptoms -  V.N. Karazin Kharkiv National University on

lymphadenopathy, tonsillitis, hepatospleno-  the basis of the Regional Clinical Infectious
megaly in case of 1M, that are associated with ~ Diseases Hospital in Kharkiv within the
heart damage (myocardium, pericardium, framework of the research theme of the
coronary arteries), central and peripheral department «Study of the role of immune,
nervous system (meningitis, meningoence- autoimmune and metabolic disorders in the
phalitis), kidney (nephritis), pancreatitis  pathogenesis and consequences of the
orchites and others [4-6]. infectious process caused by herpes virusesy,
Previous studies have shown that activation  state registration Ne 0112U005911. The study is
of lipid peroxidation, which is accompanied by  open, controlled, conducted in accordance with
the formation of primary and secondary lipid the Declaration of Helsinki and the principles of
hydroperoxides with toxic properties, plays an  GCP and approved by LEC [10].
important role in the pathogenesis of cell All patients underwent a complete clinical,
destruction of various organs [7-9]. However,  haematological, biochemical and immune-
the processes of free-radical lipid oxidation and  logical examination.

antioxidant protection have been poorly The diagnosis of IM was established on the
understood in patients with IM, and the data  basis of the clinical picture of the disease,
obtained are contradictory. taking into account epidemiological analysis

34



data and confirmed by detecting EBV DNA in
serum and saliva of patients with EBV, also
studied the serological markers of EBV that are
immunoglobulin’s (IgM, IgG) to capsid (VCA),
to the nuclear (NA) and early (EA) antigens by
means of enzyme linked immunosorbent assay
(ELISA) using the IBL (Germany) and Vector-
Best (RF) kits, detection of EBV DNA by blood
polymerase chain reaction (PCR).

A comprehensive study of patients included
the study of peripheral blood with the detection
of atypical mononuclear cells, the activity of
alanine, aspartic transaminases, the content of
bilirubin fractions in the blood. The state of
lipid peroxidation (LPO) in patients with IM
was appreciated according to the content of
dyne conjugates (DC), malondialdehyde
(MDA), the serum total oxidative activity
(TOA). The state of the antioxidant system was
assessed according to the determination of the
serum and erythrocytes total antioxidant
activity (TAA), the activity of catalase,
superoxide dismutase, glutathione peroxidase,
glutathione reductase of erythrocytes, total
glutathione, oxidized and reduced serum
glutathione. Examination of patients was
carried out in the first days upon admission to
the clinic, then on the 5th, 10th, 20th and 30th
days of treatment. The control group consisted
of 30 healthy people aged from 18 to 30 years,
in whom the indicators of oxidative and
antioxidant activity of blood plasma and
erythrocytes were determined.

All patients received standard therapy that
included anti-viral medications; valaciclovir
1000 mg 3 times daily, detoxification therapy
(reosorbilact, 5 % glucose solution), hepatopro-
tectors, antipyretic drugs, antihistamines.

Statistical processing of the research results
was carried out using the Statistika 6.0 for
Windows (Stat Soft Inc., USA) on a personal
computer with a Pentium 11 Celeron 850 PPGA
processor. These results are presented in an
article with assessing the reliability of
differences by the Student's criterion at
p < 0.05. The non-parametric Spearman method
of correlation analysis was used to balance the
relationship  between various biochemical
parameters.

RESULTS

The clinical picture of IM was typical in
most patients. Patients complained of general
weakness, headache, myalgia, arthralgia, sore
throat when swallowing, sweating, and fever up
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to 38-39.6 ° C, which persisted for 15 to 30
days and often longer during the early days of
the disease. Typical changes specific for 1M
were detected in the clinical analysis of blood,
leukopenia was detected more often at the
beginning of the disease, which was later
replaced by leucocytosis (9-10 x 10%1), the
content of mononuclear lymphocytes and
monocytes significantly increased, reaching 50—
80 % of the total number of leukocytes. The
detection of atypical mononuclear was a
characteristic sign of IM in the blood (20 % or
more). The duration of preservation of wide
plasma lymphocytes averaged around 2-3
weeks, sometimes up to 2 months, the ESR
remained within the normal range or slightly
increased in this category of patients.

An ultrasound examination revealed an

enlarged liver, spleen, peribronchial and
peritracheal lymph nodes.
Anterior and posterior cervical,

submandibular and axillary lymph nodes were
enlarged in all patients with IM.

Cytolytic syndrome was diagnosed in 43
(76.3 %) patients with moderate-severe course
of IM and in 30 (88.7 %) patients with severe
course, which proceeded with an increase of
direct bilirubin in blood. The level of direct
bilirubin increased at an average of 15.0 +
0.9 umol/I (p < 0.01), the ALT activity — 1.85 +
0.09 mmol/l, ACT 1.12 £ 0.07 mmol/l
(p<0.01) in patients with a moderate-severe
course of IM. In patients with severe course of
IM, the level of direct bilirubin in the blood
increased on average to 23.9 £ 1.1 umol/l
(p <0.01), ALT activity — to 2.24 = 0, 1 mmol/I
(p<0.01), ACT activity to 135 =+
0.08 mmol/l (p <0.01), which indicated liver
involvement in the pathological process.

The content of direct bilirubin, the activity
of ALT and ACT in blood in patients with 1M
with a mild course did not significantly differ
from those in the control group.

Direct bilirubin content, ALT and ACT
activity in blood normalized closer to the 20th
day in the course of treatment in patients with
moderate-severe IM, whereas in case of severe
course — to the 30th day, and often later.

The results of the study of indicators of the
oxidative and antioxidant systems in patients
with IM are presented in table, from which it
follows that TOA of blood plasma (p < 0.01),
concentration in blood primary (DC) and
secondary (MDA) lipid hydroperoxides
(p < 0.01) increase significantly in accordance
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with the severity of the disease in patients with
IM. A high direct correlation was found
(r =0.65; r = 0.69) between the blood levels of
DC and MDA, on the one hand, and the overall
oxidative activity of blood plasma, on the other
hand, which indicates the important role of lipid
hydroperoxides in increasing the oxidative
activity of blood plasma in these patients
with IM.

The activation of lipid peroxidation in
patients with IM of a mild course was
accompanied by a statistically significant
decrease in the TAA of blood plasma and
erythrocytes (p <0.001), a decrease in the
activity of erythrocyte antioxidant enzymes —
catalase (p <0.001), superoxide dismutase
(p <0.001), glutathione peroxidase (p < 0,01),
an increase in activity of plasma glutathione
reductase (p <0.001), reduced glutathione
(p < 0.001), which indicates an increase in the
activity of the glutathione system, which is
involved in the inactivation of lipid hydro-
peroxides in the blood and tissues [11-13].

As the clinical, immunological and
haematological parameters improved while
treating patients with IM with a mild course, the
indicators of the LPO decreased and the activity
levels of the antioxidant system increased, and
by the 20th day of treatment the concentration
of DC in the blood decreased to 1.4 + 0, MDA
on average 03 pmol/l (p <0.001), MDA on
average up to 0.40 £ 0.03 umol/l (p <0.001)
and TOA of blood plasma on average to 3.75 £+
04% (p<0.001). The plasma antioxidant
activity was statistically significantly increased
by an average of 6.6 = 0.8 % and of erythro-
cytes by an average of 39.6 + 1.6 % (p < 0.001),
the activity of catalase increased on average to
66.4 £ 2,0 mmol/s.mg protein (p <0.001) in

erythrocytes, erythrocyte superoxide dismutase,
on average, up to 62.2=+2.1unitssmg (p
< 0.001), glutathione peroxidase, on average,
up to 180.5+9.0 pmol/smg protein (p
< 0.001), blood plasma glutathione peroxidase,
on average, up to 4.9 = 0.13 mkkat/l (p <0.05),
plasma glugate reductase, on average, up to 2.1
+0.03 mkkat/l (p <0.05), erythrocyte gluta-
thione reductase, on average, up to 76.5 +
2.5 umol/s.mg  protein (p<0,05), the
concentration of total glutathione in blood did
not significantly change (p > 0.05), the content
of oxidized glutathione in blood decreased, on
average, to 55.6 = 6.4 mmol/l (p <0.05), and
the level of reduced glutathione increased, on
average, to 974.8 = 7.3 umol/l (p > 0.05) and
did not significantly differ from the
corresponding indicators of the control group.

Analysis of the obtained data (tab. 1)
showed that severity of the disease increases in
parallel with the increase of the activity of lipid
peroxidation and the decrease in the activity of
the antioxidant system in patients with IM, that
manifests in an increase in the TOA of blood
plasma (p <0.001) , the concentration of DC
(p<0.001) and MDA (p<0.001), and in a
decrease of the TAA of plasma (p < 0.001) and
erythrocytes (p <0.001), the actioxidative
activity of erythrocyte enzymes — catalase
(p < 0.001), superoxide dismutase (p < 0.001),
glutathione peroxidase (p <0.001), glutathione
reductase (p <0.001); plasma glutathione
peroxidase and plasma glutathione reductase (p
< 0.01), the concentration of total and reduced
glutathione in blood (p < 0.001) and the content
of oxidized glutathione in blood (p < 0.001),
which indicates a pronounced imbalance
between the processes of radical oxidation of
lipids and antioxidant protection.

Table
Indicators of lipid peroxidation and antioxidant systems in patients with IM (M £+ m)
. Moderate-
: Control Mild IM Severe IM
Indicator (n=30) (n=58) sezlnleSGI)M (n=44)
Total oxidative activity of 43403 6,7 £ 0,45; 9,3+0,52; 12,7+ 0,75;
plasma, % ' ' p <0,001 p <0,001 p < 0,001
Dyne conjugates, pmol/l 124002 2,4+0,03; 3,7 +0,06; 5,1+0,07;
’ ’ p <0,001 p <0,001 p <0,001
Malonic dialdehyde, moll/l 0,8 +0,03; 2,2 £0,04; 2,8 +0,04;
0,35+ 0,015 p < 0,001 p < 0,001 p <0,001
Total antioxidant activity of 82404 6,3 +0,08; 5,4 +0,65; 3,6 £0,05;
plasma, % ' ' p <0,001 p < 0,001 p < 0,001
Total antioxidant activity of red 415412 34,2+0,9; 22,7+1,0; 11,4+0,8;
blood cells, % ’ ’ p <0,001 p < 0,001 p <0,001
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Continuation of the table

Erythrocyte catalase activity, 672426 50,4+ 1,7; 426+1,2; 304 +1,1;
mmoll/sg protein ' ' p <0,001 p <0,001 p <0,001
Erythrocyte superoxide 638423 53,4+ 1,8; 43,7+ 1,8; 36,2+ 1,5;
dismutase activity, units/mg Hb ' ' p <0,001 p <0,001 p <0,001
Total blood glutathione, mmol/I 1076 + 8,2 990,0 + 9,4; 735,6 + 8,6; 564,7 + 6,4;

p<0,05 p <0,001 p <0,001
Oxidized blood glutathione, 504447 86,5+ 5,2; 215,6 + 4,6; 254,5 + 3,9;
mmol/| ' ' p <0,001 p <0,001 p <0,001
Reduced blood glutathione, 9405+ 8.3 990,0 £ 8,2; 524,7 £ 6,0; 326,3+ 3,6;
mmol/| ’ ' p <0,001 p <0,001 p <0,001
Erythrocyte glutathione i i )
B?;?;iindase activity, umol/sg 183,8+5,6 15;95&0651’ ilfoidr)oi 6;<70i(;10?
Plasma glutathione peroxidase 394015 3,1+0,13; 1,85+ 0,02; 0,9+0,02;
activity, mkkat/I ' ' p<0,01 p <0,001 p <0,001
Glutathione reductase plasma 204002 2,9+0,03; 1,6 £0,01; 0,9 +0,01;
activity, mkkat/I ' ' p <0,001 p <0,001 p <0,001
Erythrocyte glutathione i i )
;er(éltlecitr?se activity, umol/sg 73,7+2,6 9p6i50i’ 020’2’ b;)Z’Z SL: Old?.’ 5p3’<7 Oi, 016?’

Note: Reliability of differences p compared with the control group.

The activity of lipid peroxidation decreases
and the activity of the anti-peroxide system
increases while conducting antiviral therapy in
patients with moderate-severe and severe
course of IM, however, the full normalization
of the activity indicators of these systems was
not observed by the 30th day of the disease,
which is consistent with the data of other
authors [14], and indicates a severe violation of
antioxidant protection in patients with severe
and moderate-severe forms of IM, which may
be associated with adverse outcomes of IM.

DISCUSSION

Lipid peroxidation is one of the most
important biological processes that constantly
occurs in the human body and is actively
involved in the processes of adaptation, anti-
infective protection, removal of endo- and
exotoxins, tumour cells and destroyed tissues,
regulation of vascular tone, permeability of cell
membranes and the vascular wall, haemostasis,
etc. [13, 15-16]. Under normal conditions, LPO
flows continuously inside all cells at an
extremely low level, providing regulation of the
structure and function of cell membranes [15].
The most reactive in this regard cells are of the
monocyte-macrophage system of the blood,

Kupffer cells of the liver, alveolar
macrophages, macrophages of connective
tissue, Langerhans cells, osteoclasts, glial

astrocytes, which activated when exposed to

infection, antibodies, aggregated 1g, leptins, C-
reactive protein, complement components [17].

EBV in patients with IM leaves an
enveloped antigen on the cell membrane, modi-
fying it by penetrating B lymphocytes, which
leads to activation of NK cells and cytotoxic T
lymphocytes [18-20], and destruction of
infected cells. As a result of cytolysis, cell
degradation products enter the bloodstream,
which are phagocyted by the means of
neutrophilic granulocytes and macrophages.

Granulocyte lysosomes contain the enzyme
NAD, NAD-P-oxidase, which is activated
during phagocytosis and catalyses the recovery
process of molecular oxygen with the formation
of oxygen with an unpaired electron (O°). The
intracellular  superoxide dismutase (SOD)
enzyme binds this oxygen with hydrogen
producing hydrogen peroxide (H.0-), which is
then cleaved by catalase and glutathione
peroxidase with the formation of hydroxide
(HO") and hydroperoxide (HO-") radicals, which
inactivate glutathione. At the same time,
glutathione is converted to the oxidized form,
and under the influence of the glutathione
reductase, it turns into reduced glutathione and
provides binding of lipid hydroxides [21-23].
Glutathione  peroxidase and glutathione
transferase are able to restore the hydroperoxy
groups of oxidized phospholipids directly in the
cell membranes without prior hydrolysis by
phospholipase or free fatty acids.
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Consequently, glutathione and enzymes of
its metabolism are one of the most important
universal defence mechanisms and the central
link of the homeostatic system of the body, they
play a primary role in the formation of the
body's resistance to aggressive factors [24-25].

Glutathione is formed in the liver and
contains glutamic acid, cysteine and glycine.
Glutathione including functional group of SH
participates in oxidation-reduction reactions,
being a donor of hydrogen, passing from
reduced to the oxidized form.

The antioxidant enzymes  (catalase,
superoxide dismutase, glutathione peroxidase,
glutathione reductase, glutathione) maintain
free radical oxidation at a safe level under the
normal conditions, they restore syngeneic
oxygen creating less active forms, and also
suppress the formation of HO", HO,", H>O, and
destroy lipid hydroxides formed in excess
amount [26].

The LPO system is well balanced and
functions on the basis of feedback, since LPO
products inhibit the activity of antioxidant
enzymes. However, activation of LPO is
accompanied by increased activity of
glutathione reductase and the concentration of
reduced glutathione in the blood in patients
with mild IM, which connects the primary and
secondary hydroxide lipids, thereby
significantly accelerating the process of the
activity antioxidant enzymes recovery (catalase,
superoxide dismutase, glutathione peroxidase),
blood plasma antioxidant activity and red blood
cells.

The activation of the LPO leads to a deep
suppression of the antiperoxide system activity,
and its normalization proceeds at a slower rate
over a long period in patients with IM of severe
and moderate-severe course.

We found a decrease in the activity of
catalase, superoxide dismutase, glutathione
peroxidase, glutathione reductase in plasma and
erythrocytes, the concentration of total and
reduced glutathione in the blood of IM patients
with severe and moderate-severe course, that
indicates a deep disruption of the functioning of
various parts of the antioxidant system and
contributes to the increased formation of active
forms of oxygen, hydroxide and hydroperoxide
radicals, hydrogen peroxide in cells of the
antioxidant system causing oxidation of
unsaturated fatty acids of cell membrane and
the formation of primary and secondary lipid
hydroperoxides, which have a toxic effect not
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only on EBV, but also on other cellular
structures.

Lipid peroxides are highly reactive and can
suppress the activity of catalase, superoxide
dismutase,  glutathione  peroxidase  and
glutathione reductase, cause the degradation of
SH-containing compounds, depolymerisation of
DNA, induce vasospasm, increase the
permeability of cell membranes, endothelium
damage, enhance platelet aggregation [27].

Oxidized glutathione accumulates in the
tissues of patients with severe and moderate-
severe IM as a result of a decrease in the
activity of glutathione reductase, and also has

toxic  properties.  Oxidized  glutathione
inactivates membrane ATPase, hexokinase,
glucose-6-dehydrogenase, inhibits phos-

phorylation and nuclear synthesis of RNA,
inhibits protein synthesis due to the formation
of protein-thiol-glutathione crosslinks [28].

If the systems of generation and inactivation
of free radicals are not balanced, the ordered
structure of the monooxygenase complex can be
destroyed, and its components can attack the
polyunsaturated fatty acids of the surrounding
membranes in the absence of a normal
substrate.

In this case, the formation of toxic lipid
peroxides is possible, and subsequently —
secondary products of LPO, which disrupt the
functional state of the liver that plays an
important role in the processes of detoxification
in various pathological conditions. Glutathione,
glutathione peroxidase, glutathione reductase
and cytochrome P-450 are formed in
hepatocytes and involved in inactivating of
primary and secondary lipid hydroperoxides.
As a result of the toxic effect of active forms of
oxygen and lipid hydroperoxides in the liver,
blood circulation is disturbed and hypoxia of
hepatocytes develops, lipid peroxidation is
activated in cell membranes and the activity of
antioxidant enzymes and cytochrome P-450 is
reduced. These processes result in hepatocytes
destruction, which is accompanied by an
increase in direct bilirubin, the activity of ACT
and ALT in blood. A high direct correlation
was found between the indicators of plasma
TOA, direct bilirubin concentration, ALT and
ACT activity in the blood (r =0.62; r =0.64;
r = 0.62), which indicates the important role of
the LPO products in the development of
cytolytic syndrome in patients with severe and
moderate-severe course of IM.



Our study showed that, the process of lipid
peroxidation increases and the activity of the
antioxidant system decreases in parallel with
the severity of the disease in patients during the
acute period of the IM. Deficiency of
antioxidant enzymes (catalase, superoxide
dismutase, glutathione peroxidase, glutathione
reductase), reduction of their activity and
concentration of total glutathione in the blood
of patients with IM lead to the breakdown of
protective mechanisms and, as a result, to
increased LPO-free radical chain process,
which uncontrolled growth causes irreversible
damage to the membranes of various cells
underlying visceropathy in patients with IM.

Consequently, the level of adaptive capacity
of antioxidant enzymes decreases in patients
with IM. It may be a result of primary or
secondary enzymopathies due to the toxic effect
of reactive forms of oxygen and lipid
hydroperoxides on enzymes. Our findings
confirm the expediency of using antioxidants in
the treatment of patients with 1M.

CONCLUSIONS

1. Lipid peroxidation significantly increase
and the activity of the antioxidant system
decrease in  patients  with  infectious
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mononucleosis in the acute period of the
disease, as evidenced by the increased
concentration of dyne conjugates, malonic
dialdehyde and total oxidative plasma activity
in the blood, reduced activity of the total
antioxidant activity of plasma and erythrocytes,
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