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This article presents a study of the effect of aqueous extracts and 30% alcohol tinctures from Feijoa leaves and
fresh fruits on biochemical parameters of metabolism in hypothyroidism in rats. Experimental hypothyroidism was
induced by 0,05% aqueous solution of merkazolil given to rats instead of drinking water for 30 days. Investigated
extracts and tinctures were given to hypothyroid rats at a dose of 1 ml/100 g of body weight for 21 days. The ef-
fectiveness of studied substances was assessed by the content of thyroxine, triiodothyronine, alanine aminotransfer-
ase, aspartate aminotransferase, creatine kinase, lactate dehydrogenase, total protein, albumin, urea, creatinine,
cholesterol, triglycerides and glucose in blood serum. Experimental hypothyroidism led to a decrease of thyroid
hormones content, an increase of urea, creatinine, creatine kinase, cholesterol and glucose content. But the levels of
alanine aminotransferase, aspartate aminotransferase, lactate dehydrogenase, total protein and albumin weren’t
significantly changed. As a result of the experiment, it was found that the treatment of hypothyroid rats with the ex-
tracts and tinctures from Feijoa leaves and fresh fruits led to a decrease in cholesterol, triglycerides, urea, creatinine,

ALT and creatine kinase and an increase in serum glucose levels in animals.
Key words: Feijoa leaves, Feijoa fruits, experimental hypothyroidism, mercazolil, thyroid hormones.
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and “Cellular and Molecular Mechanisms of Develop-
ment and Correction of Pathological Conditions”, state
registration number 0115U000966.

Introduction.

Pathology of the endocrine system occupies a lead-
ing position in the structure of the total morbidity of the
population. In recent years, the level of endocrinological
diseases has tended to increase both worldwide and, in
our country [1-2]. There is an increase in the number of
patients with various endocrinopathies, one of the most
common of which is thyroid disease. Increased interest
in the problems of thyroid pathology in Ukraine in recent
years has been caused by its growing prevalence among
the adult population, high incidence of temporary and
permanent disability [3-4]. Thyroid pathology accounts
for 46% of the total endocrinological morbidity, given
the fact that thyroid diseases include I-lll-degree goiter
(18.6%), nodular goiter (9.8%), hypothyroidism (6.4%),
thyroiditis (5.9%), thyrotoxicosis (1.7%) and thyroid can-
cer (4,3%) [5-7].

Disruption of the functional activity of the thyroid
gland leads to changes in metabolic processes and, as a
result, imbalances in the homeostasis system. A special
role in ensuring adaptation is played by hormones syn-
thesized by the thyroid gland — thyroxine and triiodothy-
ronine, which affect a wide range of metabolic and phys-
iological processes. The effects of thyroid hormones on
the cardiovascular system are well studied. Thyroid
hormones regulate the processes of systolic contraction
and diastolic relaxation of the heart muscle, overall pe-
ripheral vascular resistance, and the synthesis of myo-
cardial structural proteins. Thyroid hormones regulate
the activity of the apoB receptor in hepatocytes by ge-
nomic and non-genomic means, thus affecting the ca-
tabolism of atherogenic low-density lipoproteins. In the

case of hypothyroidism, atherogenic dyslipidaemia, hy-
perhomocysteinaemia, and insulin resistance are com-
monly detected. Thus, thyroid dysfunction is one of the
endocrine pathologies that is associated with metabolic
disorders in most cases [8-12].

It should be noted that to date, the treatment of hy-
pothyroid conditions has mainly involved replacement
therapy — thyroid hormone preparations, or therapy
aimed at restoring iodine deficiency — iodine prepara-
tions [13, 14]. Correction of biochemical parameters in
thyroid dysfunction may be associated with the intake
of thyroid hormones and biologically active substances
into the bloodstream from drugs used to treat metabolic
disorders [15]. Medicinal plants are the most promising
source of biologically active substances. The expediency
of studying medicinal plants in this area is determined
by the wide range of their pharmacological effects and
relative safety during long-term use [15, 16].

One of the promising plants containing a complex of
biologically active substances is Feijoa (Feijoa sellowiana
Berg.). As a result of phytochemical studies, the pres-
ence of iodine and 14 other elements (calcium, potas-
sium, silicon, sodium, etc.) was found in the leaves and
fresh fruits of Feijoa. We have identified 32 biologically
active substances of various chemical groups (phytos-
terols, saturated hydrocarbons, aldehydes and ketones,
fatty acids, etc. The results of our preliminary screening
studies on healthy rats showed the presence of thyroid-
stimulating effects of Feijoa fruits and leaves in the form
of aqueous extracts and alcohol tinctures [17].

The aim of the study.

To investigate the effect of aqueous extracts and al-
coholic tinctures from Feijoa leaves and fresh fruits on
biochemical parameters in the blood serum of rats with
experimental hypothyroidism.

Object and methods of research.

The experiments were conducted on white nonlin-
ear male rats weighing 120-150 g in accordance with the
requirements of the NUPh Bioethics Committee and the
General Ethical Principles for Animal Experiments (Kyiv,
2001), which are consistent with the provisions of the
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European Convention for the Protection of Vertebrate
Animals Used for Experimental or Other Scientific Pur-
poses (Strasbourg, 1986). The rats were kept in standard
vivarium conditions under natural light and diet recom-
mended for this species.

The objects of the study were aqueous extract from
Feijoa leaves (AEFL), 30% alcoholic tincture from Feijoa
leaves (TFL), aqueous extract from fresh Feijoa fruits
(AEFF) and 30% alcoholic tincture from fresh Feijoa fruits
(TFF), obtained at the Department of Quality, Standard-
ization and Certification of Medicines of the National
University of Pharmacy and standardized in accordance
with the requirements of the State Pharmacopoeia of
Ukraine and the European Pharmacopoeia. Experimen-
tal hypothyroidism was induced by daily administration
of an aqueous solution of mercazolil (500 mg per 1 1)
provided by FC “Zdorovye LLC” instead of drinking water
for 30 days [18]. The experimental animals were divided
into 6 groups of 10 rats each: Group 1 — intact control
(IC), Group 2 — rats treated with the thyrostatic merca-
zolil (control pathology (CP), Group 3 — hypothyroid rats
treated with AEFL, Group 4 — hypothyroid rats treated
with TFL, Group 5 — hypothyroid rats treated with AEFF,
Group 6 — hypothyroid rats treated with TFF. The studied
objects were administered intragastrically to animals of
the 3rd — 6th experimental groups for 21 days, start-
ing from the 13th day of mercazolil administration, at a
dose of 1 ml/100 g of body weight.

At the end of the experiment, the animals were sur-
gically sacrificed and autopsied. Functional activity of
the thyroid gland was assessed by the content of thyroid
hormones in the blood serum — triiodothyronine (T3)
and thyroxine (T4) by enzyme-linked immunosorbent
assay using test systems (Granum LLC). Among the bio-
chemical parameters in the blood serum, the content
of alanine aminotransferase (ALT), aspartate amino-
transferase (AST), creatine kinase (CK), lactate dehydro-
genase (LDH), total protein, albumin, urea, creatinine,
cholesterol (CHO), triglycerides (TG) was determined
using Biosystems test kits (Spain). Glucose content was
determined using a One Touch Ultra glucometer.

Statistical analysis of the results was performed
using the standard statistical software package “Statis-
tica 6.0”. The obtained experimental data are presented
as the arithmetic mean (x), its error (£S). Statistical pro-
cessing of the results was performed using a nonpara-
metric analogue of one-factor analysis of variance — the
Kruskal-Wallis test, followed by the Mann-Whitney test.
Differences between the groups were considered sig-
nificant at the accepted level of statistical significance
p<0.05 [19].

Research results and their discussion.

Mercazolil is a well-known thyrostatic whose mecha-
nism of action is to block the synthesis of thyroid hor-
mones at the level of interaction of mono- and diiodoty-
rosine, as well as to inhibit the process of iodination of
tyrosine fragments of thyroglobulin [11].

The results of our study showed that mercazolil ad-
ministration led to a decrease in the synthetic function
of the thyroid gland in experimental animals, which was
manifested in a decrease in the level of thyroid hor-
mones. In hypothyroidism, the concentrations of both
thyroxine and triiodothyronine were statistically signifi-
cantly lower than in intact animals by 2.3 and 1.6 times,
respectively (fig.). The results obtained indicate the
development of hypothyroidism in experimental ani-
mals with characteristic clinical signs: apathy, lethargy,
decreased appetite, loss of attention, decreased motor
activity, which were recorded in rats of all experimental
groups and which persisted until the end of the experi-
ment in animals of the control group.

The use of the studied extracts and tinctures con-
tributed to the restoration of the functional state of the
thyroid gland in rats with experimental hypothyroidism.
When hypothyroid animals were administered aqueous
extracts from Feijoa leaves and fresh fruits, the level of
thyroxine and triiodothyronine increased by 1.6 and 1.3
times, respectively, when TFL was administered — by 1.8
and 1.4 times, when TFF was administered — by 1.7 and
1.3 times (fig.).

Analysis of the dynamics of biochemical param-
eters in the blood serum of experimental rats showed
that both in the group of animals with hypothyroidism

T3

(group 2) and in animals that were

0 administered the test substances
against the background of hypothy-
So &0 roidism, there were no significant
£ changes in the level of total protein
o 50 e and albumin. Their values remained
% _— within the range of values of rats of
= 40 the IC group (table).
g @AEFL Mercazolil administration led
§ 30 * B TFL to an increase in serum creatinine
@ SAEFF | and urea levels in hypothyroid
5 20 @ TFF rats by 1.3 and 1.7 times, respec-
g tively, compared with those in the
T 10 IC group (table). Increased serum
o or ax urea levels may indicate impaired
0 T —= 773 [ RSN e glomerular filtration on the one

hand, and impaired urea-forming

Figure — Hormone levels in the blood serum of rats of experimental groups (n=10).

Notes: * — differences are statistically significant relative to the IC group, p<0.05; ** — differences
are statistically significant relative to the CP group, p<0.05; n — number of animals in each group;
IC — intact control; CP — control pathology; AEFL — aqueous extract from Feijoa leaves; TFL — 30%

function of the liver on the other.
Also, the increase in this indicator
may be due to increased protein
catabolism. The introduction of

tincture from Feijoa leaves, AEFF — aqueous extract from fresh Feijoa fruits, TFF — 30% tincture AEFL in the setting of hypothyroid-

from fresh Feijoa fruits.

ism significantly reduced the urea
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and creatinine content by 1.41 and 1.17 times,
respectively, compared to the animals of the
control group. Similar changes were observed

Table — Biochemical parameters in the blood serum of hypo-
thyroid rats with the use of aqueous extracts and tinctures

from leaves and fruits of Feijoa

in the case of administration of TFL, AEFF and
TFF. The urea content in the blood serum of Indicator G (=)
hypothyroid animals decreased by 1.44 times 1 2 3 4 5 6
after administration of TFF and AEFF, and by |, 1 ucat/! 0.380+ | 0.424+ | 0.373% | 0.359% | 0.406% | 0.400%
1.36 times after administration of TFF. The cre- ’ 0.013 | 0.019 | 0.019 | 0.023 | 0.022 | 0.022
atinine level decreased by 1.14 times with the | AsT, ucat/I 065(2)? 066(2)? 0-05(5;‘3‘1 06532’—' 0-053;‘1 065(3)21
use of TFL, and 1.1 times with the use of AEFF zsé Tat 381' 291 33?; ex 335; " 309' 0 337' i
and TFF compared to the animals of the con- | CK, U/l 029 | 3013* | 2723 | 27552 | 10550 | 2523
trol group (table). 3.80+ | 3.84t | 3.91t | 3.87¢ | 3.75t | 3.86%
When studying the activity of the enzymes |LDH, kcat/| 014 | 014 | 022 | 016 | 017 | o014
CK and LDH, it was found that the develop- . 55.41% | 54.65% | 55.72+ | 56.74+ | 57.71% | 53.19%
ment of experimental hypothyroidism is ac- | °tlProtein, e/l | "5'sq™ | "137 | 125 | 109 | 184 | 195
companied by an increase in the activity of CK Albumin, g/I 34.45% | 32.42+ | 32.63t | 33.85% | 34.86% | 34.12%
in the blood serum of experimental animals by ’ 0.54 1.35 0.68 1.49 0.59 0.89
33% compared to the group of IC animals. The | yrea, mmol/I 675+ | 1165+ | 8.26¢ | 808+ ) 8.11f | 854
activity of LDH remained at the level of intact 039 | 0.66* |0.47%/**] 0.81** |0.39%/**]0.47%/
animals. Creatine kinase and LDH are enzymes | Creatinine, pumol/I 824é661 1283;521 gzsizf 92.5;1 1231‘381 gg'ﬁi
involved in the formation of energy and its 2.'9645 3:921 3'.011 2.501 2:941 Z.élt
breakdown, and their release into the blood- | CHO, mmol/| 017 | 016* | 0.16** | 0.12%* | 0.19%* | 0.10%*
stream indicates damage to muscle integrity. 0.51+ | 0.85+ | 0.66+ | 0.66+ | 0.56+ | 0.64+
In the case of hypothyroidism, an increase in | T& mmol/! 0.26 | 0.25% |0.32%/**| 0.47** | 0.04** |0.03%/**
the activity of CK may be a consequence of in- Glucose, mmol/| 5.85+ | 4.90+ | 5.65+ | 5.75¢+ | 5.83t | 6.18%
creased catabolic processes in skeletal muscle. ’ 0.19 | 0.15* | 0.26** | 0.14** | 0.13** | 0.17**

Also, it should be taken into account that thy- Notes: * —differences are statistically significant relative to the IC group, p<0.05; ** —

roxine inhibits the activity of CK. The adminis-

differences are statistically significant relative to the CP group, p<0.05; n — number of
animals in each group; 1 — intact control; 2 — control pathology; 3 — aqueous extract

tration of all the studied substances to hypo- from Feijoa leaves; 4 — 30% tincture from Feijoa leaves, 5 — aqueous extract from
thyroid rats led to a decrease in the content of fresh Feijoa fruits, 6 — 30% tincture from fresh Feijoa fruits.

CK in the serum of the experimental animals
by an average of 12.6% (table).

In the study of lipid metabolism, it was found that
the hypothyroid state induced by mercazolil administra-
tion was also accompanied by corresponding changes
(table). The cholesterol content in the second experi-
mental group of animals increased by 32.4%, and TG
— by 66.7%. Hypercholesterolaemia associated with hy-
pothyroidism in humans and animals is largely due to
an increase in the content of cholesterol in low-density
lipoprotein and very low-density lipoprotein, although
there is evidence of an increase in the concentration of
high-density lipoprotein. After 21 days of administration
of the studied extracts and tinctures, positive changes
were observed in rats with experimental hypothyroid-
ism. Thus, compared to the animals of the CP group, the
cholesterol content in the blood serum of the experi-
mental animals significantly decreased by an average of
25.6%, and the TG content significantly decreased and
reached the levels of the IC group (table).

The development of hypothyroidism was also ac-
companied by a 1.2-fold decrease in serum glucose
concentration (table). One of the reasons for the ob-
served decrease in glucose levels may be a decrease in
its absorption in the intestine as a result of a decrease
in hexokinase activity and impaired blood transport.
The analysis of the experimental data obtained on the
serum glucose content in rats showed that in the group
of animals treated with AEFL, TFL and AEFF, its concen-
tration significantly increased to the level of the IC group
of animals. In rats treated with TFF, the glucose level

also increased significantly and slightly exceeded that of
the IC group.

Conclusions.

Mercazolyl-induced hypothyroidism is characterized
by a decrease in the functional activity of the thyroid
gland, which is manifested in a decrease in the content
of thyroid hormones in the blood serum of experimen-
tal animals. Hypothyroidism contributed to the de-
velopment of negative manifestations of biochemical
reactions in the body in the form of increased serum
cholesterol, triglycerides, urea, creatinine, ALT, AST and
CK enzymes, and decreased glucose levels, indicating a
violation of lipid, protein and carbohydrate metabolism
in the setting of hypothyroidism.

The use of AEFL, TFL, AEFF and TFF contributed to
the restoration of biochemical parameters in the blood
serum, as well as the level of thyroid hormones. In the
experimental group receiving the studied extracts and
tinctures against the background of hypothyroidism, the
level of thyroxine and triiodothyronine increased, and
positive changes in biochemical parameters occurred,
which can be regarded as a sign of the restoration of
metabolic processes.

Prospects for further research.

The experimental data obtained make it possible to
assert the expediency of further studies of the effect of
aqueous extracts and 30% alcohol tinctures from Fei-
joa leaves and fresh fruits as promising objects for the
development of drugs intended for the prevention and
treatment of hypothyroidism.
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DOCNIOMEHHA BNAMBY BOAHUX EKCTPAKTIB | HACTOMOK 3 JINCTA TA NIOAIB ®ENXOA HA BIOXIMIYHI
NOKA3HUKU KPOBI Y MNNOTUPEOIAHUX LLYPIB

KoHoHeHKo A. I., KpasueHKo B. M.

Pestome. 3a gaHnmn BOO3, 3axBOPOBaHHA WMTOBUAHOI 33/103M € APYrMM 3a NOLIMPEHICTIO EHAOKPUHHUM PO3-
Nagom nicns uykposoro giabeTy. 3a CTAaTUCTUKOM, LWOPIYHMIA NPUPICT KiNbKOCTI 3aXBOPIOBaHb LWMTONOAiI6HOI 3a-
1031 Y CBITi cTaHOBUTbL 5%. MoOLWyK i BAOCKOHaNEHHA MeToAiB NPodinakTUKM Ta NiKyBaHHA 3a/MLLAIOTLCA 3aBXKAM
aKTyanbHUMU. Ha AymKy eKcnepTis, diToTepania € nepcnekTMBHUM HaNPAMKOM. TOMy, METO AOCNIAKEHHA CTaN0
BMBYEHHS BMNANBY BOAHUX EKCTPAKTIB i CMMPTOBMX HAaCTOMOK 3 IMCTA Ta CBiXMX Nnoais ¢peixoa Ha BioximiuHi napa-
MeTpU y CMPOBATLL KPOBI LLypiB B yMOBaX eKCNepMMEHTabHOTO rinoTMpeosy. EKcnepMmeHTanbHUiA rinoTMpeos Bia-
TBOpPOBaNM WogeHHUM BBeaeHHAM 0,05% BOAHOro po3ynmHy mepKasoniny wypam 3amicTb MUTHOI BOAW NPOTATOM
30 aHis. [JocniaxKysaHi 3acobu rinoTMpeoigHMmM TBapMHam BBOAUAW BHYTPILIHbOLWAYHKOBO B A03i 1 Ma/100 r macu
Tina npotarom 21-ro AHA. B cMpoBaTLi KPOBi OLiHIOBaAM BMICT TUpeoigHWX T, i T,, TaKOXK BM3HAYaNN BMICT anaHi-
HamiHoTpaHchepasu (A/IT), acnapTaTamiHoTpaHcdepasm (ACT), KpeaTuHKiHasm (KK), naktataerigporeHasu (JIA6),
3aranbHoro 6inky, anbbymiHy, ceYoBUHMU, KpeaTuHiHy, xonectepuny (XC) i Tpurniuepuais (TT). Mepkasonin-iHayko-
BaHWI riNOTUPEO3 XapaKTePU3YETLCA 3HMMKEHHAM PYHKLiOHaNbHOI akTUBHOCTI LL3, L0 NpOosBAAETLCA Y 3MEHLLIEHHI
BMICTY TUPEOIAHMX TOPMOHIB Y CMPOBATLL KPOBi AOCAIAHMX TBAPWUH. Pe3ynbTaTn AOChigKeHHA NOKa3anu, LWo rino-
dyHKUia wuTonoaibHoi 321031 cnpusaaa NiABULLEHHIO Y CUPOBATL KPOBi BMiCTy XONeCTepuHy, TpUraiuepuais, cevo-
BMHM, KpeaTUHiHY, akTuBHOCTI pepmenTiB AJTT, ACAT Ta KK i 3HUKEHH!O PiBHA 1H0OKO3MU, LLLO CBIAYMTb NPO NOPYLIEHHA
ninigHoro, 6in1KOBOro Ta BYr/1€BOAHOr0 06MiHIB Ha T/ FiNOTMPeo3y. 3aCTOCyBaHHA AOCAIAKYBAHUX EKCTPAKTIB i Ha-
CTOMOK CMPUANO BiAHOBNEHHIO BiOXiMIYHMX NMOKA3HMKIB Y CUPOBATL,i KPOBI, @ TAaKOXK PiBHA rOPMOHIB WMTONOAIGHOT
3a103u. Y LOCNIAHWX FPYK, WO OTPUMYBANM AOCNIAKYBAHI KOMMO3ULT Ha TAi riNOTUPeo3y, NiABMLLYBaBCA PiBeHb T,
Ta T,, BiAbyBaNUCA NO3UTUBHI 3MiHM B BIOXIMIYHWMX NOKA3HMKAX, LLO MOXK/INBO PO3LIHIOBATU AK O3HAKY BiAHOB/NEHHS
06MiHHUX npougeciB. TakKMM YMHOM, 6yN0 3po6AeHO BUCHOBOK MPO AOLINBHICTD NOAA/bLIMX AOCAIAXKEHDb BNAUBY
BOAHMX eKCTPaKTiB Ta 30% CNMPTOBMX HAaCTOMOK 3 IUCTA Ta CBIXKMX N0AiB delixoa AK NepcrnekTMBHUX 06’ eKTiB Ans
CTBOPEHHA Npenaparis, NPU3Ha4YeHUX ANA NPOdINAKTUKM Ta NiKYBAHHA rinoTMpeosy.

Knwouosi cnoBa: nucta ¢elixoa, naoan delixoa, eKCnepMMeHTaIbHUIA FiNOTUPEO3, MepKaso/in, TMpeoigHi rop-
MOHM.

A STUDY OF THE EFFECT OF AQUEOUS EXTRACTS AND TINCTURES FROM FEIJOA LEAVES AND FRUITS ON
BIOCHEMICAL PARAMETERS OF BLOOD IN HYPOTHYROID RATS

Kononenko A. H., Kravchenko V. M.

Abstract. According to the WHO, thyroid disease is the second most common endocrine disorder after diabetes
mellitus. According to statistics, the annual increase in the number of thyroid diseases in the world is 5%. The search
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for and improvement of methods of prevention and treatment remain always relevant. According to experts, herbal
medicine is a promising area. Therefore, the aim of the study was to investigate the effect of aqueous extracts and
alcoholic tinctures from Feijoa leaves and fresh fruits on biochemical parameters in the blood serum of rats with
experimental hypothyroidism. Experimental hypothyroidism was induced by daily administration of a 0.05% aque-
ous solution of mercazolil to rats instead of drinking water for 30 days. The study substances were administered to
hypothyroid animals intragastrically at a dose of 1 ml/100 g of body weight for 21 days. Serum levels of thyroid T3
and T4 were assessed, and alanine aminotransferase (ALT), aspartate aminotransferase (AST), creatine kinase (CK),
lactate dehydrogenase (LDH), total protein, albumin, urea, creatinine, cholesterol (CHO) and triglycerides (TG) were
also determined. Mercazolyl-induced hypothyroidism is characterized by a decrease in the functional activity of the
thyroid gland, which is manifested in a decrease in the content of thyroid hormones in the blood serum of experi-
mental animals. The results of the study showed that hypothyroidism contributed to an increase in serum choles-
terol, triglycerides, urea, creatinine, ALT, AST and CK enzymes, and a decrease in glucose levels, indicating a violation
of lipid, protein and carbohydrate metabolism in the setting of hypothyroidism. The use of the studied extracts and
tinctures contributed to the restoration of biochemical parameters in the blood serum, as well as the level of thyroid
hormones. In the experimental group receiving the studied compositions against the background of hypothyroid-
ism, the level of T4 and T3 increased, positive changes in biochemical parameters occurred, which can be regarded
as a sign of restoration of metabolic processes. Thus, it was concluded that further studies of the effect of aqueous
extracts and 30% alcohol tinctures of feijoa leaves and fresh fruits as promising objects for the development of drugs
intended for the prevention and treatment of hypothyroidism are advisable.
Key words: Feijoa leaves, Feijoa fruits, experimental hypothyroidism, mercazolil, thyroid hormones.
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The article is dedicated to defining the clinical and epidemiological features of the current course of measles
when comparing the outbreaks of the disease between 2006 and 2018.

The medical records of 218 patients who were in hospital in a communal enterprise of the Poltava Regional
Clinical Infectious Diseases Hospital of the Poltava Regional Council with the diagnosis "Measles" for the periods
of epidemic outbreaks of measles epidemic outbreaks between January and May 2006 and between January and
December 2018.

The analysis showed that in general, among both groups, persons of young age from 18 to 39 years prevailed,
however, during the outbreak of 2018, the age structure of patients was registered in more patients older than 30
years than during the outbreak of 2006. According to gender analysis, men were significantly more prevalent among
those hospitalized during the 2018 outbreak when compared to data from 2006.

A comparative analysis of the clinical course of the disease depending on the year of the epidemic outbreak
showed that among those hospitalized in 2018, such clinical symptoms as general weakness, runny nose, enlarge-
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