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IMMUNE SYSTEM CELLS IN THE DYNAMICS OF EXPERIENCED
OSTEOMIELITIS AND CHANGES IN THE BLOOD LEUKEYTO NUMBER
Ergashev V.A.
Bukhara State Medical Institute, Bukhara, Republic of Uzbekistan
valialimovich777@gmail.com

Experimental study and statistical analysis of the degree of changes in the cells of
the central and peripheral organs of the immune system, quantitative and qualitative
indicators of changes in blood leukocytes in laboratory animals in the dynamics of acute
and chronic osteomyelitis.

Due to the need for immediate treatment with the detection of acute and chronic
osteomyelitis, their pathogenetic mechanisms, immuno-microbiological aspects are still
unclear, as the impact of treatment on the microorganism, as well as specific and non-
specific protective factors of macroorganism. Based on the above findings, chronic
experimental osteomyelitis under the influence of pathogenic strains of S. aureus and P.
aureginosa was induced in laboratory animals, i.e., white non-mice, with tuberculous
bone injuries. In chronic osteomyelitis, the pathological process was observed to be
different from the acute one. The fact that leukocytes are one of the drivers of purulent-
inflammatory processes and their nature and the severity of the transition, their
quantitative changes indicate the intensity and duration of this process in the body. On
the 30th day of chronic experimental osteomyelitis in laboratory animals, the leukocyte
count increased significantly from an average of 4.5 £ 0.2x109 / | (control group) to 6.9
+ 0.3x109 / I (main group) by 1.55 times (P <0, 05) observed.

A significant increase in the number of leukocytes in the blood in the main group
is a sign not only of the development and continuation of a chronic process (chronic
experimental osteomyelitis), but also its high level for so long that the immune system is
not active enough. A similar trend was observed with changes in the number of
leukocytes in the blood was determined. Compared with the previous period of chronic
experimental osteomyelitis, it was noted that their number increased even more, and the
difference between groups increased even more. This is an indication that the process of
purulent inflammation is not only ongoing, but intensifying.

Thus, when chronic experimental osteomyelitis was called, the study of
quantitative indicators of immune system cells showed a significant decrease in them in
the main group compared to the control group (R <0.05-R <0.001), the intensity of the
decrease was different across cells, compared with the previous study period (30 days)
was recognized as a relative deepening of the gap. Thus, when chronic experimental
osteomyelitis was called, the study of quantitative indicators of immune system cells
showed a significant decrease in them in the main group compared to the control group
(R <0.05-R <0.001), the intensity of the decrease was different across cells, compared
with the previous study period (30 days) was recognized as a relative deepening of the
gap. An increase in the difference between the numbers was more pronounced on the
stimulation indices.
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Also, the tendency to increase the number of leukocytes was synchronized with
the quantitative decrease of cells and was inversely proportional to them, i.e., an
increase in one indicator was followed by a decrease in other parameters.

On the 30th day of the course of chronic experimental osteomyelitis, specific
changes in the quantitative indicators of cells of the immune system were also observed.
The amount of antibody-forming cells (ABFC antibodies forming cells) in the main
group decreased significantly 1.90 times compared to the control group - 1496 + 184
cells (R <0.001) 1 million against 2841 + 174 cells, respectively. There was also a
downward trend in the amount of ABFC per cell, but the intensity of the decrease was
less than the previous parameter -1.38 times (16 + cells against 22 + 2 cells, R <0.05).

In spleen, there was a downward trend in the number of nuclear storage cells
(NSCS nuclear storage cells of spleen) as in the previous parameter — 137 + 6 cells
(1.17 times, R <0.05) versus 160 * 4 cells, respectively. The intensity of the decline in
this indicator was also lower than in the ABFC. We explained this condition by the
different degrees of impact of chronic osteomyelitis on the cells of the immune system,
showing that the cells directly involved in the immune response were more damaged
than others. The comparative study of the number of cells of the central organs of the
immune system (thymus, bone marrow) and peripheral organs (lymph nodes-peyerov
nodes) did not show significant differences, the trend of changes was the same as in the
control group. Thymus (18 + 2 cells vs. 56 + 4 cells R> 0.05), bone marrow (15 + 1 cells
vs. 14 = 2 cells), a small number of unreliable decrease lymph node cells (24 = 2 vs. 20
+ 1 cells, R <0.05) was in sync with the decrease. If in acute experimental osteomyelitis
the main group showed a tendency to increase the number of cells of these three organs
compared to the control group, in chronic experimental osteomyelitis we observed the
opposite. In acute osteomyelitis, the level of activity of the immune system is high,
which indicates that the pathogens and the inflammatory process they cause are
combated, but in the chronic process, the body's reserves of compensatory-adaptive
mechanisms are depleted, cells do not proliferate and differentiate. In other words, the
deficit in the immune system is deepening. This, in turn, indicates that the immune
system has little influence on this pathological process and allows it to persist.

Conclusion: The study of quantitative indicators of immune system cells
recognized that their reduction in the main group was significantly lower than in the
control group, the intensity of the decrease was different from each other in the cells, the
difference was deeper than in the previous study (30 days) showed a decrease in the
ability of the system to cope with the process of purulent inflammation, which deepened
the deficit.



THE DISTRIBUTION OF S. PULLORUM IN DIFFERENT ORGANS OF
CHICKEN USING IN SITU HYBRIDIZATION
Liu Zhike, Anatoliy Fotin, Tetiana Fotina
Sumy National Agrarian University, Sumy, Ukraine
624039729@qg.com, fotin53@ukr.net, tif _ua@meta.ua

Salmonella enterica serovar Pullorum (S. Pullorum ) is a host-restricted serotype
of Salmonella, which has high morbidity and mortality to poultry. The invasion protein
A (invA) is critical for Salmonella virulence, as a diagnostic marker of Salmonella. To
analyze the distribution of S. Pullorum in different organs, 3-day-old Jinghong laying
hens (specific pathogen-free) were immunized with S. Pullorum at 1 x 10" CFU in 100
uL of PBS by oral gavage. Control groups received 100 pl of PBS. At 3 days post
challenge, the liver, lung, spleen, heart, cecum, and bursa were collected from 10
chickens of each group. The organs of infected chicken were fixed with 4%
paraformaldehyde for 48 h, embedded in paraffin and cut into 4 pm sections by paraffin
slicer. The invA expression in organs was detected by the fluorescence assay in situ
hybridization (ISH) with an oligonucleotide probe. According to published conserved
nucleotide sequence of invA (GenBank : NC003197.1), the probe sequence was 5’-
AGGTGGTCTTAAGCGTTG-3’ as a capture probe, and FITC was labeled at the 5’end
as the diagnostic signal. A large number of positive signals were observed in the area of
liver necrosis and hepatic sinuses compared to those of control group. Additionally,
there were positive signals between myocardial fibers, and also have more positive
signals in the red pulp of spleen. A small number of positive signals were observed in
the alveolar wall, cecal submucosa, intestinal villi and cortex of the bursa. In conclusion,
S. Pullorum can colonize in different organs after infecting chickens, and the positive
signals are most widely distributed in the liver tissue, especially in the necrotic area.
Taken together, This study provides crucial technical support for the study of
distribution of Salmonella in vivo. Altogether, our work makes a significant contribution
to the literature because the results described herein are relevant in understanding the
pathogenicity associated with invA in Salmonella Pullorum, which is an important
pathogen in poultry.



EPIDEMIOLOGICAL FEATURES OF THE COURSE OF
LEPTOSPIROSIS
Mansurova M.H.
Bukhara State Medical Institute, Bukhara, Republic of Uzbekistan
malikamansurova630@gmail.com

Leptospirosis is an acute infectious disease caused by bacteria of the genus
Leptospira.

The disease is characterized with predominant damage to the kidneys, liver,
nervous and vascular systems, often with the development of hemorrhagic syndrome and
jaundice.

Leptospira are hydrophiles. Therefore, a favorable environment for them is
considered high humidity and heat. Leptospirosis is ubiquitous.

Only in the conditions of Antarctica it is impossible to get sick with an illness.
The disease is especially common in tropical countries.

The main sources of this infection for humans are mouse-like rodents (primarily
rats), some types of domestic (cattle, pigs, dogs) and wild animals (nutria, foxes).

Sick animals excrete leptospiras into the external environment with urine for a
long time. A person with leptospirosis is not a source of infection.

Infection of humans most often occurs through contact of the skin and mucous
membranes with water contaminated with animal secretions. Contact with moist soil is
important, as well as when slaughtering infected animals, cutting meat, and eating
infected products contaminated with secretions of infected rodents.

The disease often has an occupational character. Deratizers, people working in
wetlands are more likely to get sick.

Leptospirosis has an acute onset, the patient has a sudden increase in body
temperature to 39-40 °C, symptoms of severe intoxication (headaches, nausea, vomiting,
dizziness, clinically resembles influenza) are rapidly increasing. Then myalgia occurs
(pain in the calf muscles and muscles of the lower back), which may be accompanied by
skin hyperesthesia.

The temperature remains at high values for ten days, and already on the third day
the first manifestations of the hemorrhagic syndrome are observed (hemorrhages in the
subcutaneous fatty tissue, internal Dbleeding - intestinal, gastric, pulmonary,
hemarthrosis, etc.). Pain in the muscles reaches such a level that patients with
leptospirosis practically cannot move independently.
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DIFFERENTIATION OF BACTERIA OF THE GENUS PROTEUS FROM
BACTERIA OF THE GENUS SALMONELLA
Nazarov J.-S. E.
Bukhara State Medical Institute, Bukhara, Republic of Uzbekistan
sultannazarov050@gmail.com

Bacteria of the genera Proteus and Salmonella are Gram-negative, facultative
anaerobic, non-spore-forming bacteria. Most representatives of these genera have
flagella (peritrichous) and, as a rule, do not ferment lactose. However, if bacteria of the
genus Proteus are opportunistic microorganisms, then Salmonella is pathogenic for
humans and animals, causing salmonellosis. The main test for differentiating Proteus
from Salmonella is a positive test for urease, as well as seeding on Olkenitsky's medium.
Salmonella are lactose-negative gram-negative rods that do not ferment lactose.
According to these properties, proteuses are similar to salmonella, which, unlike the
former, can break down urea.

Another characteristic property of proteuses is their ability to swarm. Like
Proteus, the character of ancient Greek mythology, who had the unique ability to
reincarnate (metamorphosis), bacteria of this genus often show pleomorphism on a
dense nutrient medium. Bacteria form many daughter colonies, and their population is
constantly increasing in the environment. Foods contaminated with Proteus are usually
discarded, and water containing Proteus should not be drunk. The detection of these
bacteria in the water of open reservoirs and in the study of therapeutic mud is officially
called "Proteus meter”. Water Proteus meter is officially recognized in the USA and in
some countries of the European Union. In the Russian Federation, Proteus meter is
recommended for the study of water in open reservoirs, therapeutic mud. The presence
of bacteria of the genus Proteus in water and soil may indicate faecal contamination of
the environment in which these proteolytic bacteria are considered as allochthonous.
Proteuses live in the intestines of humans and many animals, and enter the external
environment along with feces. The detection of Proteus mirabilis bacteria in water
sources is considered as an indicator of faecal contamination, and Proteus vulgaris as an
indicator of object contamination with organic substances. According to these data,
proteuses are classified as sanitary indicative microorganisms.

In July 2021, a water sample was taken from Samanid Lake, located in the
western part of the city of Bukhara, to detect salmonella. When sown on Endo's
medium, the next day, colorless colonies were found characteristic of lactose-negative
bacteria, but growth of colonies was noted in the form of a veil-like plaque, which is
inherent in proteuses. For differentiation, suspicious colonies were isolated on
Olkenitsky's medium (the triple sugar iron medium with urea). The culture was
inoculated by piercing the medium with a microbiological loop in the center of the agar
column to the very bottom of the tube.

The samples were placed in a thermostat at 37°C for 24 hours. After that, an
assessment was made of the change in the appearance of the environment. Initially, the
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medium was pink in color, blackening of the medium upon injection (formation of
hydrogen sulfide) was observed in the column, while the sloping part of the nutrient
medium was bright crimson. In Olkenitsky's medium, with the growth of a culture that
hydrolyzes urea, the medium acquires a diffuse bright red-crimson color. These facts
indicated the absence of Salmonella and the presence of Proteus vulgaris (formation of
indole and H,S). Fermentation of glucose by Salmonella is manifested by a change in
the color of the column of the medium to yellow, while maintaining the pink color of the
“tongue” of the medium. The formation of a blackening zone and a change in the color
of the medium from pink to raspberry red indicated the absence of Salmonella spp. and
the presence of Proteus spp. Although the presence of Proteus vulgaris indicated the
contamination of this water body with organic substances, nevertheless, the absence of
pathogenic enterobacteria in the Samanid Lake was proved.

PARTICULARITIES OF THE CLINICAL-MICROBIOLOGICAL STATE
OF THE ORAL MUCOSAL IN GRAVID FEMALES
Nodar Sulashvili 1., Kakhaber Robakidze 2., Magda Davitashvili 3., Irma
Buchukuri 4., Lela Grigolia ®
Alte University, International School of Medicine, Division of Pharmacology, Thilisi, Georgia,
National Health Center named after Academician O. Gudushauri; Thilisi, Georgia;
% lakob Gogebashvili Telavi State University, Telavi, Georgia.
4 Petre Shotadze Thilisi Medical Academy, Thilisi, Georgia;
® Caucasus International University; Thilisi, Georgia
n.sulashvili@ug.edu.ge

Maternal and child health protection is the most important task of medicine, in the
solution of which representatives of various health departments are involved, including
the dental service. This is due to the fact that pregnancy leads to neurohumoral changes
that cause changes in the activity of a number of organs and body systems, including the
oral cavity. It is known that pregnant women have a high intensity of dental diseases. At
the same time, the pathology of teeth and periodontal disease can create "dental chronic
foci", which are detected not only by the return of microbial penetration into the body,
but also as a source of long-term pathological reflex irritation in the body, causing
complications during pregnancy, childbirth and the postpartum period. Therefore, among
the various types of medical care, dental, is mandatory at all stages of maternal and child
health. All this testifies to the unreasonableness of a one-time examination and sanitation
of the oral cavity of pregnant women. It is necessary to conduct dynamic monitoring of
the state of the oral organs of a woman throughout pregnancy in order to identify the
initial forms of the disease, monitor the effectiveness of sanitation and prevent the
development of complications. Therefore, the prevention of dental diseases in pregnant
women at all stages is of great importance. According to leading dentists, pregnancy is a
critical period for a woman's dental health. Its consequences are progressive periodontal
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diseases, the development of dental caries and inflammatory and destructive
lesions of the mucosa. The relationship between oral dysbiosis and disorders of local
factors of mucosal protection in the onset and development of dental diseases is obvious.

Pregnancy is one of the most important stages in a woman's life. But pregnancy is
stress for the female body, which in its own way and in different ways affects all its
systems and organs, including the oral cavity. During this period, the teeth begin to
crumble, crumble and fall out, and the gums begin to bleed. Changes in the hormonal
background of pregnant women are reflected even in the composition and properties of
saliva, which during this period contributes to the development of caries. Gums during
pregnancy are supplied with a large amount of blood, which makes them loose and
accessible to pathogenic bacteria. The result is inflammation in the mouth. The
consequence is gingivitis. Untreated, it develops into periodontitis, the main symptom of
which is bleeding. In view of the above, the study of the microflora of the oral cavity in
pregnant women was considered relevant.

As it known that pregnancy is constantly affected by hormonal, metabolic and
immunological factors, which can affect the oral microbiota, leading to gingivitis during
pregnancy. However, it is not yet clear how microbial dysbiosis in the oral cavity
modulates oral disease, since the oral microbiome is poorly characterized during
pregnancy. In addition, the recent discovery that the placenta microbiome is similar to
the oral microbiome reinforces the importance of oral dysbiosis in adverse pregnancy
outcomes. Thus, using the rRNA gene sequencing method, we present a snapshot of the
changes in the microbial composition of the oral cavity, depending on the progression of
pregnancy and the period of birth and its relationship with gingivitis during pregnancy.
Despite the stability of oral microbial diversity during pregnancy and postpartum, we
observed that the microbiome undergoes pathogenic changes during pregnancy and
returns to a healthy microbiome in the postpartum period. The network-based
coexistence analysis provided a mechanistic explanation for the pathogenicity of the
microbiome during pregnancy and foreseen frequencies in the interaction centers.
Individual dachshunds that form organic companies in the main microbiome can
modulate the pathogenicity of microbes during pregnancy and reduce the risk of oral
disease and adverse pregnancy outcomes. Our study also highlighted the potential for
the appearance of new species in subgingival plaques and saliva, which are important
contributors to the development of gingivitis during pregnancy. The key species may
offer opportunities to develop strategies to modulate the microbiome and improve the
health of the host during pregnancy. Infection-related premature births have been cited as
the main cause of infant mortality and morbidity. As the literature shows, 40% of
premature births are vaginal and associated with intrauterine infections and 50% are
associated with intra-amniotic infections. Given this history, it is necessary to understand
the origin of the attacking bacteria and the invasive routes of the placenta and amniotic
fluid cavity. Literature shows that the most common intra-amniotic bacterial toxins were
types associated with the vagina, although other types are often associated with the oral
cavity, gastrointestinal tract, and respiratory tract. The authors concluded that the pooled
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data indicate a primary role for the ascending route of infection during pregnancy
and a possible secondary role for the hematogenous invasion route.

Based on the foregoing, we set the goal of the study - to study the quantitative and
qualitative composition of the oral microflora and indicators of local protection factors
in pregnant women suffering from periodontitis according to trimesters. According
comprehensive study results found 100 pregnant women aged 25-45 years, suffering
from periodontitis and being examined at the perinatal center of the National Health
Center named after V.I. acad. About Gudushauri Tbilisi. The surveyed women were
equally (25 women) divided into 4 groups: the first group consisted of pregnant women
with no oral diseases; the second group included pregnant women who had periodontitis
in the 1st trimester; the third group consisted of pregnant women suffering from
periodontitis from the 2nd trimester and the fourth group consisted of pregnant women
suffering from periodontitis from the 3rd trimester of pregnancy.

Microbiological research. Oral fluid was taken from all examined pregnant
women by flushing from the mucous membrane. The material obtained by this method
was considered as the first dilution; a series of serial dilutions were prepared from this
material in the laboratory. Subsequently, a certain volume was poured onto the surface of
differential diagnostic media: agar for anaerobes, Endo's medium, milk-salt agar,
Sabouraud's medium, freshly cut mesopatamia agar, etc. Inoculations on blood agar,
Endo, milk-salt agar, Saburo were cultivated under normal conditions for 18-24 hours at
a temperature of 37 © C, and the cultivation of anaerobes was carried out in an anaerobic
container, which was placed in a thermostat for 3-5 days. After the indicated time, the
dishes with the inoculations were taken out of the thermostat, the grown colonies were
counted, the group and species belonging of the isolated colonies of microbes were
determined on the basis of microscopy data of smears stained according to Gram, the
nature of growth on selective and differential diagnostic media. When working
according to the modified method, the result was taken into account according to the last
dilution, in which the growth of bacteria was obtained, the number of microbes was
expressed in Ig M = m colony-forming units (KFU)/ml. Microbiological studies to study
the quantitative and qualitative indicators of the oral microflora in pregnant women
showed that the oral microflora of healthy pregnant women is quite diverse. At the same
time, lactobacilli prevail in the anaerobic group of microbes, their number was 4.4 +
0.18 CFU / ml. In the facultative group of microbes, streptococci and staphylococci are
dominant, while among streptococci the most popular are Str. Salvarius. A completely
different picture in the microecology of the oral cavity in pregnant women in the first
trimester, suffering from periodontitis. In particular, in the examined pregnant women,
significant dysbiotic changes are observed, both in the anaerobic and in the facultative
group of microbes. So in the anaerobic group there is a significant decrease, while it is
especially pronounced in lactobacilli, their number was 2.8 = 0.4 CFU / ml, which is
more than 2 orders of magnitude lower than the norm. However, even more pronounced
changes were noted in the optional group. This is how the number of Str. mutans
increased significantly and was equal to 5.35 + 0.15 CFU / ml, but the appearance of
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pathogenic staphylococcus strains in this arsenal is especially alarming. Most
likely, these strains possessing a wide range of pathogenic enzymes and will determine
the monitoring of the oral cavity in these pregnant women. The next group of pregnant
women with periodontitis consisted of women in the second trimester of pregnancy. The
analysis of the obtained microbiological studies of the oral cavity in this group of
women shows that all the existing dysbiotic changes in the first trimester of pregnancy
passed into the second, more of this change deepened even more, especially with regard
to a decrease in the number of lactobacilli, but against this background, an increase in
the number of microbes such as: strains of golden and Staphylococcus epidermidis,
Escherichia and fungi of the genus Candida. A rather interesting picture was obtained
during microbiological studies of the oral cavity in pregnant women with periodontitis in
the third trimester of pregnancy: in this trimester, generally positive changes appeared,
which affected both the anaerobic and the optional group. Particularly significant
changes affected microbes such as streptococci, the number of strains of which increased
in all three colonies. At the same time, it is especially positive that pathogenic strains of
staphylococci and fungi of the genus Candida were eliminated from the oral cavity.
Thus, summing up the studies carried out, it can be argued with a high degree of
reliability that the most pronounced dysbiotic changes in the oral cavity in pregnant
women with periodontitis are observed in the second trimester, which must be taken into
account by dentists. Based on the conducted microbiological studies in pregnant women
with periodontitis, who are in different trimesters, almost the same type of changes was
revealed. Although it should be noted that these changes actually have a positive
correlation between indices of local defense factors and dysbiotic changes in the oral
flora. The conducted studies allow us to draw the following conclusions: In pregnant
women suffering from periodontitis in all three trimesters, dysbiotic changes occur, a
characteristic feature of which is a decrease in lactobacilli and an increase in the number
of staphylococci and fungi of the genus Candida. At the same time, it should be noted
that the changes are most pronounced in the second trimester of pregnancy.

The conducted studies allow us to draw the following conclusions: In pregnant
women suffering from periodontitis in all three trimesters, dysbiotic changes occur, a
characteristic feature of which is a decrease in lactobacilli and an increase in the number
of staphylococci and fungi of the genus Candida. At the same time, it should be noted
that the changes are most pronounced in the second trimester of pregnancy.
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SOME MICROBIOLOGICAL INDICATORS OF THE ORAL CAVITY OF
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The microflora of the oral cavity is a set of representatives of various taxonomic
groups of microorganisms that inhabit the oral cavity as a kind of ecological niche of the
human body, entering into biochemical, immunological and other interactions with the
microorganism and with each other. Any imbalance in this set is a harbinger of diseases
of the oral mucosa. Orthopedic devices cause regular irritation of the mucous membrane.
These irritations reduce the activity of oral natural resistance factors, which, in turn,
causes an imbalance in the oral microflora.

The successes achieved to date in the treatment of malocclusion pathology using
orthodontic technology can significantly expand the indications for its use. A wealth of
clinical experience has been accumulated in achieving functional and aesthetic effects in
adult patients, aggravated by chronic inflammatory periodontal diseases, including those
accompanied by destructive lesions. Nevertheless, studies by a number of authors
indicate an increase in the percentage of complications of orthodontic treatment, the
most frequent of which is an exacerbation of chronic inflammatory periodontal diseases.
A kind of risk zone for exacerbation of chronic inflammatory periodontal diseases are
those parts of the dentition to which force is applied. Orthodontic constructions change
the relief of the dentition, significantly increase the potential area of possible adhesion of
microorganisms, make it difficult to remove plaque, which prompts the search for
informative criteria for monitoring the course of a chronic infectious and inflammatory
process in the oral cavity under permanently acting conditions.

It is known that biotopes of the oral cavity are the most contaminated areas of the
human body, characterized by qualitative and quantitative diversity. At the same time,
pathogenicity is maximally manifested in the presence of dental plaque, a multi-species
community of microorganisms located on the surface of the teeth in the form of a
biological layer. These Bio-layers have a high level of tolerance to antiseptics and
phagocytes. Literary sources indicate that with unsatisfactory oral hygiene in
orthodontic patients, the concentration of fungal flora (yeast and fungi of the genus
Candida) increases relative to the normal microflora of the oral cavity. Carriage of
periodontal pathogenic strains was established by some authors in 70 % of the
examined, of which 30 % of those in need of orthodontic treatment are at risk of
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developing periodontitis. However, we did not find information on the dynamics
of qualitative and quantitative changes in the microbial landscape in the process of
orthodontic treatment, which determined the purpose of this study.

The study involved 60 patients (20 men and 40 women) aged 25 to 45 years,
undergoing orthodontic treatment using fixed structures. All patients in the study group
were diagnosed with the crowded position of the anterior teeth of the upper and lower
jaw. The patients of the study group were ranked into three subgroups (based on the
burden of inflammatory periodontal diseases): the first subgroup — patients with intact
periodontal disease, the second — patients with chronic generalized gingivitis, the third —
with chronic generalized mild periodontitis. Patients in all groups were divided equally —
20 persons. The criteria for the inclusion of patients in the study group were: confirmed
diagnosis of dentoalveolar anomaly (based on data from clinical, X-ray studies,
diagnostic models of the jaws), absence of endocrinological / somatic burden; denial of a
history of taking medications, dietary supplements, probiotics, toothpastes containing
antibacterial additives; consent to participate in the study. The comparison group
consisted of 50 patients, comparable in gender and age composition, burden of
orthodontic pathology, chronic inflammatory periodontal diseases, who did not receive
orthodontic treatment. All patients in the comparison group were also ranked into 3
subgroups according to the above principle: the first subgroup included 15 patients, the
second — 15 patients, and the third — 20 patients. All patients of the study group and the
comparison group confirmed their consent to participate in the study. To verify the
periodontal diagnosis, a complex of clinical and radiological research methods was used.
Assessment of the state of the oral cavity and periodontal tissues was carried out using
hygienic (Green — Vermillion) and periodontal (periodontal index (PI) according to
Russell, index of bleeding according to Mullemann-Cowell) indices. To determine the
degree of microbial contamination, the material was taken on an empty stomach or 3-4
hours after a meal. On the day of taking the material for research, the patient must
refrain from brushing his teeth, using drugs and rinsing the mouth with elixirs or rinses
containing antiseptic components of plant/chemical origin.

Material for research was obtained from the cervical area of the teeth in the area
of the orthodontic construction, the gingival sulcus / periodontal pocket using sterile
paper endodontic pins, which were then placed in a test tube with a transport medium.
The material was taken three times: at the diagnostic stage, 3-4 weeks, 3 and 6 months
after fixation of fixed orthodontic equipment, at the beginning of the retention period.
Before fixing the structural elements, all patients with inflammatory periodontal diseases
underwent periodontal treatment. The biomaterial was sown on solid and semi-liquid
nutrient media for the cultivation of microorganisms under aerobic and anaerobic
conditions. Used 5 % blood agar, Sabouraud's medium, streptococcal selective agar,
yolk-salt agar, thioglycolic medium, de Man's medium, Rogosa, Sharpe (MRS) agar,
Blaurock's medium. The isolated microorganisms were identified by conventional
methods, taking into account the morphological, cultural and biochemical properties. To
determine the degree of microbial contamination of the studied biotopes with
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periodontal pathogenic strains, the PCR method was used. For statistical
processing, we used the Statistical Package for Social Science — Statistical Package for
Social Sciences. To check the normality of the distributions, the Student's test was used;
the differences were considered significant at p <0.05.

Microbiological data obtained in the course of studying the degree of
contamination with bacterial and periodontal pathogenic microflora of the gingival
sulcus and periodontal pocket, expressed in colony-forming units (CFU) per 1 cm?,
showed that streptococcus salivans and Streptococcus sangius are sown in patients with
intact periodontal disease at the diagnostic stage; at the same stage, in patients with
chronic generalized gingivitis, along with streptococcus salivans and Streptococcus
sangius, Prevotella intermedia are also sown; and at the same stage, in patients with
chronic generalized periodontitis, along with the listed microorganisms, other bacteria
prevail (Treponema denticola, Porphyromonas gingivalis and Candida albicans). In
patients with intact periodontium, after three months, Streptococcus salivans and
Streptococcus sangius again prevail in the oral cavity along with lactobacillus spp; in the
same patients, Streptococcus salivans disappear from the oral cavity in six months. In
patients with chronic generalized gingivitis, after three months, microbial discharge of
the oral cavity is enriched with Leptotrichia, and is preserved practically unchanged at
the sixth month too. In patients with chronic generalized periodontitis, after three
months, the microbial discharge of the oral cavity is very rich and diverse, the following
types of microorganisms represent it: streptococcus mutans, Streptococcus sangius,
Lactobacillus spp, Prevotella intermedia, Treponeba denticola, Actinobacillus
actinomycetem-comirans, Porphyromonas gingivalis, candida albicans, Leptotrichia. In
these patients, after six months, the non-qualitative, nongquantitative composition of the
microbial life of the oral cavity practically does not change.

The foregoing indicates that in patients with intact periodontium, the microbial
landscape of the gingival sulcus at the stages of observation changes slightly
qualitatively. So, the dominant microbial groups are streptococci and lactobacilli, and
the seeding density was the highest after 3-4 weeks and 3 months after fixing the braces.
In patients with chronic generalized gingivitis, the coccal flora also appeared to be the
dominant flora; however, at the diagnostic stage, prevotella was cultured in 2 patients.3-
4 weeks after fixation, the titer of the coccal flora increases, the qualitative (species)
composition changes: representatives of the fungal flora appear, and the number of
patients in whom prevotella and treponema are detected increases. At the observation
period of 3 months, the diversity of the species composition is enhanced by the strains of
Sandida albicans and Leptotrichia, the seeding density of other bacteria increases. After
6 months and by the beginning of the retention period, a depletion of the species
composition and a decrease in the density of sowing of microflora were stated. The
greatest qualitative and quantitative diversity was observed in the microbial landscape of
periodontal pockets in patients with chronic generalized periodontitis at the observation
stages of 3-4 weeks and 3 months. The dominant microflora at these stages is
periodontal pathogenic. Coccal and candidal microflora in this case is accompanying.
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It should be noted that when comparing the features of microbial contamination of
the cervical region of the teeth, on which the braces are fixed, and periodontal pockets,
we identified fundamental differences. Thus, periodontal pathogenic strains were
detected only in periodontal pockets, which is due to the conditions of anaerobiosis.

Thus, the information we have obtained dictates the need for a differentiated
development of professional hygiene regulations for orthodontic patients, aggravated by
inflammatory periodontal diseases.
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Aim and objectives was to study features pharmaceutical regulation emissions,
elaborated by the patients in Georgia. The study was quantitative investigation by using
survey (Questionnaire). Research objectives are materials of sociological research:
Surveys was for patients; 1506 patients were interviewed in Georgia. We used methods of
systematic, sociological (surveying, questioning), comparative, segmentation,
mathematical-statistical, graphical analysis. The data was processed and analyzed with
the SPSS program.

At present in Georgia this regulatory legislative base is not perfect, because the
pharmacists’ certification, re-certification, accreditation and licensing state programs are
not conducted. Today; the pharmacist profession in Georgia is deleted from the health
adjustable medical fields. Therefore degree in pharmacy or higher education in this aspect
use their professional characters and values, so that profession of pharmacist specialty
becamen a position given by the pharmacy owner and does not require qualification
awarded from the university. Since the higher pharmaceutical education is not a necessity
for pharmacist position in pharmacys in Georgia, very often non-professionals without
special medical or pharmaceutical education get the right to work at a pharmacist position
according to pharmacy owner’s desire, meanwhile the pharmacy profession granting
needs 4-5-year study at the medical and other universities. At the same time the problem
of Georgian pharmaceutical graduates consists possible lack of jobs for the
pharmacethical facilities because of easy access of other subject specialists.
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In Georgia a pharmacy pharmacist is interpreted as the only drug-dealer-seller, and
basically pharmacists as regulated medical specialists are ignored in Georgian health care
system. That is why the higher pharmaceutical education system should be moved to a
new model direction, which will be more focused on pharmacotherapy, pharmaceutical
care, and clinical pharmacy, becoming the most important issue. Hence, in the state health
policy the pharmacist profession's concepts and common principles are to be developed.

Pharmacist are experts in pharmacotherapy, they can provide extra understanding,
knowledge, skills, and regards to other public health and health care specialists within a
multidisciplinary team atmosphere. Concretely, the pharmacists be able to contribute to
health care group by discovering and solving or preventing drug associated issues; they
supporting to guarantee the safely and efficiently pharmacotherapy principles; ensuring
exhaustive information about the drug to patients and other health care and public health
specialists; contributing medication compliance; and strengthening fundamental health
promotion and prevention lifestyle modification activities in the society. In opposite, in
primary health care, pharmacists generally have more restricted straightforward approach
to clinical patient records and another health care specialists, like clinical-based
pharmacists are highly accessible to patients. This provides patients with nice and good
opportunities to search advices for the control of minor diseases or preventive care
medicine, and occasionally more serious circumstances, constantly before searching
assistance from the family Doctors. Pharmacist according patients’ need transferring
patients to the family Doctor, hospital or insurance company. Therefore, pharmacists are
in perfect situation and position to ensure a first full point of communication within the
health care system, in a triage- pattern role or as a connection between other health care
professionals, mainly family doctors and general medical practitioners. Above mentioned
aspirations are shown by some pharmacist scientists in western countries, who studied the
pharmaceutical care services, where doctors access was limited. The pharmacists
distinguish the beneficial assistance and promotion to functioning as a bond between the
various sites of health care division, such as distinction care, pharmacotherapy or
pharmaceutical care or public safety. The cooperation of pharmacists with various health
care providers have as well demonstrated to have an affirmative influence in the judicial
framework. Research objectives are materials of sociological research: the study was
quantitative investigation by using survey (Questionnaire). Surveys was for patients; 1506
patients were interviewed in Georgia. We used methods of systematic, sociological
(surveying, questioning), comparative, segmentation, mathematical-statistical, graphical
analysis. The data was processed and analyzed with the SPSS program. Results and
discussion: The survey was conducted through the questionnaires.1506 patients were
interviewed in Georgia. Questions and answers are given in the tables. On each question
are attached diagrams or table. Questionnaire and diagrams are numbered.

On the question mark the most significant factors while choosing a pharmacy (you
can indicate no more than 5 answers)? Patients’50.7%  answer Service culture;
Patients’53% answer wide range of products ; Patients’49.3% answer possibility to
receive  consultation about drugs with a physician/ a pharmacist;
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Patients’58.2% answer reasonable prices; Patients’36.3% answer high qualification
of personnel, Patients’45.2% answer convenient or comfortable location of the pharmacy;
Patients’ 31.7% answer absence of queues, Patients’ 19.5% answer friendly staff,
patients’31.3% answer the existence of high-quality drugs.

For the majority of respondent patients’, mostly significant factors, while choosing
a pharmacy are: Service culture, wide range of products, reasonable prices. For less than
half of respondent patients, mostly significant factors, while choosing a pharmacy are:
Possibility to receive consultation about drugs with a physician or a pharmacist,
convenient location of the pharmacy, high qualification of pharmacist personnel.

On the question- What are questions mostly you ask to pharmacists? (You can
indicate several answers)? Patients’63.1% answer about rule of intake of drugs ,
patients’41.5% answer about adverse effects of drugs , patients’61.4% answer about
prices of drugs, Patients’29.8% answer about help in selection of analogue of drugs
(medication), patients’42.5% answer about quality of drugs , patients’26.5% answer
about existence of drugs patients’ in a pharmacy, Patients’31.3% answer about
indication/contraindication of drugs patients’,Patients’30.8% answer about terms and
conditions of storage (conditions and shelf-life), patients’33.5% answer about drugs
patients’ dosage , patients’19.4% answer about routes of drug administration |,
patients’19.2% answer about drug forms , patients’8.6% answer about drug design,
patients’19.7% answer about drugs toxic effects(toxicity), patients’3.7% answer about
principles of pharmacotherapy, patients’25.6% answer about rules of drug administration,
patients’10.4% answer about drugs generic, chemical and brand names, Patients’27.2%
answer about selection of (Over-the-counter) OTC drugs, patients’25.2% answer
Information about drug, patients’20.7% answer effectiveness of drug, Patients’ 18.9%
answer about drug(s) action and drug(s) interactions, , Patients’ 21.3% answer about
drugs safety, Patients’3.4% answer about cost-effectiveness and cost-benefits of drugs.

On the question - Do you think that the government should make the certification
of pharmacists? Patients’82.6% answer I agree, patients’ 11.6% answer I partly agree,
patients’ 5.8% answer I do not agree. The vast majority of respondent Patients consider,
that the government should make the certification of pharmacists.

Thus, the higher pharmaceutical education and the pharmacist specialists’
certifications programs are guarantee for higher professionalism of pharmacist specialists
and of higher pharmaceutical service provision in pharmacies. Only the pharmacists with
higher pharmaceutical education have the right to work at the pharmacist position in the
pharmacies.
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A Over the past centuries, it is difficult to find diseases similar in resonance to the
corona-virus infection COVID-19 caused by SARS-CoV-2. From the day of
manifestation of the infection, it has become the dominant nosology, and its etiological
agent has dramatically changed, in its favor, the species spectrum of anthropogenic
pathological microorganisms. The review is devoted to the skin manifestations of new
coronovirus infection (SARS-CoV-2), information about which is constantly updated.
However, this information has not been systematized yet. The purpose of this review is
to analyze the dermatological manifestations of a new coronavirus infection. On
average, 12.5—20.4% of patients with confirmed COVID-19 have developed skin
manifestations. The question of whether the skin symptoms are a secondary
consequence of a respiratory infection or a primary infection of the skin itself remains
open at the moment. The possible mechanisms of development of skin lesions and the
role of diseases of complement system and blood hypercoagulation in the pathogenesis
of the disease are discussed in the article. The review also provides descriptive and
clinical examples of skin manifestations in COVID-19. Since COVID-19 tends to be
asymptomatic within 14 days, skin manifestations can be an indicator of infection,
which leads to the timely diagnosis. In addition, doctors' awareness about skin
symptoms associated with COVID-19 infection plays a big role in preventing
misdiagnosis of the disease.

Over the past centuries, it is difficult to find diseases similar in resonance to the
corona-virus infection COVID-19 caused by SARS-CoV-2. From the day of
manifestation of the infection, it has become the dominant nosology, and its etiological
agent has dramatically changed, in its favor, the species spectrum of anthropogenic
pathological microorganisms. The first information about the new disease was registered
in December 2019 in China. Since January 2020, the disease has spread to other
countries of the world. Since February 2020, residents of South Korea, Iran, Italy, Spain
and the United States have been infected with covid-19, and later almost the whole
world. On March 11, 2020, WHO declared a pandemic caused by COVID-19.
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The high level of contagiousness and asymptomatic transmission of the infection
led to its rapid spread around the world and a pandemic. SARSCoV-2 is a single-
stranded RNA virus and belongs to the coronavirus family. The virus enters cells
through the angiotensin-converting enzyme 2 (ACE2) receptor located on the surface
cells. The lungs are a major target organ for COVID-19, with patients experiencing
symptoms ranging from mild flu-like symptoms to fulminant pneumonia and potentially
fatal respiratory distress syndrome. A number of cases have been recorded during the
pandemic COVID-19 who reported skin manifestations of the infection. The purpose of
this article is to systematize the literature on various skin manifestations in COVID-19.
According to literary sources, during the pandemic period, a number of cases of
COVID-19 with skin manifestations were recorded: Similar information was first
reported from ltaly - Gianotti described Exanthema, Purple maculopapular vesicular,
Papular- erythematous, and Diffuse maculopapular eruption resembling Grover's
disease; Recalcati reported an erythematous and vesicular rash, as well as urticaria;
Present, Case described a maculopapular pruritic rash resembling Grover's disease,
Diffuse maculopapular rash, macular hemorrhagic rash, and Papular-vesicular pruritic
rash; Marzano described a papulo-vesicular exanthema similar to the chicken pox rash,
and Mazzotta described erythematous rounded lesions; Erythematous rash was
described by the French dermatologist Mahé, and disseminated erythematous rash and
urticaria were described by Henry; Spanish investigators Estébanez  reports
erythematous pruritic papules (yellow) and Fernandez reports urticaria; In Thailand,
researchers described petechiae, in Iran - an erythematous rash, and in Qatar - cranial
ischemic lesions, which are red-violet papules, in Belgium - infiltrated plaques on an
erythematous background, in Russia - papulo-necrotic angiitis, hemorrhagic angiitis,
acroangiitis (acrodermatitis), papulo-vesicular rashes, disseminated maculopapular rash
and purpurous rash (toxidermia), in the homeland of infection in China, acroischemia
with digital cyanosis, blistering or dry gangrene, and urticaria, and in the United States,
transient non-pruritic unilateral livedo reticularis, unilateral asymptomatic livedo
reticularis and diffuse to maculopapular non-pruritic rash similar to dermatological
symptoms in measles (Najarian, Hunt [20]). In the course of treatment of a patient with
COVID-19, we described several skin symptoms, but only one differed from the
literature symptoms: an erosive element against the background of erythema on the
genitals in a 64-year-old man, developing associated hyperthermia on the 4th day after
diagnosis. The pathological element was eliminated from the skin 8 days after the
patient's hospitalization; 14 days passed until the complete regeneration of the skin
against the background of local treatment with combined topical preparations.

Among the literary sources, there are only a few reports about the manifestation of
COVID-19 on the oral mucosa. On the part of scientists, special attention is paid to the
violation of taste in the form of hypogeusia, dysgeusia or ageusia during the disease.
Apparently, oral manifestations dominate in the main post- COVID-19 period in the
form of hyperemia, dry atrophy, hemorrhage, erosion, ulcers of the mucous membrane,
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pseudomembranous-erythematous form of candidiasis, aphthous rash in the oral
cavity, dryness and peeling of the upper and lower lips.

As you know, a rash is not uncommon among infectious pathologies, the most
common and characteristic symptoms of such viral infections as measles, rubella and
Dengue fever are skin rashes (exanthema). With coronavirus infection caused by
COVID-19, the formation of exanthema may be associated with an inflammatory
response of tissues to the effects of toxins and metabolites of the pathogen during the
implementation of the main mechanisms of inflammation; However, while skin
manifestations associated with COVID-19 have been increasingly reported recently, the
pathological mechanisms of skin lesions in patients with COVID-19 remain poorly
understood. Skin manifestations of COVID-19 can be divided into two main groups
depending on the pathophysiological mechanism of their development: clinical signs
similar to viral exanthems (immune response to viral nucleotides) and skin rashes
secondary to systemic consequences caused by COVID-19 (especially vasculitis and
thrombotic vasculopathy).

To assess the possible impact of SARS-CoV-2 on human skin, one must take into
account the fact that SARS-CoV-2 is a single-stranded RNA virus consisting of 16 non-
structural proteins (NSP 1-16) that play a role in the replication of coronoviruses. For
example, NSP3 has the ability to block the host's innate immune response and stimulate
cytokine expression, NSP5 can inhibit interferon (IFN) signaling, and NSP16 avoids
MAD5 (melanoma differentiation-associated gene 5) recognition by suppressing hostile
immunity [24]. Some studies have shown a direct effect of viral infection on T cells by
detecting SARS-like particles and SARS-CoV-2 RNA in T lymphocytes. It has been
shown that in some patients an overactive immune response can cause a "cytokine
storm” (an increase in the level of pro-inflammatory cytokines, in particular, IL-6); these
cytokines can reach the skin and stimulate dermal dendritic cells, macrophages, mast
cells, lymphocytes, neutrophils, and promote rashes such as erythema, urticaria, vesicles,
and others. Intervention in the host by SARS-CoV-2 results in infection of functional
receptor-target cells expressing type Il (ACE2) angiotensin-converting enzyme (ACE),
such as type 2 alveolar cells or other unknown target cells. ACE?2 is also present in the
skin in the basal layer of the epidermis, in the endothelial cells of dermal blood vessels,
and in the tissue of the eccrine appendages. Some researchers have suggested a direct
pathogenic effect of the virus on the epidermis through ACE2, leading to acantholysis
and dyskeratosis. COVID-19-endothelitis through ACE2 may explain the systemic
impairment of microcirculatory function in various vascular beds and its clinical
consequences in patients with COVID-19. It has been shown, in particular, that virus-
induced endothelial damage may be a key mechanism in the pathogenesis of “frostbite”
in COVID-19, and possibly also in the development of microangiopathy.

Considering the data of the analyzed literary sources, it can be concluded that in
case of COVID-19, lesions of the skin and mucous membranes of the oral cavity can be
the first or only signs of the disease. The question of whether skin symptoms are a
secondary consequence of a respiratory infection or a primary infection of the skin itself
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remains open at the moment. The probable mechanisms of development of skin
lesions and the role of diseases of the complement system and the state of blood
hypercoagulability in the pathogenesis of their development are discussed. In this
regard, much remains to be explored, from this point of view, this scientific work can be
considered as a step in the process of studying COVID-19 caused by SARS-CoV-2.
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The aim of the study was to investigate and analyze the properties of remdesivir
and its outlook in the treatment of COVID-19 disease. The antiviral remdesivir, a
nucleotide analog prodrug, has a broad spectrum of activity against viruses of several
families. After showing its strong antiviral activity against coronaviruses in preclinical
studies, remdesivir has emerged as a drug candidate for the treatment of 2019's novel
coronavirus disease (COVID-19) caused by the acute respiratory syndrome 2 (SARS-
CoV-2) coronavirus infection now a worldwide pandemic. . The use of remdesivir to
treat COVID-19 began in early 2020 and has shown promising results so far. In 2020,
many countries have conditionally approved the use of remdesivir in patients with
severe COVID-19. This was followed by a rapid series of conditional approvals across
countries / regions. Briefly, remdesivir has been shown to inhibit the coronavirus and
improve lung function for prophylactic and therapeutic purposes (early infection) based
on in vitro and in vivo data. However, data on COVID-19 patients remained limited.

The global pandemic of the 2019 novel coronavirus disease (COVID-19) caused
by the acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has created an urgent
need for effective antiviral drugs. Remdesivir (formerly GS-5734) is a prodrug of a
nucleoside analogue that is currently being investigated in clinical trials for COVID-19.
Its unique structural features enable the intracellular delivery of high concentrations of
the active triphosphate metabolite and avoid re-inhibiting efficiently viral RNA
synthesis. In preclinical models, remdesivir has shown strong antiviral activity against a
variety of human and zoonotic B-coronaviruses, including SARS-CoV-2. This article
critically evaluates the available data on remdesivir, focusing on microbiology,
biochemistry, pharmacology, pharmacokinetics and in vitro anticoronaviral activity, as
well as on clinical experience and ongoing advances in COVID-19 clinical trials.
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Remdesivir's potential mechanism of action against coronavirus remains unclear.
Several reasons have been suggested for interpreting the effects of remdesivir. First,
remdesivir can disrupt the function of the nspl2 polymerase even when the corrective
activity of the exonuclease is intact. Furthermore, remdesivir can efficiently generate the
pharmacologically active nucleoside triphosphate (NTP), which serves as an alternative
substrate and terminator of the RNA chain. NTP can then inhibit the coronavirus by
Incorporating active triphosphates into the viral RNA. Additionally, there is a high
genetic barrier to coronavirus resistance to remdesivir, suggesting that remdesivir may
maintain the efficacy of coronavirus therapy.

Remdesivir is a phosphoramidized prodrug of the 1'-cyano-substituted nucleoside
analog (GS-441524). It inhibits viral replication by competing with endogenous
nucleotides for integration into viral RNA replication by RNA-dependent RNA
polymerase (RdRp). The non-structural protein RdRp (nspl12) is highly conserved in
coronaviruses, making it an attractive target for broad-spectrum antiviral drugs. Upon
entering cells, remdesivir is rapidly metabolised by intracellular kinases to nucleoside
triphosphate, the active metabolite (GS443902). The rate-limiting step in the activation
of nucleoside analogs is usually the formation of nucleoside monophosphate.
Phosphoramide nucleosides such as remdesivir (and GS-441524) are monophosphate
bioisoters and can therefore bypass this limiting step.6 However, phosphoramide
nucleosides must be administered as prodrugs to sequester the charged phosphonate
group and allow for faster entry into the cell. In the case of remdesivir, the negative
charge is masked by the 2-ethylbutyl and L-alanine groups, which are rapidly removed
by the intracellular esterases. Furthermore, the 1'-CN group of remdesivir and its
metabolites offers a high selectivity for RARp with respect to human polymerases.

Remdesivir is a prodrug; Concentrations declined rapidly after intravenous
administration (plasma half-life, T ~ 1 hour), followed by the sequential appearance of
the alanine intermediate metabolite GS-704277 and the nucleoside monophosphate
metabolite GS-441524 (plasma T 5.5 hours). In cells, GS-441524 is rapidly converted to
the pharmacologically active triphosphate analog, GS-443902, with prolonged
intracellular Tmax (peripheral blood mononuclear cells, T PBMC ~ 40 h). Both
remdesivir and GS-441524 show linear pharmacokinetics after single doses of 3 to 225
mg, and no accumulation of remdesivir was observed after once daily dosing for 5 days.

Remdesivir has demonstrated broad spectrum activity in several in vitro systems
against a heterogeneous group of zoonotic and clinically significant human
coronaviruses including SARS-CoV-1, SARS-CoV-2 and MERS-CoV with micromolar
EC50 or IC50 values. For example, in cultures of human respiratory epithelial cells,
remdesivir inhibited the replication of SARS-CoV-1 and MERS-CoV. New evidence
suggests that remdesivir also shows potent activity against SARS-CoV-2. Remdesivir
has been proposed as a promising treatment option for COVID-19 based on laboratory
experiments and charity use reports. Its safety and efficacy in humans require high-
quality evidence from well-designed and well-designed clinical trials. Launched for
more details.
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Similar to the inconclusive effect on SARS-CoV and MERS-CoV, the impact of
remdesivir on the SARS-CoV-2 outbreak in current clinical practice should not be
overestimated. More research is urgently needed to cure COVID-19 and control SARS-
CoV-2.

The evolution of coronavirus resistance to remdesivir was assessed using cell
culture in MHV with EC50 values comparable to those of SARS-CoV-1, SARS-CoV-2
and MERS-CoV.11. The side effects of remdesivir should be taken into account.
Remdesiviro's safety profile information is changing rapidly. Until recently, most
clinical experience has been in patients infected with Ebola virus, whose clinical
manifestations are very different from those of COVID-19, making it difficult to
extrapolate drug safety to populations. During the study, patients treated with remdesivir
for an Ebola virus infection experienced serious side effects that the researchers believe
could be related to remdesivir. The most serious of these was hypotension after taking
the full dose, followed by rapid cardiac arrest and death. Of those who survived Ebola
virus infection and were enrolled in the unique phase Il PREVAIL IV study, patients
required a dose reduction of remdesivir due to increased transaminase activity. Safety
data from four phase 1 pharmacokinetic studies in healthy volunteers were also partially
presented. In these studies, subjects received single doses of up to 225 mg of remdesivir
or multiple doses of 150 mg once daily for 7 or 14 days, or 200 mg once followed by
100 mg daily for a total of 5 or 10 days. The most common side effects were phlebitis,
constipation, headache, bruising, nausea, and body aches. Asymptomatic transient
increase in the level of alanine aminotransferase (ALT) of 1 or 2 degrees.

Remdesivir has caused drug interactions. At the time of writing, no in vivo
interaction studies with remdesivir have been published, but remdesivir's ability to
inhibit or induce cytochrome P450 enzymes and transporters (CIP450) has been tested in
vitro. However, it is important to note that as a prodrug, remdesivir is rapidly cleared in
vivo, limiting the potential for clinically significant drug-drug interactions. Data on the
ability of remdesivir metabolites to react with drugs is even less. In in vitro studies,
remdesivir was a weak inhibitor of CIP1A2, CIP2C9, CIP2C19 and CIP2D6. The IC50
of remdesivir for CIP3A was 1.6 M, suggesting that short-term inhibition may occur at
normal human exposure. Inhibition of remdesivir by the metabolites of the CIP450
enzyme has not been studied.14 Tests on the induction of CIP450 with remdesivir have
been conflicting; can induce CIP1A2 and CIP2B6.14. Here, too, the clinical relevance is
questionable. GS-441524 and GS-704277 did not demonstrate CIP450 induction in these
studies. Remdesivir has been found to be a substrate (OATP1B, P-glycoprotein) or
inhibitor (OAT1B1, OAT1B3) of several drug transporters. In current clinical studies
with remdesivir there are no exclusion criteria for drug interactions.

There are currently no scientifically proven treatments that reduce mortality from
COVID-19. Current treatment focuses heavily on supportive care and prevention of
complications. Therefore, effective and safe antiviral drugs are urgently needed to
relieve the burden on healthcare systems. As described in this review, remdesivir is a
nucleoside analogue prodrug with unique structural features that allow intracellular
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delivery of high concentrations of the active metabolite triphosphate.
Coronaviruses, including SARS-CoV-2, in both in vitro and animal models. These data,
combined with early safety data from clinical experience with Ebola virus infections,
provide strong rationale for prioritizing remdesivir testing in COVID-19 clinical trials.
However, the unpredictability of the pandemic poses many challenges for researchers
attempting to conduct clinical trials. The first randomized controlled trial evaluating
remdesivir for COVID-19 was conducted at multiple sites in the epicenter of the first
epidemic, but failed to reach the targeted sample size due to slow recruitment after the
peak levels subsided, and did not produce conclusive results.

Remdesivir, a nucleotide analog prodrug, is metabolized in host cells to the
pharmacologically active nucleoside triphosphate. As an analogue of adenosine
triphosphate (ATP), remdesivir triphosphate competes with the natural substrate ATP
for integration into new viral RNA filaments using RNA-dependent RNA polymerase.
When the triphosphate from the strip is accidentally inserted into the chain and a small
number of extra nuclei are added (usually three for corona virus), RNA production
stops. Remdesivir has a broad spectrum of antiviral activity against various viruses,
including Ebola, Nipah and respiratory virus, as well as endemic and coronary heart
disease in animals. In primary cultures of human respiratory epithelial cells, remdesivir
inhibited severe acute respiratory distress syndrome (SARS-CoV) and Middle East
coronavirus (MERS-CoV) with an inhibitory half microstructure value (IC 50). These
results suggest that remdesivir is an antiviral agent with potential activity against novel
coronaviruses.

In vitro, remdesivir demonstrated antiviral activity against SARS-CoV-2 in
primary cultures of human respiratory epithelium and inhibited highly dose-dependent
SARS-CoV-2 replication at a half maximum active concentration (EC50) of 0.01 puM.
This antiviral activity appears to be specific to the virus; Remdesivir is non-cytotoxic in
this culture system at a dose of < 10 pg. In Vero-EG6 cells, EC50 levels of remdesivir and
its anti-SARS-CoV-2 metabolite GS-441524 were 1.65 uM and 0.47 uM, respectively,
reflecting the reduced capacity of Vero-E6 cells. E6 for remdesivir metabolism. When
co-cultured at clinically important concentrations of remdesivir and chloroquine
phosphate in respiratory virus-infected HEp-2 cells, chloroquine phosphate inhibited the
antiviral activity of remdesivir in a dose-dependent manner. Higher remdesivir EC50
levels and lower remdesivir triphosphate levels in normal human bronchial epithelial
cells have been observed with elevated levels of chloroquine phosphate. Therefore, co-
administration of remdesivir with chloroquine phosphate or hydroxychloroquine sulfate
IS not recommended.

In mice infected with a chimeric SARS-CoV virus that encodes the SARS-CoV-2
RNA-dependent RNA polymerase, treatment with remdesivir significantly reduced viral
load in the lungs and improved it in vehicle-treated subjects. loss of lung function. A
similar therapeutic effect was observed in a model of SARS-CoV-2 infection in rhesus
monkeys. Although the possibility of QT interval prolongation in humans has not been
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fully evaluated, current preclinical and clinical data do not indicate a risk of QT
interval prolongation with remdesivir.

Limited data are available to evaluate the side effects of remdesivir.
Hypersensitivity reactions, including infusion-related and anaphylactic reactions, have
been reported relatively rarely during and after administration of remdesivir. A transient
Increase in aminotransferase activity was observed with the use of remdesivir in phase 1
studies in healthy volunteers. A serious adverse event, fatal hypotension, likely related
to the use of remdesivir, was reported in the phase 3 Ebola study.

THE SCIENTIFIC REVIEW OF THE PECULIARITIES OF
MOLNUPIRAVIR PHARMACOLOGY IN THE CONTEXT OF
PHARMACOTHERAPY AND TREATMENT OF THE COVID-19 INFECTION
GLOBALLY
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The objective of the study was to review the scientific literature on the
pharmacological properties of molnupiravir in the context of pharmacotherapy and
treatment of covid-19 infection worldwide. Despite the availability of vaccines, there is
still an urgent need for highly potent antiviral drugs against SARS-CoV-2, the cause of
COVID-19. Millions of people are immunosuppressed and may not be able to elicit a
full protective immune response after vaccination. There is also a growing need for a
drug that covers new variants of SARS-CoV-2, against which existing vaccines may be
less effective. Here we describe the development of Molnupiravir, a broad-spectrum
antiviral agent originally designed to treat alphavirus infections, into a potential
medicine for the prevention and treatment of COVID-19. At the start of the pandemic,
molnupiravir was in preclinical development for the treatment of seasonal influenza.
With the spread of COVID-19, the timeline for the development program has changed
significantly and the focus has shifted to treating coronavirus infections. Real-time
consultations with regulators helped speed up the program. Molnupiravir is a new oral
antiviral drug that was recently tested in COVID-19. Our goal is to conduct a systematic
review of the literature to determine the efficacy and safety of molnupiravir in patients
with COVID-19. We carried out a systematic search in electronic databases of PubMed,
Elsevier and Google Scholar.
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Ongoing studies of molnupiravir with COVID-19 have also been reviewed at
Trials.Gov and ctri.nic.in/ClinicalTrials. All available granular details were taken from
phase 1-3 of Molnupiravir in the COVID-19 study.

Therapeutic strategies to combat COVID-19 also have to do with the drug reuse
approach, that is, identifying an effective treatment from the set of existing drugs.
Reusing FDA-approved chemical drugs not only reduces the costs associated with drug
discovery, but also shortens development time. Several drugs with different mechanisms
of action have been clinically studied to develop a possible treatment for COVID-19.
Some of the drugs that have been evaluated before use in clinical trials include
antimalarial drugs (hydroxychloroquine and chloroquine), antiparasitic drugs
(ivermectin), anti-inflammatory corticosteroids (dexamethasone and prednisolone),
antibacterial drugs (azithromycin), lopinavir, antivirals, antivirals, etc. It appears that
repurposed antiviral drugs that inhibit the enzyme RNA-dependent RNA polymerase
(RdRp) are the most effective target and thus a promising target for anti-COVID-19
drugs.

In order to understand the pathogenic mechanisms and therapeutic targets of
SARS-CoV-2, we need to consider some aspects such as the replication cycle, structure
and genome of the virus. The structure of the positive-stranded RNA-CoV virus consists
of an envelope and a nucleocapsid. The SARS-CoV-2 virion has a 29.9 kbp ssSRNA+
genome. and diameters from 50 to 200 nm. It is the largest RNA virus, known for its 3'
poly-A tail and 5' cap structure, with fourteen open reading frames (ORFs) containing
27 individual proteins code. Virion structural proteins include spike (S), envelope (E),
nucleocapsid (N), and membrane (M). Surrounding the RNA genome and N protein are
the M, S, and E proteins. The S protein facilitates binding of the virus to the ACE2
receptor and allows the virus to fuse with the host cell membrane. After binding to
ACE2, SARS-CoV-2 uses host transmembrane serine protease 2 (TMPRSS2) to modify
S protein for entry into target cells. There are two subunits of the SARS-CoV-2 S
protein to affect the virion-receptor relationship, resulting in membrane fusion; S1
binding receptor and S2 fusion protein. Cellular proteases cleave the spike protein at the
S1-S2 cleavage site, allowing the virus to bind to the receptor and fuse with the cell
membrane. Analysis of the SARS-CoV-2 S protein revealed the presence of an insertion
in the S1/S2 region that is not found in other SARS-CoV strains. It appears that this
specific integration provides variation with function for both easy cellular infection and
efficient spread in the human host.

Identification of a broad-spectrum antiviral agent for the treatment of RNA virus
infections. The desired product profile will be determined by the pathophysiology of
alphavirus encephalitis and the conditions associated with the potential combat or public
health use of the antiviral agent. First, the drug candidate had to show high activity in cell
culture infection models and animal models of alphavirus disease. It would also be desirable
for the drug candidate to be active against at least all three encephalitic alphaviruses.
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Molnupiravir (EIDD-2801/MK-4482) is a prodrug of the ribonucleoside analogue
B-d-N4-hydroxycytidine (NHC; EIDD-1931) that has been shown to be useful in the
treatment of RNA viral infections such as influenza. . and pathogenic coronaviruses and
encephalitis alphaviruses (such as Eastern, Western, and Venezuelan equine encephalitis
viruses). In plasma, molnupiravir is rapidly cleaved to EIDD-1931 and converted to 5'-
triphosphate after distribution to various tissues. EIDD-1931 5'-triphosphate is a
substrate for virus-encoded RARP and causes a catastrophic replication failure upon
integration into the nascent RNA chain. When the mutation rate in a virus exceeds an
acceptable threshold, the virus dies.

The availability of molnupiravir for rapid testing as a potential therapeutic agent
for the prevention and treatment of COVID-19 is a direct result of DRIVE/EIDD's long-
standing focus on emerging/emerging infectious diseases and public funding programs
to identify and develop biosecurity and novel countermeasures. develop. emerging
infectious diseases that persist for more than 20 years. Funding can be obtained from
several federal agencies in the United States, including DTRA, NIAID, and BARDA, to
implement medical countermeasures against Category A, B, and C pathogens through
clinical evaluation and FDA approval. Given this level of support, the lack of early
attention from government planning teams to developing direct-acting antivirals to
contain the COVID-19 pandemic has been apparent.

For example, the target product profile for molnupiravir is ideal for use in long-
term care settings where patient age and/or health conditions may not be able to elicit an
effective post-immune response to vaccination, and for use in public health settings
where vaccination logistics and timing are critical issues. Planners also need to be clear
that a significant portion of the world's population is resistant to vaccines and thus
constitutes a permanent reservoir of the virus.

Multiple and single doses of molnupiravir were evaluated in a Phase | clinical
study in healthy volunteers, which also assessed the effect of food on pharmacokinetics.
Following molnupiravir administration, EIDD-1931 was rapidly detected in plasma with
a mean peak time between 1.00 and 1.75 hours, hence the geometric t¥2 was
approximately 1 hour, and the elimination phase was significantly delayed after a single
or multiple dose increase. The observed mean peak concentration and area under the
time-concentration curve increased with dose and no further accumulation was observed
after repeated dosing. When taken with food, a decrease in the rate of absorption was
observed, but not in the overall effect. Molnupiravir is generally well tolerated.
Complications occurred in less than 50% of the participants and the incidence of side
effects was even higher in the placebo group. About 93% of the reported side effects
were mild.

In plasma, molnupiravir is converted to the active nucleoside analogue (EIDD-
1931) by the action of host esterases. EIDD-1931 has been shown to inhibit a number of
viruses, including chikungunya virus, Venezuelan equine encephalitis virus, respiratory
syncytial virus, norovirus, influenza A and B virus, Ebola virus, and human
coronaviruses. EIDD-1931 spreads to multiple tissues and is converted to triphosphate.
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RdRp uses NHC triphosphate as substrate instead of cytidine triphosphate and
uridine triphosphate, resulting in mutant RNA. Molnupiravir is a more desirable electron
donor that changes the conditions for infectivity. EIDD-1931 appears to affect
mitochondrial function of the virus, but in vitro studies indicate no significant toxic
effects on mitochondrial function. Molnupiravir inhibits the SARS-CoV-2 RdRp
enzyme and causes more errors in the replication of the RNA virus. In other words,
remdesivir, like molnupiravir, can reduce the pathogenesis and replication of the
coronavirus. The results of the docking study showed that the limited space for
mutations in the drug's structure can determine the inhibitory effect of molnupiravir on
the occurrence of mutations associated with drug resistance. Molnupiravir may thus be
effective in the treatment of remdesivir-resistant patients.

Molnupiravir is a promising new oral drug. This oral drug was developed by Drug
Innovation Ventures at Emory University and later acquired by Ridgeback Therapy in
conjunction with Merck & Co, USA. In general, antivirals tested so far inhibit RNA
chain elongation by acting on viral polymerases, but these antivirals have not shown a
promising role in treating SARS-CoV-2 infections caused by exonucleolytics. Newly
formed RNA nucleotides. Both molnupiravir and remdesivir (GS-5734) target the
enzyme RNA-dependent RNA polymerase (RdRp) used by the coronavirus to transcribe
and decode the viral RNA genome. Although remdesivir is a nuke, molnupiravir has a
unique mechanism of action very similar to favipiravir. Especially at the start of the
pandemic, favipiravir was used without much success. Remdesivir has received
classification from the US Food and Drug Administration (FDA), but it has not shown
the expected efficacy in some studies, so the WHO does not recommend it. Also, it can
only be given intravenously in a hospital and there are limitations. Molnupiravir was
originally considered a potential treatment for encephalitic alphaviruses such as
influenza virus, Venezuelan equine encephalitis virus, and eastern and western equine
encephalitis virus due to its strong inhibitory effect on cell cultures. It appears to work
primarily through a "catastrophic failure” mechanism, based on the idea that increasing
the mutation rate in the viral genome above a biologically acceptable threshold would
render the virus lethal and lead to extinction. The broad-spectrum antiviral activity of
this drug is explained by a two-step mechanism of mutagenesis.

Molnupiravir is an isopropyl ether prodrug that is cleaved in plasma by host
esterases to the active nucleoside analogue b-D-N4-hydroxycytidine (NHC) or EIDD-
1931. This active form of the drug is distributed to different tissues and then converted
to the corresponding 50-triphosphate (NHC-triphosphate or MTP). It then targets RdRp,
which is encoded by the virus, and competitively inhibits cytidine and uridine
triphosphates and receives M instead. forming stable complexes and thus avoiding
proofreading by mutated RNA synthesis. The formation of MG and MA base pairs in
the active site of RdRp, confirmed by structural studies and after interpretation of the
cryo-EM density, suggests that in each case the stable tautomer predominates, that is, the
bases of the amino tautomer -M with G and the bases of the imino tautomer-M with A
and does not alter the development of RdRp.
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Thus, two-step mutagenesis can be summarized as follows: In the first step, RdRp
synthesizes negative-stranded genomic RNA (-gRNA) using positive-stranded genomic
RNA (bgRNA) as a template. Then, in the second step, the pgRNA or subgenomic RNA
Is synthesized using RNA containing M as a template. RNA containing M in -g-RNA
causes a mutation in pg-RNA and then forms subgenomic RNA, leading to lethal viral
mutagenesis. Mechanism of action (scheme) of molnupiravir against SARSCoV-2 and
comparison with remdesivir and favipiravir. These mutations also occur in the host cell
(mammalian DNA), raising concerns about their impact on vaccination and their
potential carcinogenic and teratogenic effects, which are theoretically possible with the
use of mutagenic drugs. However, this may be less likely due to the intended short-term
use of twice daily for 5 days. It is also interesting to note that RNA synthesis in HCV
polymerase or respiratory syncytial virus RNA polymerase is not observed with NHC
triphosphate.

Based on pharmacokinetic studies, molnupiravir should be administered twice
daily to ensure adequate concentrations in respiratory tissues. Based on the results of
clinical studies, molnupiravir is well absorbed when taken orally and has linear
pharmacokinetics over the dose range of 50 to 1600 mg. Taking molnupiravir with food
can significantly reduce the rate of absorption. However, the degree of absorption is the
same with and without food. Therefore, taking molnupiravir with food is controversial.
Headache, nausea and diarrhea are the most common side effects of molnupiravir. Other
side effects include flu-like illness, back pain, runny nose, hot flashes, and limb pain.
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Aim of the research was to study and analyze the special features of covid-19
vaccines and their toxicities perspectives in general in the context of prevention of
covid-19 infection disease globally.VVaccines are essential public health tools with a
favorable safety profile and prophylactic effectiveness that have historically played
significant roles in reducing infectious disease burden in populations, when the majority
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of individuals are vaccinated. The COVID-19 vaccines are expected to have
similar positive impacts on health across the globe. While serious allergic reactions to
vaccines are rare, their underlying mechanisms and implications for clinical
management should be considered to provide individuals with the safest care possible.
There are different types of allergic adverse reactions that can potentially occur after
vaccination and individual vaccine components capable of causing the allergic adverse
reactions. The present incidence of allergic adverse reactions during clinical studies and
through post-authorization and post-marketing surveillance and provide plausible causes
of these reactions based on potential allergenic components present in several common
vaccines.

There are a number of vaccines currently used with proven safety and efficacy.
Vaccines are potentially associated with adverse events. An adverse event is defined as
any untoward medical occurrence associated with the use of a drug in humans, whether
or not considered drug related. Adverse events can present as local or systemic,
immediate or non-immediate, and immune or non—-immune-mediated reactions. While
all allergic reactions are immune-mediated, not all immune-mediated reactions are
allergic. Local non-immediate reactions that are not allergenic are common and may
include swelling and erythema at the injection site. These reactions can occur hours or
days after administration and are not always mediated through the immune system.
Systemic non-allergic reactions including mild fever and vasovagal reactions such as
hypotension, nausea, and syncope are also relatively common. Neither the local nor the
vasovagal reactions pose any serious risk. Although some of these reactions are
immune-mediated, they are not allergic reactions. Rather, soreness at the injection site or
fatigue are consequences of activation of the innate immune system. Adverse events,
including allergic reactions, are graded according to severity as mild, moderate, and for
purposes of this review, serious. Typical signs of an allergic reaction include
bronchoconstriction, conjunctivitis, rhinorrhea, gastrointestinal symptoms, and/ or
characteristic skin lesions such as generalized urticaria and/or angioedema. These can
occur in combination or alone, and onset can be immediate, within minutes, or up to
several hours postvaccination. Examples of mild allergic reactions are swelling with
itching at the injection site, conjunctivitis, or rhinorrhea. Examples of moderate allergic
reactions are bronchoconstriction that can be adequately treated with nebulized beta-
agonists or generalized urticaria that may be treated with an antihistamine. Serious
adverse events are those events that are life-threatening, require inpatient hospitalization
or prolongation of existing hospitalization, cause a persistent or significant incapacity or
substantial disruption in the ability to conduct normal life functions, a congenital
anomaly/ birth defect, or death. Two examples of serious adverse events that are allergic
reactions are bronchospasm that requires intensive treatment and life-threatening
anaphylaxis. Anaphylaxis, an immediate systemic multi-organ reaction, is rare but can
be life-threatening. Organs affected include the cutaneous, gastrointestinal, respiratory,
and cardiovascular systems. Anaphylaxis can be either immunological, non-
immunological, or idiopathic.

33



Idiopathic anaphylaxis is diagnosed through exclusion of other known causes and
may mask a clonal mast cell disorder. Non-immunological anaphylaxis was previously
termed anaphylactoid reactions, but the World Allergy Organization suggested replacing
anaphylactoid reactions with non-immunological anaphylaxis. The change in
terminology is to reinforce the risk and potential fatality of all types of anaphylaxes,
regardless of the underlying mechanism. All three mechanisms of anaphylaxis produce
the same clinical picture. Distinguishing between systemic vasovagal reactions and
anaphylaxis during immunization is critical to ensure that appropriate and immediate
treatment can be administered. VVasovagal reactions usually occur immediately or up to
30 minutes of vaccine administration. Similar to anaphylaxis, organs affected include
the cutaneous, gastrointestinal, respiratory, neurological, and cardiovascular systems.
Anaphylactic reactions are considered adverse events of special interest, that is, adverse
events that are of significant medical and scientific concern for which immediate
medical action with ongoing monitoring and rapid communication by the investigator or
sponsor is required. Adverse events of special interest reporting are a critical aspect of
pharmacovigilance for characterization of the safety profile of a drug or vaccine in
context of previous reports of the vaccine or of other vaccines with similar
manufacturing processes, formulation, immunogenicity, and novelty. Adverse events of
special interest alert regulators to potential risks. Particularly in mass vaccination
programs where a large number of adverse reactions may be reported, identification and
assessment of Adverse events of special interest are a high priority because they
highlight potential risks that may alter risk-benefit profile and may require immediate
investigation, regulatory action, and prompt communication with the public.

Anaphylaxis to vaccines is rare and occurs primarily among individuals who have
histories of allergies to the components of the vaccines. Allergic reactions after
vaccination can be due to any of the vaccine components such as antigens, adjuvants,
stabilizers, preservatives, emulsifiers, leached packaging components, residual
antibiotics, cell culture materials, and inactivating ingredients. Lists components that
have been implicated in allergenic reactions and related adverse events. Here, we discuss
some of the most common allergenic or potentially allergenic components of vaccines.
Many vaccines contain small amounts of the egg protein ovaloumin. Influenza, yellow
fever, and rabies vaccines tend to have higher concentrations of ovalbumin because they
are cultured in embryonated chicken eggs. Vaccines cultured in chicken embryo
fibroblasts, such as the MMR vaccine, have lower concentrations of egg protein than
those cultured in embryonic eggs. While egg allergy is common in childhood, studies
have shown that vaccinating egg-allergic children with MMR and influenza vaccines is
well tolerated and risk of an allergic reaction is similar in the general population.
Specifically, egg-allergic children, including those who have had anaphylaxis, were
successfully vaccinated with yellow fever89 vaccines with no serious adverse events
reported. Since severe allergic reactions to egg-based influenza vaccines are rare, the
Advisory Committee on Immunization Practices guidelines that individuals with mild
egg allergy can receive any licensed and recommended age-appropriate flu vaccine and
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no longer need to be observed for 30 minutes after receiving the vaccine.
However, in those with severe egg allergy, the vaccines should only be given under the
supervision of a health care provider who is capable of recognizing and managing
serious allergic conditions.

Professional administering the vaccine must be capable of managing an
anaphylactic reaction and should have the necessary medications and tools on hand.
There must be a mandatory observation period after vaccine administration of at least 15
minutes for all individuals, to allow for the administration of adrenaline in an adequate
dose. Individuals with a suspected allergic reaction to the first dose of the vaccine
should be followed up by an allergist so that administration of the second dose can be
performed in a specialized setting equipped to treat anaphylaxis. One approach used
successfully for many vaccine-allergic individuals, but which has not been evaluated for
the COVID-19 vaccines, is to administer the vaccine in incremental doses. Any adverse
allergic reactions should be promptly reported including any additional information
including individual characteristics.

Safety: The safety profiles of different types of COVID-19 vaccines are quite
different. The incidences of local and systemic adverse reactions are relatively higher in
MRNA vaccines and adenovirus vaccines (Local: 88.9%-40%, Systemic: 86%-44%).
The side-effects were lowest in inactivated vaccines (Local: 23.3%-5%, Systemic: 18%-
4%). However, the AR rate of recombinant protein vaccines varies greatly as different
adjuvants are used (Local: 91.7%-9%; Systemic: 65.4-8%). Safety and the level of
neutralizing antibodies induced are inversely related, and the adverse reactions rate
noted in the elderly is lower than that of adults.

Novel adjuvants and delivery materials used in mRNA vaccines and recombinant
vaccines seem to increase side effects, especially after the second dose, which needs to
be investigated further for improving the vaccine.

Adverse reactions noted for the Moderna and Pfizer-BioNTech mRNA vaccines
increased after the second dose. The local and systemic ARs in the median dose groups
of Moderna were 88.9%(Local), 79.4%(Systemic); and those for Pfizer vaccines were
>79% (Local), and >59%(Systemic). Severe allergic reactions have been reported after
the administration of the two vaccines. This raises a safety concern in population and
may impact vaccination compliance. Coated liposomes are considered as the main cause
of ARs, and how to improve the packaging and delivery system is crucial for enhancing
the safety profile of MRNA vaccines. In addition, vaccine design can also affect vaccine
safety. Pfizer-BioNTech designed two mRNA vaccines for clinical trials, namely
BNT162b2 and BNT162b1. BNT162b1 encodes the trimerized receptor binding domain,
while BNT162b2 encodes full length spike, modified by two proline mutations to lock it
in the prefusion conformation. Phase 1 clinical data showed that the two vaccines
induced similar dose-dependent neutralizing antibody titers, and the titer was equivalent
to or higher than that of convalescent serum. However, the incidence and severity of
systemic reactions caused by BNT162b2, especially in the elderly, were lower.
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Adverse reactions of Novavax and Clover vaccine are significantly increased after
the second dose. The adverse reactions rate of Novavax recombinant vaccine with
Matrix M adjuvant (69.2% local; 46.1% systemic) was comparable with that of the
Clover vaccine with GSK AS03 adjuvant (68.8% local and 56.3% systemic). The ARs
of those two vaccines aforementioned are higher than that of Zhifei vaccine adjuvanted
with alum (total ARs <48%)).

Antibody-dependent enhancement and vaccine-associated disease enhancement
are two major public concerns in vaccine safety evaluation. Antibody-dependent
enhancement is mainly mediated by antibody Fc receptor-associated internalization of
a virus. vaccine-associated disease enhancement is a disease situation associated
vaccine, mainly attributed to antibody-dependent and type 2 T helper cell-dependent
mechanisms. For safety consideration, a vaccine should be highly effective in triggering
high level of neutralizing antibody and Th1l type cellular responses in vivo. Antibody-
dependent enhancement and as well vaccine-associated disease enhancement should be
monitored in clinical and preclinical studies. Fortunately, there is still no report
revealing an ADE phenomenon in the development process of current candidate
COVID-19 vaccines. Further studies should be conducted to clarify the potential risk
caused by ADE and VADE during COVID-19 vaccines application.

In order to ensure the effectiveness and safety of COVID-19 vaccines, WHO,
FDA, EUA, and NMPA have issued guidance for industry at the early stage (5658, 93),
providing key considerations for vaccine development, quality control and clinical
evaluation. Guidance points out that to ensure that a widely deployed COVID-19
vaccine is effective, the primary efficacy endpoint point estimate for a placebo-
controlled efficacy trial should be at least 50%, and the statistical success criterion
should be that the lower bound of the appropriately alpha-adjusted confidence interval
around the primary efficacy endpoint point estimate is >30%. An inappropriate
(relatively lower) criteria set for the first generation of COVID-19 vaccine can further
influence the development of next generation vaccines.

The criterion for defining COVID-19 cases and the methods used for diagnosis
have a profound impact on the final calculated vaccine efficacy. At present, developers
mainly use symptoms, nucleic acid testing, and serological testing for case
determination, though there are no universal standards for case collection and inclusion.
Under the circumstance that multi-countries and multi-enterprises are involved in
COVID-19 vaccine research and development, the establishment of relatively consistent
diagnostic and case collection criteria for clinical research can help obtain reliable and
comparable efficacy data for vaccines.

Although we comprehensively analyzed multiple platforms of COVID-19 vaccines
based on the clinical research data published by various developers, the analyzed results
could be unreliable and incomparable because of instances where no standards that could
serve as reference points were incorporated in the studies and where different methods were
used for estimating immunogenicity. This is a major obstacle in evaluating and prioritizing
current COVID-19 vaccine candidates from the available data.
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The establishment and incorporation of reference standards for evaluating antibodies
and antigens needs to be implemented.

Recently, a variety of molecular and serological assays have been developed for
the detection of SARS-CoV-2 infection, the measurement of antibody response to
SARS-CoV-2 infection and the tiers of antibodies induced by COVID-19 vaccines. The
WHO collaboration center for biological standardization and the National Institute for
Biological Standards and Control recently organized and completed the collaborative
calibration of mRNA and antibody standards, and endorsed a proposal to develop a
standard for SARS-CoV-2 antigens to support the development, assessment and
comparability of antigen-based rapid diagnostic tests.

Since there is variation in the protection conferred by various vaccines and the
safety profile of vaccines developed for emergency use, alternative strategies to mitigate
the shortcomings of the vaccines need to be investigated. Adoption of a sequential
Immunization strategy may make up for the deficiencies of existing vaccines to a certain
extent. More recently, another important issue regarding emergence of mutant strains of
SARS-CoV?2 that have lowered the efficacy of the vaccines has cropped up. A safer and
more effective next-generation COVID-19 vaccine that can effectively respond to virus
mutants should be developed to counter the threat posed by viral variants.
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The main objective of the study was to analyze the challenges of specificities of
pharmacist occupation and higher medical-pharmaceutical educational outlook in
Georgia. The study was a quantitative investigation and analysis of the challenges of
specificities of pharmacist occupation and higher medical-pharmaceutical educational
outlook in Georgia, by using questionnaires. Were conducted a survey study. The in-
depth interview method of the respondents was used in the study. The 7 types of approved
questionnaires were used (Respondents were randomly selected): Questionnaire for chief
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pharmacists: 410 chief pharmacists participated in the study. Questionnaire for
patients: 1506 patients (customers of drug-stores) participated in the study. Questionnaire
for the employed pharmacy faculty-student: 222 employed pharmacy faculty students
participated in the study. Questionnaire for health-care specialists: 307 public health
specialists participated in the study. Questionnaire for pharmacist specialist, 810
pharmacist specialists  participated in the study. Were used methods of systematic,
sociological (surveying, questioning), comparative, mathematical-statistical, graphical
analysis. The data were processed and analyzed with the SPSS program. We conducted
descriptive statistics and regression analyses to detect an association between variables.
Statistical analysis was done in SPSS version 11.0. A Chi-square test was applied to
estimate the statistical significance and differences. We defined p< 0.05 as significant for
all analyses. According to the study results, the level of basic training of pharmacists
should be in compliance with the contemporary requirements. The pharmacist should
have deep knowledge in pharmacology, in pharmacotherapy, in toxicology, in
pharmaceutical care, in clinical pharmacy, in pharmacokinetics, in pharmacodynamics, in
basic of medicine and in other pre-clinical and clinical directions. Such knowledge can be
obtained only in the higher pharmaceutical education institutions. Therefore, pharmacist
working in pharmacy must have only higher pharmaceutical education. It is necessary to
provide a deep cooperation between pharmacists and physicians on the issues of
pharmacotherapy and healthcare to ensure the patients’ health state effective
improvement, and also to provide the best feedback regulation and revision in the
healthcare specialists’ team work. Pharmacists also should be responsible for registration
of the drugs’ side effect, as well as be attentive in case of improperness and professional
defects of drugs they provide.

Mostly essential pharmaceutical activity issues for the respondents’ pharmacists’
majority were: new drugs, generic drugs, chemical and brand names of them;
psychology of communication (relationships) with customers; issues of
pharmacotherapy  of  certain  diseases, pharmacology, pharmacodynamics,
ppharmacokinetics and pharmaceutical care. It is apparent, that in the higher
pharmaceutical education universities programs should be emphasized on the following
subjects: pharmacotherapy, pharmacology, pharmaceutical care, clinical pharmacy and
drugs toxicity.

The most impacting factors influencing on the young pharmacists’ work
satisfaction were found and evaluated during the research. These factors included the
correspondence of qualification to work, correspondence of the work nature to
capabilities of personality, existence of perspective for professional promotion,
possibility to qualifications enhancement, existence of high degree of responsibility for
the result of work, information about affairs of the company and of the staff activity,
working conditions, existence of the labor contract of working regimen and salary,
existence of benefits’ scheme for employees, support and assistance of the chief, direct
relations with manager(s),relations with colleagues, possibility for the career
enhancement.
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The study of the professional adaptation of pharmacists indicated that inadequate
professional knowledge, improper performance of the acquired professional skills were
the main reasons for imperfect pharmaceutical care supply. The majority of the
pharmaceutical organizations’ heads and also the young specialists considered the
coexistence of a mentor (experienced professional pharmacist) as the main factor of
professional improvement for pharmacists’ professional adaptation. The pharmacists’
personnel must show stirring involvement in sharing their cognition, understanding,
science, skill and contributing partnership and cooperation within the colleagues and
other health care professionals in pharmacy direction.

It is quite significant, that pharmaceutical companies regularly perform study of
pharmacists’ work satisfaction. The pharmaceutical companies should determine
combination of factors that effect on the pharmacists’ work satisfaction. Pharmaceutical
companies should create favorable working conditions for pharmacists to enable the
maximal realization of the pharmacists’ professional capabilities, skills and habits. A
balance between the workload and pharmacists’ personal life should be more
harmonized, convenient, resourceful and more poised. This will increase the quality of
pharmaceutical care in pharmacies.

It should be noted, that pharmacist’s satisfaction with income is a very sensitive
factor that has a significant impact on the quality of pharmaceutical services performed
in pharmacy, so the pharmacists’ salary should be revised and increased.

It should be noted that in developed countries and in many developing countries
pharmaceutical specialty is regulated profession alike the family medicine. In western
countries pharmacist as a family doctor need higher pharmaceutical education, diploma
and continuous pharmaceutical education, pharmaceutical license and periodic
accreditation. Only pharmacists with higher pharmaceutical education have the right to
work as pharmacists’ position in the pharmacies. On the pharmacists’ certification
programs should be only involved pharmacists who have graduated pharmaceutical
faculties from state recognized and accredited universities.

The majority of higher pharmaceutical education pharmacists’ specialists were
female; among them the largest majorities were working on the pharmacist position at
pharmacies. The Government and pharmaceutical companies should create promotional
conditions for males to make pharmacist profession attractive for men. It is very
Important for career advancement and satisfaction to provide a balance between the
workload and man personal life for the satisfaction by income, for pharmacists’
professional satisfaction, for pharmacist job satisfaction, and also for the career
promotion perspectives.

The Government should take care of the profession of pharmacist authority. The
pharmacist’s profession in the health care system should increase the authority and
social importance by the state support. Pharmacist’s profession should become of more
power and authority; a pharmacist should have a much higher status in the healthcare
system.
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Therefore, the role of a pharmacist is significantly increased in the healthcare
system and is directly related to his professional education level. Therefore, pharmacist
should have appropriate higher pharmaceutical education. All the mentioned is achieved
then, when the pharmacist profession will move into the health-regulated professions list.

The level of basic training of pharmacists should be in compliance with the
contemporary requirements. The pharmacist should have deep knowledge in
pharmacology, in pharmacotherapy, in toxicology, in pharmaceutical care, in clinical
pharmacy, in pharmacokinetics, in pharmacodynamics, in basic of medicine and in other
pre-clinical and clinical directions. Such knowledge can be obtained only in the higher
pharmaceutical education institutions. Therefore, pharmacist working in pharmacy must
have only higher pharmaceutical education.

To increase the pharmacist’s professional qualification, professionalism,
professional knowledge and competency the higher pharmaceutical education
universities programs should more emphasize the mentioned subjects. It is too
important, that a pharmacist should realize and understand that qualification upgrading
study courses, professional trainings and professional workshops are of great necessity
for further professional advancement. Thus, the Government should develop continuous
pharmaceutical education programs accessible to all pharmacists. The qualification
upgrading study courses, professional education or training courses should be available
for all pharmacists. Pharmacist’s education process should not be stopped. Developing a
continuous pharmaceutical education system will enhance the professionalism of the
pharmaceutical personnel. Experiential education should encourage perfection of critical
opinion and the problem resolving processes along with the medicine discovery.

Pharmacy faculty students should take part in the patient care practice in hospitals,
society proceeding settings and in other practical experiences. Students should have the
possibility to apply the clinical and pharmaceutical information taught in classes when
studying in medical facilities by working under the supervision of volunteer mentors
(the healthcare specialists or professionals). The research activity of the pharmaceutical
faculty students in all fields of pharmaceutical practice should be encouraged.

Quality reliance refers to the necessity to improve higher pharmaceutical
education to guarantee a useful, sustainable and steady activity and appropriate skills
and competencies of the tomorrow’s labor resources. The pharmacy degree programs
should be proposed at the higher pharmaceutical institution level and entire experimental
constituent element in the clinical facilities.

It is necessary to provide a deep cooperation between pharmacists and physicians
on the issues of pharmacotherapy and healthcare to ensure the patients’ health state
effective improvement, and also to provide the best feedback regulation and revision in
the healthcare specialists’ team work. Pharmacists also should be responsible for
registration of the drugs’ side effect, as well as be attentive in case of improperness and
professional defects of drugs they provide.
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To achieve that it is necessary to raise awareness of specialists on the essence of
pharmacists’ profession and functions among the medical personnel and general public.

On the basis of the theoretical and logical analysis the structure and composition
of the factors have been developed, considering the objective (external), subjective
(internal) and universal factors, which influence on the professional formation of the
pharmacist. These factors comprised the content of work, position, correspondence of
qualification and nature of work to capabilities, aspirations and inclinations of the
pharmacist, the existence of perspective for professional promotion. The existence of
perspectives for career promotion, the possibility to enhance qualifications, a high
degree of responsibility for the work results, regimen, labor salary and the system of
benefits scheme for employees, support and assistance of a manager, direct relations
with manager and colleagues serve the essential base for the pharmacists’ successful
work. The unity of criteria for pharmacist professional formation, for the common
professional formation (characteristic to all stages) and the specific professional
formation (characteristic to the separate stage) had been developed.

Pharmacists also should be responsible for registration of the drugs’ side effect, as
well as be attentive in case of improperness and professional defects of drugs they
provide. To achieve that it is necessary to raise awareness of specialists on the essence
of pharmacists’ profession and functions among the medical personnel and general
public. It is necessary to provide a deep cooperation between pharmacists and physicians
on the issues of pharmacotherapy and healthcare to ensure the patients’ health state
effective improvement, and also to provide the best feedback regulation and revision in
the healthcare specialists’ team work.
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Aim of the research was to study exhaustive and inclusive defiance of COVID-19
infection disease and its drug therapy perspectives promotion contrary of the COVID-19
epidemic in 2020 globally. Some antiviral drugs (Rideliver, favipiravir) and antimalarial
drugs (chloroquine, hydroxychloroquine) have emerged as potential drugs.
Pharmacotherapy evidence of efficacy and continuous research have been developed in
the article. In addition, data were obtained regarding the inflammatory pathogenesis of
this virus, leading to a cytokine storm in susceptible individuals. Thus, cytokine anti-
inflammatory drugs such as Anakinra and Tocilizumab are undergoing numerous trials
and some of the results are encouraging. Likewise, the use of anti-inflammatory
cytokines such as IL-37 and IL-38 is believed to be beneficial and under investigation.
Several clinical trials are currently underway that test the efficacy of single and
combination pharmacotherapy using the drugs advertised in this review, and new drugs
are being monitored, developed, developed and improved.

Overview of SARS-CoV-2 virology: The pathogen of COVID-19 is the new
coronavirus, officially called SARS-SV-2. It was named after SARS-COVID for
genomics. Coronaviruses are large-format RNA viruses (+mRNA) with a positive value
from the Coronavirus family. The coronary virus can affect a wide range of vertebrates,
including bats, birds, psoriasis, snakes, mice and humans. Due to the sequence similarity
exists in bats of the transmits of coronary virus, SARS-CoV-2 is currently believed to be
of zoonotic origin and has acquired a secondary ability to be transmitted from person to
person. In particular, detection of 1 mutations in the binding receptor area, the position
of the division of multi-beta receptor at the intersection of sub bands 1 and 2 protein and
the O-glycosylation site where the virus can effectively interact with the high
convergence (via nail protein) of real cell receptors (angiotensin 2 [ACE-2] to bypass
the immune response, perhaps by hiding O-glycylation.
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Viral treatments for COVID-19 include: monoclonal antibodies, new drugs, or
antiviral drugs in development. To address the epidemic immediately, the only option is
to reuse antiviral drugs for reasons of time, after evaluating their safety and
effectiveness. Remdesivir was considered the highest priority among therapeutic agents
based on a wide range of antiviral drugs. Among the repurposed drugs, the study of the
antiretroviral drug (HIV protease inhibitors), lopinavir / ritonavir, alone or in
combination with interferon beta, was considered a second option suitable for rapid use
in clinical trials. However, immunotherapy such as convalescent serum or other agents is
also contemplated as a treatment option. Viral therapy research should include the
identification of multiple therapeutic candidates for clinical evaluation, along with the
development of in vitro and in vivo studies. To maximize treatment efficacy,
combination therapy should be designed for additive or synergistic effects or to reduce
the risk of drug resistance. The lack of information on the clinical course,
epidemiological and therapeutic studies, as none of them have been developed for
COVID-19, is an important milestone. To achieve rapid success in COVID-19 research
and development (R&D), it is urgent to identify animal models that can mimic the
characteristics of human diseases for in vivo preclinical studies.

Therapies (antiviral drugs) and clinical trials of prophylactic drugs need to be
developed to protect populations at risk. Reduce mortality and improve the clinical
outcome of the disease; The research agenda should include preventive research,
combination therapy, evaluation and safety research of repurposed agents to advance the
fight against the COVID-19 epidemic.

Ribavirin-An analog of nucleosides, ribavirin (Virasol), is a broad-spectrum
antiviral agent used to treat hepatitis C, respiratory syncytial virus, and some viral
hemorrhagic fevers. Several mechanisms by which ribavirin exerts its antiviral effects
have been identified, including lethal mutagenesis, chain termination as specific or non-
specific, and inhibition of nucleotide biosynthesis for RNA target viruses. The desired
specific mechanism of action of ribavirin has not yet been fully clarified. In addition, it
Is a broad-spectrum drug and cannot specifically fight coronaviruses. The proposed
mechanism of action of ribavirin on SARS-CoV2 is the inhibition of viral RNA
synthesis and mRNA capping. The antiviral activity of ribavirin against animal CoVs
and SARS-CoV1 has been proven, although the effectiveness with interferon against
MERS-CoV is controversial. While several studies have shown the effectiveness of
ribavirin and interferon alone the combination of these drugs has not shown positive
results in critically ill patients with MERS. The effectiveness of ribavirin has been
assessed primarily as a combination therapy. Successful responses to ribavirin
monotherapy and/or combination therapy have been reported in several case studies. A
multi-center, prospective, open-label, randomized phase Il study was conducted in
COVID-19 patients in Hong Kong. In the control group, patients received lopinavir 400
mg and ritonavir 100 mg every 12 hours for 14 days, and the combination group
received lopinavir 400 mg and ritonavir 100 mg every 12 hours, ribavirin 400 mg every
12 hours, and three doses of 8 million. International units of interferon B-1b for 14 days.
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This combination therapy was well tolerated and shortened the time to a negative
nasopharyngeal swab and hospital stay in patients with mild to moderate COVID-19. In
addition, an open, prospective, randomized and controlled clinical trial is being
conducted at a single center to assess the efficacy and safety of various antiviral
therapies (ribavirin + interferon a-1b, lopinavir/ritonavir + IFN o-1b and ribavirin +
lopinavir/ritonavir + IFN a-1b) in 108 COVID-19 patients. The results of this study may
be useful to provide clear evidence for the use of these therapies in the treatment of
patients with mild to moderate COVID-19.

It is also worth noting that ribavirin had several known side effects such as
hemolytic anemia, hypocalcemia, and hypomagnesemia. It is also contraindicated in
autoimmune hepatitis, hemoglobin disorders, kidney failure, pregnant women or men with
pregnant partners, and people who are hypersensitive to it. Due to the inconsistent benefits
of ribavirin for COVID-19 and its serious safety concerns, as well as the very poor quality
of the evidence, current evidence does not warrant its use to treat COVID-19.
Combination therapy appears to offer the best chance of clinical effectiveness.

Therefore, extensive randomized controlled clinical trials are needed to confirm its
effectiveness in terms of mortality, virological and clinical outcomes of COVID-19. The
effects of ribavirin in combination with other therapies are being investigated in clinical
studies.

Bevacizumab-is a recombinant humanized monoclonal antibody against VEGF,
was first approved by USFDA on 26" February 2004 for the first-line treatment for
metastatic colorectal cancer. Subsequently, the F22 approved this product along with
chemotherapy to treat many cancers like lung cancer, renal cancer, cervical cancer,
ovarian cancer, etc. In addition, recent studies suggest that higher levels of blood VEGF
in COVID-19 patients compared with normal and also pulmonary edema, dyspnea, acute
respiratory distress and acute lung injury are the most detrimental symptoms of COVID-
19. Numerous studies reported that VEGF was a critical factor in pulmonary edema,
acute respiratory distress and acute lung injury.

Siltuximab (CNTO 328) is a monoclonal antibody conjugate of interleukin-6 (IL-
6) and therefore neutralizes IL-6 bioactivity. It also promotes tumor cell death and is
approved for the treatment of certain viral diseases such as HIV, human herpesvirus-8
(HHV-8), multicentric Castleman's disease (CDM), multiple myeloma (MM),
myelodysplastic syndrome (MDS), prostate cancer, ovarian cancer, lung cancer and
reduced anorexia and cancer-associated cachexia.

IL-6 pathway inhibitors — Tocilizumab is an interleukin (IL)-6 receptor inhibitor
used for rheumatic diseases and cytokine release syndrome. Elevated IL-6 levels have
been described in patients with severe COVID-19, and case reports have described good
outcomes with tocilizumab, but systematic evaluation of the clinical impact of
tocilizumab on COVID-19 has not yet been published. Treatment guidelines from
China's National Health Commission include the IL-6 inhibitor tocilizumab for patients
with severe COVID-19 and elevated IL-6 levels. Tocilizumab, as well as sarilumab and
siltuximab, which also target the IL-6 pathway, are being evaluated in clinical trials.
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About other indicated agents against COVID -19: Atazanavir (ATV) with a
protease inhibition mechanism is approved for the treatment of HIV or AIDS. As
mentioned in previous sections, the pathogenicity of CoV requires non-structural
proteins such as protease, an enzyme that is critical for the conversion of polyproteins to
CoV. Hence, atazanavir prevents the formation of a mature viral particle and suppresses
SARS-CoV?2 infection. In a study based on molecular docking analysis of SARS-CoV?2
helicase inhibitors, Borgio and colleagues showed that atazanavir can interfere with
SARS-CoV-2 helicase activity [105]. A recent study by Beck and his colleagues based
on the target transformer molecule interaction (MT-DTI) also showed that atazanavir
was the best compound tested to inhibit SARS-CoV2-like proteinase activity. Order
atazanavir> remdesivir> efavirus> ritonavir> dolutegravir.

Baricitinib is an anti-inflammatory drug used to treat refractory rheumatoid
arthritis. The most important anti-inflammatory mechanism of baricitinib in rheumatoid
arthritis is the inhibition of Janus kinase (JAK) enzymes. With SARS-CoV2, however,
baricitinib prevents the virus from entering cells through various mechanisms. It inhibits
AP2-associated protein kinase 1 (AAK1): an enzyme that promotes viral endocytosis.
Baricitinib also inhibits viral endocytosis by interacting with cyclin-associated kinase G
(GAK). It is also suggested that baricitinib reduces inflammation by inhibiting JAK1 / 2
enzymes [15-16]. Consequently, baricitinib may have beneficial clinical effects in
COVID-19 patients and be an alternative treatment option for COVID-19, especially in
patients with coexisting rheumatoid arthritis. However, inhibition of JAK-STAT kinase
by baricitinib disrupts the antiviral activity of congenital interferons [17-18]. Also,
baricitinib may cause some symptoms of upper respiratory tract infections, nausea and
thrombosis in rheumatoid arthritis patients receiving this medicine. Therefore, the
efficacy and safety of baricitinib in COVID-19 infected patients are still unclear. At the
time of writing, several clinical and observational studies have been recorded on the
efficacy and safety of baricitinib for the treatment of COVID-19. One of these has been
completed and the main outcome of this pilot study was the safety assessment of
baricitinib. It did not increase the risk of infections, cardiovascular and hematological
side effects after 2 weeks of treatment.

Levamisole, levisomer and tetramisole, belong to the class of medical
membranes and are the first representative of a new class of drugs that increase cell
resistance, a synthetic compound with low molecular weight. The immunosuppressive
and immunostimulatory effects of levamisole have been demonstrated on the basis of
dosage and timing of clinical use. According to previous studies, the in vitro
combination of levamisole and ascorbic acid can reverse the proliferation of depressed
accessory / stimulating ganglion cells. Levamisol lymphocyte spread often occurs when
standard lymphocytes are treated with measles virus in vitro. Therefore, levamisole may
also be considered for the treatment of COVID-19.

Darunavir: As an HIV protease inhibitor, darunavir (DRV) can prevent the
formation of mature infectious virus particles by selectively inhibiting the cleavage of
the Gag-Pol polyprotein in cells infected with the virus. In February 2020, Chinese
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researchers announced the suppressive effects of DRV on SARS-CoV-2 infection. Cell
experiments have shown that virus replication is significantly inhibited by DRV at a
concentration of 300 uM. Darunavir in combination with cobicistat (DRV / c¢) has been
shown to significantly inhibit SARS-CoV2 replication. This combination therapy has
been approved by the US Food and Drug Administration (FDA) for the treatment of
AIDS patients. To improve the pharmacokinetics and pharmacodynamics of darunavir,
cobicistat, like ritonavir, may act as an LPV / r booster and inhibit cytochrome P450
(CYP3A). In addition to in-vitro and clinical studies, several in-silico studies have also
confirmed the effectiveness of the antiviral activity of DRV against SARS-CoV?2.
DRV's potential therapeutic effect against SARS-CoV2 may be primarily due to its
inhibitory effects on papain-like viral protease (PLVP) and basic protease. Darunavir has
been shown to have high ligand affinity and is a potential candidate that may interfere
with communication between the SARS-CoV2 receptor binding domain and ACE2.
Therefore, it is currently proposed that DRVs be reassigned for the treatment of SARS-
CoV?2 infection due to their potential impairment in cell recognition, attachment, and
invasion.

Oseltamivir (Tamiflu) is an antiviral neuraminidase inhibitor used to treat and
prevent influenza A and B. Oseltamivir exhibits its antiviral activity by inhibiting viral
neuraminidase activity and viral replication. Oseltamivir suppressed viral replication at
least in some cases. Coronaviruses do not use neuraminidase to replicate viruses;
Therefore, oseltamivir is unlikely to have therapeutic value. It was removed from the
SARS-CoV?2 treatment protocol. The only study that looked at the effects of oseltamivir
on coronaviruses found that even at high concentrations of the drug, it was ineffective in
preventing SARS-CoV1.

Chloroquine and hydroxychloroquine have received a lot of attention due to
their inhibition of enzymes or viral processes, particularly in Iran, the United Kingdom,
and France. However, the FDA has withdrawn the emergency use permit due to serious
side effects and other potential side effects. The potential benefits of chloroquine and
hydroxychloroquine no longer outweigh the potential risks with permitted use.
hydroxychloroquine is better than chloroquine and has reported positive results in some
pre-clinical in vitro data and protocols. Both antimalarial drugs can do more harm than
good due to the many side effects and should not be prescribed for more than 7 days. In
rare cases, cardiac arrest, retinal damage, and eye toxicity are major concerns, especially
since people with heart disease are at higher risk for difficulties.

Thus, various studies are currently underway to evaluate vaccines against SARS-
CoV2. However, due to genetic changes in viral nucleic acid in different hosts, these
specific vaccines may not have a clear preventive effect., treatment approaches that are
currently being studied include antiviral and anti-inflammatory cytokines, anti-infective
and life-sustaining therapy, monoclonal antibodies, and passive immunotherapy,
especially in patients with severe illness. However, while a therapeutic strategy against
the disease is important, the most important way to prevent the spread of the virus is to
develop a widely available effective and safe medicines and vaccines.
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Maternal and child health protection is the most important task of medicine, in the
solution of which representatives of various health departments are involved, including
the dental service. This is due to the fact that pregnancy leads to neurohumoral changes
that cause changes in the activity of a number of organs and body systems, including the
oral cavity. It is known that pregnant women have a high intensity of dental diseases. At
the same time, the pathology of teeth and periodontal disease can create "dental chronic
foci", which are detected not only by the return of microbial penetration into the body,
but also as a source of long-term pathological reflex irritation in the body, causing
complications during pregnancy, childbirth and the postpartum period. Therefore, among
the various types of medical care, dental, is mandatory at all stages of maternal and child
health. All this testifies to the unreasonableness of a one-time examination and sanitation
of the oral cavity of pregnant women. It is necessary to conduct dynamic monitoring of
the state of the oral organs of a woman throughout pregnancy in order to identify the
initial forms of the disease, monitor the effectiveness of sanitation and prevent the
development of complications. Therefore, the prevention of dental diseases in pregnant
women at all stages is of great importance. According to leading dentists, pregnancy is a
critical period for a woman's dental health. Its consequences are progressive periodontal
diseases, the development of dental caries and inflammatory and destructive lesions of
the mucosa. The relationship between oral dysbiosis and disorders of local factors of
mucosal protection in the onset and development of dental diseases is obvious.

Pregnancy is one of the most important stages in a woman's life. But pregnancy is
stress for the female body, which in its own way and in different ways affects all its
systems and organs, including the oral cavity. During this period, the teeth begin to
crumble, crumble and fall out, and the gums begin to bleed. Changes in the hormonal
background of pregnant women are reflected even in the composition and properties of
saliva, which during this period contributes to the development of caries. Gums during
pregnancy are supplied with a large amount of blood, which makes them loose and
accessible to pathogenic bacteria. The result is inflammation in the mouth. The
consequence is gingivitis. Untreated, it develops into periodontitis, the main symptom of
which is bleeding. In view of the above, the study of the microflora of the oral cavity in
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pregnant women was considered relevant.

As it known that pregnancy is constantly affected by hormonal, metabolic and
immunological factors, which can affect the oral microbiota, leading to gingivitis during
pregnancy. However, it is not yet clear how microbial dysbiosis in the oral cavity
modulates oral disease, since the oral microbiome is poorly characterized during
pregnancy. In addition, the recent discovery that the placenta microbiome is similar to the
oral microbiome reinforces the importance of oral dysbiosis in adverse pregnancy
outcomes. Thus, using the rRNA gene sequencing method, we present a snapshot of the
changes in the microbial composition of the oral cavity, depending on the progression of
pregnancy and the period of birth and its relationship with gingivitis during pregnancy.
Despite the stability of oral microbial diversity during pregnancy and postpartum, we
observed that the microbiome undergoes pathogenic changes during pregnancy and
returns to a healthy microbiome in the postpartum period. The network-based coexistence
analysis provided a mechanistic explanation for the pathogenicity of the microbiome
during pregnancy and foreseen frequencies in the interaction centers. Individual
dachshunds that form organic companies in the main microbiome can modulate the
pathogenicity of microbes during pregnancy and reduce the risk of oral disease and
adverse pregnancy outcomes. Our study also highlighted the potential for the appearance
of new species in subgingival plaques and saliva, which are important contributors to the
development of gingivitis during pregnancy. The key species may offer opportunities to
develop strategies to modulate the microbiome and improve the health of the host during
pregnancy. Infection-related premature births have been cited as the main cause of infant
mortality and morbidity. As the literature shows, 40% of premature births are vaginal and
associated with intrauterine infections and 50% are associated with intra-amniotic
infections. Given this history, it is necessary to understand the origin of the attacking
bacteria and the invasive routes of the placenta and amniotic fluid cavity. Literature shows
that the most common intra-amniotic bacterial toxins were types associated with the
vagina, although other types are often associated with the oral cavity, gastrointestinal tract,
and respiratory tract. The authors concluded that the pooled data indicate a primary role
for the ascending route of infection during pregnancy and a possible secondary role for
the hematogenous invasion route.

Based on the foregoing, we set the goal of the study - to study the quantitative and
qualitative composition of the oral microflora and indicators of local protection factors
in pregnant women suffering from periodontitis according to trimesters. According
comprehensive study results found 100 pregnant women aged 25-45 years, suffering
from periodontitis and being examined at the perinatal center of the National Health
Center named after V.I. acad. About Gudushauri Tbilisi. The surveyed women were
equally (25 women) divided into 4 groups: the first group consisted of pregnant women
with no oral diseases; the second group included pregnant women who had periodontitis
in the 1st trimester; the third group consisted of pregnant women suffering from
periodontitis from the 2nd trimester and the fourth group consisted of pregnant women
suffering from periodontitis from the 3™ trimester of pregnancy.

48



Microbiological research. Oral fluid was taken from all examined pregnant
women by flushing from the mucous membrane. The material obtained by this method
was considered as the first dilution; a series of serial dilutions were prepared from this
material in the laboratory. Subsequently, a certain volume was poured onto the surface of
differential diagnostic media: agar for anaerobes, Endo's medium, milk-salt agar,
Sabouraud's medium, freshly cut mesopatamia agar, etc. Inoculations on blood agar,
Endo, milk-salt agar, Saburo were cultivated under normal conditions for 18-24 hours at
a temperature of 37 ° C, and the cultivation of anaerobes was carried out in an anaerobic
container, which was placed in a thermostat for 3-5 days. After the indicated time, the
dishes with the inoculations were taken out of the thermostat, the grown colonies were
counted, the group and species belonging of the isolated colonies of microbes were
determined on the basis of microscopy data of smears stained according to Gram, the
nature of growth on selective and differential diagnostic media. When working
according to the modified method, the result was taken into account according to the last
dilution, in which the growth of bacteria was obtained, the number of microbes was
expressed in Ig M £ m colony-forming units (KFU)/ml. Microbiological studies to study
the quantitative and qualitative indicators of the oral microflora in pregnant women
showed that the oral microflora of healthy pregnant women is quite diverse. At the same
time, lactobacilli prevail in the anaerobic group of microbes, their number was 4.4 +
0.18 CFU / ml. In the facultative group of microbes, streptococci and staphylococci are
dominant, while among streptococci the most popular are Str. Salvarius. A completely
different picture in the microecology of the oral cavity in pregnant women in the first
trimester, suffering from periodontitis. In particular, in the examined pregnant women,
significant dysbiotic changes are observed, both in the anaerobic and in the facultative
group of microbes. So in the anaerobic group there is a significant decrease, while it is
especially pronounced in lactobacilli, their number was 2.8 = 0.4 CFU / ml, which is
more than 2 orders of magnitude lower than the norm. However, even more pronounced
changes were noted in the optional group. This is how the number of Str. mutans
increased significantly and was equal to 5.35 = 0.15 CFU / ml, but the appearance of
pathogenic staphylococcus strains in this arsenal is especially alarming. Most likely,
these strains possessing a wide range of pathogenic enzymes and will determine the
monitoring of the oral cavity in these pregnant women. The next group of pregnant
women with periodontitis consisted of women in the second trimester of pregnancy. The
analysis of the obtained microbiological studies of the oral cavity in this group of
women shows that all the existing dysbiotic changes in the first trimester of pregnancy
passed into the second, more of this change deepened even more, especially with regard
to a decrease in the number of lactobacilli, but against this background, an increase in
the number of microbes such as: strains of golden and Staphylococcus epidermidis,
Escherichia and fungi of the genus Candida. A rather interesting picture was obtained
during microbiological studies of the oral cavity in pregnant women with periodontitis in
the third trimester of pregnancy: in this trimester, generally positive changes appeared,
which affected both the anaerobic and the optional group. Particularly significant
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changes affected microbes such as streptococci, the number of strains of which increased
in all three colonies. At the same time, it is especially positive that pathogenic strains of
staphylococci and fungi of the genus Candida were eliminated from the oral cavity.
Thus, summing up the studies carried out, it can be argued with a high degree of
reliability that the most pronounced dysbiotic changes in the oral cavity in pregnant
women with periodontitis are observed in the second trimester, which must be taken into
account by dentists. Based on the conducted microbiological studies in pregnant women
with periodontitis, who are in different trimesters, almost the same type of changes was
revealed. Although it should be noted that these changes actually have a positive
correlation between indices of local defense factors and dysbiotic changes in the oral
flora. The conducted studies allow us to draw the following conclusions: In pregnant
women suffering from periodontitis in all three trimesters, dysbiotic changes occur, a
characteristic feature of which is a decrease in lactobacilli and an increase in the number
of staphylococci and fungi of the genus Candida. At the same time, it should be noted
that the changes are most pronounced in the second trimester of pregnancy.

The conducted studies allow us to draw the following conclusions: In pregnant
women suffering from periodontitis in all three trimesters, dysbiotic changes occur, a
characteristic feature of which is a decrease in lactobacilli and an increase in the number
of staphylococci and fungi of the genus Candida. At the same time, it should be noted
that the changes are most pronounced in the second trimester of pregnancy.
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The microflora of the oral cavity is a set of representatives of various taxonomic
groups of microorganisms that inhabit the oral cavity as a kind of ecological niche of the
human body, entering into biochemical, immunological and other interactions with the
microorganism and with each other. Any imbalance in this set is a harbinger of diseases
of the oral mucosa. Orthopedic devices cause regular irritation of the mucous membrane.
These irritations reduce the activity of oral natural resistance factors, which, in turn,
causes an imbalance in the oral microflora.
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The successes achieved to date in the treatment of malocclusion pathology using
orthodontic technology can significantly expand the indications for its use. A wealth of
clinical experience has been accumulated in achieving functional and aesthetic effects in
adult patients, aggravated by chronic inflammatory periodontal diseases, including those
accompanied by destructive lesions. Nevertheless, studies by a number of authors
indicate an increase in the percentage of complications of orthodontic treatment, the
most frequent of which is an exacerbation of chronic inflammatory periodontal diseases.
A kind of risk zone for exacerbation of chronic inflammatory periodontal diseases are
those parts of the dentition to which force is applied. Orthodontic constructions change
the relief of the dentition, significantly increase the potential area of possible adhesion of
microorganisms, make it difficult to remove plaque, which prompts the search for
informative criteria for monitoring the course of a chronic infectious and inflammatory
process in the oral cavity under permanently acting conditions.

It is known that biotopes of the oral cavity are the most contaminated areas of the
human body, characterized by qualitative and quantitative diversity. At the same time,
pathogenicity is maximally manifested in the presence of dental plaque, a multi-species
community of microorganisms located on the surface of the teeth in the form of a
biological layer. These Bio-layers have a high level of tolerance to antiseptics and
phagocytes. Literary sources indicate that with unsatisfactory oral hygiene in
orthodontic patients, the concentration of fungal flora (yeast and fungi of the genus
Candida) increases relative to the normal microflora of the oral cavity. Carriage of
periodontal pathogenic strains was established by some authors in 70 % of the
examined, of which 30 % of those in need of orthodontic treatment are at risk of
developing periodontitis. However, we did not find information on the dynamics of
qualitative and quantitative changes in the microbial landscape in the process of
orthodontic treatment, which determined the purpose of this study.

The study involved 60 patients (20 men and 40 women) aged 25 to 45 years,
undergoing orthodontic treatment using fixed structures. All patients in the study group
were diagnosed with the crowded position of the anterior teeth of the upper and lower
jaw. The patients of the study group were ranked into three subgroups (based on the
burden of inflammatory periodontal diseases): the first subgroup — patients with intact
periodontal disease, the second — patients with chronic generalized gingivitis, the third —
with chronic generalized mild periodontitis. Patients in all groups were divided equally —
20 persons. The criteria for the inclusion of patients in the study group were: confirmed
diagnosis of dentoalveolar anomaly (based on data from clinical, X-ray studies,
diagnostic models of the jaws), absence of endocrinological / somatic burden; denial of a
history of taking medications, dietary supplements, probiotics, toothpastes containing
antibacterial additives; consent to participate in the study. The comparison group
consisted of 50 patients, comparable in gender and age composition, burden of
orthodontic pathology, chronic inflammatory periodontal diseases, who did not receive
orthodontic treatment. All patients in the comparison group were also ranked into 3
subgroups according to the above principle: the first subgroup included 15 patients, the

51



second — 15 patients, and the third — 20 patients. All patients of the study group and the
comparison group confirmed their consent to participate in the study. To verify the
periodontal diagnosis, a complex of clinical and radiological research methods was used.
Assessment of the state of the oral cavity and periodontal tissues was carried out using
hygienic (Green — Vermillion) and periodontal (periodontal index (PI) according to
Russell, index of bleeding according to Mullemann-Cowell) indices. To determine the
degree of microbial contamination, the material was taken on an empty stomach or 3-4
hours after a meal. On the day of taking the material for research, the patient must
refrain from brushing his teeth, using drugs and rinsing the mouth with elixirs or rinses
containing antiseptic components of plant/chemical origin.

Material for research was obtained from the cervical area of the teeth in the area
of the orthodontic construction, the gingival sulcus / periodontal pocket using sterile
paper endodontic pins, which were then placed in a test tube with a transport medium.
The material was taken three times: at the diagnostic stage, 3-4 weeks, 3 and 6 months
after fixation of fixed orthodontic equipment, at the beginning of the retention period.
Before fixing the structural elements, all patients with inflammatory periodontal diseases
underwent periodontal treatment. The biomaterial was sown on solid and semi-liquid
nutrient media for the cultivation of microorganisms under aerobic and anaerobic
conditions. Used 5 % blood agar, Sabouraud's medium, streptococcal selective agar,
yolk-salt agar, thioglycolic medium, de Man's medium, Rogosa, Sharpe (MRS) agar,
Blaurock's medium. The isolated microorganisms were identified by conventional
methods, taking into account the morphological, cultural and biochemical properties. To
determine the degree of microbial contamination of the studied biotopes with
periodontal pathogenic strains, the PCR method was used. For statistical processing, we
used the Statistical Package for Social Science — Statistical Package for Social Sciences.
To check the normality of the distributions, the Student's test was used; the differences
were considered significant at p <0.05.

Microbiological data obtained in the course of studying the degree of
contamination with bacterial and periodontal pathogenic microflora of the gingival
sulcus and periodontal pocket, expressed in colony-forming units (CFU) per 1 cm?
showed that streptococcus salivans and Streptococcus sangius are sown in patients with
Intact periodontal disease at the diagnostic stage; at the same stage, in patients with
chronic generalized gingivitis, along with streptococcus salivans and Streptococcus
sangius, Prevotella intermedia are also sown; and at the same stage, in patients with
chronic generalized periodontitis, along with the listed microorganisms, other bacteria
prevail (Treponema denticola, Porphyromonas gingivalis and Candida albicans). In
patients with intact periodontium, after three months, Streptococcus salivans and
Streptococcus sangius again prevail in the oral cavity along with lactobacillus spp; in the
same patients, Streptococcus salivans disappear from the oral cavity in six months. In
patients with chronic generalized gingivitis, after three months, microbial discharge of
the oral cavity is enriched with Leptotrichia, and is preserved practically unchanged at
the sixth month too. In patients with chronic generalized periodontitis, after three
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months, the microbial discharge of the oral cavity is very rich and diverse, the following
types of microorganisms represent it: streptococcus mutans, Streptococcus sangius,
Lactobacillus spp, Prevotella intermedia, Treponeba denticola, Actinobacillus
actinomycetem-comirans, Porphyromonas gingivalis, candida albicans, Leptotrichia. In
these patients, after six months, the non-qualitative, nonquantitative composition of the
microbial life of the oral cavity practically does not change.

The foregoing indicates that in patients with intact periodontium, the microbial
landscape of the gingival sulcus at the stages of observation changes slightly
qualitatively. So, the dominant microbial groups are streptococci and lactobacilli, and
the seeding density was the highest after 3-4 weeks and 3 months after fixing the braces.
In patients with chronic generalized gingivitis, the coccal flora also appeared to be the
dominant flora; however, at the diagnostic stage, prevotella was cultured in 2 patients.3-
4 weeks after fixation, the titer of the coccal flora increases, the qualitative (species)
composition changes: representatives of the fungal flora appear, and the number of
patients in whom prevotella and treponema are detected increases. At the observation
period of 3 months, the diversity of the species composition is enhanced by the strains of
Sandida albicans and Leptotrichia, the seeding density of other bacteria increases. After
6 months and by the beginning of the retention period, a depletion of the species
composition and a decrease in the density of sowing of microflora were stated. The
greatest qualitative and quantitative diversity was observed in the microbial landscape of
periodontal pockets in patients with chronic generalized periodontitis at the observation
stages of 3-4 weeks and 3 months. The dominant microflora at these stages is
periodontal pathogenic. Coccal and candidal microflora in this case is accompanying. It
should be noted that when comparing the features of microbial contamination of the
cervical region of the teeth, on which the braces are fixed, and periodontal pockets, we
identified fundamental differences. Thus, periodontal pathogenic strains were detected
only in periodontal pockets, which is due to the conditions of anaerobiosis.

Thus, the information we have obtained dictates the need for a differentiated
development of professional hygiene regulations for orthodontic patients, aggravated by
inflammatory periodontal diseases.
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Aim and objectives was to study features pharmaceutical regulation emissions,
elaborated by the patients in Georgia. The study was quantitative investigation by using
survey (Questionnaire). Research objectives are materials of sociological research:
Surveys was for patients; 1506 patients were interviewed in Georgia. We used methods of
systematic, sociological (surveying, questioning), comparative, segmentation,
mathematical-statistical, graphical analysis. The data was processed and analyzed with
the SPSS program.

At present in Georgia this regulatory legislative base is not perfect, because the
pharmacists’ certification, re-certification, accreditation and licensing state programs are
not conducted. Today; the pharmacist profession in Georgia is deleted from the health
adjustable medical fields. Therefore degree in pharmacy or higher education in this aspect
use their professional characters and values, so that profession of pharmacist specialty
becamen a position given by the pharmacy owner and does not require qualification
awarded from the university. Since the higher pharmaceutical education is not a necessity
for pharmacist position in pharmacys in Georgia, very often non-professionals without
special medical or pharmaceutical education get the right to work at a pharmacist position
according to pharmacy owner’s desire, meanwhile the pharmacy profession granting
needs 4-5-year study at the medical and other universities. At the same time the problem
of Georgian pharmaceutical graduates consists possible lack of jobs for the
pharmacethical facilities because of easy access of other subject specialists. In Georgia a
pharmacy pharmacist is interpreted as the only drug-dealer-seller, and basically
pharmacists as regulated medical specialists are ignored in Georgian health care system.
That is why the higher pharmaceutical education system should be moved to a new model
direction, which will be more focused on pharmacotherapy, pharmaceutical care, and
clinical pharmacy, becoming the most important issue. Hence, in the state health policy
the pharmacist profession's concepts and common principles are to be developed.

Pharmacist are experts in pharmacotherapy, they can provide extra understanding,
knowledge, skills, and regards to other public health and health care specialists within a
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multidisciplinary team atmosphere. Concretely, the pharmacists be able to contribute to
health care group by discovering and solving or preventing drug associated issues; they
supporting to guarantee the safely and efficiently pharmacotherapy principles; ensuring
exhaustive information about the drug to patients and other health care and public health
specialists; contributing medication compliance; and strengthening fundamental health
promotion and prevention lifestyle modification activities in the society. In opposite, in
primary health care, pharmacists generally have more restricted straightforward approach
to clinical patient records and another health care specialists, like clinical-based
pharmacists are highly accessible to patients. This provides patients with nice and good
opportunities to search advices for the control of minor diseases or preventive care
medicine, and occasionally more serious circumstances, constantly before searching
assistance from the family Doctors. Pharmacist according patients’ need transferring
patients to the family Doctor, hospital or insurance company. Therefore, pharmacists are
in perfect situation and position to ensure a first full point of communication within the
health care system, in a triage- pattern role or as a connection between other health care
professionals, mainly family doctors and general medical practitioners. Above mentioned
aspirations are shown by some pharmacist scientists in western countries, who studied the
pharmaceutical care services, where doctors access was limited. The pharmacists
distinguish the beneficial assistance and promotion to functioning as a bond between the
various sites of health care division, such as distinction care, pharmacotherapy or
pharmaceutical care or public safety. The cooperation of pharmacists with various health
care providers have as well demonstrated to have an affirmative influence in the judicial
framework. Research objectives are materials of sociological research: the study was
quantitative investigation by using survey (Questionnaire). Surveys was for patients; 1506
patients were interviewed in Georgia. We used methods of systematic, sociological
(surveying, questioning), comparative, segmentation, mathematical-statistical, graphical
analysis. The data was processed and analyzed with the SPSS program. Results and
discussion: The survey was conducted through the questionnaires.1506 patients were
interviewed in Georgia. Questions and answers are given in the tables. On each question
are attached diagrams or table. Questionnaire and diagrams are numbered.

On the question mark the most significant factors while choosing a pharmacy (you
can indicate no more than 5 answers)? Patients’50.7%  answer Service culture;
Patients’53% answer wide range of products ; Patients’49.3% answer possibility to
receive consultation about drugs with a physician/ a pharmacist; Patients’58.2% answer
reasonable prices; Patients’36.3% answer high qualification of personnel, Patients’45.2%
answer convenient or comfortable location of the pharmacy; Patients’ 31.7% answer
absence of queues, Patients’ 19.5% answer friendly staff, patients’31.3% answer the
existence of high-quality drugs.

For the majority of respondent patients’, mostly significant factors, while choosing
a pharmacy are: Service culture, wide range of products, reasonable prices. For less than
half of respondent patients, mostly significant factors, while choosing a pharmacy are:
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Possibility to receive consultation about drugs with a physician or a pharmacist,
convenient location of the pharmacy, high qualification of pharmacist personnel.

On the question- What are questions mostly you ask to pharmacists? (You can
indicate several answers)? Patients’63.1% answer about rule of intake of drugs ,
patients’41.5% answer about adverse effects of drugs , patients’61.4% answer about
prices of drugs, Patients’29.8% answer about help in selection of analogue of drugs
(medication), patients’42.5% answer about quality of drugs , patients’26.5% answer
about existence of drugs patients’ in a pharmacy, Patients’31.3% answer about
indication/contraindication of drugs patients’,Patients’30.8% answer about terms and
conditions of storage (conditions and shelf-life), patients’33.5% answer about drugs
patients’ dosage , patients’19.4% answer about routes of drug administration |,
patients’19.2% answer about drug forms , patients’8.6% answer about drug design,
patients’19.7% answer about drugs toxic effects(toxicity), patients’3.7% answer about
principles of pharmacotherapy, patients’25.6% answer about rules of drug administration,
patients’10.4% answer about drugs generic, chemical and brand names, Patients’27.2%
answer about selection of (Over-the-counter) OTC drugs, patients’25.2% answer
Information about drug, patients’20.7% answer effectiveness of drug, Patients’ 18.9%
answer about drug(s) action and drug(s) interactions, , Patients’ 21.3% answer about
drugs safety, Patients’3.4% answer about cost-effectiveness and cost-benefits of drugs.
On the question - Do you think that the government should make the certification of
pharmacists? Patients’82.6% answer | agree, patients’ 11.6% answer I partly agree,
patients’ 5.8% answer I do not agree.

The vast majority of respondent Patients consider, that the government should
make the certification of pharmacists.

Thus, the higher pharmaceutical education and the pharmacist specialists’
certifications programs are guarantee for higher professionalism of pharmacist specialists
and of higher pharmaceutical service provision in pharmacies. Only the pharmacists with
higher pharmaceutical education have the right to work at the pharmacist position in the
pharmacies.
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A Over the past centuries, it is difficult to find diseases similar in resonance to the
corona-virus infection COVID-19 caused by SARS-CoV-2. From the day of
manifestation of the infection, it has become the dominant nosology, and its etiological
agent has dramatically changed, in its favor, the species spectrum of anthropogenic
pathological microorganisms. The review is devoted to the skin manifestations of new
coronovirus infection (SARS-CoV-2), information about which is constantly updated.
However, this information has not been systematized yet. The purpose of this review is
to analyze the dermatological manifestations of a new coronavirus infection. On
average, 12.5-20.4% of patients with confirmed COVID-19 have developed skin
manifestations. The question of whether the skin symptoms are a secondary
consequence of a respiratory infection or a primary infection of the skin itself remains
open at the moment. The possible mechanisms of development of skin lesions and the
role of diseases of complement system and blood hypercoagulation in the pathogenesis
of the disease are discussed in the article. The review also provides descriptive and
clinical examples of skin manifestations in COVID-19. Since COVID-19 tends to be
asymptomatic within 14 days, skin manifestations can be an indicator of infection,
which leads to the timely diagnosis. In addition, doctors’ awareness about skin
symptoms associated with COVID-19 infection plays a big role in preventing
misdiagnosis of the disease.

Over the past centuries, it is difficult to find diseases similar in resonance to the
corona-virus infection COVID-19 caused by SARS-CoV-2. From the day of
manifestation of the infection, it has become the dominant nosology, and its etiological
agent has dramatically changed, in its favor, the species spectrum of anthropogenic
pathological microorganisms. The first information about the new disease was registered
in December 2019 in China. Since January 2020, the disease has spread to other
countries of the world. Since February 2020, residents of South Korea, Iran, Italy, Spain
and the United States have been infected with covid-19, and later almost the whole
world. On March 11, 2020, WHO declared a pandemic caused by COVID-19. The high
level of contagiousness and asymptomatic transmission of the infection led to its rapid
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spread around the world and a pandemic. SARSCoV-2 is a single-stranded RNA virus
and belongs to the coronavirus family. The virus enters cells through the angiotensin-
converting enzyme 2 (ACE2) receptor located on the surface cells. The lungs are a
major target organ for COVID-19, with patients experiencing symptoms ranging from
mild flu-like symptoms to fulminant pneumonia and potentially fatal respiratory distress
syndrome. A number of cases have been recorded during the pandemic COVID-19 who
reported skin manifestations of the infection. The purpose of this article is to systematize
the literature on various skin manifestations in COVID-19. According to literary
sources, during the pandemic period, a number of cases of COVID-19 with skin
manifestations were recorded: Similar information was first reported from ltaly -
Gianotti described Exanthema, Purple maculopapular vesicular, Papular- erythematous,
and Diffuse maculopapular eruption resembling Grover's disease; Recalcati reported an
erythematous and vesicular rash, as well as urticaria; Present, Case described a
maculopapular pruritic rash resembling Grover's disease, Diffuse maculopapular rash,
macular hemorrhagic rash, and Papular-vesicular pruritic rash; Marzano described a
papulo-vesicular exanthema similar to the chicken pox rash, and Mazzotta described
erythematous rounded lesions; Erythematous rash was described by the French
dermatologist Mahé, and disseminated erythematous rash and urticaria were described
by Henry;  Spanish investigators Estébanez reports erythematous pruritic papules
(yellow) and Fernandez reports urticaria; In Thailand, researchers described petechiae,
in Iran - an erythematous rash, and in Qatar - cranial ischemic lesions, which are red-
violet papules, in Belgium - infiltrated plaques on an erythematous background, in
Russia - papulo-necrotic angiitis, hemorrhagic angiitis, acroangiitis (acrodermatitis),
papulo-vesicular rashes, disseminated maculopapular rash and purpurous rash
(toxidermia), in the homeland of infection in China, acroischemia with digital cyanosis,
blistering or dry gangrene, and urticaria, and in the United States, transient non-pruritic
unilateral livedo reticularis, unilateral asymptomatic livedo reticularis and diffuse to
maculopapular non-pruritic rash similar to dermatological symptoms in measles
(Najarian, Hunt [20]). In the course of treatment of a patient with COVID-19, we
described several skin symptoms, but only one differed from the literature symptoms: an
erosive element against the background of erythema on the genitals in a 64-year-old
man, developing associated hyperthermia on the 4th day after diagnosis. The
pathological element was eliminated from the skin 8 days after the patient's
hospitalization; 14 days passed until the complete regeneration of the skin against the
background of local treatment with combined topical preparations.

Among the literary sources, there are only a few reports about the manifestation of
COVID-19 on the oral mucosa. On the part of scientists, special attention is paid to the
violation of taste in the form of hypogeusia, dysgeusia or ageusia during the disease.
Apparently, oral manifestations dominate in the main post- COVID-19 period in the
form of hyperemia, dry atrophy, hemorrhage, erosion, ulcers of the mucous membrane,
pseudomembranous-erythematous form of candidiasis, aphthous rash in the oral cavity,
dryness and peeling of the upper and lower lips.
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As you know, a rash is not uncommon among infectious pathologies, the most
common and characteristic symptoms of such viral infections as measles, rubella and
Dengue fever are skin rashes (exanthema). With coronavirus infection caused by
COVID-19, the formation of exanthema may be associated with an inflammatory
response of tissues to the effects of toxins and metabolites of the pathogen during the
implementation of the main mechanisms of inflammation; However, while skin
manifestations associated with COVID-19 have been increasingly reported recently, the
pathological mechanisms of skin lesions in patients with COVID-19 remain poorly
understood. Skin manifestations of COVID-19 can be divided into two main groups
depending on the pathophysiological mechanism of their development: clinical signs
similar to viral exanthems (immune response to viral nucleotides) and skin rashes
secondary to systemic consequences caused by COVID-19 (especially vasculitis and
thrombotic vasculopathy).

To assess the possible impact of SARS-CoV-2 on human skin, one must take into
account the fact that SARS-CoV-2 is a single-stranded RNA virus consisting of 16 non-
structural proteins (NSP 1-16) that play a role in the replication of coronoviruses. For
example, NSP3 has the ability to block the host's innate immune response and stimulate
cytokine expression, NSP5 can inhibit interferon (IFN) signaling, and NSP16 avoids
MAD5 (melanoma differentiation-associated gene 5) recognition by suppressing hostile
immunity [24]. Some studies have shown a direct effect of viral infection on T cells by
detecting SARS-like particles and SARS-CoV-2 RNA in T lymphocytes. It has been
shown that in some patients an overactive immune response can cause a "cytokine
storm” (an increase in the level of pro-inflammatory cytokines, in particular, 1L-6); these
cytokines can reach the skin and stimulate dermal dendritic cells, macrophages, mast
cells, lymphocytes, neutrophils, and promote rashes such as erythema, urticaria, vesicles,
and others. Intervention in the host by SARS-CoV-2 results in infection of functional
receptor-target cells expressing type Il (ACE2) angiotensin-converting enzyme (ACE),
such as type 2 alveolar cells or other unknown target cells. ACE?2 is also present in the
skin in the basal layer of the epidermis, in the endothelial cells of dermal blood vessels,
and in the tissue of the eccrine appendages. Some researchers have suggested a direct
pathogenic effect of the virus on the epidermis through ACE2, leading to acantholysis
and dyskeratosis. COVID-19-endothelitis through ACE2 may explain the systemic
impairment of microcirculatory function in various vascular beds and its clinical
consequences in patients with COVID-19. It has been shown, in particular, that virus-
induced endothelial damage may be a key mechanism in the pathogenesis of “frostbite”
in COVID-19, and possibly also in the development of microangiopathy.

Considering the data of the analyzed literary sources, it can be concluded that in
case of COVID-19, lesions of the skin and mucous membranes of the oral cavity can be
the first or only signs of the disease. The question of whether skin symptoms are a
secondary consequence of a respiratory infection or a primary infection of the skin itself
remains open at the moment. The probable mechanisms of development of skin lesions
and the role of diseases of the complement system and the state of blood
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hypercoagulability in the pathogenesis of their development are discussed. In this
regard, much remains to be explored, from this point of view, this scientific work can be
considered as a step in the process of studying COVID-19 caused by SARS-CoV-2.
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The aim of the study was to investigate and analyze the properties of remdesivir
and its outlook in the treatment of COVID-19 disease. The antiviral remdesivir, a
nucleotide analog prodrug, has a broad spectrum of activity against viruses of several
families. After showing its strong antiviral activity against coronaviruses in preclinical
studies, remdesivir has emerged as a drug candidate for the treatment of 2019's novel
coronavirus disease (COVID-19) caused by the acute respiratory syndrome 2 (SARS-
CoV-2) coronavirus infection now a worldwide pandemic. . The use of remdesivir to treat
COVID-19 began in early 2020 and has shown promising results so far. In 2020, many
countries have conditionally approved the use of remdesivir in patients with severe
COVID-19. This was followed by a rapid series of conditional approvals across countries
/ regions. Briefly, remdesivir has been shown to inhibit the coronavirus and improve lung
function for prophylactic and therapeutic purposes (early infection) based on in vitro and
in vivo data. However, data on COVID-19 patients remained limited.

The global pandemic of the 2019 novel coronavirus disease (COVID-19) caused by
the acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has created an urgent need
for effective antiviral drugs. Remdesivir (formerly GS-5734) is a prodrug of a nucleoside
analogue that is currently being investigated in clinical trials for COVID-19. Its unique
structural features enable the intracellular delivery of high concentrations of the active
triphosphate metabolite and avoid re-inhibiting efficiently viral RNA synthesis. In
preclinical models, remdesivir has shown strong antiviral activity against a variety of
human and zoonotic B-coronaviruses, including SARS-CoV-2. This article critically
evaluates the available data on remdesivir, focusing on microbiology, biochemistry,
pharmacology, pharmacokinetics and in vitro anticoronaviral activity, as well as on
clinical experience and ongoing advances in COVID-19 clinical trials.
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Remdesivir's potential mechanism of action against coronavirus remains unclear.
Several reasons have been suggested for interpreting the effects of remdesivir. First,
remdesivir can disrupt the function of the nsp12 polymerase even when the corrective
activity of the exonuclease is intact. Furthermore, remdesivir can efficiently generate the
pharmacologically active nucleoside triphosphate (NTP), which serves as an alternative
substrate and terminator of the RNA chain. NTP can then inhibit the coronavirus by
Incorporating active triphosphates into the viral RNA. Additionally, there is a high genetic
barrier to coronavirus resistance to remdesivir, suggesting that remdesivir may maintain
the efficacy of coronavirus therapy.

Remdesivir is a phosphoramidized prodrug of the 1'-cyano-substituted nucleoside
analog (GS-441524). It inhibits viral replication by competing with endogenous
nucleotides for integration into viral RNA replication by RNA-dependent RNA
polymerase (RdRp). The non-structural protein RdRp (nspl2) is highly conserved in
coronaviruses, making it an attractive target for broad-spectrum antiviral drugs. Upon
entering cells, remdesivir is rapidly metabolised by intracellular kinases to nucleoside
triphosphate, the active metabolite (GS443902). The rate-limiting step in the activation of
nucleoside analogs is usually the formation of nucleoside monophosphate. Phosphoramide
nucleosides such as remdesivir (and GS-441524) are monophosphate bioisoters and can
therefore bypass this limiting step.6 However, phosphoramide nucleosides must be
administered as prodrugs to sequester the charged phosphonate group and allow for faster
entry into the cell. In the case of remdesivir, the negative charge is masked by the 2-
ethylbutyl and L-alanine groups, which are rapidly removed by the intracellular esterases.
Furthermore, the 1'-CN group of remdesivir and its metabolites offers a high selectivity
for RARp with respect to human polymerases.

Remdesivir is a prodrug; Concentrations declined rapidly after intravenous
administration (plasma half-life, T ~ 1 hour), followed by the sequential appearance of the
alanine intermediate metabolite GS-704277 and the nucleoside monophosphate metabolite
GS-441524 (plasma T 5.5 hours). In cells, GS-441524 is rapidly converted to the
pharmacologically active triphosphate analog, GS-443902, with prolonged intracellular
Tmax (peripheral blood mononuclear cells, T PBMC ~ 40 h). Both remdesivir and GS-
441524 show linear pharmacokinetics after single doses of 3 to 225 mg, and no
accumulation of remdesivir was observed after once daily dosing for 5 days.

Remdesivir has demonstrated broad spectrum activity in several in vitro systems
against a heterogeneous group of zoonotic and clinically significant human coronaviruses
including SARS-CoV-1, SARS-CoV-2 and MERS-CoV with micromolar EC50 or IC50
values. For example, in cultures of human respiratory epithelial cells, remdesivir inhibited
the replication of SARS-CoV-1 and MERS-CoV. New evidence suggests that remdesivir
also shows potent activity against SARS-CoV-2. Remdesivir has been proposed as a
promising treatment option for COVID-19 based on laboratory experiments and charity
use reports. Its safety and efficacy in humans require high-quality evidence from well-
designed and well-designed clinical trials. Launched for more details. Similar to the
inconclusive effect on SARS-CoV and MERS-CoV, the impact of remdesivir on the
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SARS-CoV-2 outbreak in current clinical practice should not be overestimated.
More research is urgently needed to cure COVID-19 and control SARS-CoV-2.

The evolution of coronavirus resistance to remdesivir was assessed using cell
culture in MHV with EC50 values comparable to those of SARS-CoV-1, SARS-CoV-2
and MERS-CoV.11. The side effects of remdesivir should be taken into account.
Remdesiviro's safety profile information is changing rapidly. Until recently, most clinical
experience has been in patients infected with Ebola virus, whose clinical manifestations
are very different from those of COVID-19, making it difficult to extrapolate drug safety
to populations. During the study, patients treated with remdesivir for an Ebola virus
infection experienced serious side effects that the researchers believe could be related to
remdesivir. The most serious of these was hypotension after taking the full dose, followed
by rapid cardiac arrest and death. Of those who survived Ebola virus infection and were
enrolled in the unique phase Il PREVAIL IV study, patients required a dose reduction of
remdesivir due to increased transaminase activity. Safety data from four phase 1
pharmacokinetic studies in healthy volunteers were also partially presented. In these
studies, subjects received single doses of up to 225 mg of remdesivir or multiple doses of
150 mg once daily for 7 or 14 days, or 200 mg once followed by 100 mg daily for a total
of 5 or 10 days. The most common side effects were phlebitis, constipation, headache,
bruising, nausea, and body aches. Asymptomatic transient increase in the level of alanine
aminotransferase (ALT) of 1 or 2 degrees.

Remdesivir has caused drug interactions. At the time of writing, no in vivo
interaction studies with remdesivir have been published, but remdesivir's ability to inhibit
or induce cytochrome P450 enzymes and transporters (CIP450) has been tested in vitro.
However, it is important to note that as a prodrug, remdesivir is rapidly cleared in vivo,
limiting the potential for clinically significant drug-drug interactions. Data on the ability
of remdesivir metabolites to react with drugs is even less. In in vitro studies, remdesivir
was a weak inhibitor of CIP1A2, CIP2C9, CIP2C19 and CIP2D6. The IC50 of remdesivir
for CIP3A was 1.6 M, suggesting that short-term inhibition may occur at normal human
exposure.

Inhibition of remdesivir by the metabolites of the CIP450 enzyme has not been
studied.14 Tests on the induction of CIP450 with remdesivir have been conflicting; can
induce CIP1A2 and CIP2B6.14. Here, too, the clinical relevance is questionable. GS-
441524 and GS-704277 did not demonstrate CIP450 induction in these studies.
Remdesivir has been found to be a substrate (OATP1B, P-glycoprotein) or inhibitor
(OAT1B1, OAT1B3) of several drug transporters. In current clinical studies with
remdesivir there are no exclusion criteria for drug interactions.

There are currently no scientifically proven treatments that reduce mortality from
COVID-19. Current treatment focuses heavily on supportive care and prevention of
complications. Therefore, effective and safe antiviral drugs are urgently needed to relieve
the burden on healthcare systems. As described in this review, remdesivir is a nucleoside
analogue prodrug with unique structural features that allow intracellular delivery of high
concentrations of the active metabolite triphosphate. Coronaviruses, including SARS-
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CoV-2, in both in vitro and animal models. These data, combined with early safety data
from clinical experience with Ebola virus infections, provide strong rationale for
prioritizing remdesivir testing in COVID-19 clinical trials. However, the unpredictability
of the pandemic poses many challenges for researchers attempting to conduct clinical
trials. The first randomized controlled trial evaluating remdesivir for COVID-19 was
conducted at multiple sites in the epicenter of the first epidemic, but failed to reach the
targeted sample size due to slow recruitment after the peak levels subsided, and did not
produce conclusive results.

Remdesivir, a nucleotide analog prodrug, is metabolized in host cells to the
pharmacologically active nucleoside triphosphate. As an analogue of adenosine
triphosphate (ATP), remdesivir triphosphate competes with the natural substrate ATP for
integration into new viral RNA filaments using RNA-dependent RNA polymerase. When
the triphosphate from the strip is accidentally inserted into the chain and a small number
of extra nuclei are added (usually three for corona virus), RNA production stops.
Remdesivir has a broad spectrum of antiviral activity against various viruses, including
Ebola, Nipah and respiratory virus, as well as endemic and coronary heart disease in
animals. In primary cultures of human respiratory epithelial cells, remdesivir inhibited
severe acute respiratory distress syndrome (SARS-CoV) and Middle East coronavirus
(MERS-CoV) with an inhibitory half microstructure value (IC 50). These results suggest
that remdesivir is an antiviral agent with potential activity against novel coronaviruses.

In vitro, remdesivir demonstrated antiviral activity against SARS-CoV-2 in primary
cultures of human respiratory epithelium and inhibited highly dose-dependent SARS-
CoV-2 replication at a half maximum active concentration (EC50) of 0.01 puM. This
antiviral activity appears to be specific to the virus; Remdesivir is non-cytotoxic in this
culture system at a dose of < 10 pg. In Vero-E6 cells, EC50 levels of remdesivir and its
anti-SARS-CoV-2 metabolite GS-441524 were 1.65 pM and 0.47 pM, respectively,
reflecting the reduced capacity of Vero-EG6 cells. E6 for remdesivir metabolism.

When co-cultured at clinically important concentrations of remdesivir and
chloroquine phosphate in respiratory virus-infected HEp-2 cells, chloroquine phosphate
inhibited the antiviral activity of remdesivir in a dose-dependent manner. Higher
remdesivir EC50 levels and lower remdesivir triphosphate levels in normal human
bronchial epithelial cells have been observed with elevated levels of chloroquine
phosphate. Therefore, co-administration of remdesivir with chloroquine phosphate or
hydroxychloroquine sulfate is not recommended.

In mice infected with a chimeric SARS-CoV virus that encodes the SARS-CoV-2
RNA-dependent RNA polymerase, treatment with remdesivir significantly reduced viral
load in the lungs and improved it in vehicle-treated subjects. loss of lung function. A
similar therapeutic effect was observed in a model of SARS-CoV-2 infection in rhesus
monkeys. Although the possibility of QT interval prolongation in humans has not been
fully evaluated, current preclinical and clinical data do not indicate a risk of QT interval
prolongation with remdesivir.
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Limited data are available to evaluate the side effects of remdesivir.
Hypersensitivity reactions, including infusion-related and anaphylactic reactions, have
been reported relatively rarely during and after administration of remdesivir. A transient
Increase in aminotransferase activity was observed with the use of remdesivir in phase 1
studies in healthy volunteers. A serious adverse event, fatal hypotension, likely related to
the use of remdesivir, was reported in the phase 3 Ebola study.
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The aim of the study was to investigate and analyze the properties of remdesivir
and its outlook in the treatment of COVID-19 disease. The antiviral remdesivir, a
nucleotide analog prodrug, has a broad spectrum of activity against viruses of several
families. After showing its strong antiviral activity against coronaviruses in preclinical
studies, remdesivir has emerged as a drug candidate for the treatment of 2019's novel
coronavirus disease (COVID-19) caused by the acute respiratory syndrome 2 (SARS-
CoV-2) coronavirus infection now a worldwide pandemic.

The use of remdesivir to treat COVID-19 began in early 2020 and has shown
promising results so far. In 2020, many countries have conditionally approved the use of
remdesivir in patients with severe COVID-19. This was followed by a rapid series of
conditional approvals across countries / regions. Briefly, remdesivir has been shown to
inhibit the coronavirus and improve lung function for prophylactic and therapeutic
purposes (early infection) based on in vitro and in vivo data. However, data on COVID-
19 patients remained limited.

The global pandemic of the 2019 novel coronavirus disease (COVID-19) caused
by the acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has created an urgent
need for effective antiviral drugs. Remdesivir (formerly GS-5734) is a prodrug of a
nucleoside analogue that is currently being investigated in clinical trials for COVID-19.
Its unique structural features enable the intracellular delivery of high concentrations of
the active triphosphate metabolite and avoid re-inhibiting efficiently viral RNA
synthesis. In preclinical models, remdesivir has shown strong antiviral activity against a
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variety of human and zoonotic [-coronaviruses, including SARS-CoV-2. This article
critically evaluates the available data on remdesivir, focusing on microbiology,
biochemistry, pharmacology, pharmacokinetics and in vitro anticoronaviral activity, as
well as on clinical experience and ongoing advances in COVID-19 clinical trials.

Remdesivir's potential mechanism of action against coronavirus remains unclear.
Several reasons have been suggested for interpreting the effects of remdesivir. First,
remdesivir can disrupt the function of the nspl2 polymerase even when the corrective
activity of the exonuclease is intact. Furthermore, remdesivir can efficiently generate the
pharmacologically active nucleoside triphosphate (NTP), which serves as an alternative
substrate and terminator of the RNA chain. NTP can then inhibit the coronavirus by
Incorporating active triphosphates into the viral RNA. Additionally, there is a high
genetic barrier to coronavirus resistance to remdesivir, suggesting that remdesivir may
maintain the efficacy of coronavirus therapy.

Remdesivir is a phosphoramidized prodrug of the 1'-cyano-substituted nucleoside
analog (GS-441524). It inhibits viral replication by competing with endogenous
nucleotides for integration into viral RNA replication by RNA-dependent RNA
polymerase (RdRp). The non-structural protein RdRp (nspl2) is highly conserved in
coronaviruses, making it an attractive target for broad-spectrum antiviral drugs. Upon
entering cells, remdesivir is rapidly metabolised by intracellular kinases to nucleoside
triphosphate, the active metabolite (GS443902). The rate-limiting step in the activation
of nucleoside analogs is usually the formation of nucleoside monophosphate.
Phosphoramide nucleosides such as remdesivir (and GS-441524) are monophosphate
bioisoters and can therefore bypass this limiting step.6 However, phosphoramide
nucleosides must be administered as prodrugs to sequester the charged phosphonate
group and allow for faster entry into the cell. In the case of remdesivir, the negative
charge is masked by the 2-ethylbutyl and L-alanine groups, which are rapidly removed
by the intracellular esterases. Furthermore, the 1'-CN group of remdesivir and its
metabolites offers a high selectivity for RdRp with respect to human polymerases.
Remdesivir is a prodrug; Concentrations declined rapidly after intravenous
administration (plasma half-life, T ~ 1 hour), followed by the sequential appearance of
the alanine intermediate metabolite GS-704277 and the nucleoside monophosphate
metabolite GS-441524 (plasma T 5.5 hours). In cells, GS-441524 is rapidly converted to
the pharmacologically active triphosphate analog, GS-443902, with prolonged
intracellular Tmax (peripheral blood mononuclear cells, T PBMC ~ 40 h). Both
remdesivir and GS-441524 show linear pharmacokinetics after single doses of 3 to 225
mg, and no accumulation of remdesivir was observed after once daily dosing for 5 days.

Remdesivir has demonstrated broad spectrum activity in several in vitro systems
against a heterogeneous group of zoonotic and clinically significant human
coronaviruses including SARS-CoV-1, SARS-CoV-2 and MERS-CoV with micromolar
EC50 or IC50 values. For example, in cultures of human respiratory epithelial cells,
remdesivir inhibited the replication of SARS-CoV-1 and MERS-CoV. New evidence
suggests that remdesivir also shows potent activity against SARS-CoV-2. Remdesivir
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has been proposed as a promising treatment option for COVID-19 based on laboratory
experiments and charity use reports. Its safety and efficacy in humans require high-
quality evidence from well-designed and well-designed clinical trials. Launched for
more details. Similar to the inconclusive effect on SARS-CoV and MERS-CoV, the
Impact of remdesivir on the SARS-CoV-2 outbreak in current clinical practice should
not be overestimated. More research is urgently needed to cure COVID-19 and control
SARS-CoV-2.

The evolution of coronavirus resistance to remdesivir was assessed using cell
culture in MHV with EC50 values comparable to those of SARS-CoV-1, SARS-CoV-2
and MERS-CoV.11. The side effects of remdesivir should be taken into account.
Remdesiviro's safety profile information is changing rapidly. Until recently, most
clinical experience has been in patients infected with Ebola virus, whose clinical
manifestations are very different from those of COVID-19, making it difficult to
extrapolate drug safety to populations. During the study, patients treated with remdesivir
for an Ebola virus infection experienced serious side effects that the researchers believe
could be related to remdesivir. The most serious of these was hypotension after taking
the full dose, followed by rapid cardiac arrest and death. Of those who survived Ebola
virus infection and were enrolled in the unique phase Il PREVAIL IV study, patients
required a dose reduction of remdesivir due to increased transaminase activity. Safety
data from four phase 1 pharmacokinetic studies in healthy volunteers were also partially
presented. In these studies, subjects received single doses of up to 225 mg of remdesivir
or multiple doses of 150 mg once daily for 7 or 14 days, or 200 mg once followed by
100 mg daily for a total of 5 or 10 days. The most common side effects were phlebitis,
constipation, headache, bruising, nausea, and body aches. Asymptomatic transient
increase in the level of alanine aminotransferase (ALT) of 1 or 2 degrees.

Remdesivir has caused drug interactions. At the time of writing, no in vivo
interaction studies with remdesivir have been published, but remdesivir's ability to inhibit or
induce cytochrome P450 enzymes and transporters (CIP450) has been tested in vitro.
However, it is important to note that as a prodrug, remdesivir is rapidly cleared in vivo,
limiting the potential for clinically significant drug-drug interactions. Data on the ability
of remdesivir metabolites to react with drugs is even less. In in vitro studies, remdesivir
was a weak inhibitor of CIP1A2, CIP2C9, CIP2C19 and CIP2D6. The IC50 of
remdesivir for CIP3A was 1.6 M, suggesting that short-term inhibition may occur at
normal human exposure. Inhibition of remdesivir by the metabolites of the CIP450
enzyme has not been studied.14 Tests on the induction of CIP450 with remdesivir have
been conflicting; can induce CIP1A2 and CIP2B6.14. Here, too, the clinical relevance is
questionable. GS-441524 and GS-704277 did not demonstrate CIP450 induction in these
studies. Remdesivir has been found to be a substrate (OATP1B, P-glycoprotein) or
inhibitor (OAT1B1, OAT1B3) of several drug transporters. In current clinical studies
with remdesivir there are no exclusion criteria for drug interactions.

There are currently no scientifically proven treatments that reduce mortality from
COVID-19. Current treatment focuses heavily on supportive care and prevention of
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complications. Therefore, effective and safe antiviral drugs are urgently needed to
relieve the burden on healthcare systems. As described in this review, remdesivir is a
nucleoside analogue prodrug with unique structural features that allow intracellular
delivery of high concentrations of the active metabolite triphosphate. Coronaviruses,
including SARS-CoV-2, in both in vitro and animal models. These data, combined with
early safety data from clinical experience with Ebola virus infections, provide strong
rationale for prioritizing remdesivir testing in COVID-19 clinical trials. However, the
unpredictability of the pandemic poses many challenges for researchers attempting to
conduct clinical trials. The first randomized controlled trial evaluating remdesivir for
COVID-19 was conducted at multiple sites in the epicenter of the first epidemic, but
failed to reach the targeted sample size due to slow recruitment after the peak levels
subsided, and did not produce conclusive results.

Remdesivir, a nucleotide analog prodrug, is metabolized in host cells to the
pharmacologically active nucleoside triphosphate. As an analogue of adenosine
triphosphate (ATP), remdesivir triphosphate competes with the natural substrate ATP
for integration into new viral RNA filaments using RNA-dependent RNA polymerase.
When the triphosphate from the strip is accidentally inserted into the chain and a small
number of extra nuclei are added (usually three for corona virus), RNA production
stops. Remdesivir has a broad spectrum of antiviral activity against various viruses,
including Ebola, Nipah and respiratory virus, as well as endemic and coronary heart
disease in animals. In primary cultures of human respiratory epithelial cells, remdesivir
inhibited severe acute respiratory distress syndrome (SARS-CoV) and Middle East
coronavirus (MERS-CoV) with an inhibitory half microstructure value (IC 50). These
results suggest that remdesivir is an antiviral agent with potential activity against novel
coronaviruses.

In vitro, remdesivir demonstrated antiviral activity against SARS-CoV-2 in
primary cultures of human respiratory epithelium and inhibited highly dose-dependent
SARS-CoV-2 replication at a half maximum active concentration (EC50) of 0.01 uM.
This antiviral activity appears to be specific to the virus; Remdesivir is non-cytotoxic in
this culture system at a dose of < 10 pg. In Vero-E6 cells, EC50 levels of remdesivir and
its anti-SARS-CoV-2 metabolite GS-441524 were 1.65 uM and 0.47 uM, respectively,
reflecting the reduced capacity of Vero-E6 cells. E6 for remdesivir metabolism. When
co-cultured at clinically important concentrations of remdesivir and chloroquine
phosphate in respiratory virus-infected HEp-2 cells, chloroquine phosphate inhibited the
antiviral activity of remdesivir in a dose-dependent manner. Higher remdesivir EC50
levels and lower remdesivir triphosphate levels in normal human bronchial epithelial
cells have been observed with elevated levels of chloroquine phosphate. Therefore, co-
administration of remdesivir with chloroquine phosphate or hydroxychloroquine sulfate
IS not recommended.

In mice infected with a chimeric SARS-CoV virus that encodes the SARS-CoV-2
RNA-dependent RNA polymerase, treatment with remdesivir significantly reduced viral
load in the lungs and improved it in vehicle-treated subjects. loss of lung function. A
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similar therapeutic effect was observed in a model of SARS-CoV-2 infection in rhesus
monkeys. Although the possibility of QT interval prolongation in humans has not been
fully evaluated, current preclinical and clinical data do not indicate a risk of QT interval
prolongation with remdesivir.

Limited data are available to evaluate the side effects of remdesivir.
Hypersensitivity reactions, including infusion-related and anaphylactic reactions, have
been reported relatively rarely during and after administration of remdesivir. A transient
Increase in aminotransferase activity was observed with the use of remdesivir in phase 1
studies in healthy volunteers. A serious adverse event, fatal hypotension, likely related
to the use of remdesivir, was reported in the phase 3 Ebola study.
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Aims of the study was to analyzed and determine literature review for the
characteristics and perspectives of covid-19 vaccines for prophylaxis of the covid-19
infection worldwide. The development of SARS-CoV subunit vaccines was initially
associated with full-length protein vaccines and later focused on RBD-S protein
vaccines. None of the SARS-CoV subunit protein vaccines have been clinically tested
but have elicited strong antibody responses and protective effects in preclinical models.
Studies have shown that full-length S protein, protein S extracellular domain and
trimeric S-proteins (triSpike) are immunogenic and may provide protection against
SARS-CoV infection. The TriSpike vaccine can also induce Fcy-ll receptor mediated
SARS-CoV (FcyRII) infection in human B cells in vitro. On the other hand, RBD-S
protein vaccines can induce high titer neutralizing antibodies without causing obvious
pathogenic effects. This is likely because RBD vaccines do not contain more non-
neutralizing epitopes than full-length protein S vaccines. One study found that RBD
vaccines not only protect most SARS-CoV-infected mice without detectable viral RNA
in their lungs, but can also induce long-acting S-specific antibodies that can persist for
12 months. In addition, RBD-based SARS-CoV vaccines have been shown to induce
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RBD-specific IFN-y and elicit a cellular immune response in mice. As a result, SARS-
CoV RBD has become a major target for SARS vaccines. Finally, SARS-CoV subunit
vaccines based on the S2 subunit, structural proteins N and M have been tested.
However, there is no evidence that they can induce neutralizing or protective antibodies
against viral infections.

Based on previous experience with SARS-CoV, most of the MERS-CoV protein
subunits are vaccines targeting RBD-based vaccines. RBD-based MERS-CoV vaccines
are generally highly immunogenic and elicit strong neutralizing antibodies, cellular
immunity, and protective effects against MERS-CoV infections. A study by Tai et al.
found that vaccines containing trimeric RBD proteins can induce long-acting
neutralizing antibodies for 6 months. Recombinant RBD proteins from different strains
of MERS-CoV can induce antibodies that cross-neutralize with different strains of
human and camel MERS-CoV. These results indicate that MERS-CoV RBD serves as a
promising vaccine target with the ability to induce long-term, broad-spectrum
neutralizing antibodies against infections. In addition to RBD vaccines, S1 subunit
vaccines containing RBD have been shown to induce neutralizing antibodies and
protection against MERS-CoV. In particular, the N-terminal domain (DTN) binds to
protein S sialic acid and is important for MERS-CoV infection in some cell types.
Jiaming et al. showed that immunization with NTD vaccine also confers protection
against MERS-CoV and induces strong humoral and cellular immunity. However, since
NTD SARS-CoV-2 does not have the same sialic acid binding function as MERS-CoV,
the NTD-based strategy cannot be extended to develop a vaccine against SARS-CoV-2.

DNA vaccines contain genes encoding viral antigenic components that are expressed
by plasmid vectors and delivered to cells by electroporation. Compared to other vaccine
technologies, DNA vaccines offer a fast and flexible platform for vaccine development and
production, making them an attractive technology for dealing with emerging epidemics
such as SARS-CoV-2. In addition, antigen production in DNA vaccines in target cells helps
restore the native conformation and post-translational modification of viral antigens.
However, the main disadvantage of DNA vaccines is their limited immunogenicity due
to their inability to multiply and amplify in vivo. Therefore, it is important to consider
strategies that can improve the effectiveness of DNA vaccines, for example: B. adding
an adjuvant or using a basic booster therapy. Moreover, genomic integration of DNA
vaccines into the host chromosome is another biosafety problem that can lead to
mutagenesis and oncogenesis. Although previous studies have shown that the risk of
Injecting a vaccine plasmid into the host chromosome is quite low, the FDA and WHO
still recommend that integration testing be included in the DNA vaccine safety program.

Several potential SARS-CoV DNA vaccines have been reported, including
vaccines based on the S, M and N proteins. While all can elicit specific levels of cellular
and antibody responses, only one DNA vaccine has been shown to elicit protective the
effect of protein S against SARS-CoV infection is likely due to the irreplaceable role of
protein S in receptor binding. Yang et al. Showed that immunization with DNA
encoding full-length protein S, protein S lacking a portion of the cytoplasmic domain,
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protein S lacking cytoplasmic and transmembrane domains, can induce neutralizing
antibodies and T-cell immune responses and has a protective effect in mice. This
promising result led to the next phase of Phase | clinical trials, based on the entire
SARS-CoV protein S-DNA vaccine, which demonstrated that the vaccine is well
tolerated by patients and can induce neutralizing antibodies. and T cell response in healthy
adults. In addition, two studies used a basic booster strategy to improve the efficacy of the
SARS-CoV-DNA-S protein vaccine. reported that a combination of DNA and completely
inactivated SARS-CoV vaccines can increase antibody response and induce a more
desirable Thl immune response. Woo et al. showed that the use of a DNA-based vaccine
in combination with an E. coli-expressed recombinant protein S enhancer can also induce
higher neutralization titers than a DNA or protein subunit vaccine.

As with SARS-CoV, several studies of MERS-CoV DNA vaccines have shown
optimistic results. Muthumaniet al. reports that a complete MERS-CoV protein S DNA
vaccine can induce strong cellular immunity and antigen-specific neutralizing antibodies
in mice, monkeys and camels, as well as monkeys vaccinated with this vaccine. DNA
was protected from MERS-CoV without clinical or radiographic evidence of
pneumonia. Based on these encouraging data, Phase I clinical trials of this MERS-CoV
DNA vaccine (GLS-5300 or INO-4700) have been completed. The results showed that
GLS-5300 was well tolerated without serious vaccine-related side effects, and
immunization with GLS-5300 elicited a strong immune response in 85% of participants
after two vaccinations. These data support the development of the GLS-5300 vaccine.
Notably, the SARS-CoV-2 INO-4800 DNA candidate is based on the same construct as
GLS-5300 and is currently in phase I/Il clinical trials (NCT04447781 and
NCT04336410). In addition, another study of the MERS-CoV total S-DNA vaccine plus
the S1 booster showed a potent serum neutralizing effect against various strains of
MERS-CoV in mice and rhesus monkeys [48]. Immunizing rhesus monkeys with this
DNA / protein-based booster vaccine provides protection against MERS-CoV
radiological pneumonia and confirms this strategy as a promising approach to
developing a MERS-CoV vaccine. In addition to the full S, the S1 subunit is also a good
target for the MERS-CoV DNA vaccine. A study by Al-Amri et al. compared the
iImmunogenicity of the complete MERS-CoV vaccine based on S (pS) and S1 (pS1)
using the same expression vector. They found that pS1 immunization elicited a balanced
Thl / Th2 response and generally higher levels of all 1gG isotypes than pS vaccination,
which can be explained by the fact that the S1 subunit is more effective without the
transmembrane domain. it is secreted into the extracellular space and thus leads to
increased uptake by antigen-presenting cells. This study demonstrated that S1 may be a
better target than full-length S for the MERS-CoV DNA vaccine.

Several adenoviral vaccines against MERS-CoV have been developed. Human
adenoviruses type 5 (Ad5) and type 41 (Ad41), which express the MERS-CoV protein S
or S1, have been shown to induce neutralizing antibodies in mice. However, the
protective effect of MERS vaccines based on Ad5 and Ad41 has not been evaluated. It
should be noted that the Ad5-MERS-S vaccine was used in combination with Protein-S
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nanoparticles. Heterologous immunization by vaccination and enhancement of Ad5 /
MERS with advanced protein nanoparticles has shown not only a protective effect in
hDPP4-transduced mice against MERS-CoV infection, but also more balanced Thl /
Th2 responses than the main homologous boosters with Ad5 or only with nanoparticles.
Vaccine. The Ad5 vector has already been used in the development of a vaccine against
SARS-CoV-2, and promising results have been obtained in phase | and Il clinical trials.

Several other vaccine platforms have been used to develop a vaccine against
MERS-CoV. MERS-CoV protein vaccines based on measles and rabies virus have been
shown to induce neutralizing antibodies and provide protective effects against MERS-
CoV in hDDP4-transduced mice. Newcastle disease virus and vesicular stomatitis virus
have also been used as vaccines expressing the MERS S protein. However, for these two
vaccines, only in vitro neutralization data have been found, and no in vivo protection
data have been found.

The SARS-CoV and MERS-CoV vaccines, based on many viral vectors,
including adenovirus, modified Ankara vaccine virus, venezuelan equine encephalitis
virus, parainfluenza virus, vesicular stomatitis virus, measles virus and rabies virus, have
proven effective. The virus has shown protective properties. Wire. Resistant to viral
problems. Some of these viral vectors have already become promising candidates for the
development of a vaccine against SARS-CoV-2.

Completely inactivated vaccines consist of chemically or radiation inactivated
virions. They contain the entire repertoire of the immunogenic components of the parent
virus and, compared to attenuated viruses, do not carry the risk of virus reactivation if
properly inactivated. Although immunogenic epitopes of inactivated viruses are safer
than live attenuated vaccines, they can be structurally distorted during inactivation,
which can adversely affect the protection they provide. In addition, completely
inactivated vaccines against SARS-CoV and MERS-CoV have been reported to cause
eosinophil-associated lung disease.

These disadvantages make inactivated whole vaccines a less attractive strategy for
the development of a coronavirus vaccine.

Live attenuated vaccines are live viruses attenuated by a deletion or mutation in a
pathogenic component of the viral genome. Because inactivated whole vaccines contain
almost all of the immunogenic components of the original virus. In addition, they
maintain the natural conformation of viral antigens and present antigens to the immune
system, as in the case of natural infections. Thus, live attenuated vaccines are the most
Immunogenic vaccines and have a long history of fighting various infectious diseases.
However, live attenuated vaccines also pose a greater risk than other vaccine types,
including the potential for virulence to return and the risk of persistent infection in
Immunocompromised patients. Therefore, the biological safety of live attenuated
vaccines must be carefully studied before clinical use.

Compared to SARS and MERS, which usually disappeared spontaneously after an
outbreak in the region, the magnitude of the worldwide COVID-19 pandemic has made
vaccine development an unprecedented emergency. This pressing need has led to many

71



different approaches to vaccine development. First, unconventional vaccine platforms
such as nucleic acid vaccines and viral vector vaccines are becoming major players in
the development of a COVID-19 vaccine as they can only be developed using sequence
information. Thus, these new platforms can be easily adapted to new pathogens and their
safety profiles have been well studied during the recent outbreaks of influenza, Ebola
and Zika. Second, the COVID-19 vaccine clinical development process has been
accelerated through parallel research, rather than a linear sequence of steps. For
example, several COVID-19 vaccine candidates were directly involved in clinical trials
before preclinical data were available in animal models, and many vaccine studies have
used an integrated phase I / Il or phase Il / 1l approach to buy time. To meet the huge
global demand for COVID-19 vaccines, vaccine manufacturers, especially large
companies, are increasing their production capacity to about 1 billion doses per year.
The governments of the United States and many other countries also play an important
role in financing the development of the production of potentially effective vaccines.

Currently, 4 DNA vaccines against SARS-CoV-2 are undergoing clinical trials.
Among these developers, Inovio is the leading publisher of DNA vaccine results against
MERS-CoV and SARS-CoV-2. Inovio DNA vaccine against SARS-CoV-2 INO-4800
encodes total protein S and is administered intradermally using the CELLECTRA
portable skin cell electroporation device. Based on experience from Phase | / 11a studies,
their MERS vaccines (INO-4700) use the same platform as the INO-4800 SARS-CoV-2
vaccine. They showed that the vaccine induces neutralizing antibodies and Thl immune
responses in animal models, including mice, guinea pigs and rhesus monkeys. The
vaccine is currently undergoing two Phase 1/ 11 trials. An interim analysis of two phase |
studies showed that it elicited a humoral and T-cell immune response in 94% of
participants after two doses, while it caused only grade 1 or less side effects.

In addition to these traditional platforms, researchers have also developed
vaccines against COVID-19 using unconventional approaches. Aivita Biomedical, Inc.
developed AV-COVID-19, an autologous dendritic cell vaccine containing SARS-CoV-
2 antigens. AV-COVID-19 is collected from the patient's peripheral blood monocytes,
then differentiates into dendritic cells in vitro and incubated with SARS-CoV-2 antigens
before re-injection into the patient's blood. The company has now begun phase I / Il
clinical trials to assess the safety and efficacy profile in adults. In addition, Symvivo
Corporation has developed bacTRL-Spike, a live Bifidobacterium vaccine designed to
deliver synthetic plasmid DNA encoding the SARS-CoV-2 spike protein. They also
recorded Phase | clinical trials to test the safety of this vaccine. In addition, a team from
Nanjing University discovered that microRNA MIR2911 from plants can target SARS-
CoV-2, binding to its mMRNA and blocking protein translation. Their data showed that
MIR2911 suppresses SARS-CoV-2 replication and accelerates negative conversion in
infected patients.

Given the rapid transmission and asymptomatic spread of COVID-19, it is clear
that an effective global vaccine is needed to get people back to normal. However,
although an effective SARS-CoV-2 vaccine is available, the duration of the vaccine-
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induced immunity is still largely unknown. Previous SARS studies have shown that
neutralizing antibodies specific to 1IgG and SARS only worked for about 2 years in
patients who recovered from SARS-CoV infection. Consequently, long-term immunity
to COVID-19 vaccines is unlikely and regular vaccination recommendations may be
required in the future. In addition, it is not yet clear what the minimum titer of
neutralizing antibodies may have a protective effect against SARS-CoV-2 infection. It is
believed that the more neutralizing antibodies a vaccine produces, the better the
protective effect will be. This is consistent with the observation that in most cases of
COVID-19 reinfection during initial infection, there will be few or no symptoms, which
may not be enough to induce strong neutralizing antibodies. Therefore, it is important
that more research characterizes the relationship between neutralizing antibodies and
protective effects to guide the development of the COVID-19 vaccine. Finally, several
mutations have been found in the SARS-CoV-2 genome, the most common of which is
the D614G mutation. D614G is a missense point mutation in protein S that increases the
infectivity of SARS-CoV-2 by decreasing S1 secretion and increasing the incorporation
of protein S into the virion. Fortunately, the D614G mutation does not interfere with the
binding of neutralizing antibodies to SARS-CoV-2 and therefore does not confer
resistance to the vaccine. However, it is possible that in the future mutations will appear
that suppress immunity and impede the development of a vaccine against COVID-19.

ESSENTIAL OILS IN COMBINATION AND THEIR
ANTIMICROBIAL PROPERTIES
Seniuk 1.V., Benzid Yassine, EI-Assri Abdeladim
National University of Pharmacy, Kharkiv, Ukraine
citochrom@qgmail.com

Essential oils, also known as volatile oils, are complex mixtures of volatile
constituents biosynthesized by plants, which mainly include two biosynthetically related
groups. These main groups include terpenes and terpenoids and aromatic and aliphatic
constituents, all characterized by low molecular weight.

Most of the antimicrobial activity in EOs is found in the oxygenated terpenoids,
while some hydrocarbons also exhibit antimicrobial effects. Interactions between these
components may lead to antagonistic, additive or synergistic effects. Some studies have
demonstrated that whole EOs usually have higher antibacterial activity than the mixtures of
their major components, suggesting that the minor components are critical to the synergistic
activity, though antagonistic and additive effects have also been observed.

Usually combinations, either single EOs or artificial mixtures of purified main
components, affect multiple biochemical processes in the bacteria, producing a plethora of
interactive antibacterial effects. In recent years, there has been an increased interest in the
use of natural antimicrobial agents thus the use of these combinations are strategies to
control food-borne bacteria and other pathogenic microorganisms. In view of these
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findings, the aim of this contribution is to review and highlight the antimicrobial efficacy of
these combinations, and to provide the methods to determine the type of interactions and
the mechanisms involved in the antimicrobial activities of these combinations.

The combination of pair of components showing synergistic effects will then reduce
the concentration needed to yield the same microbial effect when compared with the sum of
the purified components. Thus, the synergistic effects of cinnamaldehyde and thymol against
E. coli had an effective reduction of concentration of 25%, similar reduction at the same ratio
was observed for T. typhinurium. The combination of cinnamaldehyde and reduced levels of
eugenol generated a 50% reduction of the concentration. In the case of cinnamaldehyde and
thymol the working ratio was of 1:1, while in the case of cinnamaldehyde and eugenol, lower
levels of eugenol (1:4-1:8) were needed to reduce the concentration. Thymol and carvacrol at
ratio of 1 to 1 also showed similar results (reduction of 25%), the use of thymol and eugenol
at 1 to 4 further reduced the concentration to 50%. In the pair carvacrol/eugenol, the same
ratios of 1 to 4 showed a reduction of 25%.

Zhou et al. proposed two hypotheses to explain synergistic effects of
cinnamaldehyde/thymol or cinnamaldehyde/carvacrol against S. typhimurium: thymol or
carvacrol could increase the permeability of the cytoplasmic membrane, and probably
enable cinnamaldehyde to be more easily transported into the cell; thymol or carvacrol
could increase the number, size or duration of existence of the pores created by the
binding of cinnamaldehyde to proteins in the cell membrane, so that a synergistic effect
is achieved when these two components are used in combination.

These authors proposed three hypothesis that could explain the synergistic effect
between thymol/carvacrol against S. typhimurium: the antibacterial mechanism of
thymol and carvacrol might be different; they act on the different targets of S.
typhimurium; the synergistic effect could be due to the similarity of their mechanism;
and the synergistic effect occurs only when they inhibit together S. typhimurium. More
recently, Fei et al. showed that the synergistic combinations of EOs of oregano/basil
against E. coli, basil/bergamot against S. aureus, oregano/bergamot against B. subtilis
and oregano/perilla against S. cerevisiae significantly disrupted the integrity of cell
membranes when compared with control untreated membranes.

The practical implications of these observations are important at the time of using
EOs components in food systems since the use of the lower concentration needed to
yield a similar antibacterial activity will mean reduced flavour notes in foods products.
For certain foods, some EO components in high concentrations can impart undesirable
notes to foods (e.g., eugenol).

Mechanisms of interaction that produced antagonistic effects were less studied.
Some of the studies included combinations of bactericidal and bacteriostatic agents, use
of compounds that act on the same target of the microorganism and chemical (direct or
indirect) interactions among compounds such as the reduction of the active aqueous
terpene solubility by non-aqueous monoterpene hydrocarbons

There are limited number of studies on the effects of the test medium physical and
chemical parameters on the interaction between essential oil components and their
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antimicrobial activities. Physical (temperature) and chemical (sodium chloride) parameters
were also found to modulate the antimicrobial responses of the mixtures. Sodium chloride
was found to have antagonistic effects when combined with carvacrol and p-cymene
against B. cereus. It was also observed that carvacrol and p-cymene worked synergistically,
but this effect was reduced when sodium chloride was added (1.25 g/l). It has been reported
that the combination of cinnamon and clove EOs showed better antimicrobial activity in
vapor phase than in liquid phase. In the study of the combined effects of thymol, carvacrol
and temperature on the quality of non conventional poultry patties by using a simplex
centroid mixture design, the best effects were obtained when the patties were mixed with
both compounds and stored at low temperature 0 to 3°C.

Due to the limited number of studies and in order to optimize the synergy potential of
mixtures, research should focus on: the effects of intrinsic and extrinsic parameters of test
medium (pH, fat, protein, water content, incubation time/temperature, packaging procedure,
and physical structure) on the combinations of essential oils or their components and their
antimicrobial properties; the mechanism of action of the synergisms, additions or
antagonisms to optimize the activity in food preservation, medicine and cosmetic; possible
toxicity of combined essential oils or components; development of standardized methods for
the evaluation of the interaction between essential oils or their components.

Essential oils are natural plant products containing complex mixture of
components and thus having multiple antimicrobial properties. Most of the antimicrobial
activity in EOs appears to derive from oxygenated terpenoids, particularly phenolic
terpenes, phenylpropanoids and alcohols. Other constituents (e.g., hydrocarbons) that
typically showed low activities can be used in combinations to increase their
bioactivities. Interactions between these components may lead to antagonistic, additive
or synergistic effects. Checkerboard, graphical and Time-kill methods are the most
widely used procedures to assess of the interaction of essential oil components.
Investigations should be carried out on their mode of action and their probable
toxicological effects in order to optimize their use.
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TWO-WAY COMMUNICATION: COVID-19 CAN LEAD TO DIABETES
Seniuk 1.V., El Mehdi Tolbi
National University of Pharmacy, Kharkiv, Ukraine
citochrom@gmail.com

Doctors have warned that coronavirus can cause diabetes. A coronavirus can
cause diabetes - this has been found out by scientists in the international CoviDiab
Registry study. Doctors suspect it could be a completely new, previously unexplored
type of this disease. They also warned that COVID-19 has the potential to cause serious
complications to newly-onset diabetes.

A coronavirus can lead to the development of diabetes mellitus, experts from an
international team of scientists from the UK, Australia, France and several other countries
have announced in the CoviDiab Registry research project. The study was published in the
New England Journal of Medi. It has previously been reported that the coronavirus may be
more dangerous for people with diabetes - the WHO has said that diabetics are at risk of a
severe course of coronavirus infection. Between 20% and 30% of patients who died from
COVID-19 had this pathology. However, they have now found that the link between the
diseases is "two-way". The findings on the relationship between diabetes and coronavirus
do not yet allow us to give a complete answer about the effect of this infection on
carbohydrate metabolism. The mechanisms of diabetes in humans infected with the new
coronavirus are not yet known, nor is it completely clear what happens to the endocrine
system after infection with COVID-19. The main cause of diabetes in coronavirus infection
may be that COVID-19 is a systemic disease. Coronavirus does not run like a normal flu
virus, it acts on many organs at once. It has been compared to systemic vasculitis
(inflammation of the vascular wall, causing damage to other organs and tissues as well,
which contributes to the disruption of carbohydrate metabolism, which in turn causes
diabetes. According to CoviDiab Registry researchers, this is because SARS-CoV-2 in the
body acts on angiotensin-converting enzyme 2, a receptor found in major metabolic organs
and tissues including pancreatic cells, fatty tissue, small intestine and kidneys.

Scientists speculate that, once infiltrated, the coronavirus triggers multiple
dysfunctions in the carbohydrate metabolism machinery.

However, any bacterial or viral infection can be a trigger for type 1 diabetes. It is an
autoimmune disease, and this kind of pathology is usually triggered by external factors. It
may be due to illness or severe stress. COVID-19 therapy can also lead to the development of
diabetes. For example, in the treatment of coronavirus pneumonia, glucocorticoids may be
used in therapy, which can themselves cause a disruption of carbohydrate metabolism. These
include diabetic ketoacidosis and hyperosmolarity, an extreme metabolic disorder that
requires extremely high doses of insulin. Such effects are possible because of the reduction in
blood glucose that occurs during the illness. Any viral or bacterial infection, exacerbation of
chronic diseases, as well as trauma and even surgery worsen glycaemic values in diabetics,
which in turn can cause diabetes to decompensate - it will no longer respond to treatment, and
this often leads to complications.
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If you are infected with COVID-19, you can protect yourself from developing
diabetes by checking your blood glucose regularly. To prevent diabetes, it is important
to follow a diet that limits carbohydrates.

PREPARATION OF POLYACRYLONITRILE-BASED FIBRES WITH
CHELATED AG IONS FOR ANTIBACTERIAL APPLICATIONS
Seniuk 1.V., Filimonova N.I.
National University of Pharmacy, Kharkiv, Ukraine
citochrom@gmail.com

In our daily lives, we are inevitably exposed to harmful microbes that can grow
and propagate rapidly under suitable environmental conditions; these pathogens can
even transmit diseases through interpersonal contact and endanger our health. Textile
fibres are excellent habitats for these microorganisms and can propel the spread of
disease because of their hollow structures. Endowing fibres with antimicrobial abilities
can not only Kill bacteria but also protect the textile against the degradation caused by
moulds. There are many ways to impart antibacterial properties to fibres; among which,
chemical modification has become the main focus in chemical and biomedical research.
Due to the strong binding between antibacterial agents and fibres, the as-prepared
antibacterial fibres maintain superb and long-lasting antibacterial effects. Various
antibacterial components are used for preparing antibacterial materials, such as
quaternary ammonium groups, quaternary phosphonium groups, silver nanoparticles,
silver ions, extracts from Chloranthus henryi and capsaicin. Further, silver is the oldest
antibacterial agent known to humans, having been used for more than two thousand
years. To date, silver has been used in various forms such as silver ions, silver
nanoparticles and silver complexes, or implemented in composite materials. Moreover,
it has been employed in many applications, including dental and medical implants, the
healing of burn wounds, cosmetics, food packaging, water and air purification, and
domestic appliances. The widespread use of silver is attributable to its broad spectrum of
antibacterial activity, and more importantly, its low toxicity towards mammalian cells.
In addition, silver has the advantages of thermal stability, low volatility, and
biocompatibility, among others. Furthermore, unlike antibiotics, silver does not incur
obvious bacterial resistance and has good antimicrobial activities against common drug-
resistant bacteria and fungi. Currently, there is an urgent need to develop a novel
antibacterial material with excellent activity that is powerful enough to outpace bacterial
evolution.

In this study, the antibacterial activities of the different fibres were tested by the
improved shake flask method. PANF and SH-PANF demonstrate no antibacterial
performance against the tested pathogens, as set by the National Standard of China (GB/T
20944.3-2008), which states that fibres have antimicrobial activity when the antimicrobial
ratio is greater than or equal to 70% against E. coli and S. aureus and greater than or equal
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to 60% against C. albicans. Hence, we focused only on Ag-SH-PANF, and we compared
its antibacterial activities for different Ag contents and exposure times. For E. coli, none
of the Ag-SH-PANF samples showed antibacterial activity after 30 min contact. Within 1
h, only Ag-SH-PANF 10 (containing 17.46% Ag) proved effective, with an antibacterial
ratio of 85.99%. Upon extending the contact time to 2 h, neither Ag-SH-PANF 1
(containing 2.40% Ag) nor Ag-SH-PANF 2 (4.68% Ag) showed any bactericidal
properties, but the antibacterial ratios of the Ag-SH-PANF 3-10 fibres were above
93.69%. Ag-SH-PANF 2 achieved optimal antibacterial activity only after 4 h, when its
antibacterial ratio reached 85.78%. Ag-SH-PANF 1 proved effective only after 8 h, with a
corresponding antibacterial ratio of 97.23%. When the contact time with E. coli was
extended to 24 h, all fibres showed excellent antibacterial activities and antibacterial ratios
up to 99.9%. The trends in antibacterial activity against S. aureus and C. albicans
followed that against E. coli. With a short duration (30 min), none of the fibres showed
activity. Within 1 h, the antibacterial ratios of Ag-SH-PANF 10 against S. aureus and C.
albicans were 89.39% and 80.54%, respectively. Ag-SH-PANF 1 and 2 were not effective
against these two pathogens after 2 h, whereas Ag-SH-PANF 3 (8.60% Ag) was inactive
against C. albicans (fungi are usually more resistant than bacteria). In addition, after 2 h,
Ag-SH-PANF 4 (10.93% Ag) produced an antibacterial ratio of only 66.76% against C.
albicans. After 4 h, Ag-SH-PANF 2 was active towards S. aureus but inactive towards C.
albicans; however, Ag-SH-PANF 1 was not active against either of these two pathogens.
Eventually, after 6 h, all the fibres showed antibacterial activities against S. aureus and C.
albicans; the longer the time, the higher the antibacterial activity. In summary, the
antibacterial activities of these fibres were directly proportional to their silver contents and
the exposure time to the pathogens. For comparison, the antibacterial properties of AQNO3
were also investigated. Further, the used silver mass of AgNOs was the same as the
content of silver in 0.1 g Ag-SH-PANF 10. The results indicated that AgNOs3 also did not
exhibit antibacterial performance against the tested pathogens after 30 min, but its
antibacterial ratios were much higher than Ag-SH-PANF 10. Within 1 h, the antibacterial
ratios of AgNO3 against E. coli, S. aureus and C. albicans were 85.65%, 91.18% and
83.58%, respectively, and the difference between Ag-SH-PANF 10 and AgNO; almost
disappeared. After 2 h, the antibacterial ratio of AgNO3 reached up to 100% against all the
tested pathogens. Therefore, the antibacterial trends of Ag-SH-PANF were consistent with
AgNOs. Moreover, the antibacterial activities of the fibres were the same as AgNOs;
against the tested pathogens and followed the order: S. aureus > E. coli > C. albicans.

In this study, we successfully prepared a series of new antibacterial fibres, Ag-
SH-PANF, with different Ag contents by a grafting and chelation sequence. The
presence of Ag ions on the surface of Ag-SH-PANF was confirmed by XPS and FT-IR
spectroscopy, which showed that chelation takes place between Ag ions and amino,
sulfhydryl and disulphide groups. Moreover, XRD analysis confirmed that no silver
crystals were produced on Ag-SH-PANF. Antibacterial testing showed that Ag-SH-
PANF are excellent antibacterial agents against S. aureus, but less effective against E.
coli, which is ascribed to structural differences between the two bacteria. Furthermore,
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we observed that the antibacterial activity of the fibres increased with the contact time
between bacteria and fibres, as well as with the initial Ag content of the fibres. In
addition, the results of washing durability experiments indicated the good washing
durability of Ag-SH-PANF, whose antibacterial efficiency against E. coli remained
above 98% after washing the fibres 100 times, even though the Ag content of the fibre
was only 2.40%. Finally, silver release experiments elucidated the antibacterial
mechanism of Ag-SH-PANF was the same as silver ions, in which silver ions are the
main antibacterial factors, acting as catalysts and therefore are not consumed in the
antibacterial process. Nonetheless, a relatively high concentration of silver ions can
accelerate bacterial cell death within a certain concentration range.

ANTIMICROBIAL ACTIVITIES OF SILVER NANOPARTICLES OF
EXTRA VIRGIN OLIVE OIL AND SUNFLOWER OIL AGAINST HUMAN
PATHOGENIC MICROBES
Seniuk 1.V., Tkachenko O.V., Anas Ladid
National University of Pharmacy, Kharkiv, Ukraine
citochrom@gmail.com

Recently, both gold and silver nanoparticles have generated particular interest as a
developmental research tool covering many subjects of sciences. In general, silver
nanoparticles (AgNPs), have a number of significant applications in many exclusive areas.
It is commonly used as an antifungal and antibacterial agents due to its have good optical
characteristics ideal for biochemical imaging and sensing. The presently work investigate
the synthesis of silver nanoparticles from extra virgin olive oil (O. europaea) and
sunflower oil (H. annuus) and ascertain their comparative characterization. The crude oil
of extra virgin olive oil (O. europaea) and sunflower oil (H. annuus) and their synthesized
nanoparticles were examined against human pathogenic microbes Viz, Proteus mirabilis,
Shigella flexneri, Pseudomonas aeruginosa, Candida albicans, Micrococcus luteus,
Staphylococcus aureus and Klebsiella pneumoniae.

Crude oil of extra virgin olive (EVOO), synthesized nanoparticle of extra virgin
olive oil (EVOO-NPs), crude sunflower oil (SFO) and synthesized nanoparticle of
sunflower oil (SFO-NPs) were tested for their antimicrobial activity by a test of well
diffusion against human pathogenic microbes. Every strain was uniformly swabbed onto
the individual plates using sterile cotton swab and in each plate wells of 6 mm size were
made on Muller — Hinton agar plates using gel puncture. Using micropipette, 100ul from
each sample either from crude oil or nanoparticles solution were poured into 3 wells on
each plate. Dimethyl sulphide (DMS) 10% was applied as a negative control and 30 mcg
Cefoxitin as a positive control. All plates were incubated at 35°C for 48 h, then resulted
inhibition zones were observed and measured in millimetres.

Antimicrobial inhibition activities of extra virgin olive oil (EVOO), extra virgin
olive oil nanoparticles (EVOONPs), sunflower oil (SFO) and sunflower oil nanoparticles
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(SFO-NPs) against pathogenic microbes. It was found that crude oil of extra virgin olive
oil, sunflower oil and their synthesized nanoparticles exhibited antimicrobial activities
with various potency against all tested microbes. For all antimicrobial inhibition activities,
it was evident that the synthesized nanoparticle showed a potent activity against all tested
micro-organisms than the crude oil itself recording increments by (81.14% to 174.65%)
than (EVOO) and by (111.65% to 192.31%) than (SFO). In addition, each of (EVOO-
NPs) and (EVOO) had a potent antimicrobial activities than (SFO-NPs) and (SFO) by
(6.87% to 27.69%) and by (2.63% to 10.75%) respectively. The negative control did not
show any antimicrobial activities, while the positive control showed halo indicative zone
in the range between (21.93+£0.26 mm to 36.83£2.08 mm). However, both NPs from
natural oils either from (EVOO) or (SFO) showed more potent activities than Cefoxitin by
(5.89% to 38.35%) and by (3.18% to 33.68%) respectively. EVOONPs showed the
maximum antibacterial activities against K. pneumoniae with inhibition Kkilling activities
of (39.00£3.51 mm) followed by P. aeruginosa with inhibition zone of (30.90£2.15 mm).
S. aureus, M. luteus, C. albican, S. flexneri and P. mirabilis affected by the EVOO (NPs)
in the range between (26.90+3.50 mm to 29.63+£2.15 mm). The antimicrobial trends
obtained from (SFO-NPs) had the maximum activities against K. pneumoniae with
inhibition zone of (38.90+2.51 mm) followed by P. aeruginosa, S. aureus, M. luteus, C.
albican and P. mirabilis having inhibition zone between (28.69+2.99 mm to 26.10+2.50
mm). S. flexneri had the lowest susceptibility from SFO (NPs) having inhibition zone of
(26.10£2.50 mm).

Scanning electron microscopy (SEM) analysis is performed for studying the surface
morphology and shapes of silver nanoparticles. It is observed that the silver nanoparticles
are more or less semi clearly cubic in shape for EVOO (NPs) and in agglomeration shape
than SFO (NPs). This indicates the formation of Ag NPs by EVOO (NPs) differs from SFO
(NPs) which supported by the intensity in XRD pattern and the area under peak in surface
plasmon resonance region. The average particle size was 42.3 nm and 46.8 nm for EVOO
(NPs) and SFO (NPs), respectively.

The detailed study on silver nanomaterial biosynthesis by Extra Virgin Olive oil
(EVOO) and Sunflower Qil (SFO) were reported in this research. The aqueous silver ions
were reduced to silver nanoparticles when added to Extra Virgin Olive oil (EVOO) and
Sunflower QOil (SFO). It was observed that the colour of the solution turned from yellowish
to brown and then to dark brown after 1 minute for Extra Virgin Olive oil (EVOO) and the
time increased little to be brown then to dark brown for Sunflower Oil (SFO) which
indicated the formation of silver nanoparticles. The formation and stability of the reduced
silver nanoparticles for Extra Virgin Olive oil (EVOO) and Sunflower Oil (SFO) in the
colloidal solution was monitored by UV-vis spectrophotometer analysis. The UV-vis
spectra showed maximum absorbance at 418 nm for Extra Virgin Olive oil NPs whereas for
Sunflower Oil NPs were noticed at 434 nm corresponding to the surface plasmon resonance
of silver nanoparticles.

Recent studies had reported that light conditions, genotypes, and fertilization
levels significantly affect chemicals in plants. In addition various oils under the same
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conditions showed various SPR peak and shapes of the particles as in Sacha inch
(Plukenetia volubilis L.) oil that revealed two main SPR peaks (at 380 and 480 nm) often
observed for cubical/square shape AgNPs. However, coconut oil revealed single SPR
peak at 410 nm and spherical shape using TEM images.

The results showed that silver nanoparticle gained from (EVOO) and Sunflower Oil
(SFO) had more inhibitory efficacy than crude oils against P. mirabilis, S. flexneri, P.
aeruginosa, C. albicans, M. luteus, S. aureus and K. pneumoniae with various diameter of
inhibition zone. This is probably due that synthesized nanoparticles had the ability to damage
the cell wall or/and damage the DNA chemical structure by interacting with phosphorus and
sulfuric residues leading microbial cell death. Differences in the nature of the size particles
between the Extra Virgin Olive oil (EVOO) and the Sunflower Oil (SFO) may be lead to the
differences between their antimicrobial activities in agreement with previous research. It was
found that the factor affecting bactericidal properties of silver nanoparticles is their shape,
size, surface area, whereas the small size of silver nanoparticles has high surface reactivity. In
addition, reported that the bactericidal abilities of silver nanoparticles are correlated with the
electrostatic reaction between the negative charge of the bacterial cell wall and the positive
charge of metal ions. In future it is worth to do more details study about Extra Virgin Olive
oil (EVOO) to characterize and identify specific chemical and generate NPs against specific
human pathogenic microbes.
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Introduction. It is known that the etiology and pathogenesis of duodenal ulcer
(DU) is closely related to Helicobacter pylori (HP) infection. At the same time, the
researchers revealed damage to the mucous membrane of the duodenum and its
colonization with cytotoxic strains of HP. With a sharp decrease in the immunoreactivity
of DU patients, the manifestation of the cytotoxic properties of HP occurs, i.e. HP
infection is involved in immune processes in patients with the above pathology.

The purpose of the study: to study the immune system (SI) in patients with
chronic DU (CUD) and the effects of immunostimulating therapy (IST) and anti-
Helicobacter therapy (AHT).

Materials and methods. Sl indicators were studied in 52 patients with a
diagnosis of CUD aged 33 to 54 years. 34 patients were male (65.4%), 18 (34.6%) were
female. The duration of peptic ulcer was 5.6 + 2.7 years. The average size was 1.4 £ 0.5
cm. Patients, depending on the treatment performed, were randomized into 2
representative groups. There were 28 patients in the 1st group and they received AHT
from omeprazole (40 mg/day), de-nol (480 mg/day), tinidazole (1500 mg/day) for tech.
12-14 days; The 2nd group (24 patients) received a therapy regimen similar to the 1st
group, but it also included the immunodrug Thymoptinum (Uzbekistan) (1 ml of 0.01%
solution subcutaneously every other day; for a course of 10-12 infusions) as an
additional means of treatment and immunocorrection.

When determining the main parameters of the cellular component of Sl,
monoclonal antibodies to the surface cluster of CD receptors (Sorbent-Servis LLC,
Russia) were used: T-lymphocytes with the CD3 phenotype; T-helpers with the CD4
phenotype; T-suppressors with the CD8 marker; B-lymphocytes with the marker CD19,
also the immunoregulation index (IRI) is the ratio of CD4/CD8. The levels of serum
immunoglobulins (Selg) - Ig - classes A, M and G were assessed by the method of
double radial immunodiffusion according to Mancini (1968). Immune parameters were
determined before and after 1 month of treatment. The control group for comparison of
Immunological parameters consisted of 27 healthy individuals (21-52 years old).

Results. The conducted studies indicated that the exacerbation of CUD led to
iImmunosuppression of the total pool of CD3-lymphocytes up to 38.6 + 1.8% at a rate of
52.4 + 1.9%. We demonstrated lower values of T-cells with the CD3 phenotype in the
1st group, in contrast to the 2nd group of patients. In two representative groups,
disturbances in the functioning of T-lymphocyte subpopulations were observed in the
form of imbalance and inversion of IRI. At the same time, a decrease in the level of T-
helpers with the CD4 phenotype and an increase in the number of Ts(CD8) was noted;
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also verified a statistically significant decrease in IIR to 1.3 (p<0.01) due to a
decrease in the relative proportion of Th(CD4). With regard to the production of
B(CD19)-lymphocytes, one can also state their noticeable decrease to 12.3 £ 1.5% (the
norm is 14.8 £ 1.1%), which, of course, indicates a noticeable decrease in most cellular
parameters of immunoreactivity in patients with CUD. In the acute phase of CUD in
patients of two groups, a decrease in two parameters of humoral immunity, namely IgA
and IgM, was noted. At the same time, there was a tendency to increase the production
of antibodies of class G - 1gG - 15.27 £ 1.6 ¢/l at different levels of significance -
p<0.01 in the 1st; p<0.001 in the 2nd group, which directly indicates a disorder of the
Immune system in the humoral link of immunity. We found that healing and / or scarring
of the ulcer in a short time with successful AHT and effective HP eradication was
achieved in the 2nd group, where the eradication efficiency (EE) was 76% in 16.7 £ 0.9
days, and in the 1st EE group was low - 58% and it was achieved in 27.3 £ 1.8 days. At
the same time, we note a decrease in the number of lymphocytes in the same group 1,
where the level of T-lymphocytes with the CD3 marker was reduced to 41.5 + 1.6%,
helper fraction T (CD4) (p<0.01) was also reduced against the background of high
values of suppressor cells - Ts(CDS8). A decrease in IRI to 1.5 at a rate of 2.1 indicates
an imbalance in the CD4/CDS8 ratio in patients with ineffective eradication. In patients of
the 2nd group who took IST, a significant increase in the total pool of lymphocytes T
(CD3) was observed: up to 64.3 = 2.4%, B (CD19) up to 18.5 £ 1.7% with a parallel
increase in Th(CD4 ) and IRI up to 2.4 (norm 2.1), which was, of course, higher than
similar values in the 1st group with a high level of significance (p<0.001). It is likely
that the marked positive shift in the functioning of the T-cell component of immunity
(increased levels of CD3, CD4 and a decrease in the proportion of CD8. Moreover, in
this group, there was an increase in B-lymphocytes (CD19) and IgA levels to 2.8 £ 0.64
g/l compared with pre-treatment data of 2.2 = 0.29 g/l (p<0.001).

Conclusions:

1. CUD in the stage of relapse is characterized by a significant depression of the
majority of Selg with high HP infection of the duodenal mucosa.

2. Criteria for ineffective or ineffective eradication are depressive processes in the
Immune system of patients with CUD.

3. Conversely, the remission of patients with CUD of the 2nd group was
accompanied by a significant increase in cellular humoral immunity, which, apparently,
contributed to the improvement of their treatment results.

83



USE OF THYIMOPTINUM IN PATIENTS CHRONIC PANCREATITIS
Suleymanov S.F., Suleymanov F.S.
Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara,
Uzbekistan
$s-1961@mail.ru

Introduction. Chronic pancreatitis (CP) is one of the most complex diseases of
the digestive system, which is explained by the variety of etiological factors, the
complexity of pathogenesis, the difficulties of diagnosis and the lack of effectiveness of
treatment.

At present, the role of inflammatory mediators in damage to the pancreas is being
widely studied, the role of immune and cytokine status disorders in diseases of internal
organs has been highlighted.

The aim of the work is to study the parameters of the immune system and conduct
Immunocorrective treatment with thymoptin in patients with chronic pancreatitis.

Material and methods. 36 patients (33-65 years old) diagnosed with CP were
examined. The patients were treated in the Therapy Department of the Bukhara Regional
Multidisciplinary Medical Center. The control group of donors consisted of 32
practically healthy individuals (25-55 years old).

The concentration of serum immunoglobulins (SI) of classes A, M and G was
determined by radial immunodiffusion according to G. Mancini. The parameters of
cellular immunity (T-lymphocytes and its subpopulations, B-lymphocytes) were
identified using monoclonal antibodies (OOO Sorbent-Service, Russia). Quantitative
assessment of the levels of TNFa, IL-6, IL-4 in blood serum was carried out using the
ProCon reagent kit (LLC "Protein contour”, St. Petersburg) by enzyme-linked
immunosorbent assay. Immunocorrective therapy was carried out in 15 patients.
Thymoptinum (Uzbekistan) 0.8—-1.0 mg per course of treatment (dose 100 pg/day for 8—
10 days) was used as an immunopreparation. Immunity parameters were studied twice:
before and after 1 month. after treatment.

Results. In patients with chronic pancreatitis, immunodeficiency was determined
on the part of the T-cell component of the immune response: 0.7-fold suppression of the
total pool of lymphocytes - T(CD3) - 35.3 + 2.6% compared with the control group of
healthy individuals - 52.4 £ 1.8% (p<0.001); 0.8-fold decrease in T(CD3)-cells (p<0.05)
in their absolute terms. We also revealed the suppression of subpopulations of T-
lymphocytes with a helper-suppressor function - Th(CD4) - 29.5 £ 1.1% (p<0.001) and
341.8 = 32.1 cells/1 ul of blood (p<0.001) (in the control 36.5 = 0.7% and 616.4 + 44.3
cells/1 ul of blood, respectively), the content of Ts(CD8) - 13.8 = 1.4% (p<0.05) and
127 .3 = 9.8 cells/1 ul of blood (p<0.01). On the part of the B(CD19)-cell link, on the
contrary, there was a tendency to increase as a relative parameter - 20.6 = 2.3%
(p<0.05), which was 1.4 times higher than the indicated values of the control group, so
and absolute - 1.7-fold increase - 385.8 £ 33.4 cells / 1 pl of blood (in control - 230.1 +
26.7 cells / 1 ul of blood).
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Significant activation of the B-cell component of the immune system against the
background of T-cell immunosuppression in CP was reflected in the Sl spectrum. For
example, an increase in IgA synthesis up to 3.97 + 0.41 g/l (p<0.05) can be
distinguished. A significantly high content of 1gG was demonstrated up to 22.42 = 0.75
g/l (p<0.001) (in the control 15.9 £ 0.94 g/l). The IgM concentration was within the
normal range of 1.7 £ 0.2 g/l (p>0.05). Under the influence of conservative treatment,
there was no recovery of T(CD3) cells and its subpopulation profile. At the same time, a
trend was revealed in the reduction of SI of two classes - IgA and 1gG.

An analysis of the spectrum of cytokines showed that in patients with CP during
the exacerbation, the values of pro-inflammatory cytokines significantly increased:
TNFa up to 202.6 + 22.3 pg/ml (normal - 24.5 + 5.1 pg/ml; p<0.001), and IL-6 was
increased 6 times (317.4 £ 53.5 pg/ml and 47.8 + 11.2 pg/ml, respectively, at p<0.001.
The level of anti-inflammatory cytokine IL-4 y increased 4.3 times compared with the
norm, which was statistically confirmed (157.5 = 36.7 pg/ml and 32.6 + 14.3 pg/ml,
respectively; p<0.001).

To eliminate the identified disorder, we used Thymoptinum, which was used in
combination with traditional therapy (antienzymatic agents, antispasmodics,
antibacterial drugs, etc.). Immunocorrective therapy led to an increase in both relative -
54.7 + 3.2%, and absolute values of T(CD3) -lymphocytes - 992.3 + 64.8 cells / 1 ul. In
parallel, an increase and stabilization of Th(CD4) and Ts(CD8) was observed. The
immunoregulatory index was 2.2. The IgA concentration decreased moderately during
treatment. In CP patients, we noted an increase in the production of IgM to 2.23 £ 0.2 ¢/l
and 1gG to 23.7 £ 1.62 g/l 1 month after treatment, however, it should be noted that
during the period of remission, the level of 1gG was high, which was probably due to the
severity, duration and chronicity of the pathological process, as well as a decrease in
reparative processes in the pancreas.

During traditional treatment in patients with CP, there was a moderate decrease in
the levels of TNFa, IL-6 (p>0.05; compared with the data before treatment) and a slight
increase in IL-4 to 172.3 + 41.1 pg/ml.

Under the influence of immunocorrective therapy carried out against the
background of traditional treatment, patients with CP showed a marked decrease in pro-
inflammatory cytokines: TNFa to 118.4 + 29.1 pg/ml, IL-6 to 133.6 = 51.8 pg/ml. In
addition, a decrease in the production of the anti-inflammatory cytokine IL-4 by 95.2 +
27.4 pg/ml was observed.

Conclusions: in patients with CP, significant changes in the functioning of most
parameters of the immune system were observed.

In patients with CP, there was a trend towards an increase in the levels of pro- and
anti-inflammatory cytokines, which to a certain extent characterizes the pathological
process occurring in the pancreas.

The combination of traditional treatment and Thymoptinum was effective in
patients with CP, as it contributed to the restoration and stabilization of most parameters
of the immune system.
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AHani3 ganux (HaxoBoi JiTepaTypH CBIIYUTH, 10 TyOEepPKYJIbO3 JIFOJAEH 1 BETUKOT
poraToi XyAoOW € OJHMM 3 HAWOUIBII MOLIMPEHINIMX 3aXBoploBaHb y cBiTi. Cepen
00’€KTUBHMX YWHHUKIB, SIKi OOYMOBWJIM TakWi CTaH, € TE, IO JO IIbOTO Yacy BYCHI
KOHILICHTPYBaJIU yBary TMEpeBaXHO Ha BUBYEHHI €TIONOTil Ta €Mi300TOJIOTTYHUX
O0COOJIMBOCTSAX XBOPOOM MEPEBAKHO B CTAJaX CLILCHKOTOCIOAAPCHKUX TBAPUH 1 MTHIIL.
Takuit METOIWYHUNA MIJXIJ 3aJMIIAB 11032 YBArow €KOJIOTTYHI 0COOIUBOCTI UPKYJISAIT
30y/HMKA, 1OTO T€HOTUIOBY 1 (DEHOTUIIOBY MIHJIMBICTb.

MeTor HaIMX JOCHTIKEHb, PE3YIbTaTH SIKUX MPEACTABICHO y IIUX Te3aX, OyJIo
BUBUYCHHS OCOOJIMBOCTEH B3a€MOBITHOCHH MAaKpPOOPTaHi3My CIPUHHATIMBUX TBAPUH JIO
30yaHUKa TYOEpKy/IhO3y Ta MAaTOr€HHUX MiKOOakTepii, BuaiieHuX Bix oHmatp. Jis ii
JOCSITHEHHS TPOBEJICHO BIAMOBIIHI €Mi300TOJIOTIYHI, €KOJIOT1YHI Ta €KCTIEPUMEHTAIbHI
JOCJJKEHHsI MIKOOAKTepii, BUAUICHUX 13 OpraHi3My OHAATP, BUIOBJICHUX Yy HEBEJTUKUX
BOJIOMMAax OBrOTPUBAJIO HEOJIAromoIydyHOro rOCHoIapcTBa MoA0 TyOoepkynbo3y BPX
(mocmig, n=5,) Ta BigbHOrO BiA iH(MeEKIIT (KOHTpONb, N=6). ¥ 1BOX 3 II’SITH OHIATP
JOCHiIHOT Tpynu Oyjio BUSIBICHO 30UIBIICHHS celie3iHKH Ta medinku y 1,3—1,5 pasy
MOPiBHSAHO 3 KOHTpoJsieM. Iliciis mociBy roMoreHaTiB opraHiB OHAATp Ha IIUTHHE sS€YHE
CEepeIOBUINE OTPUMAHO KYJIbTYypy MikoOakTepiit (i30T “Onmarpa”). 3a pe3yibraTamMu
KyJIbTypaJIbHUX, MOP(OJIOTIYHUX Ta MOJICKYJISIPHO-TEHETUYHUX JOCIIKEHb BOHU OYJIH
BIJIHECEH1 10 BHUAY NatoreHiB M. bovis.

Y nocimini 3 BUBYEHHS IATOI€HHOCTI MIKOOAKTepid, BHAUICHHUX 3 OpraHi3My
OHJIATp MICIIA TPHOXPA30BOTO MAaCaKyBaHHS Yepe3 OpraHi3M MypuakiB, IOBEJEHO, IO Y
BCIX MypuakiB jgocmimHoi rpymu (N=5), 3apakeHUX KyJIbTYpPOI MiKOOaKTepiH,
criocTepiraii yTBopeHHs1 BUpa3ok Ha 20-28 no0y, 3arubens TBapuH — Ha 50-125 no0y.
[TaTomoroanaToMi4Hi 3MiHHU, XapakTepHi ISl TyOepKYIb03y MPOSBHINCH y BCIX TBapHH,
ay TppoX OyJIO BHSIBJICHO MATOJOTIYHI 3MiHH, HE OMKCaHl y GaxoBiii iTepaTypi: Ha 62-
91 noOy ypakeHHs MIKIpW MUISTHOK IIHi, CIWHU, )KUBOTA 1 MEHII IHTCHCHBHI B 1HITUX
JUISHKAX Tina. 3aradpHUN CTaH TaKUX TBAPWHU JAMHAMIYHO moripuryBaBcs. Ha po3Tuni
BUSIBJIICHO TYOEpKyJH, 30UTbIICHHS MaxoBUX JiM(paTHIHUX BY3IiB y 1,5 pazy 1 o3Haku
KaTapaJibHOI MHEBMOHII.

VY kypel KiiHIYHI O3HaKH TyOepkymnbo3y Ha 8—10 mo0y BHSBWIM MOTIpIICHHS
areTUTy Ta Omigictb TpebeHiB Ta  OOpPIIOK, BIJIMOBY BIl KOpMY.
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Ha 21-22 no0y OionpoOu nociiiHa NTULS 3aruHylia. 3a IaTojJoro-aHaTOMIYHOTO
PO3THHY B MEUIHLI Ta CEJIE3IHL1 JOCIIIHUX Kypei BHUSIBJIEHO SICKPABO BUPAKEHI 3MIHH,
XapakTepHi sl TYOepKYIbO3Yy.

3 HaWBUIIOK JMHAMIYHICTIO PO3BUTOK IH(EKUIHHOIO MPOLECY MNPOXOAUB Y
kpouiB. Tak, yxe Ha cboMy 100y, MICIs 3apakeHHsI CYCIIEH31€10 KYJIbTYpU MIKOOAKTepiii
BonaTy “Onparpa”, TBapUHM BIAMOBWJIMCS Bl KOPMY 1 BUIVISIIANW NPUTHIYEHUMH,
mepetb BTpatuia Onuck. Ha 9-10 noOy micns 3apakeHHS BCl TBAPUHU 3arvHYJIU.
[laToIOrOaHaTOMIYHUM PO3TUHOM Y KOKHOI TBAPUHU BCTAaHOBJICHO 30UIbILIEHHS
cene3lHku B 4-5 pa3iB MOPIBHAHO 3 OPraHOM TBapUH KOHTPOJIBHOI TpyIH,
criocTepiransach 3MiHa KOJbOPY MEYiHKHU 0 TIIMHUCTOTO.

VY Mma3zkax 3 JiereHb 1 Ne4iHKH, K1 OyJau BiAIOpaHi Bil TBApUH 1 Kyped JOCHIIHUX
rpyn ta mnodapboBano 3a merogom Llins-Hinbcena BusiBneHo kopotki Ta JgoBri (1-
4 MKM) MIKOOaKTepli, po3TallloBaHi K BUIbHO, TaK 1 B cC€peIuH1 Makpodaris.

OTpuMmaHi HaMU JaHi JO3BOJSIOTH OOTPYHTOBAHO CTBEP/KYBATH, IO BUAIICHUN
Bil OHJIATp 130JIIT BIAHOCUTHCA JO TMiABMAY BUAY M. bovis 3 MmiABUIIEHOIO
NaTOTEHHICTIO, OCKUIBKM TMPHU 3apa’keHH1 KPOJIIB Ta Kypedh MIKOOakTepsiMu OW4adyoro
BUIY TIPOSIB TYOEpKYJIBO3HOTO TIpollecy He € XapakTepHuM. lLle mae mimcraBy
nepen0aynTH 3/1aTHICTh MIKOOakTepid 130iaTy «OHaTpay BUKIUKATH TYOCpKYIbO3HUIMA
IpOIIeC Y BEIMKOI poraToi XyJo0u Ta JFO/ICH.

OTpumaHi HaMu JaHl 3 BHUBYEHHS OCOOJIMBOCTEM BUHUKHEHHS Ta
(GYHKITIOHYBaHHSI €MI300TUYHOTO TMPOIECY TYOepKyiIb0o3y Y BOJHOMY CEpPEIOBHIII
CBIAYaTh, 110 OHJAATPA € CHPUHHATIMBOIO JIAHKOIO Ta JKEPEJIOM 30yJHUKA, a TaKoX
dbopmye emi300TUYHUN JIAHITIOT YMHHHUKIB CIPUYMHEHHS €MI300TUYHOrO JIaHIIora 31
3BOPOTHIM 3B’sI3KOM: OHpJarpa (cmpuidHsATIuBHI opranisMm M. bovis Ta mxepeino
30yaHUKa) <> 30yIHHK TyOepKyJlbO3y — TBapWHHU, CIHPUHHATIMBI 0 MATOTEHA, SKi
NEPEXOATh Yy PAHT JIAHKU €Mi300THYHOTO JIAHIIOTa <> JpKepeao 30yaHuKa iHQeKIii.
Ha 1poMy emi3ooTHYHOMY eTami  3alo4aTKOBYETHCS ~ PO3BUTOK  CTAOLIBLHOTO
€MI300TUYHOTO MPOIEeCY 3 MPSAMUM 1 3BOPOTHHM PO3BUTKOM BiJl OHJIATPHU K JKepelia
30ymHuKa iH(EKIT 10 OHJATpHU AK CIPUAHATINBOI TBapuH 10 M. bovis. KonnenryansHo
MOKHA JIOMYCTUTH CHUMOIOTHYHE ITIIBUIICHHS MMAaTOT€HHOCTI 30yJIHUKA TYOEpKYIhO3y
I[FOTO BHUY ITiCJIA MAcakyBaHHS depe3 OpraHi3M OHJATPHU Y BOJAHOMY CEpelOBHIII, L0
MO>K€ CTAaTH MIAIPYHTAM JIJISl TOATBIITNX JOCHIKEHb.

BuimienaBenene € MIACTABOIO IS KOHKPETH3AIlli CYTHOCTI €Mi300THYHOTO
MPOLIECY, B OCHOBY $IKOi CTaBJSTHCS BIJHOILIEHHS B CHUCTEMI Mapa3uT — rocrojaap Ta
HEOOXITHOCTI €KOJIOTIYHOTO MiAXOAy /10 BHUBUEHHS €IMi300TUYHOTO Ta 1H(EKIIIHHOTO
IIPOIICCIB B 3aJICXKHOCTI BiJl 3MiH B eKoJorii Ta 6iocdepi.
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kalytovska.myroslava@gmail.com

[TosiBi Oyab-IKOTO JIKApCHKOTO 3aco0y Ha (apMalleBTUUHOMY PHUHKY TEpeaye
HU3KA JOKJIHIYHUX Ta KIIHIYHUX BUINPOOYBaHb OE3MEYHOCTI 3aCTOCYBAaHHS JaHOTO
npenapary B JIKyBaJIbHIM npakTuili. Cam mpolec CUHTE3y A1I040i peHOBUHH, MEPEBIPKU
fioro 6e3meyHocTi Ta €PEKTUBHOCTI BUMAra€e ydacTi B JaHOMY Ipolieci KBaai(hikoBaHUX
¢axiBuiB. IliAroTOBKY TakuxX KajpiB MPOBOJAATH BHUIIlI HaBYalbHI MEAMYHI 3aKJaJu
YkpaiHu.

[lepenymoBoto hopmyBaHHs (axoBUX KOMIETEHIII MailOyTHBOTO (apmaneBTa €
OCBOEHHSI 3arajiIbHOOCBITHIX KOMIIOHEHTIB XIMIYHOTO HamnpsMKy. ba3oBi MOHSITTS
PO3yMIHHSI OCHOBHHMX XIMIUYHUX TPOIECIB Ta B3a€MO/I11 peHOBUH (hapMalleBTH OCBOIOIOTh
Ha TIOYaTKOBMX Kypcax HaBUaHHS MPU BHUBUEHHI 3arajbHOi Ta HEOPraHIYHOI XiMmii,
¢iznyHoi Ta KomoimHoi Ximii. lle CTaHOBHTH OCHOBY [UIsl TIOJNANBIIOTO BHUBYCHHS
TEXHOJIOTIi JIKIB, SIKE€ HE MOXJUBE 0€3 pOo3yMiHHA TEOpil Ta MPAKTHUKUA NMPUTOTYBAHHS
PO3YHMHIB, CYCIIEH31M, TBEPAUX 1 PIAKUX (POPM JIIKAPCHKUX 3aC001B B alleYHUX YMOBAX UM
Ha BUPOOHUIITBI.

BuBuenHs aHamiTHYHOI XIMII € KIFOYOBUM JUISI BCTAHOBJIEHHS SIKOCTI Ta
0€3MMEeYHOCTI JIIKApChKOTo 3aco0y B (hapMalrieBTUUHOMY aHami3i. JlepxkaBHa (papmakories
VYkpaiau 06a3yeTbCs Ha SKICHOMY 1 KUIBKICHOMY aHAJITHYHOMY aHaji3l JIIKapChKOi
POCIMHHOT CHUPOBHHHU, TOTOBUX IIpemapariB Ha OCHOBI MPUPOJHIX PEUYOBUH Ta
CHHTETUYHOTO TOXOJKeHHs. Peamizaris Jjikapchbkoro 3aco0y Ha (apmainenTuaHoMy
PUHKY HE MOXKJIMBa 0€3 MPOBEICHHS 01 HU3KH XIMIYHUX JTOCTIKEHb.

BuBueHHs 3araJpbHOOCBITHIX KOMIIOHEHTIB XIMIYHOTO HamNpsMKy QopMmye B
¢apMaleBTiB  3/aTHICTh TMPOBOJAWTH JOCIDKEHHS Yy MNpakTU4YHIA mpodeciiiniit
TISTBHOCTI Ha BIATIOBITHOMY piBHI, 3JIMCHIOBATH TIOMIYK, OOpOOKYy Ta aHami3
iHbopMarllii 3 pI3HUX JDKEpen, MpUiMaTH OOTPYHTOBAaHI pIIIEHHS, 3JAaTHICTH [0
MDKOCOOHMCTICHOT B3aeMoJii Ta KOMaHAHOI poOoTH. BigmoBigHWI pIBEHb 3HAHB
JI03BOJISIE 320€3MEYNTH pallioHAIbHE BUKOPUCTAHHS JIIKAPCHKUX 3aCO01B.
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BIIJIUB TIOTIOHOBOI'O UMY HA MIKPOBIOM POTOBOI1
IHOPO’KHUHU LIYPIB
Homosa T.M.
Xapxiscokuil HayioHanvHut MeOuynull yHieepcumem, m. Xapkie, Ykpaina
popovatatyanamikh@gmail.com

Beryn. BkuBaHHS TIOTIOHOBHX BHUPOOIB € (DAKTOpPOM pHU3UKY PI3HOMAaHITHUX
3aXBOPIOBaHb TMOPOKHUHU poTa. Ha ChOTOMHINIHIA JCHb 3aJIUMIAETHCS AKTyaJbHUM
MMUTaHHS BIUIMBY TIOTIOHOBOTO JUMYy Ha CKJIaJ MIKpOOHOI CHUTBHOTH pPOTOBOT
TIOPOKHUHH.

MeTo10 naHOrOo JOCHIKEHHs Oyiia oIiHka MIKpoduiopu IIypiB, Ki 3a3HAIU
TPHUBAJIOTO BILUIMBY JUMY TIOTIOHOBUX CHUTaperT.

Marepiaau Ta MeToau. /[ns gocnimpkerHs 0yao BiIOpaHo 1M’ ATHAIUATH CaMIIIB 1
I’ sTHaUuATh caMok mypiB JiHii WAG vy Bimi 10 TrkHIB. YCiX HIypiB BUITAJAKOBUM
YUHOM PO3NOAUTIM Ha 1Bl rpynu. [I'aTe camuiB 1 n'aTh camok mrypiB 1 rpynu Oyiu
iHTaKkTHUMHU TBapuHamu. [Iporsrom 90 16 gecsTh caMiliB 1 JECATh CAMOK HIYPiB TPYMH
2 migmaBanucs Aii IUMY TIOTIOHOBHX CHUTapeT. Y eKCIEePUMEHTI BHKOPHUCTOBYBAIU
curapetn 3 ¢itbTpom «Liggett & Meyers», Blue Label (Philip Morris International,
CIIA), sxi mators BMicT 0,5 Mr HikoTuHy Ta Ta 6,0 Mr cmon Ha curapery. Ulypu 2
Ipyly IMiJJaBajid BIUIMBY CHTapeTHOrO0 JUMY 3a JIONOMOIOK Kamepw bospuyka
IPOTATOM ABAIIATH XBHJIMH Ha JEHb MPOTATOM I'SITH JIHIB Ha TkaeHb. lypm 1-i
IpyNu  TMiJJaBajdd BIUIUBY CBDKOTO TIOBITPS WPOTATOM ABAAIATH XBWIWH. J[is
MIKpOOIOJIOTIYHUX JOCHIPKeHb 3aCTOCOBYBAIM KYyJIBTYpajdbHI MeToau. KiTbKICTh
KOJIOH1M MIKpOOpraHi3MiB peeECTPyBaIH SIK KOJOHIEYTBOprotouy oauuuiio Ha mi (KYO/
). [lim 9ac CTaTUCTHMYHOrO aHaui3y BHKOPUCTAIU MpPOrpaMHe 3a0e3neyeHHs
STATISTICA 7.0. [Jani Oynu mpeacTaBieHl y BUIUIIAI CEpeaHIX 3HA4YEHb 1 YHCEN
cragaaptHoro BigxwieHHs (M:zSD) KYO/mn. PesynbraTé BBaXkanu CTaTUCTUYHO
sHauynumu pu P<0.05.

PesyabTaTu. Ilin yac ekcrepuMeHTy MiKpoOioTa pOTOBOI MOPOKHUHU | Tpynu
Oyna 3HAYHOI MIpPOIO0 TMPEJCTaBIICHA TPAMIIO3UTUBHUMHU aepoOOHUMHU OaKTepisiMu
(Bacillus spp., Staphylococcus spp., Streptococcus spp., Enterococcus spp.,
Corynebacterium spp.), Toxi sk rpaMHeTaTUBHI O0akTepii, mounHarouu 3 60 106m, OyIu
JOMIHAHTHUMH TPEJCTaBHUKAMHU MiKpoduopu rpymu 2. AHami3 MIKpoO10JOTi9HOTO
CKJaay 2 TPYNH B 3aJE€KHOCTI BiJl TPHUBAIOCTI KypIHHS MOKA3aB CTATUCTHYHO 3HAYYIIE
30UTBIIIEHHS] KITBKOCTI YMOBHO-TIATOT€HHHUX TpeacTaBHUKIB. Ha piBHI poay B rpymi 2
nepeBakanmu Enterobacter spp.. Escherichia spp., Klebsiella spp., Moraxella spp.,
Candida spp.. BaxxmuBo, mo 3HauHmit Bimcotok (80,0%) mrypiB y rpyni 2 Ha 90-ii 1eHb
EKCIIEPUMEHTY MaB BHCOKHH pIBEHb YMOBHO-TIATOTEHHHX YJIEHIB, BKIIOYAI0YU
Moraxella catarrhalis 4.68+0.87 log cfu/cm?, Candida albicans 3.62+0.05 log cfu/cm?,
Klebsiella pneumoniae 3.23+0.46 log cfu/cm? Ta Escherichia coli 3.65+0.08 log cfu/cm?,
[0 CTATHCTUYHO 3HAuyIle Biapisusaocs Bix rpymnu 1, ne Moraxella catarrhalis, Candida
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albicans Ta Klebsiella pneumoniae 6ynmu BincytHi, a Escherichia coli 2.31+0.39
log cfu/cm? (Kruskal-Wallis test: H=93.23, p =0.0000).

BucnoBku. TpuBanuil BIUIMB TIOTFOHOBOTO UMY MPHU3BIB A0 CTIMKOT KOJOHI3aI11i
YMOBHO-TIATOTGHHUMH ~ MikpoopraHizmMamu, takumu sk Klebsiella pneumoniae,
Moraxella catarrhalis, Candida albicans ta Escherichia coli.

AHTAT'OHICTUYHA AKTUBHICTH LACTOBACILLUS DELBRUECKII
SUBSP. BULGARICUS LB 86 TA IX JIN3ATIB
IMorbomkina B.O.! Opsabinceka JI.B.Y, Jlazapenko JI.M.?
YHayionanvnuii mexuniunuil ynieepcumem Yxpainu « Kuiecoxuii norimexuiunui
incmumym imeni lzops Cikopcbko2o»
2 [ncmumym mixpo6ionozii ma eipyconozii im. . K. 3aboromnozo HAH Ykpainu
Ibletkin@gmail.com

B ocTtanHi1 poku miBUIIMBCS 1HTEpEC N0 JIi3aTiB MPOOIOTHYHUX OaKTepiH, siKi Ha
ChOTOJIHI BHKOPHUCTOBYIOTBCS Yy CKJIaJl BETEPUHAPHHUX JIKYBaJbHUX IpEHaparis,
BXOJISITh JIO CKJIaJly KOCMETUYHOT MPOAYKIIIi, € IHTpelieHTaMu 3ac001B riri€eHu Tomo. Ak
BiJTOMO, OJIHI€I0 3 BJIACTUBOCTEH MPOOIOTHYHUX KYJIbTYp € IX BUPaKCHUH aHTAaroHi3M
IIOJI0 TATOTEHHUX Ta YMOBHO-NMATOreHHHX Oaktepiil. Tomy mpoOIOTHKHA BBaXarOTbCs
TEPANeBTUYHOIO AJTbTEPHATUBOIO AHTUOIOTHKAM, OCKUIBKM 3JaTHI MOMAYJIIOBATH
MIKpOOiOM  KHIIKIBHUKY O€3 MposiBy MOOIYHUX edeKTiB. 3AaTHICTh MPOOIOTHKIB
PUTHIYYBATH PO3BUTOK MIKPOOPTaHi3MiB 00yMOBJIEHA CHHTE30M HUMHU aHTUMIKPOOHHX
pEYOBMH — aHTHUOIOTHKIB, JITUYHUX (PEPMEHTIB, OPraHIYHUX KHCJIOT, CIIHUPTIB,
NEPEKICHUX CTOJYK, KOMIMUHIB Too. O HAK, PO aHTarOHICTHYHY aKTUBHICTH JIi3aTiB
pOOIOTHKIB € HEJIOCTATHBO BIJIOMOCTEH.

VY 3B'A3Ky 3 1IMM, MPOBEICHO MOPIBHSIIBHY OILIIHKY aHTAarOHICTHYHOI aKTUBHOCTI
Lactobacillus delbrueckii subsp. bulgaricus LB 86 ta ix mi3aTiB, OTpMMaHHX METOIOM
(bepMeHTaTUBHO1 AC31HTETpallii JITHIHIM KOMIUIEKCOM ITuTaji-Pk.

AHTaroHiCTUYHY aKTHBHICTH JIAKTOOAKTEpiH OIIHIOBAIM KJIACHUYHUM METOJIOM
BiJICTPOYCHOTO aHTaroHi3My. AHTUMIKpOOHY aKTHUBHICTh JIi3aTy BH3Ha4aid IN VIVO Ha
Mojeni intaktHUX mutrei minii BALB/c. Bcei orpumani mudposi gani 6ymu o6po0OiieHi
[IUISIXOM JIMCTIEPCIMHOTrO aHamizy. BimMIHHOCTI MDK TpylnaMu BBaXKaJd CTATUCTUYHO
sHauymumu mipu P < 0, 05.

[IpoBeneni moCHiIPKEHHS JO3BOJNIMJIA BCTAaHOBUTH, IO J>KMBAa KymnbTypa L.
delbrueckii subsp. bulgaricus LB 86 mposiBisiia BUCOKY aHTaroHICTUYHY aKTHBHICTB
momo I'" ta I™ MikpoopraHiamiB, B3ATHX B EKCIIEPUMEHT, y TOMY YHCIi 1 TaKuX
30yIHHMKIB TOKCMKOIHTOKCHKaIlii sik Staph. aureus, E. coli, Bac. cereus. 3oHu 3aTpUMKH
3pOCTaHHS IS IUX KYJIBTYp BapiroBaiau Ha piBHI 30-46 mMm. [Ilomo Oau3bKuX 3a pomom
naktobakrTepiii kynbrypa L. delbrueckii subsp. bulgaricus LB 86 nposiBnsiia BuOipkoBy
JI0: BIJl HEUTPAJBHOCTI JO YaCTKOBOTO MPHUTHIYEHHS iX POCTy abo 10 B3aEMHOIO
MPUAYIICHHS OTHE OJTHOTO.
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Pa3zom 3 TuM, DOCHIIKEHHS aHTAarOHICTUYHOI aKTUBHOCTI JII3aTIB ITOKAa3ajo, IO
BOHU IPOTATOM BCHOI'O MEPIOAY crocTepekeHHs (18 AHIB) HE BIUIMBAJIM Ha CIEKTpP Ta
KUIBKICHUM BMICT KHILIKOBOi MIKPO(JIOPH €KCHEpUMEHTATIbHUX TBapuH. KiIbKiCcTb
aepoOHMX, (paKyJIbTaTUBHO aHAepOOHUX ab0 aepoTONEpaHTHUX OakTepid, Takux fK -
CTPENTOKOKH, CTaQUIOKOKH, KOJIMOp@HI  OakTepii, MOJOYHOKHUCII Oakrepii
(;makrobakTepii Ta O01pin00aKTepii), a TAKOXK MIKPOCKONIYHI TPUOU MIATPUMYBAIUCS Ha
piBHI KOHTPOJILHUX MOKa3HKKIB. Takum umHOM, Jm3at Lactobacillus delbrueckii subsp.
bulgaricus LB 86, Ha BiAMiHY BiJi HATUBHUX KIIITUH, HE BUSBJSIE AHTArOHICTUYHY
aKTUBHICTh Ta HE Oepe y4acTb Y MOAYJISLIT KMIIKOBOI MIKPOOIOTH.

MIKPOBIOJIOTTYHE OBI'PYHTYBAHHSA CYMICHOI'O
3ACTOCYBAHHIA ITPEITAPATIB ITPUPOAHOI'O ITIOXOA’KEHHA 3
IHIHIINMHU T'PYITAMHA XIMIOTEPAIIEBTUNYHUX ITPEITAPATIB JJIA
JIKYBAHHSI IHOEKIINA CEYOCTATEBUX HIJISIXIB
CinaeBa JI.@., lllakyn O.A.

Hayionanvnuii papmayesmuunuti ynisepcumem, m. Xapxis, Yxpaina
sylaeva.ludmila @gmail.com

BBenennsi. IHdekmii cedoBHUBIZHMX MIIAXIB € HAWYUCEIBHIIIOW TPYIIOL0,
MOCITA0YH IpyTe Miclie cepel IHPEKIIMHNX 3aXBOPIOBAaHb JIOJUHU 3arajioM. B ocTaHHI
POKHU 3MIHIOETBCSI CIIEKTP aHTUMIKPOOHOT YyTIUBOCTI 30YTHUKIB 1H(EKIIIH 13 BTPATOIO
Yy TIUBOCTI 10 Oararbox aHTUOIOTHKIB Ta aAHTUCENTHKIB. 3aCTOCYyBaHHS
AHTUMIKPOOHMX KOMIIO3UIIIM, IO MICTATh TpenapaTd 3 PI3HUM MEXaHI3MOM Jiii, €
OPIOPUTETHUM HANPSMKOM TMIOIIYKY HOBHX MUISXIB PI3HOIUIAHOBOTO BIUIMBY Ha
MIKpOOH1 KJIIITHHHU 3 METOIO ToTIepeKeHHST (POpMyBaHHS PE3UCTCHTHOCTI.

Meta. MeTor0 Hamux JOCIIKEHBb OYyJI0 MOPIBHSUIbHE BUBYCHHS aHTUMIKPOOHOT
aKTUBHOCTI B YMOBaxX In Vitro akTUBHOCTI 4-X EKCIIEpUMEHTAJIbHUX 3pa3KiB: 2-X
CEYOTIHHMX 1 2- X MPOTHU3aIMaJIbHUX 300piB 3 HACTOHWKOIO 1 0€3 HACTOWKH IMPOIOIICY i
npenapariB pOoCIMHHOTO Moxo/pkeHHs - Hokamen 1 KanedpoH 3 BHU3Ha4YeHHS BIUIMBY
npenapatry HokameHn Ha piBeHb aHTUMIKpPOOHOT akTWBHOCTI  mpemapatiB bi-cenT,
®dypazoninoH, [unpodnokcanus i JleBodmokcanus.

Marepiaau i Meroau. AHTUMIKpOOHY aKTHBHICTh MpeMapaTiB BUBYAIH B
YMOBax in Vvitro 3arajgbHO IPUUHITHM B MIKpOOI1OJIOTIYHIN MPAKTUIll MeTOAOM nudy3ii B
arap y moaudikaiii koioms3iB. B SKOCTI TecT-MIKpOOpraHi3MiB BHUKOPHUCTOBYBAIHU
ETAJIOHHI IITAMU 13 aMEPUKAHCHKOI TUTIOBOT KOJIeKIii KynbTyp: S. aureus ATCC 25923,
E. coli ATCC 25922, P. aeruginosa ATCC 27853, B. subtilis ATCC 6633, C. albicans
ATCC 885-653 Ta kiiHIUHI MITaMH, BUAUICHI 13 c€Ui XBOPUX Ha TIOMEPYIOHEPPUT -
KI. pneumoniae ki1.C10 i E.coli ki. D 11.

Pesynbratn Ta ix o0ropopeHHsi. B ymoBax ekcmepuMmeHTy N VItro
BCTAQHOBJICHO, 110 BBEJICHHS JI0 CKJIA]Ty €KCTIEPUMEHTABHUX 3Pa3KiB MPOTU3AMAIbHUX 1
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CEYOTiHHUX 300pIB HACTOMKHM MPOIOIICY CIPUS€e MIABULICHHIO iX aHTUMIKpPOOHOT
AKTUBHOCTI BIIHOCHO MIKPOOPIaHi3MiB, 110 € €TIOJOTrYHUMHU (PaKTOpaMu B PO3BUTKY
1H(eKI1l ceyacTaTeBUX HUIAXIB. Pe3ynbrat MiKpOOI10JIOTTYHUX AOCIIIKEHb MMOKa3ajH,
o npenapat Hokamen, y nopiBHsiHHI 3 npenaparamu KanegpoH 1 Ypoisecan B ymoBax
in vitro TposBUB OUIBII BUCOKUWA PIBEHb AHTUMIKpPOOHOI aKUBHOCTI. BusiBieHo
CUHEPTIIHUN aHTUMIKpPOOHUI eeKT npenapary Hoxamen 3 IpenapaToM
Hunpodiokcavt 1 NPakTUYHO BIACYTHICTH €(PEKTy Mpu KOMOIHOBAHOMY 3aCTOCYBAaHHI1
npenapatry Hokamen 3 npenaparamu bi-cen'T, JleBoduiokcaun, Pypas3omniaoH.

BucnoBku. IlokazaHa mnepcHeKTUBHICTh MOJAIBIIOIO BHUBYEHHS MOXKIJIMBOCTI
CYMICHOT'O BMKOPHUCTaHHS MpenapariB MPUPOJHOTO MOXOJKEHHS 3 IHIIMMHU TpyNamu
XIM10TepaneBTUYHUX MpenapaTiB AJs JIKyBaHHS 1H(EKIIH cedocTaTeBUX HUISIXIB

MEXAHI3MH CTIHKOCTI BIOILTIBOK JIO AHTUBAKTEPIAJIBHUX
3ACOBIB I ITIEPCIHEKTUBU CTBOPEHHA AHTUKBOPYMHUX
ITPEITAPATIB
Cinaesa JL.®., I'eiinepix O.T'.
Hayionanvnuii papmayesmuunuti ynisepcumem. m. Xapxis, Yxpaina
sylaeva.ludmila @gmail.com

Beryn. IlommpenHs crTifikocTi 30ynHHMKIB 1H(EKIIHHUX 3aXBOPIOBaHb 0
AHTUMIKpOOHMX 3ac0o0iB Ta BIICYTHICTh HOBHX IIpenapaTiB 3 aHTUMIKPOOHOK II€I0
BU3HAUYAIOTh 3arajbHOJEP)KaBHE 3HAUEHHS IIi€l mpobiieMH, IO TOTpeOye BKHUTTS
HEBIIKIQTHUX 3ax0aiB 00poThOu. ONHIEI0 3 MPUYUH CTIHKOCTI MIKpOOpPraHi3MiB He
TUIBKH JO IPOTHMIKPOOHUX IpemnapariB, aje i g0 (GakTopiB AOBKULISL € (GOpMyBaHHS
OiorniBoK. BoHM mpHM3BOASATH 10 3aTSHKHOrO Iiepediry 1HGEKIIMHUX 3aXBOPIOBAHD,
IePEIIKOIKAIOTh HOPMAJIbHIN IMYHHIM BIATOBIAI OpraHi3aMy-xa3siHa, Hee(eKTHBHOCTI
aHTHOaKTepialbHOI Tepalrii. biomrmBku MOXyTh ¢GoOpMyBaTHCS HE TUIBKH B
MaKpooprasizmi, aje i (HOopMyIOThCS Ha KareTrepax (CepleBHX, BHYTPIINTHbOBCHHUX,
CEYOBMBIIHMX ), MITYYHUX KJIanaHax cepisl (Oyy4u OCHOBHOIO MPUYMHOK 1H(PEKIIHHUX
€HJOKApJIUTIB), IMITYYHUX CYIJI00axX, KOHTAKTHUX JiH3aX Ta iH. B ymoBax OiomiiBKu
TEMITH €BOJIIOIIT MIKPOOPTaHi3MiB € OUIBII IMIBUAKHUMH TOPIBHAHO 3 aIbTEPHATHUBHOIO
(TITaHKTOHHOIO ) GOPMOIO ICHYBAHHSI.

MeTta pgocaigkeHHsl. AHai3 HOBUX JaHUX Ta Yy3arajdbHEHHS pe3yJIbTaTiB
Cy4yaCHUX BITUM3HSHUX Ta 3apyODKHHUX HAYKOBUX JOCHIDKEHBb IOAO CTPYKTYpH
O10TITIBKY, MEXaHI3MIB 11 CTIHKOCTI 10 aHTUMIKPOOHHUX 3aC00iB, TIEPCIIEKTUB CTBOPEHHS
AHTUKBOPYMHHX 3aco00iB.

Marepiaau i MeToau. Y Xoai JOCTIIKEHb 3aCTOCOBYBAIMCH METOJU CYy4aCHOTO
iHbopMmarliiiHoro momyKy, OibmiorpadiyHuid, aHATITUYHHWMN, TOPIBHAJIBHUNA Ta
y3araJbHIOIOUNN aHai3.

Pe3yabTaTi Ta iX oOroBopeHHsi. SIK CBigYaTh JaHI HAyKOBHX JOCIIKEHb B
TENEepilIHii yac mpoOiieMy CTIMKOCTI 10 aHTUMIKPOOHMX 3ac00iB CIIi pO3MIIsiAaTH HE
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TUIBKU 3 TOYKHU 30pY KJIITUHHOTO ab0 MOMYJSLIMHOIO PiBHIB, ajieé ¥ MepIl 3a Bce
MOJIEKYIsIpHOTO. SIK BiJIOMO, ICHY€ T€HOTHMIOBAa CTIMKICTh (BpO/JKeHa Ta HalOyTa), Ta
(eHoTunoBa - OIOIUIIBKM Ta TMEPCUCTOPU SK META0OJIYHO HEAKTHBHI YYaCHUKH
MIKpoOHOi mnomynsiuli. OJHIE0 3 NPUYUH CTIMKICTI MIKPOOPraHi3MiB 10 MPOTH-
MIKpOOHMX MpenapatiB € GopMyBaHHs caMme OAaKTepiadbHO1 OI0MIIBKK. 3a JIOMOMOTOI0
KOH(OKaIbHOI Ta EeJEeKTPOHHOI MIKPOCKOMIi BCTAHOBIEHO, M0 OIOMJIIBKU MAalOTh
CKJIaJIHy TPUBUMIPHY CTPYKTYpHY opradizaiito. [licis HE3BOpOTHOT aare3ii momysilis
OakTepiil MOYMHAE IHTEHCUBHO JUIMTUCH 3 YTBOPEHHSM OaraTOKJIITUHHUX IIApiB 1
aKTUBHO CHHTE3yBaTH KOMIIOHEHTH €K30MOJIMEPHOTO MAaTpPUKCY, IO € OIHHUM i3
KJIIOYOBUX MOMEHTIB yTBOpEHHs OlomiiBok. KIiTHHH y CAIM30BOMY MaTpHKCI
PO3MIIIYIOTECS HE XaOTHYHO, a BIOPSJIKOBAHO, BIAMOBITHO 10 MEBHUX CTPYKTYPHUX
OpUHIUIIB. MaTpUKC pPO3AUICHHA KaHAJIaMH, HAllOBHEHHUMH BOJHHMH pO3YMHAMM.
UYepes 1i KaHAIM TPAHCIOPTYIOTHCS TMOKMBHI PEYOBHHU 1 TPOXOIUTH KHUCEHBb BIJ
30BHIIIHIX JI0 BHYTPINIHIX IIapiB OIOIUTIBKM, @ TaKOXX BHUBOASTHCA METAOOIITH.
CridikicTh OIOIUTIBKM J0 aHTHOaKTepialbHUX 3aco0iB 3a0e3MeuyeThCsl HACTYIMHUMU
MeXaHI3MaMH: 3aTpUMKa IMPOHUKHEHHS AHTUMIKpOOHOTO areHTa 4epe3 TPUBUMIpHY
MaTpuIl0 OIOMJIIBKM Yepe3 MAyKe MOBUIbHY AudYy31l0 Ta TPYIHOIIl JOCSITHEHHS
e(eKTUBHOI KOHIIEHTpallli; 3MIHM IIBHUJKOCTI POCTY Ta HHU3bKUI MeTabomi3M
MIKpOOpraHi3MiB y O10MJIiBI; 3MIHU Y (Di310JIOTIYHUX PEAKIisIX MIKPOOPTaHI3MIB IiJ
gac pocTy OIOIUIIBKU 31 3MIHEHOIO €KcIpeciero TeHiB cTikocTi. [Iporec dhopmyBaHHs
O10TUTIBKH PETYIIOETHCS CKIATHUMH MEXaHI3MaM1 MIKKITITHHHOT KOMyHIKarlii - Quorum
sensing (QS). Byap-sika cuctema QS MICTUTh: CUTHAIBHYIO MOJICKYJTY (aBTOIHAYKTOP —
Al), saxuii nerko nudyHaye depe3 KIITHHHY MeMOpaHy, peleNTOPHHUI perylsaTopHUi
OUI0K, 3 AKuUM 3B’ s13yeThes Al, dakTop TpaHckpuilii, GepMeHT, 10 KaTali3ye CHHTE3
HOBUX MOJIEKYJ 1HAyKTOpa. [HOAI perenitop 1 pakTop TpaHCKPHMIl YSBISIOTH COOOI0
onvH 1 TOM ke Outok. B TemepimHiii dyac imeHTudikoBaHO TmoHAL 50 MOJEKyI
MikOakTepialbHOT KOMYHiKaIlii: ayroinaykropu-1 (1 autoinducer - Al-1), Takox Bigomi
sk N-amromocepunosi aktonu (AHL), xapaktepHi sl TpaMHETaTUBHUX OaKTepiid;
ayroinaykrop-2 ( Al-2) y rpamMmo3uTHBHUX Oakrepiii; Mojekynn (QypaHy - SIK y
IrpaMHETaTUBHUX, TaK 1 TPAMIO3UTUBHUX Oaktepiil (pypaHo3iadopar); XiHOJOHOBUU
curnan Oakrepiii Pseudomonas (PQS), omironentuau (MEMTHIN, IO CKIAJAIOTHC 3 5-
10 aMiHOKHCIIOTHUX 3aJIMINKIB;, IUKIIYHUN TIOJNAKTOH), BIIOMi SIK ayTOIHAYKTOPH -
nentuan (AlP); KOpOTKOMTAHITIOTOBI HEHACHYEH] KUPHI KUCIOTU 3 IIUC-KOHDIrypaiiero
Ta 1HIIII.

B tenmepimHiii yac B ychOMYy CBITI W€ TOIIYK aJIbTEPHATUBHUX aHTHO10THKAM
MIAXOAIB IO Teparii 3aXBOPIOBaHb, BUKIWKAHUX IUTIBKOYTBOPIOIOYMMHU 30YTHHKAMHU.
OpHi€ro 3 TaKWX ATBTEPHATHB € CTBOPCHHSI aHTUKBOPYMHHUX TMPEMNapaTiB 3 ypaxyBaHHSIM
HACTYIMTHUX MOXJIMBHX MEXaHI3MIB ix mii. 3HaouuM TUIX OIOCHHTE3y IHIYKTOpAa,
BU3HAYAIOTh aHAJIOTH TOMEPEIHUKIB, K MOPYITyBaTUMYTh poOOTY (hepMEHTIB-CUHTA3,
BHACTIZIOK YOTO KJIITHHA MEPeCcTae BUPOOJSITH CHUTHAIBHI MOJEKYIH. 32 JTIOTIOMOTOIO
XIMIYHUX AareHTiB MOHO 3HA4YHO 3IINCYBaTH SKICTh MIKKIITUHHOTO 3B'SI3KY.
[lepcrieKTUBHUM IHCTPYMEHTOM MOXYTh OyTH (P€pMEHTH, 110 PO3KIANAI0Th CUTHAIbHI
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Monekynu. 3okpema, AHL MoXxyTh po3KiafaTucs JIaKTOHa3aMH, aliiazaMH Ta
OKCUJIOpEeAyKTa3aMu. MOXJIMBUM MEXaHI3MOM MOXe OyTh TPUTHIYEHHS pereniii
CUTHAJIIB 32 PaXyHOK KOHKYPEHTHOTO 3B'sI3yBaHHs 31 ClIEHU(DPIYHUM CaTOM peLenTopa.
VY Bunanky AHL uyacom noctaTHpo 3MiHUTH (OakaHO B OUIbIIY CTOPOHY) JOBXKHUHY
AIMJIBHOTO XBOCTA CUTHAJIBHOT MOJIEKYJIM. XBICT MOXKHa 3pOOUTH HE TUIBKU JOBIIUM,
ajne i MOpCTKIIINM, 30araTuBIIK HOro HeHacuueHUMHU 3B'si3kamu. Cepen 1Hri0iTopiB QS
OCOONMBHMI  IHTEpEC MPEACTABIAIOTh IHTIOITOPHM  TBAPUHHOTO  MOXOMKEHHS -
MOHOKJIOHAJIbHI aHTUTLIA, OTPUMaHl 13 3aCTOCYBaHHSIM TalTEHIB Ta HaliBaHTUIEHIB,
3IaTHUX BUKIMUKATH CUHTE3 AaHTUTUI TUIBKM Yy 3B'SI3II 3 I1HIIMMU MOJICKYJIaMH, IO
MICTATH JIaKTaMHE Kijblle. bByno mokazaHo, 0o iMyHI3aimiss MHMIIEH, 3apaXKeHUX
CUHBOTHIMHOIO MaJMYKOl0, OWYaurM CHUPOBATKOBUM aibOYMIHOM, TIOB'S3aHUM 13
CUTHAJbHOIO MOJEKYIOK (3-0KCOAO0ACKAHOLITOMOCEPIHIAKTOHOM), MPHU3BOJUTH [0
ICTOTHOTO 301UTBIIIEHHS X BIJKUBAaHHSA. [ IMOTETHYHO MOXKIIMBUM € CTBOPEHHSI TaK 3BaHOI
«aHTUKBOPYMHOI BakIMHU», M0 3MOXE [MOMepeKaTH 3apaKeHHS OpraHizMy
IUTIBKOYTBOPIOIOUMMH ~ MIKpOOpraHizaMamu, abo y pasi MOTpaluisiHHA B OpraHizm
3ano6iratu 30UTBIIEHHIO 1X KUIbKOCT. KpuTepisiMu 3acTOCOBYBaHHS aHTUKBOPYMHIMX
npernapatiB JUisl JIIKyBaHHS 1H(QEKIIMHUX 3aXBOPIOBAHb €: BIICYTHICTh TOKCUYHOI Aii Ha
€yKaplOTUYH1 KJITUHHU, CTaOLIBHICTh Ta CHEeUU(IYHICTH Mii came mpoTu cuctem QS,
BIJICYTHICTh BIUIMBY Ha OCHOBHI MeTaOoJliuHi mporecu B KIiTUHI. CKpPUHIHTOBI
JIOCHIDKEHHST ~ CTpaTerid, 1[0  HEUTpadi3yloThb  IUTIBKOYTBOPEHHS  IMOKa3aJH
NePCIEeKTUBHICTh KOMOIHAIlIT €TIOTPOMHOI0 aHTHOAKTEPIaIbHOTO IpenapaTy 3 1HIIHUMU
(aHTUOI0TUKH 3 TPYIMU MaKpOJIiAiB, PTOPXiHOIOHHU, aM(POTEPHUITMH Ta 1H), KOMOIHAIIIH
AHTUMIKpDOOHMX TMpemapaTiB Ta HECTEPOINHUX MPOTH3aANaIbHUX  Ipernaparis,
3aCTOCYBaHHS HecmenupiuHUX aHTUOAKTeplabHUX MpernapariB s  00poThHOH
3 MMOIIMPEHHSAM O10TUTIBKOYTBOPIOBAJLHUX INTaMiB. Byno [M0BeAeHO aHTUKBOPYMHY
AKTUBHICTH y IIJI01 HU3KH POCIMHHUX €KCTPAKTIB, y TOMY YHCJI1 IUTPYCOBUX, YOPHHMIIb,
KYpaBJIMHU, BaHLIl, a TAKOX JESIKUX JIKAPCHKUX POCIUH, TaKUX SIK PO3MapUH Ta
Kypkyma. L{imkomM MoxIHBO, o OyJae CTBOPEHO TaKi aHTHKBOPYMHI HpemapaTh, SKI
3MOXYTh 3aMIHUTH CydYacHI AaHTHOIOTMKM ¥ CTaTH HOBUM IIOKOJIIHHSAM JIiKiB
MaiOyTHBOTO.

BucnoBkn. Ockinbku QS cucremu OepyTh ydacTh y (GopMyBaHHI O1OTUITIBOK 1
KOHTPOJI1 BIpYJIEHTHOCTI 0akTepii, iHrioitopu QS MaroTh (hapmarieBTUuHE 3HAYCHHS, Ha
iX OCHOBI PO3POOJISIIOTHCS JIIKApPChKi 3aCO0M, CHpsIMOBAaHI MPOTH TUIIBKOYTBOPIOIOYHX
Mikpo6iB. Ha manwmii yac nuine mana yacTWHA MOMIOHUX MpernapaTiB MpoUIIa KITHIYHI
BUNIPOOYBaHHS, €(DEKTUBHICTh OUIBIIOCTI 3 HUX MIATBEPIKEHA IMOKU IO TUIBKH B
cucremMax In Vitro. 3a ONTHUMICTHYHUMH MPOTHO3AMH, MAacIITa0HE 3aCTOCYBaHHS
iHTi0iTOpiB QS — 116 MUTAaHHS ABOX HAHOIMKIUX JECATHIIITh.
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CYYACHI JIABOPATOPIHI METOJIU CHEIIU®IYHOI
JIATHOCTUKU TYBEPKYJIbO3Y
ITanosasosa O.B.

Hayionanvnuii papmayesmuunuii ynisepcumem, m. Xapxis, Ykpaina
shapolga2002@gmail.com

Xo4a B OCTaHHI POKU CTaTUCTUYHA 3BITHICTH 1HHOPMYE, IO 3aXBOPIOBAHICTH Ha
TyOepKy/b03 B YKpaiHi Hje Ha criaj, 3riJHO 3 JOMOBIAAMH (PTU31aTPIB LI€ € PE3YIbTaTOM
CYTTEBOTO 3HIKEHHS KUIBKOCTI MPOBEACHUX JIIarHOCTUYHUX MPOLIEAYP. 3PO3yMLIO, 1110
TaKa CUTYyallis OB’ s3aHa 3 TUM, [0 OUIbIIIa YaCTUHA PECypCiB BUAUISIACS HA OOPOTHOY
3 manaemiero COVID-19. Onnak TyOepKyibo3, SIK OJIHa 3 OCHOBHUX MTPUYUH CMEPTHOCTI
B CBITI, MOTpeOye MUIBHOT yBaru (paxiBIliB 3 PI3HUX CHELIATbHOCTEH, B TOMY YHUCIHI 3
nabopaTopHOT  JIIarHOCTHKH, OCKUIBKM B JEAKHMX BHIIQJKaX CHMIITOMH 000X
3axBOplOBaHb MOAIOHI. He 3Bakarounm Ha Te, MmO 3 JaTh BIAKPUTTS 30yIHUKA
Tyoepkynbo3y P. Koxom munyno 140 pokiB, 0araro muTaHb CTOCOBHO cHeIudidHOI
71a00paTOPHOT 1IarHOCTUKY 3aXBOPIOBAHHS MOTPEOYIOTH IMMOCTIHHOTO yIOCKOHAJICHHS.

30J10TUM CTaHJAPTOM JIarHOCTUKH 3aJUIIAIOTHCS KYJIbTypaiabHI JOCIIIKECHHS,
SK1 JIO3BOJIAIOTH OTPUMATH 130JIAT 30yJHHKA, TMPOBECTH WOro imeHTHdIKAIII0 Ta
BU3HAYNUTH  YYTJIHMBICTH JO  NIPOTUTYOEpKynbo3HUX  mpemapariB.  CydacHOM
aNBTEPHATUBOIO I[LOTO JOBTOTPHBAJIOIO W BHCOKO KOIITOBHOTO METOAY CIYTYIOTh
METOJIUKH, sIKI 0a3yloThCsl HAa MOJEKYISPHO-TEHETUYHUX TMIAX0JaX 3 BHU3HAYCHHS
reHeTnaHUX Mapkepis-rociigoBHocteir JJHK ab6o PHK, mo koxyrors Bumocnenudivi
03HaKH MIKOOaKTepii Ta iX CTIMKICTh 0 JIKapChKUX MpernapariB. CyTTEBOIO MEPEBAror
TaKUX JTOCHIIKEHb € MOXKIIUBICTh MPAIIOBATH K 3 YHCTOI KYJIBTYpPOIO OaKkTepii, Tak i
OesnocepeIHbO 3 OiomMarepiajioM, PO3PI3HATH OJWU3BKOCIOPITHEH1 BUIM Ta IMiJBUIA
MIKpPOOPTaHi3MiB, a TaKOX IIBUAKO I1MeHTU(]IKYBaTH HaABITh TakKi, IO TPYIHO
KyJIbTUBYIOThCA. [0 MONEKYISIpHUX MapKepiB HajekaThb II€BHI IOCIiAOBHOCTI
HYKJICOTH/IB, 110 TOBTOPIOIOTHCS, CAaWTH PO3MI3HABAHHS CHJIOHYKJICa3aMH PECTPHUKIIII,
MOOUIBHI T'€HETHYH1 €JIEMEHTH, TOYKOBI MyTallli B OKPEeMHUX KOHCTUTYTHBHHX TC¢Hax,
reHax BIPYJCGHTHOCTI Ta HEKOAYIOUHX TIOCHIIOBHOCTAX, MOJIIMOPGHI IMOCTITOBHOCTI
pizHOi moBxkuum U nenenii B JIHK 6akrepiansaux xpomocom abo mmasmia. [Ipukiamom
CyJacHMX METOJMIB €KCIpec aHamily € TexHonoris kaprpumkiB Xpert MTB/XDR
(Cepheid, CIIA), oo 6a3yeThcst Ha aBTOMaTH30BaHiil HamiBraizgosii Real Time-I1JIP
JUTSL BHSIBJICHHS MiKoOakTepiii komruiekcy M. tuberculosis 3 MHOKHHHOIO J1iKapChKOIO
CTiHKiCTIO0. 3acTocyBaHHA IUX TecTiB 3 2021 p. cramo mocTymHUM B YKpaiHi, IO Mae
MO3UTUBHO BIUIMHYTH Ha CBO€YaCHE BHSBICHHS XBOPUX Ha TYOEpKylb0o3 Ta
MPU3HAYCHHS ONITUMAJIBHOTO JIIKYBaHHS.

Cepen mabopaTOpHHX METOMIB JIarHOCTUKHA TYOEpKYIhO3y, SIK ajibTepHATHBA
mKipHOMY TecTy ManTy, mupokoro 3actocyBadHs y CIIIA ta Ginbiocti kpaiH 3axigHoO1
€sporm 3HaimoB Tect IGRA (Interferon Gamma Release Assay, QIAGEN, CIIIA) 3
BUSBIICHHS Y-iHTepdepoHy B ma3mi/cuponariii kpoi metogoM [DA. Tectom Ha Tamma-
iHTEepdEepOoH APYroro NOKOIiHHA € kBaHTU(PepoHoBUl TecT QFT, sikuil npuzHaueHuit aJist
BUSIBJICHHSI JIATEHTHO1 ()OpMU 3aXBOPIOBAHHS Ta JJO3BOJISIE BA3BHAYATH PiBEHB ITUTOKIHY Y
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LUJIBHIM KPOB1 MIC/SI CTUMYJIOBAHHS KOMIUIEKCOM aHTUTEHIB, 10 MICTAThea y PPD-
TyOepkymini M. tuberculosis. Tloumnatoun 3 2005 p. OyB PEKOMEHJOBaHHA TECT
tperboro mokojinHsa QuantiFERON-TB Gold (QFT-G), B skoMy 3acTOCOBYHOTBCS
CUHTETHYHI aHaJoru ABOX creuudiuHux aHTUreHiB 30ynnuka ESAT-6 ta CFP-10. ¥V
2007 poui B CIIA mouanu 3actocoByBaTH MomudikoBanuii tect QuantiFERON-TB
Gold In-tube, mo momaTkoBO MICTHTH TpeTid cnenudiuyHuii antured 1B 7.7. llpomy
TECTy HaTemep HaJaloTh IepeBary TMpu OOCTEKEHHI BAaKUMHOBAHUX  OCIO.
KBanTH(epoHOBI TECTH BIAPIZHAIOTHCS Bl IHIIMX AIArHOCTUYHUX METOJIIB BUCOKOIO
YyTIUBICTIO Ta crieurdiunicTio. Ha BigMiHy Bi MIHMPOKO MOIIMPEHOTO IKIPHOTO TECTY,
ix mepeBarow € 95%uuytnuicth (70% peakiii MaHTy), He3aJIEXKHICTh PE3yIbTaTy Bij
BIUITMBY IMyHHOI BianoBiai Ha BakuuHy BCG, 98% cnenudiunicts (59% peakuii ManTty
y BakKIMHOBAHHUX OCI0), OTPUMAaHHS pe3yJbTaTy MijJ 4Yac MEpIIOro BI3UTY Malll€HTa,
BUCOKa €()eKTUBHICTh TP BUSBJICHHI JATEHTHUX (DOPM TYOEPKYIHO3Y.

B VkpaiHi HaTenep BIpoOBaIKEHUM € OJIMH 3 HAMCYJYacHIUX 3aco0iB I I Vitro
BusiByieHHs iHGekuii M. tuberculosis ta 3axBoproBaHHS Ha TYOEpKyJbO3 - HEMPSIMHUIA
kBanTudeponoBuii Tect QuantiFERON-TB Gold Plus (QFT-Plus), pexomenmoBaHwmii
JUIST 3aCTOCYBaHHS B KOMIUICKCI JIarHOCTHYHHMX JOCHIDKEHb pa3oM 3 IHIIUMH
MEIUYHUMU TIPOIeAypaMH, B TOMY YHCJl MIKIPHOW TYyOEpKYJIIHOBOK MPOOOI0.
Marepianom 1l JOCTIKEHb B IIbOMY TECTI € IIbHA BEHO3HA KPOB, sSIKa BIIOUPAETHCS Y
KiabkocTi 4-5 mi. Meronuka QFT-Plus 6asyerscst Ha Bimomiit texnosorii IGRA, ane
MICTUTH CTienU(IdHI aHTUTECHH, [0 CTUMYIIIOIOThH IHTEP(PEPOHIIPOIYKYIOUY aKTHBHICTh
gk CD8+, tak 1 CD4+ wmitun. CyTh TecTy mojsrae y BHSBJIEHHI Ta KUTbKICHOMY
BUMIPIOBaHHI pIBHA Y-1HTEpPEpoHY, SKHH BHpoOIseThesa T-mimdonuraMu  mpu
J0/IaBaHHI KpOB1 B TPOOIpKYy, sKa MICTUTh CYMIII MENTHAIB, aHAJOTIYHHX JBOM
cienuiyHUM aHTUTEHAM 30yAHUKa TyOepkynbo3y. Uepe3 16-24 roauwdH iHKyOarri
ma3Ma KpoBi BUIANSAEThCA, B Hill MetogoMm IDA BuzHawaeThecs pesynprar (MO/mur).
KoHTponem cayryroTh OKpeMi MNpoOM KpOBi, HE CTUMYJIbOBaHiI cHerudIYHUMU
AHTUTEHAMH, a TAKOK CTUMYJIbOBaH1 HECTICIU(pIYHUM MITOTCHOM.

EdextuBHI TexHomorii, NOKIaJAeHI B OCHOBY KBaHTH(EPOHOBOTO TECTY,
J03BOJISIIOTh JIIKAPI0 JaTH BCEOIUHY KUIBKICHY OIIIHKY KIIITHHHO-OIOCEPEIKOBAHO1
IMyHHOI BINMOBiAI TAI[IEHTIB, B TOMY YHCIl THX, XTO HAaJI€XKHUTh JIO TPYN PHU3UKY
PO3BUTKY iH(EKIi, MEIMYHNX MPALiBHUKIB Ta iMyHOKOMIIPOMETOBaHMX ocib. Moro
3aCTOCOBYIOTh SIK JIOJATKOBUH IMPU HAsIBHOCTI PEHTT€HOJOTTYHUX Ta KIIHIYHUX O3HAK
aKTUBHOTO TYOEpPKYIbO3Yy, a TAKOXK B SIKOCTI MIATBEPKYIOUOTO TECTY MICIs MPOBEACHHS
npobu MaHTy y JopoCiuX Ta JiTel ctapiie 5 pokiB. B Toif ke 4ac ocTaTo4HMil JiarHO3
Ha TyOepKymb03 TOTpeOye BpaxyBaHHA AaHAMHECTHYHUX, KIIHIYHUX, IHIIUX
1a00paTOPHUX Ta IHCTPYMEHTATHHUX JAHUX.

Takum uwHOM, CydacHHUH apceHan J1a0OpaTOPHUX METOMAIB JIarHOCTUKHU
TyOepKyTb03y B YKpaiHi Ta B CBITI MICTUTh BUCOKOUYTJIMBI Ta CHEHU(IYHI TPSIMi Ta
HempsMi MeToau niarHocThKUA. HoBa cTpateris 60poThOM 3 TyOEpKyIh030M B YMOBAx
nangemii COVID-19 mepenbayae mpoBeIeHHS OJHOYACHOTO TECTYBaHHS Ha OOHWABI
1H(peKii.
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3AJEKHICTH PIBHS BILIUBY XIMIYHUX KOMIIOHEHTIB
JIKYBAJIBHOI )KYUKHU HA BIOILJIIBKOYTBOPEHHS
®dinimonosa H.I., Timenko LIO., I'eiigepix O.I'., Komosa O.10.
Hayionanvnuii papmayesmuunuti ynigepcumem
microbiology@nuph.edu.ua

[IpoGremMa BUHMKHEHHS Ta PO3MOBCIOKEHHS 1H(DEKIIIHOT maToiorii Ha JAaHUU
yac [UIbHO TOB’s3aHa 3 MNPUTaMaHHUMHU  MIKpOOpTaHi3MaM  TaTOrC€HHUMH
BJIACTUBOCTSIMHU, B T.4. aAresis Ta OIOIUIIBKOYTBOPEHHs. 3riAHO 3 JAHUMU HAyKOBOIi
JTEpaTypH BIAOMO, 110 3AATHICTh MIKpPOOPraHi3MiB /10 YTBOPEHHS O10IMJIIBOK BJIACTHBA
oubi HiK 90% BUBYEHMX BUAIB OakTepiid, a JOpMyBaHHS OCTAHHIX BUSBIICHO Mailke y
80% BUManKax XpOHIYHUX 3aXBOPIOBaHb MIKPOOHOI e€Tioyorii. 3Hauylly poJib
O10IJTIBKOYTBOPEHHSI OB’ SI3YI0Th, MEpII 3a BCe, 3 MIJABUIICHOIO CTIMKICTIO OakTepiil 110
arpecuBHUX (DaKTOpPiB HABKOJHIIHBOTO CEPEIOBHINA, TaKMUX SK: AaHTUOIOTHKH,
ne3iHgeKTaHTu 1 necTuuan, ¢GarornuTos. B yMoBax G10TUTIBOK yTBOPIOIOTHCS YHIKAbHI1
YMOBH 3 TOYKH 30pY B3a€MOJIi MK MIKpOOpTraHi3MaMu: OJIM3bKUIA KOHTAKT JI03BOJISIE
pPI3KO  MOCWJIUTH OOMIH T'€HETHYHOI 1H(GOpMAIli€l0, BIAMOBIAHO, YTBOPEHHS
PE3UCTEHTHUX IITaMIB MIKPOOPTaHi3MiB BiIOyBaeThcsi HabaraTo IIBUAILIE, HIK Y
MIKpOOPraHi3MiB, 110 3HAXOAATHCS B (OpMI IUIAHKTOHY. BpaxoByrouu, 1m0 JHOJUHA
nepedyBae y MOCTINHOMY KOHTAKTI 3 MIKpOOpraHi3MaMH, CTa€ 3pO3yMUTUM BaKJIUBICTh
BUPIIICHHS TUTaHb PO3BUTKY Ta NOIMPEHHA I1HPEKUIMHUX 3aXBOPIOBaHb, y T.U.
iHbekIiii poToBoi TopokHUHH. Ha ChOrofeHHs OJHUM 3 aKTyaJbHUX HAINPSMKIB
CKPUHIHTOBHX JOCIIDKEHb € TIOIIYK HOBUX €(QEeKTUBHHX 3aco0iB IS JIIKyBaHHS
1H(DEKIIIHOT MaToJIOT1i POTOBOI MOPOKHUHHU.

MeTto10 pobOTH CTaI0 BU3HAYEHHS BITMBY HOBOCTBOPEHMX JIIKYBaJIbHUX 3aCO01B
Ha 3/IaTHICTh MIKPOOPTaHI3MIB POTOBOI MOPOKHUHU 710 O10TTIBKOYTBOPEHHS.

Martepianu Ta MeToau. B sKocTi MikpoOioJoridHOT Mo OyJd BHKOPHUCTaHI
mITaMd HACTYIHHUX MikpooprauiamiB: S. mutans, S. aureus, S. epidermitidis,
Lactobacillus plantaris, C. albicans. Ilpu npoBeneHHI eKCIIEPUMEHTATBHUX TOCITIIKEHb
KepyBaJIUCS 3arajJbHONPUHHATUMH METOAUYHUMH PEKOMEHIAIISIMH 3 MIKpPOOI0JIOTTYHUX
JIOCHIIKEHD.

Pe3yibTaTu Ta ix o0roBopenHsi. Ha moyaTky mpoBeneHHS €KCIIEPUMEHTY OyII0
JOBEJICHA CXUIBHICTD JI0 O10MUIIBKOYTBOPEHHS BCIX 3aCTOCOBAHUX TECT-KYIBTYP.

JlocnimKkeHHs BIUTUBY Ha O10TUTIBKOYTBOPEHHS €KCIIEPUMEHTAILHOTO TECT-3pa3ka
Oyno mpoBeneHO B 2 eTamu: Ha MEpHIOMYy €Tali BU3HA4Yald BIUIUB SK OKPEMHX
CKJIaIOBUX KOMIIOHEHTIB TECT-3pa3Ka KYBaJbHOI TI'yMKH TaK W IXHBOIO CyMICHOTO
3aCTOCYBaHHS Ha Tporec OiOTUTIBKOYTBOPEHHS; Ha HACTYITHOMY €Tami JOCHTIIKCHb
BUBYAIN 37aTHICTb KOMIIOHEHTIB, IO BXOJATh 0 CKIaAy TecT-3pa3ka, pyHHyBaTH
O10TITIBKM MIKPOOPTaHI3MiB.

B xoai mocmimxkeHp OyJI0O BCTaHOBJICHO, IO TpoIec OiOTIIBKOYTBOPEHHS Mae
psIMY KOPEJSLIMHY 3a1€XKHICTh BiJl XIMIYHUX CKJIaJOBUX TECT-3pa3Ka.
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Tak, BcTaHOBIEHO, 10 Mmia Ai€r0 ackopOiHoBoi kuciaoTu (C), mizonumy (JI) Ta
KOMIUIEKCY ackopOiHOBOi kuciaoTu Ta jizonumy (C+JI) peectpyeTbcsi NMpPUTHIYEHHS
O10IUTIBKOYTBOPEHHSI MiKpoopraHiamiB. KpiM TOro, CToCOBHO BHU3HAY€HHS 3JaTHOCTI
CKJIaJIOBUX KOMIIOHEHTIB PYHHYBaTH OI1OTUTIBKH, JOBEACHO, IO BIAHOCHO J100OBUX
OiormiBok L. plantaris HaiOuiblnl BUpakeHY 37aTHICTH 10 PYHHYBaHHS BUSBUJIA
ackopOiHOBa KHCIJIOTa, fKa I[E€pPEBUIIYyBaJlla KOHTPOJIbHI pe3ynbTatd y 8,25 pasu.
CrocoBHO 1000BUX O10TUIIBOK 1HIIMX MIKPOOPraHi3MiB BCTAHOBIIEHO, IO AOCHIKYBaH1
PEUYOBUHH, SIK CAMOCTINHO, TaK ¥ y OE€IHAHHI, HE BUSBJISAIOTh CTATUCTUYHO JOCTOBIPHOT
PI3HHUIII, Y TIOPIBHSIHHI 3 KOHTPOJIEM.

BucnoBku. BcraHoBneHo, 1o mnporec O1OMIIBKOYTBOPEHHS MPEICTaBHUKIB
oaxtepini (L. plantaris, S. mutans, S.aureus, S.epidermitidis) Ta rpu6is poxy Candida
OPUTHIYYETHCSI B pe3yJibTaTl BIUIMBY JH30LMMY Ta acCKOPOIHOBOi KHUCIOTH SK
CaMOCTIMHMX pEYOBMH, Tak W Yy mnoeaHanHi. OpaHak, JOBEJEHO, WIIO 3a3HAYeHI
KOMITOHEHTH HE BUSIBWJIM JOCTOBIPHOI 3[aTHOCTI 10 pyHHYBaHHSA J0OOBHX O10TJIIBOK
MIKpOOPTaHi3MiB.

TakuM yuMHOM, Ha MIACTaBl MPOBEIAEHOTO AOCTIIKEHHS MOKHA 3aIllpONOHYBaTH
3aCTOCYBaHHSI aCKOpOIHOBOi KMCJOTH Ta JI30LMMY Yy CKJaZl JIKYBaJIbHOI >KYBaJbHOI
TYMKH 3 METOIO TOMEPEIKEHHS JIOKATI30BaHUX THIHHO-3aMajbHUX MPOIECIB POTOBOI
MOPO>KHUHH.

NCITOJIB30OBAHUE 2JIEKTPOHHBIX OBPA3OBATEJIBHBIX
PECYPCOB ITPU NIPEITIOJABAHUU MUKPOBUOJIOTI'H, BUPYCOJIOT'NA
N UMM YHOJIOT'UHA

Yemeson C.A.,12 Jlurycos H.B.,> Camanos B.II1.!
Byxapckuii meouyunckuti uncmumym, Byxapa, Y36exucman', Ypanvckuil
2ocyoapcmeennbiii Mmeouyunckui yrusepcumem, Examepunoype, Poccus?
diverdoc78@gmail.com; litusov@yandex.ru; baxodir_samadov@ mail.ru,

CoBpeMeHHBIE METOJMKHU TPENoJAaBaHUs MUKPOOHMOJIOTHH MPEAyCMAaTPUBAIOT
UCIIOJb30BaHUE CTYJEHTAMU U NPENoJaBaTeIsIMU MEIULIHUHCKUX YHHUBEPCUTETOB
ANEKTPOHHBIX PECYpPCOB TMpPU MOATOTOBKE K 3aHATUSAM, 4YTO TpeOyeT BiIaAeHUS
nH(OPMAITMOHHBIMU TeXHONOTUsAIMHU. [Ipu pazpaboTke 3IEKTPOHHBIX YUYEOHBIX TOCOOUI
MporpaMMHOE  OOEcCIleYeHHe psAJa PECypcoB  JaeT  BO3MOXKHOCTh  CO3/IaHUs
MYJIBTUMEIUAHBIX TPOIYKTOB, C ayAHO-U BUACOPparMEHTaMU M I[BETHOU TpaduKoii.
Bo3MoXHOCT, TIpocMOTpa y4eOHOTO KOHTEHTAa I10 MHUKPOOMOJIOTHM C IIBETHBIMU
M300pPOKEHUSAMH BaXXHO I KAYECTBEHHOTO OOY4YEHUS, TMONYYCHHUS HYKHBIX
KOMIETEHIIUIA, TaK KaK KyJbTypajibHas JIMAarHOCTUKA M MHUKPOCKONHUS HATHUBHBIX
o0pa3loB mpeaycMaTpUBaeT WMEHHO HAJIMYUE/OTCYTCTBHE IIBETOBBIX PEAKIIHS
Hanpumep okpacka 1no ['pamy, Lune-Huneceny. B VYpansckoM rocynapCTBEHHOM
MenuuuHckoM yHuBepcutere (YI'MY) ecTh ynauHblil onbIT pa3pabOTKU 3JIEKTPOHHBIX
obpazoBatenbHbIX pecypcoB (DOP) ¢ momomeio nporpammuoro obecnedenus (I10)
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caiita aucranimonHoro ooydenus (J1O) http://do.teleclinica.ru. CotpynHukom
Kaeapbl MHKpPOOMOJIOTMH, BHpycojsoruu u umMmyHosornn YI'MVY mnpodeccopom
JlurycoBeim H.B. Obu1 co3zgano 49 O0P (bpynemnes, Hcropus MHKpOOMOIIOrHH,
CpenctBa crneuuduueckoil npoUIAKTUKK OaKTepUaNbHBIX U BUPYCHBIX HHQEKIIH,
Coinaot tud, Tymspemus, Uyma u T.4.). 11O caiita IO umeno psa ymaoOHBIX IS
aBTOpa-pazpaborunka omiui, HeAOCTYNMHbIX B [IO0 MHOrUX 3JIEKTPOHHBIX OMOIMOTEK,
miatgopmax J[O, Hampumep aBTOpPY IOCTYNEH MOMHUMO THUIOBOM 3arpy3ku (aiioB B
dopmare PDF BBOI TekcTa yepe3 Oydep u3 (aiiios, co3maHHbIX B penakrope Word, u
JOCTYIIEH PEXHUM MPSMOT0 peAaKTUPOBaHUsI TEKCTOBBIX MAaT€pUaOB MPsIMO Ha caite, B
pexxume online. JlaHHas BO3MOXKHOCTH CYIIECTBEHHO O0JIEr4aeT KOPPEKIIMIO TEKCTa,
OlepaTUBHOE OOHOBJIEHWE MATEpPUAJIOB aBTOPOM, 3HAUUTEIBHO YCKOPSET CO3/IaHHE
O0P. 110 caiita 10 1mo3BoJIsIO CO3/1aBaTh PyOPUKATOP APEBOBUIHOIO TUIA, C JTOOBIM
KOJIMYECTBOM BJIOKEHUH B MAIKY IJIaBbl/TEMbl U BO3MOXKHOCTBIO MEpPEX0jia CTyI€HTaAMHU
B HYXHYIO TIJlaBy 4epe3 JeBOe MEHI0, 0e3 TMOoucKa HYXHOH HHpOpMaLNU
PacIoIOKEHHOU 10 TUMY «KUHOJIeHThI». Ha caiite JIO Oblna npeaycMoTpeHa BhITpy3Ka
DOP na BHemHWi HocuTedb B ¢opmate chm, ¢ Bo3aMokHOCTHIO padoTer Ofline ¢
COXpPaHEHHMEM OCHOBHOTO (PYHKIIMOHAJIA, BIUIOTH J0 pabOThl TECTOB PAa3HOTO THUIA B
oOydaromeM M 5K3aMEHAIIMOHHOM pPEXHME, YTO TMO3BOJISLJIO CTYIAEHTaM HE TOJBKO
U3y4aTh HYXKHBIA pa3fies MUKpPOOMOJIOTHUH, HO M OCYHIECTBIISTh CAMOKOHTPOJIb 3HAHUH.
O0P, pasmemniennbie Ha moprane O YI'MY Obuid AOCTYNHBI CTyAeHTaM BceX 6
(bakynbTETOB IMOCJIE aBTOPHU3AIMHU. 3al[UTa UHTEIUIEKTyaJIbHOU coOcTBeHHOCTH Ha DOP
NOMUMO DPAaHXUPOBAHHOTO JIOCTYyNa, aBTOPU3ALMHU CTYAECHTOB IO JIOTUHY M MapOJIIO
OCYIIECTBIIsUIACh B BUJE peructpauuu B O0beIMHEHHOM (POH/IE JIEKTPOHHBIX PECYPCOB
«Hayka u o6pazoBanne» (ODPOPHMO). ABTOpOM 3JIEKTPOHHBIX MOCOOMM TMOTYUYCHBI
peructparmonnbsie  ypocroBepenuss or O®DOPHHMO na Bce cBom pa3paboTKw,
3alMINAONME aBTOPCKUE mpaBa Ha OOP aHalOrMyHO NATEHTOBAHUIO M JIAHHBIE
yJAOCTOBEpPEHMS YuuThIBalOTCS Beepoccuiickoil arrectaninonHo komuccueit (BAK) B
Ka4yecTBE MyOJUKAIMK MPU 3aIUTE AUCCEPTAILINH.

OuepeansiM dTanoM ucnonb3zoBanus 13 S0P (Ctonbusk, Yyma u T.1.) B mpoliiecce
IpernoaaBaHusl MUKPOOHOJIOTHH, BUPYCOJIOTUU CTajla OpraHu3alusi CETeBOr0 JIOCTyIa K
HUM JUIsI CTYJICHTOB M3 POCCHUHCKUX BY30B MapTHEPOB, B TOM 4YHCJE ObLIO MOJIHCAHO
cornamienne ¢ KpacHospckuMm MemMIMHCKUM yHHUBepcuretoM uM. B.®. BoiiHo-
SIceHenkoro 0 COBMECTHOM HCIIOJIB30BAHMU 3JIEKTPOHHBIX pecypcoB Ha caiite O, 4uro
peanu3oBbIBajoch Ha npoTskeHuu 6 net (2011-2016). Ha cnenyromiem stane pa3BUTHS
ucnonp3oBanrsg DOP B MEAUIIMHCKUX BY3aX CTAJIO MEXIYHAPOIHOE COTPYJHUYECTBO, B
YaCTHOCTU opraHuzamus jgoctynma Ha cadt JIO YI'MY crynentoB byxapckoro
MEIUITMHCKOTO MHCTUTYTa UM. A0y Anu noH CuHo PecyOnuku Y36exuctan. Xopomum
MOJICTIOPbEM TIPU CAMOCTOATEIBHOW padoOTe CTYAEHTOB MOIYT CTaTh OHJIAH KYpCHI C
BUJICO-JIEKLIUSIMH, B KAYECTBE MPOOOPa3a MOKHO NMPUBECTH Kypc «McTOpHs U TEXHOIOTUs
BEDKHBaHUS» pa3padoTanHbix B HUY Tomckmii TOCymapcTBEHHBIM YHHBEPCUTET U
pasMenieHHOM Ha  oOpa3oBaTenbHOM  muatgpopme  «JIlekropuym», B  KOTOPOM
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paccMaTpuBalOTCd HCTOPUYECKHE AaCHEKThl W MOCIEACTBUS [JIsl YEIOBEYECTBA
ANUAEMHM psiia 0c000 OMacHBIX MH(MEKIMI: YyMa, X0JIepa, OCIIa, JIeTpa.

BoiBogpsl.  BiageHue — MHQOPMAUMOHHBIMM —~ TEXHOJIOTMSIMA  IO3BOJISET
npenojasarenasiM co3aaBaTte JOP mo MUKpoOMOIIOrHH, BUPYCOJIOTHH, UMMYHOJIOTUHU C
pasmenienueM Ha caiite JIO By3a, B ObC, Ha BHENIHUX HOCHUTENSIX, IIaTGopmax
AIEKTPOHHOTO OOYyYEHHS.

Jns Obictporo co3manus  MyJbTUMenuiiHbIX ODOP  TpeOyercss KauecTBEHHOE
MPOrpaMMHOE O00OECIIEUeHHE U MOMOILb TPETIOIABATEN0 B Pa3padOTKe COTPYIHUKOB OTAENA
JIO, crenuanucToB 1O KOMIBIOTepHOH rpaduke, Web-nmzaiiny. Hammume DOP mo
MHUKpOOHMOJIOTMHA C pa3MmelrieHneM Ha caiite J[O mo3BoisieT OCYIIECTBISATH By3aM
MEXYHUBEPCUTETCKOE COTPYAHUYECTBO, KOTOPOE MOXKET OBITh M MEKTOCyapcTBeHHbIM. [Ipu
MEXTYHApPOJITHOM COTPYAHUYECTBE, COBMECTHOM HcCIoib3oBaHun DOP 1mo mMukpobuonoruu
BaXEH HE TONbKO au3aiiH DOP, HO WM HanmM4yMe BEpCUM HA AHTJIMHCKOM SI3bIKE, WM Ha
0(hUIHMATBHOM FOCYJAPCTBEHHOM SI3bIKE CTPaHBI, I71€ HAXOJUTCS By3-TIApTHED.

POJIb IHd?EKHIﬂHOFO OAKTOPY Y PO3BUTKY PEBMATOHIHOFO
APTPUTY
Yikirkina B. B., Kononenko H. M.
Hayionanvnuii papmayesmuunuti ynisepcumem, m. Xapxis, Yrpaina
valentina.chikitkina@gmail.com

Pesmaroiguuii aptput (PA) - cuctemMHe 3amnajibHe aBTOIMYHHE 3aXBOPIOBAHHS, SKE
BUHHUKAE B PE3YyJbTaTI aHOMAJIBHOI IMYHHOI BIATOBII Ta XapaKTePU3YETHCS XPOHIYHUM
€pPO3HUBHUM IIOJIIapTpUTOM. Po3moBcromkeHicTh PA y BCboMy CBIiTI KouBaeThes Big 0,5
10 1%, 3axBOproBaHHS MPHU3BOINUTH 10 3HMKCHHS SIKOCTI KUTTS, PAaHHBOT 1HBAJIIIHA3AIIIl,
nigBuIeHoi cmeptHocti. JloTemep eTionoris PA MOBHICTIO HEBigoma, IIPOTE
BBA)KA€THCH, IO BAXKIMBY POJb Y CXHIBHOCTI Oopraiamy mo PA BimirparmoTh CKIamHI
B3a€EMOJIIT MK CIHPHUSATIMBAM TCHCTUYHUM (DOHOM Ta HIMPOKHUM CIIEKTPOM (HaKTOPiB
HABKOJIUIITHHOTO CEPE/IOBUINA (HAIIPUKIIAJ, TIOTIOHOBUW AWM, BIUTMB IUITY), CEPEa IKUX
OesnepeyHuMH JiijiepaMu € Oaktepii Ta Bipycu. Bimomo, mo xBopi Ha PA marote BUILy
CIPUHHATINBICTS 10 OakTepiaJbHHX Ta BIpYCHHX IH(EKIii Ta aucOamaHc IMyHHOI
CUCTEMH, HDK TOMYJSIS Yy IUJIOMY, V TAI€HTIB BHUSBISIOTh BPOJKEHY HE3/IaTHICTh
KOHTPOJIOBATH 3aNaibH1 peaKilii.

Ha me#i yac icHye 3HaYHUN TEeperik MIKpOOpPraHi3MiB, SIKI MOXXYTh IPOBOKYBAaTH
PA, xoya 1OCTOBIpHHWI 3B'S30K MiXK KOHKPETHUM I1H(QEKIIHHUM areHToM Ta
3aXBOPIOBAHHSM HE BCTAaHOBJICHHH. Pi3HMMH aBTOpaMu B Cyrio0ax i CHpOBAaTIIl XBOPUX
Ha PA BUSBISINCS ACKUIbKA MIKpOOpPraHi3MiB a00 X KOMIIOHEHTIB, TAKUX SK XJIaMiJis,
MIKOITJIa3Ma, TeMKOOAKTep, 30J0MUCmuli Ccmaginiokok, Nio2eHHUll CmpenmoKoKK,
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KuwikoBa Ta reMo(iubHa MHaJdyKa, MIKOOAKTepii TyOepKylibOo3y, IepHecBIpycH,
Bipyc iMyHoAehiUTY MtoauHu, Bipyc Enmreiina-bapp, rpudu Ta i,

[Ipote, moci HE JOBEACHA HASBHICTH TEBHOTO CIEKTPY TMATOTCHHUX
MIKpOOpraHi3MiB, Kl 1HINIIOIOTE PA, OCKUIbKM BIH MOXe€ OyTH MOJIMIKpOOHHM a0o
MICTUTH KYMYJSITUBHHI €(eKT ACKUIbKOX OakTepianbHUX/BipycHux (akropis. [leski
aBTOPU BBaXalOTh, 1110 MAaTOreHHA i 1HQEKIiitHOTO (akTopa MOXKE peanizyBaTUCs
JUIIE 332 TIEBHUX CIPHUATIMBUX YMOB, HANpUKIA, MPH MOEIHAHHI 3 TICUXOJIOTIYHUM
CTpecoM Ta/ab0 XpOHIYHOIO MIKPOTPaBMOIO TKaHUH cyrio0iB. KiliHi4HI NposiBH,
BUKJIMKaH1 1HPEKIIHHUMH 30y THUKAaMU MOKYTh BapilOBaTH y Mpoileci po3BUTKY PA: Ha
cramii Manidecrarmii 3axBOprOBaHHS OaraTto IAIIEHTIB MalTh BUPAXEHUH IIEBHUU
IHGEKIIHHNT CHHIPOM, KU 3MEHIITYETHCS 3 TPUBATICTIO 3aXBOPIOBaHHS, B TOH 4yac SK
Ha MI3HIX CTaliSIX ICHY€ PU3UK PO3BUTKY 1H(EKIIMHUX YCKJIaJHEHb BHACIIJIOK Teparlii
IPOTUPEBMATHYHUMU TIPEIIapaTaMHU.

Takok y BHHMKHEHHI 3aXBOPIOBaHHS MOXYTh BiJlirpaBaTH pOJIb TCHETHYHI
BIIMIHHOCTI Ta OCOOJMBOCTI IMYHHOi cuctemu. Jloci BUEHI HE MIMIUIA CIUIHBHOTO
BHCHOBKY II[0JI0 MEPBHUHHOCTI JBOX acmekTiB y po3BUTKY PA: 1) wacti Ta TpuBami
1H(EKI[lT TOPYIIYIOTh TOJEPAHTHICTh OPTaHi3MYy JI0 BJIACHUX aHTUTEHIB Ta BUKIMKAIOTh
HAOyTHil iMyHOAEe(IUUT, 2) BPOKEHUU JAeDIIMUT TOJECPAHTHOCTI Ta KOHTPOJIO
3amajieHHs, SKHH MOXE MaTH MiICIle HaBiTh 3a 3BHYAMHOI YacCTOTH Ta TPHUBAIOCTI
1HGEKIIMHNX 3aXBOPIOBAHb.

3a yMOBH NEPBUHHOCTI 1H(EKIIHHOTO (aKTOPy IMMATOJOTIYHI aBTOIMYHHI peakIIii
MOXYTb 3aITyCKATHCS IUIIXOM MOJIEKYJISIPHOI MIMIKpii, TOITUPEHHS €MITOIIIB, aKTHBAIIi1
MOJIKIIOHAIBHUX JIM(OIMTIB Ta BIPYCHOI IepcUCTEHIlli. MoleKkynsipHa MIMIKpis
BUHUKAE, KOJM YYKOPIIHI AHTUTEHH MAalOTh JIOCTaTHIO CTPYKTYpHY CXOXICTh 13
BJIJACHUMH aHTHUT¢HaMH (TOOTO MOAiOHI emiTomnu). BHAcCIimOK I[bOro iIMyHHA BIATIOBiIb
Ha IIaTON€HHI MIKPOOPTraHi3MH MOXKE IIPHU3BECTH 10 IIEPEXPECHOI PEaKTUBHOCTI 3
BJIACHUMH aHTUTCHAMH, MPOAYKIIII IepeXpeCHO-PEaKTHBHHMX AaHTHUTLI, SKI MOXYTh
BUKJIMKATH TOIIKOJKEHHSI TKaHUH TocCmojaps. 3a HasBHOCTI HECTPUATIMBUX YMOB
IMyHHa BIJIMIOBiAL TOCHOAAps Ha MATOTCHHM, a TaKOX IpsAMa araka IaTOreHy Ha
rocrofaps MOXE€ MPU3BECTH 10 TOIIKOJIKEHHS BJIACHOT TKAHWMHM Ta BUBUIbHEHHS
ayTOAHTHUICHA, BHACIIIOK YOTO PO3BHUBAETHCS aBTOCHEIM(IUYHA IMyHHA BIOIMOBiAL. Tak,
nocmkeHHss Bo M. ta cmiBaBT. (2018) mokasanm, 1m0 MOJEKYyJIsIpHa MIMIKpis MiX
BipycoM Emmreiina-bapp, mikoGakTepismu TyOepKyIb03y Ta ENTHAAMH TOCTIOAAps i€
SK TaTOTeHHUM MexaHi3M PA.

Kpim Toro, OaktepianbHi iH(EKII MOXYTh NPH3BOIWTH A0 Hpojideparii Ta
mudepentitoBandss B- Ta T-mimdormutie 6e3 ix aHTUreHHOT crenu(igHOCTI, IO
MPU3BOAUTH JI0 MPSIMHUX 3aMaJbHUX PEAKIlid MPOTH TOCTOAAps, BUKINKAIOYN aKTHBAIIIO
MOJIKJIOHATBHUX JiMoruTiB. Takok MikpoOHa 1H(EKIS MOXKe 3amyCcKaTH 3amaibHi
NIUISIXH, aKTUBYIOYH PEAKTHBHI KIITHHH JTIM(OIMTIB, IO MPU3BOIUTH 0 ayTOIMYHHUX
peakKIlii, Kl Ha3MBaIOThCS aKTUBAIIIEIO CBiKA.

Ha xopucte mnepeBakaHHs BpPOJKEHOIO MeXaH13My 3anycky PA cBiIuuTH
acomiamiss 3 reramu HLA-DR 1 BapianTtamu reHiB, Sk He BimHOCATbcs 10 HLA.
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Takox miaTBepKeHHSAM € aconiroBanHs 3 PA aneneit DRB1+01 ta *04 (3aranbHi
eniTonu), sIKi MpU eKkcrapecii €PEeKTUBHO 3BSI3YIOTh I[UTPYJIIHOBaHI MNENTUIU 1
MPEACTaBISAIOThH 1X pernentopam T-KIITHH, 110 € ONTUMAIbHUM JJI PO3BUTKY IMYHHOI
BIIMOBI/I1 MPOTH IUTPYAIHOBAHUX MENTHUIIB Ta I aKTHBAIlli IPOAYKIIIT Mpo3amaIbHUX
Thl-urokiniB. Y pooori M. 1. Arleevskaya (2016), mokazano, mo HLA-DRB1*04
MOB'A3aHUM 3 HU3BKOI 4acTOTOIO0 T-1iMQOIUTIB, SKI MalOTh BUpIIIAIbLHE 3HAYCHHS B
KoHTpoui iHbekuii Bipyc Emmreitna-bapp, Toni sax naBmaku, HLA-DRB1* 07, anens,
MOB'A3aHUM 3 HU3bKUM PU3UKOM PO3BUTKY PA, acoIitoeThcsi 3 HaWBUIIMMHU YaCTOTaMU
T-nimdonuTiB nepudepuaHOi KPOoBi.

AJleKBaTHa TMPOTHBIPYCHA BIJAMOBIAbL OaraTo B 4YOMY 3ajie)KUTh BiJ aKTHUBAIlIi
curHaibHOrO 1UIsiXy NF-kB, skuili BBaXaeTbCs NPOTOTUIIOM MPO3aNaIbHOTO
CUTHAJIBHOTO IUISAXY, IO KOHTPOJIOE SK matoreHe3 PA, Tak 1 BIpycHY iH(]EKIIio,
3aBJISIKM €KCIpecii Mpo3anajibHUX TeHIB XeMOKIHIB, IIMTOKIHIB, PELIENTOPIB, PETYIsTOPIB
amonTo3y, BHYTPIIIHBOKIITUHHUX CUTHAJIBHUX MOJEKYT 1 (PakTopiB TpaHCKPHUIMILI.
Crumynsamis curHanbHoro nuisixy NF-kB Ta iaridyBanus nos'szanoro 3 TNF amontosy
(ocmabnenoro npu PA HaBiTh 0€3 11i€i momaTKoOBOi i) MOTEHIIIOIOTH PO3BUTOK PA.
Takuii mIISX MOXKE IMOCHIIIOBATHUCS Y pa3l IIUTOMErajoBipycHOI 1HGEKII Ta BIpyCY
Enmreiina-bapp, ockinbku Bipycam moTpiOHI kuBi, (DYHKI[IOHAJIbHI Ta aKTHBOBaHI
«TIMQOIUTHY», YOT'O MOKHA JIOCATTH, KOHTPOIIOKOYH OJIMH 1 TOW K€ CUTHAJIBHUN MIISX
NF-xB 1, y cBoro uepry, 6mokyroun TNF-criopigHenuii armomnros.

Takum ymHOM, Ha 1l dYac JOBEACHO 3B'I30K MIK BIUIMBOM IaTOr€HHHUX
MIKpPOOPTaHi3MiB Ta po3BUTKOM PA, 110 103BoJIsI€ po3po0IIsITH e(PeKTUBHI TepareBTUIHI
CTpaTerii paHHBO1 Teparii 3aXBOPIOBAHHS.

BIIJIUB MOJJO®OPMY HA AAT'E3UBHI BJACTUBOCTI KOCURIA SPP.
Yymaxk 1O.B., JIo6ans I'.A., AnanbeBa M.M., @®ayctoBa M.O.

Tlonmascvkuii Oeporcasnuii meouunutl ynisepcumem, m. Illonmasa, Yxpaina
67parallel@ukr.net

AKTyalbHiCTh. ATBBEONIT IEJEM, a00 TaK 3BaHa CyXa JIyHKa MPEICTaBIsIe€ COOO00
HaAMOLTBII MOImUpeHe 1HQEKIIITHO-3anaNbHe YCKIAIHEHHS MICHs Ooneparlii BUiaieHHs 3y0a
i yac amOymaropHoro npuitomy. OHIEIO 3 TOJIOBHUX MPUYUH BUHUKHEHHS 1HPEKIIIHO-
3aIaJIbHOTO MOCTEKCTPAKITIMHOTO YCKIIAHEHHSI € MIKPOOPTaHI3MHU.

baktepii MaroTh (akTopu TATOrEHHOCTI, SKi JOMOMAararoTh B3AEMOMIATH 3
KITITHHAMHU-MIIIEHSIMHI OpTraHi3My JIFOJIMHU i 4Yac MaTojorigHoro mporecy. Jlo Takmx
(daxTOpiB MO’KHA BITHECTH aJr€3WBHICTh MIKPOOPTaHi3MiB, sika 3a0e3meuye MpUKPITUICHHS
Ta KOJIOHI3aIlit0 OaKTepialbHOTO areHTa, YMM MOXKE CIIPHYUHUTH PO3BUTOK 1H(EKIIIHHOTO
nporiecy. 3MaTHICTh 0 aare3ii XapakTepu3ye BIpYJICHTHICTh MIKpOOPTaHi3My 3a HAsBHICTIO
aAre3uHIB, SKi TPEACTABICHI MOBEPXHEBUMH OLIKAMH, KalCyJbHUMH IOJTiCaXapHuIaMH,
TEHXOEBUMH KUCIIOTAMH Ta 1HIITAMH.
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Mikpoopranismu siki BimHOCSTECST 10 poay Kocuria Spp. BXOAATh 10 CKIATY
MIKpO(DIOpH MOPOKHUHU pOTA. 3riTHO JITEPATYPHUX JXKEPEN TaHUI MIKPOOPraHi3M TaKOXK
OyB 11eHTH()IKOBaHMHN Bl XBOPUX HA MEHIHTIT Ta €HAOKapauT. HaykoBui MOB’s3ylOTh
yuacth KocCuria Spp. B MaTOJOTIYHHMX MPOIECcaX 3 BHCOKOKO aJre3WBHOIO BJIACTHBICTIO
OaxTepiit JaHOTO poy.

Bimomo, 1m0 aHTHCceNnTUYHI Mpenapatd MarwTh 3/aTHICTh 3HW)KYBAaTH aJIr€3UBHI
BJIACTUBOCTI  Oakrepid. ToMy 3alMINAETHCS AKTyaJlbHUM TOLIYK  AHTHUCENTHKIB,
3aCTOCYBAHHS SIKUX JIOTIOMOKE BHPIIIUTU MPOOJEMy 3 JIKYBAaHHAM Ta MPO(UIAKTHKOIO
THQEKIIITHO-3anaIbHUX TOCTEKCTPAKUIHHUX YCKIIAHEHb.

Meta. BuBuenns nii #omodopMy Ha aAre3wBH1 BJIACTUBOCTI KIIHIYHHUX 130JIATIB
Kocuria kristinae i Kocuria rosea BUIUICHUX 3 MOPOKHUHU POTa XBOPUX Ha 1HQEKIIIHO-
3arayibHi OCTEKCTPAKIIHHI YCKIaJHEHHS.

Marepianu i meronm. Jocniaunu kiiHiuH1 13onatu Kocuria kristinae i Kocuria
rosea, siki OyJiv BUJUICHI Bl XBOPUX, 110 TMPOXOWIN JTIKyBaHHS 1H(PEKIIHHO-3aNaIbHOTO
NOCTEKCTPAKIIHHOTO YCKIAHEHHS Y JIKYBAJIBHO - XIPYPriYHOMY BIIIUIEHHI KOMYHAIBHOT
ycraHoBU «llonTaBchkuil 0OJACHWM IIEHTP CTOMATOJIOTII — CTOMATOJIOTIYHA KIIIHIYHA
NOJIKITIHIKa».  [AeHTHdIKaIii0 BUAUIGHUX KYJAbTYp TPOBOAWIM 3a  JOMOMOTOIO
aBTOMATUYHOTrO OakTepiosoriyHoro aHamizaropa Vitec — 2 compact bioMarieux (Opasiris).

B 10CHiKyBaHHI BHKOPHCTOBYBaIH aHTHcenTHK Monodopm (apiGHOKpucTaniunmii
nopomok  BupoOHmnTBa I[lll«Jlatyc» wm.XapkiB). B sxocti Hocis Homodopmy
3acTOCOBYBaJH 5% 1010 OPMHUI OUHT, MPUTOTOBAHUHN CAMOCTIHHO.

AJre3uBH1 BJIACTUBOCTI KJIIHIYHUX 130JIATIB M i€l Homodopmy, BHU3HAYAIU 3a
MmeToaukoro B.I. bpuitica 3 BUKOpUCTaHHSAM €pUTPOIUTIB JroauHu rpymnu kposi 1(0) Rh+.
AJre3uBH1 BJIACTUBOCTI JOCTIKYBAaHUX 130JITIB OIIHIOBAIM 3a 1HACKCOM aJre3MBHOCTI
mikpoopranismie  (IAM), mo BpaxoBye HacTymHi kputepii: mpu [AM < 1.75 -
MIKpOOPraHi3MH HE TPOSBISAIOTh aare3uBHICTh, ipu IAM 1,75-2,49 — mikpoopranizMu
BITHOCATBCSA O HU3bKoaare3wBHUX, npu I[AM 2,50-4,0 — MikpoopranismMu €
cepenHboare3uBHUMH, pu [AM > 4,0 — MikpoopraHizMu IIPOSIBIISIIOTh BUCOKI a/iIre€3UBHI
BJIACTUBOCTI.

Pesyabratn i BHcHOBKH. JlocmimkyBaHi kimiHiuHI i30T Kocuria spp mamm
BHCOKY aJT€3WBHY BIIACTHBICTh, Tpo 10 cBimuuB [AM > 4,0. Ilicna nii #iomodopmy
aare3uBHICTD 130aTiB Kocuria kristinae i Kocuria rosea 3anuinanach BHCOKOIO, Ha IIO
BkasyBaB IAM > 4,0. Jlis aHTUCENTHKA HE CIIPUYMHIIIA TAJIBMYBaHHS 3/IaTHOCTI JIO aJre3ii,
SKUMH BOJIOJIIFOTh JIOCHI/DKYBaHI KITiHIYHI 13059t Kocuria kristinae i Kocuria rosea.
Hame pmochimpkeHHS TMMOKa3ye, IO TPAIMIIIMHUKA METOJA JIKYBaHHS Ta MPO(IIaKTHKH
1H(EKIIHHO-3aaIbHAX TTOCTEKCTPAKIIIMHMX YCKIaJHCHb 3 BHKOPHUCTAHHSAM TaMITOHAIH
TyHKA 3y0a 3 aHTUCENTHKOM HOoAo(hopMoM, HE BIUTMBAE HA (AKTOPH BipyJICHTHOCTI
KITHIYHAX 13078TiB poxmy Kocuria spp. BpaxoByrouwm BHIe3a3HauCHE, aKTyalbHUM
3aJIMINAETHCSA TUTAHHSA, MO0 TIONIYKY HOBHX METOIB JIKyBaHHA Ta MPOMLIAKTHKU
THQEKITIITHO-3anMaIbHUX  TIOCTEKCTPAKIIMHIUX YCKIQJHEHh 3 BHUKOPHUCTAHHSM IHIIHAX
AHTHUCENTHUKIB, SIK1 JaayTh MOXJIMBICTh 3HU3UTHU BIPYJIEHTHICTH €TIOJOTTYHHX MIKPOOHUX
YMHHUKIB 1HEKIIHHO-3aNIaTbHOTO MPOIIECY MOPOKHUHU POTA.
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