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OPUTHANBHI AOCIAXXEHHA
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INTEGRATIVE INDICATORS OF ENDOGENOUS INTOXICATION,
INFLAMMATORY ACTIVITY, AND SPECIFIC REACTIVITY
IN PATIENTS WITH COVID-19

Sumy State University

The aim of the study is to identify changes in blood
laboratory parameters, integrative indicators of endogenous
intoxication, inflammation, and specific reactivity in patients
with coronavirus disease.

Patients and methods. The study included 77 patients
with COVID-19, taking into account the inclusion and
exclusion criteria. The comparison group consisted of 68
practically healthy people of the corresponding age.
Laboratory blood tests were performed, on the basis of
which integrative indicators of endogenous intoxication,
inflammation and specific reactivity were calculated.

Results. The data of the general blood test showed no
significant differences between the patients of the groups,
the indicators remained within acceptable limits. A slight
inflammatory reaction in patients with COVID-19, especially
in the period from 3 to 6 months, is confirmed by an increase
in the level of endogenous intoxication (LII, LSI, NLRI, Hll)
in the group of patients compared to healthy individuals.
During the same period, there are signs of activation of the
cellular immune system in response to the presence of
latent bacterial infection or endogenous intoxication, which
is confirmed by a decrease in inflammation activity (LG,
LESRI, ClI). Reduced indices of nonspecific reactivity (RC,
ILYM, Al) confirmed the activation of the cellular immune
system, given the decrease in the number of lymphocytes
relative to granulocytes. Changes in integrative indices did
not depend on the presence of Long-COVID symptoms. In
the period from 12 months after the coronavirus disease,
the development of autoimmune processes is possible,
since there was a tendency to decrease the indices of
endogenous intoxication (NLRI, LSI) simultaneously with
an increase in the indices of inflammatory activity (LG,
LESRI, Tl) and indices of nonspecific reactivity (RC, llymph,
Al).

Key words: Long-COVID; COVID-19; integrative
indicators; endogenous intoxication; good health;
inflammation.

The consequences of the coronavirus disease caused
by SARS-CoV2, or COVID-19, are currently one of the
problems that can create an additional burden on the
healthcare system and the economy of countries. These
negative phenomena are associated with a decrease in
performance due to a prolonged systemic inflammatory
response and complications associated with it [1]. According
to a number of studies, this systemic inflammation is
associated with increased concentrations of proinflammatory
cytokines, endothelial dysfunction, autoimmune component,
and predominant damage to the cardiovascular, nervous,
and endocrine systems [2-5]. The most severe complication
associated with an inflammatory response is a multisystem
inflammatory syndrome characterized by cardiovascular
damage, conjunctivitis, encephalopathy, thrombocytopenia,
and laboratory parameters indicating acute inflammation
(increased levels of C-reactive protein, ferritin, procalcitonin,
and interleukin-6) [6, 7]. According to various sources, this
form of post-covid pathology occurs from 3.27 to 3.8 per
100,000 people [8, 9]. Other, less clinically significant, but
more numerous symptoms are found in approximately 70 %
of people who have had coronavirus disease [10]. An
accessible method for determining the state of the immune
system due to prolonged exposure to viral infection is to
calculate integrative indicators of inflammation, endogenous
intoxication, and specific reactivity [11, 12].

The aim of this study was to identify changes in blood
laboratory parameters, integrative indicators of endogenous
intoxication, inflammation activity, and specific reactivity in
patients with coronavirus disease.

Patients and methods
We examined and interviewed 112 people who had con-
tracted COVID-19 during the year and were treated at St. Pan-
teleimon Clinical Hospital and the University Clinic of Sumy State
University, and analyzed the outpatient records of these patients.
After applying the inclusion and exclusion criteria, 77
patients were included in the study group.
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The comparison group included 68 people who are
declarants of family doctors at the University Clinic of Sumy
State University or who have undergone a medical examination
there.

This study was conducted in accordance with the
Declaration of Helsinki. Before participating in this study, each
participant gave written informed consent to participate.

Criteria: inclusion — anamnestic (presence of coronavirus
disease in the last year); laboratory (confirmation of coronavirus
disease using PCR).

Exclusions: clinical and anamnestic (history of blood
diseases or coagulation disorders that were associated with
other causes, use of drugs that affect the coagulation function
of the blood, the presence of acute diseases); laboratory
(changes in clinical blood counts indicating an acute disease
— leukocytosis, a significant shift in the leukocyte formula,
acceleration of ESR).

Participants in both groups underwent a complete blood
count. Taking into account its results, integrative indicators of
endogenous intoxication, inflammation activity, and specific
reactivity were calculated to determine the relevant
pathophysiological mechanisms that are the basis of Long-
COVID [11, 12].

The following indices of endogenous intoxication were
determined: leukocyte intoxication index (LII), hematological
index of intoxication (HIIl), leukocyte shift index (LSI),
intoxication index (1), neutrophil reactive response (NRR),
neutrophil-lymphocyte ratio index (NLRI).

Indices of inflammation activity — lymphocyte-granulocyte
index (LGI), leukocyte — erythrocyte sedimentation rate index
(LESRYI), total index (TI).
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Fig. 1. Distribution of people in groups by age.
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Indices of nonspecific reactivity — resistance coefficient
(RC), immunoreactivity index (IRI), neutrophil-monocyte ratio
index (NRMI), lymphocyte-monocyte ratio index (LMRI),
lymphocyte index (ILYM), eosinophil-lymphocyte ratio index
(ELRY), allergy index (Al), nuclear index (NI).

The Shapiro-Wilk method was used to check the normality
of the distribution of the study groups, comparison and
comparability. If the groups were normally distributed, the
comparison of indicators was carried out using the Student’s
t test, otherwise, the nonparametric Mann-Whitney U test was
used. The critical significance level for testing statistical
hypotheses in this study was 0.05. The Stata/SE 18 software
package, which is licensed for use at Sumy State University,
was used for statistical calculations.

Results

The average age of the subjects was 45.0 (34.8-52.0)
years. There were 1.2 times more women than men (54.5 %
and 45.5 %, respectively). The average age of the
participants in the comparison group was 42.0 (34.0-50.0)
years, and women also prevailed 1.2 times more than men
(54.4 % and 45.6 %, respectively). The groups were
comparable.

The age distribution in the groups was dominated by
people aged 41 to 60. The main group was slightly
dominated by people aged 51-60 (1.4 times), and the
comparison group by people aged 41-50 (1.2 times). The
proportion of reconvalescents and comparison group
members aged 20 to 40 was the same (see Fig. 1).

The subjects were divided into 4 subgroups according
to the duration of coronavirus disease: up to 3 months
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(subgroup A), 3-6 months (B), 6-12 months (C), 12 months
and more (D).

Symptoms that are signs of Long COVID were observed
in 65 subjects (84.4 %). Women were 1.2 times more
prevalent among them (36, 55.4 % women; 29, 44.6 %
men). The main complaints (as a % of the total number of
subjects) were weakness — 36 (46.8 %), headache — 22
(28.6 %), mood disorders — 32 (41.6 %), anxiety — 34
(44.2 %), shortness of breath — 18 (23.4 %), palpitations at
rest — 18 (23.4 %), and dizziness — 13 (16.7 %).

Complete blood counts were within normal limits in both
groups, but some of them were significantly different. The
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number of leukocytes in the study group was 1.1 times
higher (p=0.009), segmented leukocytes were similarly 1.1
times higher than in the comparison group (p=0.010), and
the level of red blood cells was also 1.1 times higher
(p=0.017) (see Table 1). The highest leukocyte count was
in subgroup B —6.5x10° (5.3-7.1), the lowest — in subgroup
C — 5.4x10%L (4.7-6.3). The proportion of segmented
neutrophils was the highest in subgroup B — 60 % (56-63),
the lowest in subgroup D — 51 % (46-57). The number of
red blood cells prevailed in subgroup A—4.9x10*? (4.7-5.6),
and was determined at the lowest level in subgroup C —
4.3x10%?/L (4.2-4.4).

Table 1
Changes in clinical blood tests in the study group, median (25th percentile — 75th percentile)
. Group
Indicator - p
Comparison Study
White blood cells (WBC, 1x10°) 5.6 (4.8-6.3) 6.3 (5.2-7.1) 0.009
Platelets (PLT, 1x10°) 252 (212-274) 250 (210-282) 0.957
Rods (%) 3.0 (2.0-4.0) 3.0 (2.0-5.0) 0.323
Segmented (%) 55 (51-58) 59 (54-62) 0.010
Eosinophils (%) 2 (1-3) 2.0 (1-2) 0.081
Monocytes (%) 7 (5-9) 7 (5-8) 0.753
Lymphocytes (%) 32 (29-35) 31 (24-34) 0.023
Red blood cells (RBC, 1x10%?) 4.4 (4.3-4.8) 4.7 (4.4-5.0) 0.017
Hemoglobin (HGB, gll) 131 (123-136) 132 (126-143) 0.119
Hematocrit (HCT, %) 40.1 (37.9-42.3) 40.6 (38.6-44.2) 0.053
Mean corpuscular volume (MCV, fL) 91.0 (85.1-95.4) 87.6 (82.3-92.0) 0.098
Mean corpuscular hemoglobin (MCH, pg) 29.5 (27.7-30.5) 28.4 (27.5-29.7) 0.152
Mean corpuscular hemoglobin concentration (MCHC, g/l) 325 (317-332) 323 (316-329) 0.251
ESR (mm/h) 7 (4-8) 7 (5-10) 0.234

Note: p is the significance level when assessing the difference with the comparison group.

The indices of nonspecific reactivity did not have a
significant difference between the study and comparison
groups, except for three indicators — Al, ILYM and RC. In
general, Al had a slight difference (1.02 times lower among
convalescents; p=0.037). At the same time, this index was
1.1 times lower in subgroup B (p=0.000) and 1.1 times
higher in subgroup D (p=0.037). The RC was 1.2 times
lower in the study group as a whole (p=0.039). Similarly, it
was 1.2 times lower in subgroup B (p=0.000), but in
subgroup D this indicator was 1.2 times higher (p=0.024).
In general, the ILYM was similar in both groups, but
significantly lower by 1.3 times in subgroup B (p=0.000)
and 1.4 times higher in subgroup D (p=0.025).

LESRI was 1.3 times higher among the subjects
(p=0.033), with a 1.7-fold increase in subgroup D (p=0.017).

The level of this indicator in convalescents with Long-COVID
symptoms and those without them was the same. LGl was
1.1 times higher in the comparison group (p=0.020) and 1.2
times lower in subgroup B (p=0.000), but at the same time,
it was 1.1 times higher in subgroup D (p=0.041). Overall,
there was no significant difference between the study and
comparison groups, but in subgroup B it was 1.1 times lower
(p=0.001), and in subgroup D it was 1.2 times higher
(p=0.015).

Indicators of endogenous intoxication indices had a
significant difference, with the exception of NRR. Thus, LII
was generally 1.4 times higher in the study group (p=0.011).
At the same time, in subgroup B, the advantage was even
greater (1.6 times; p=0.002). A similar picture was observed
with the LSI, where this index was 1.1 times higher in
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general (p=0.006), in subgroup B — 1.3 times (p=0.000),
and in subgroup D a decrease of 1.2 times (p=0.026) was
observed. The difference was more pronounced in the NLRI,
which was 1.2-fold higher in the overall group of recuperates
(p=0.002) and 1.5-fold higher in subgroup B (p=0.000). II
did not differ between the groups in general, with a 1.5-fold
increase in subgroups B and D (p=0.002 and p=0.027,

respectively). Similarly to the LII, the HIl was 1.4 times
higher in the study group as a whole (p=0.005), and in
subgroup B — 1.6 times higher (p=0.001) (see Table 2). The
rates of endogenous intoxication in individuals with Long-
COVID symptoms and those without were similar or higher
in symptomatic recovered patients, but not more than 1.5
times.

Table 2
Characteristics of integrative indicators in the study group and comparison group, median (25th percentile — 75th
percentile)
Group
Indicator Comparison Study
n=68 General Subgroup A Subgroup B Subgroup C Subgroup D
n=77 n=13 n=50 n=6 n=8
1 2 3 4 5 6 7
Indices of endogenous intoxication

LI 0.5 0.7* 0.6 0.8* 0.5 0.6
(0.4-0.7) (0.5-0.8) (0.5-0.6) (0.5-1.0) (0.4-0.7) (0.5-0.7)
p=0.011 p,=0.907 p,=0.002 p,=0.904 p,=0.918

LSl 15 1.7* 1.5 1.9* 1.5 1.3*
(1.4-1.7) (1.4-2.0) (1.0-1.7) (1.6-2.2) (1.3-2.1) (1.1-1.4)
p=0.006 p,=0.776 p,=0.000 p,=0.881 p,=0.026

NLRI 1.5 1.8* 1.9 2.3* 1.9 1.5*
(1.4-1.8) (1.5-2.1) (1.1-2.2) (1.9-2.9) (1.6-2.8) (1.3-1.8)
p=0.002 p,=0.969 p,=0.000 p,=0.662 p,=0.034

| 0.2 0.2* 0.2 0.3* 0.2 0.3*
(0.1-0.3) (0.2-0.4) (0.1-0.3) (0.2-0.5) (0.2-0.4) (0.3-0.4)
p=0.001 p,=0.335 p,=0.002 p,=0.241 p,=0.027

NRR 7.4 8.1 5.7 51 9.3 4.2
(5.4-11.1) (4.0-14.6) (5.0-13.8) (3.1-8.4) (4.5-14.6) (2.6-11.1)
p=0.780 p,=0.335 p,=0.346 p,=0.132 p,=0.178

Hil 0.5 0.7* 0.6 0.8* 0.5 0.6
(0.4-0.7) (0.5-0.8) (0.5-0.6) (0.5-1.0) (0.5-0.7) (0.5-0.7)
p=0.005 p,=0.938 p,=0.001 p,=0.896 p,=0.638

Indices of inflammatory activity

LGI 4.7 4.4 4.5 4.0* 4.4 5.4*
(4.1-5.4) (3.2-5.2) (3.8-7.7) (3.1-4.6) (3.0-5.4) (4.9-6.7)
p=0.020 p,=0.938 p,=0.000 p,=0.519 p,=0.041

LESRI 0.3 0.4* 0.4 0.4 0.5 0.5
(0.2-0.5) (0.3-0.6) (0.2-0.4) (0.3-0.6) (0.3-0.9) (0.5-0.8)
p=0.033 p,=0.713 p,=0.120 p,=0.092 p,=0.017

Tl 5.1 4.8 4.8 4.5*% 5.2 6.2*
(4.4-5.7) (3.8-5.8) (4.2-7.9) (3.6-5.3) (4.1-5.8) (5.6-7.2)
p=0.063 p,=0.979 p,=0.001 p,=0.921 p,=0.015

Indices of nonspecific reactivity

RC 0.6 0.5* 0.5 0.5* 0.6 0.7*
(0.5-0.7) (0.4-0.6) (0.5-0.9) (0.4-0.6) (0.4-0.8) (0.6-0.9)
p=0.029 p,=0.968 p,=0.000 p,=0.699 p,=0.024
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Continuation of the Table 2

1 2 3 4 5 6 7
IRI 4.8 4.7 3.9 4.9 3.5 46
(3.9-6.5) (3.4-5.9) (3.6-5.9) (3.4-5.9) (2.6-4.7) (4.3-6.1)
p=0.113 p,=0.118 p,=0.284 p,=0.115 p,=0.933
ILYM 0.5 0.5 0.5 0.4* 0.6 0.7+
(0.5-0.6) (0.4-0.6) (0.5-0.9) (0.4-0.5) (0.4-0.7) (0.6-0.8)
p=0.012 p,=0.931 p,=0.000 p,=0.683 p,=0.025
NRMI 8.2 8.9 7.1 10.8 7.0 7.1
(6.3-11.8) (7.0-11.8) (6.6-8.9) (8.0-12.2) (7.0-7.2) (5.9-8.0)
p=0.656 p,=0.132 p,=0.090 p,=0.476 p,=0.361
LRMI 46 45 3.7 4.7 3.2 45
(3.5-6.1) (3.2-5.6) (3.3-5.6) (3.1-5.6) (2.3-4.5) (4.1-5.9)
p=0.163 p,=0.151 p,=0.347 p,=0.122 p,=0.793
ELRI 0.1 0.1 0.1 0.1 0.1 0.0
(0.0-0.1) (0.0-0.1) (0.0-0.1) (0.0-0.1) (0.0-0.1)
p=0.653 p,=0.773 p,=0.421 p,=0.510
Al 323 31.1* 315 28.8* 30.9 35.5*
(29.6-35.8) (24.5-34.6) (28.2-43.8) (24.2-32.0) (23.6-38.7) (33.1-40.6)
p=0.037 p,=0.995 p,=0.000 p,=0.656 p,=0.037
NI 0.1 0.1 0.1 0.1 0.1 0.1
(0.0-0.1) (0.0-0.1) (0.0-0.1) (0.0-0.1) (0.0-0.1) (0.0-0.1)
p=0.980 p,=0.816 p,=0.884 p,=0.660 p,=0.782

Notes. Levels of significance when assessing the difference relative to the comparison group: p — in general among the subjects;
p, —in subgroup A; p, — in subgroup B; p, —in subgroup C; p, — in subgroup D. * — indicates significant changes.

Discussion

The results of the study indicate an inflammatory
response and endogenous intoxication after COVID-19.
The complete blood count remains within normal limits even
in the presence of Long-COVID symptoms. At the same
time, the total number of leukocytes and segmented
leukocytes in the study group is significantly higher, which
may be a consequence of the immune response to the latent
bacterial infection that accompanies COVID-19 as a mix
infection. Significant changes in integrative indices were
observed in convalescents who had been ill with coronavirus
disease for 3-6 and more than 12 months before the study.
The absence of a significant difference in the period up to
3 months is probably due to immunosuppression due to the
use of glucocorticoids during the treatment of acute
coronavirus disease against the background of decreased
immune function, which is a pathogenetic component of
COVID-19 [2], which led to an unexpressed reaction to the
restoration of immune system function. Within 6-12 months,
there was probably a gradual recovery of tissues with the
simultaneous formation of an autoimmune response, the
manifestations of which became noticeable after 12 months.

A decrease in LGI and an increase in LESRI among
convalescents relative to the comparison group within

3-6 months after COVID-19 indicates the activity of the
cellular immune system in response to endogenous
intoxication. An increase in endogenous intoxication
indicators during this period, in particular LIl and HIl, may
indicate an ongoing inflammatory process with activation
of tissue breakdown processes. The increase in the LSI
and NLRI was probably a response to the stimulation of
leukopoiesis due to increased levels of endotoxins, which
also indicates systemic cell damage. The decrease in
nonspecific reactivity indices in the period of 3-6 months,
such as RC, ILYM and Al, complement this picture, as their
decrease in the group of subjects reflects the predominance
of granulocyte activity in the immune system response to
latent bacterial infection and endotoxins [13, 14].

In the period from 12 months after coronavirus disease,
endogenous intoxication indices (LSI, NLRI), on the
contrary, tend to decrease, and indices of inflammatory
activity (LGI, LESRI, TI) and nonspecific reactivity (RC,
ILYM, and Al) tend to increase, which may indicate an
increase in the levels of proinflammatory cytokines such as
IL-1a, IL-6, IFN-y and the development of autoimmune
reactions [13, 14].

According to various sources, the peak of clinical signs
of Long-COVID is observed within 6-12 months after the
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disease [15, 16]. The most significant changes in integrative
indicators are observed mainly in patients who had the
disease in the period of 3-6 and 12 months, which confirms
the results of these studies.

To clarify the relationship between changes in
integrative indicators and clinical signs in the relevant
periods, additional clinical and laboratory studies are
needed to determine the levels of inflammatory mediators,
coagulation function and indicators of endothelial function,
such as endothelin-1.

Conclusions

The data of the complete blood count showed no
significant differences between the patients of the groups,
the indicators remained within acceptable limits.

The inflammatory response in patients with COVID-19,
especially in the period from 3 to 6 months, is confirmed by
an increase in the level of endogenous intoxication (LII, LSI,
NLRI, HII) in the group of subjects compared to relatively
healthy individuals.
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IHTETPATUBHI IIOKA3BHHUKU
EHJOTEHHOI IHTOKCHUKALIII,
AKTHUBHOCTI 3AITAJIEHHS TA
CHELIU®IYHOI PEAKTUBHOCTI Y
ITAIIIEHTIB, AKI [IEPEHECJIU COVID-19

B. C. Cgitaiino, M. [. Yemny

CyMCbkuii AiepxaBHuii yHiBepcuteT

PE3KHOME. Mema 0oc/1i0XeHHS — BUSIB/IEHHS 3MIH /1a-
60pamopHUX MOKa3HUKIB KPOBI, iHMezpamusHUX Mo-
Ka3HUKIB eHOO2eHHOI IHMoKcukayil, akmusHocmi 3a-
nasieHHs, crneyugivyHol peakmusHocmi y nayieHmis, ki
repexsopisiu Ha KOPOHasipycHy XBopoo6Y.

MayieHmu i memoou. 30ilicHEHO 06CMEXEHHST 0Cib,
sIKi nepexsopiniu Ha COVID-19. 3 ypaxysaHHSIM Kpume-
pilB BKKOYEHHSI Ma BUKJ/IKYEHHS By/1U 3as1y4eHi 00
epynu 00C/iOXeHHs 77 Oci6. [pyry NOPIBHSHHS CKAaau
68 npakmu4yHO 300posux todell BiONOBIOHO20 BIKY.
30ilicHeHi nabopamopHi O0CAIOXKEHHST KPOBi, Ha Mio-
cmasi SiKuX po3paxosaHi iHmezapamusHi MoKasHUKU
€eHO02eHHOI IHMOoKcuKayii, akmusHOCMI 3ana/ieHHs ma
crieyugidyHol peakmusHoOCMI.

Pe3ynbmamu. [aHi 3a2asibH020 aHasi3y KpoBi CBI0HU-
/U NPo BIOCYMHICMb 3Hadyyuwux po36ixxHocmel MiX
nayieHmamu 2pyri, noKasHUKU 3a/1Uliaiuch y Mexax
npuliHIMHUX HOpM. He3Ha4Ha 3anasibHa peakuyisi 8 0Cio,
sKI nepexsopinu Ha COVID-19, 0co6/1u80 8 rnepiod sio
3 00 6 micsyis NiomeepoXXyembCsl MiOBUUWEHHSIM PIBHS
rokasHukis eHooc2eHHoi iHmokcukayii (/11l, 13/1K, ICH/I,
['Tl) y epyni 0ocnioxysaHux BiOHOCHO 300pOBUX OCIb. Y
yel e nepiod € 03HaKU akmusayii K/IIMUHHOI 1aHKU
iMyHimemy y 8i0rnosiob Ha HasiBHICMb MPUX0BaHOT 6ak-
mepilHoI iHghekyii abo eHOo2eHHOI IHmokcukauil, wo
MniomsepAXXyembCsi 3HUKXEHHSIM NMOKa3HUKIB akmusHOCMI
3ananeHHs (I/11, I/ILLOE, 3l). 3HWKeHHS iHOeKciB He-
crieyucpidHoi peakmusHocmi (1aimep, 1A) nidmsepoxy-
Ba/IU aKkmuBsauito KIMUHHOT /laHKu iMyHImemy, 8paxo-

OPUTHANBHI AOCIAXXEHHA

16. Demko, Z. O., Yu, T., Mullapudi, S. K., Varela Heslin, M. G.,
Dorsey, C. A., Payton, C. B., Tornheim, J. A., Blair, P. W., Mehta, S. H.,
Thomas, D. L., Manabe, Y. C., & Antar, A. A. R. (2024). Two-Year
longitudinal study reveals that long COVID symptoms peak and quality
of life nadirs at 6-12 months postinfection. Open Forum Infectious
Diseases, 11(3), 2328-8957. https://doi.org/10.1093/ofid/ofae027.

BYIOYU 3HUXEHHS KislbkOocmi niMgboyumis B8iOHOCHO
2paHysioyumis. 3MIiHU iHMe2pamuBHUX MOKa3HUKIB He
3a/1exasu sio sckpasocmi cumnmomis Long-COVID. Y
repiod Bid 12 micsyis nicssi nepeHeceHoi KopoHasipyc-
HOI XBOPO6U MOX/1UBUL PO3BUMOK aBmMOoIiMyHHUX IPO-
yecis, OCKi/lbKU criocmepizasnacb meHOeHyisi 00 3HU-
)KEeHHS1 IHOekciB eH0o2eHHOI iHmokcukayii (13/1K, ICH/T)
00HOYacHO 3 MiOBUWEHHSIM [HOeKCIB akmusHOCMI 3a-

naneHHs (I/11, I/1LLOE, 31) ma iHoekcig HecrieyughiyHoOT

peakmusHocmi (KP, Inima, 1A).

Knrouosi cnosa: Long-COVID; COVID-19; iHmezpa-
MUBHI MOKa3HUKU;, eHOO02eHHa IHMOKCUKayisi; MiyHe
300pO08’s1; 3arnasieHHs.
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