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Annotation. The need to minimize risks in the functioning of the industrial
sector of the region is realized through the use of means and tools of state
supervision and control in the production areas of the region; the intensity of the
control measures implemented in certain cases depends on whether the activity of
the enterprise (IE) or industrial facilities used by the owners of the enterprise to
ensure their activities belongs to one or another category of risks. The application
of a risk-based approach is primarily aimed at reducing the number of industrial
accidents, as well as reducing the level of occupational injuries and accidents at
work. This applies to all areas of use of this approach, and the intensity of control
(both the frequency of inspections and their coverage) is inversely proportional to
the level of safety of a particular production site. Thus, the relevant resources are
allocated rationally, and measures are taken exactly where it is necessary.

Keywords: regional economy, risk-oriented approach, risk management,
industrial sector of the region

In relation to the electric power industry, the key principles of the risk-based
approach are set out in the provisions of the government Decree "On Amendments
to the Regulations on the Implementation of Federal State Energy Supervision"
developed with the participation of leading Rostechnadzor employees. According
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to the specified act, a dynamic model should be used for risk management, which
is based on the analysis of the statistics of violations that were detected at the facil-
ities subject to supervision. At the same time, the risk category, in accordance with
the severity of such violations, can be changed; supervisory structures, based on
this, get the opportunity, to prevent negative consequences, to direct their control
resources, first of all, to objects belonging to the highest categories [1]. The most
significant indicator of the probability of risks is the power indicator. The activi-
ties of industry entities, heating grid and heat supply enterprises (and individual
industrial facilities), as well as end consumers of electricity, within the framework
of using a risk-oriented approach in state supervision activities, should thus, ac-
cording to the current rules and criteria, be assigned to a certain risk category.

Russian legislation highlights a number of aspects of the risk-based approach,
with the main focus on control and supervisory activities carried out by state su-
pervisory and regulatory authorities. Thus, the Federal Law "On the Protection of
the Rights of Legal Entities in the Exercise of State Control" defines that in order
to increase the efficiency of the use of all types of resources involved in the imple-
mentation of the procedure of state supervision and control, optimizing the costs
of legal entities and individual entrepreneurs and ensuring high efficiency of the
work performed, state control bodies should be guided by a risk-oriented approach
when conducting the procedure of state control and supervision. At the same time,
the risk-oriented approach is a way of preparing and executing the procedure of
state supervision and control, in which the intensity, duration of control measures,
as well as the form in which they are carried out, directly depend on which risk
category (or hazard class) the activity of an enterprise or individual entrepreneur
belongs to. When the so-called risk-oriented management system is introduced at
a manufacturing enterprise, a number of goals are achieved [2]:

1) making thoughtful and adequate decisions, taking into account the level of
risk;

2) ensuring the possibility of free circulation of information about risks and
their characteristics (with vertical movement of information flows, and in both
directions - from management to staff and from staff to management); the ability
to take timely measures to manage risks, including their prevention;

3) conducting an audit of those areas of activity that are associated with maxi-
mum risks (including in "real time" mode).

The basis of the entire management system of an economic entity should be
based on thoughtful management decisions and correct goal setting; it is necessary
to make such decisions solely based on the results of a comprehensive analysis of
negative factors that can affect the activities of the entity. To do this, the risk man-
agement system should be an integral part of the enterprise management system.
The definition of a particular risk category for a particular supervised entity is car-

10 || International Conference
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ried out according to the severity of the possible consequences of non-compliance
with legislative requirements in the field of safety of the electric power industry,
as well as the likelihood of their violation.

It should be noted that when operating production facilities of various power
levels or with different network capacity by supervised energy enterprises, the risk
category is assigned to this subject according to the value of these indicators that
corresponds to the maximum hazard class. In addition, the risk category increases
if the object subject to supervision is the only source of heat or electricity that pro-
vides the activities of the enterprise operating this object (Table 1) [3].

Table 1.
Criteria for assigning electric power industry entities, heat supply organizations,
heating grid organizations and consumers of electric energy to a certain risk

category
Features of
attribution of Kateropust pucia
organizations of
owﬁers of energy ! n 1 v A
fac.llgtles, energy High risk Slgn{ﬁcant Mefhum Mm!erate Low risk
receiving devices to category risk risk risk category

risk categories category | category | category

Electric power plants | Installed Installed Installed Installed Installed

capacity capacity capacity capacity capacity

from 500 |from 150 to | from 50 to | from 1to | less than 1

MW and 500 MW 150 MW 50 MW MW
abov

Electric grid facilities | Capacity of | Capacity of | Capacity of | Capacity of | Capacity of
the electric | the electric | the electric | the electric | the electric
network network network network network
from 500 |from 100to| from5to | from 0.15 less than

MW 500 MW 100 MW | to 100 MW | 0.15 MW

Electrical Maximum | Maximum | Maximum | Maximum | Maximum
installations of power from | power from | power from | power from| power
consumers 500 MW | 100 to 500 | 5to 100 0.15t0 5 less than
and above MW MW MW 0.15 MW
(consumers
of the 1st
and 2nd
categories
of power

supply)

[Elb 2 | n
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Thermal installations Installed Installed Installed

and networks capacity capacity capacity
from 10 from 0.15 | less than
MWand | to 10 MW | 0.15 MW

above
Subjects of
operational dispatch
management in Medium risk category
the electric power
industry

Dynamic model

When taking into account the evaluation of the specified model [4,5]:

1) entities operating in the electric power industry are classified according to
risk categories as follows: high risk, significant, medium and moderate; it is nec-
essary to revise the procedure for assigning to all categories except the first, and
introduce certain rules for assigning these categories:

- for at least 5 years immediately before the assignment of the category, there
must be no judicial acts (which have entered into force) issued for violation of
safety requirements, as a result of which an accident and /or a fatal accident oc-
curred at work, in relation to the enterprise (IE), as well as individual officials and
/ or other employees of this enterprise;

- for at least 3 years immediately before the assignment of the category, there
should be no resolutions (which have entered into force) on bringing the subject
to administrative responsibility due to the commission of offenses provided for by
certain provisions of the Administrative Code (articles 9.7 to 9.9, as well as 9.11
and 9.18);

2) entities operating in the areas of heating networks and heat supply, as well
as electricity consumers, are classified according to risk categories as follows:
high risk, significant, medium and moderate; it is necessary to revise the procedure
for assigning to all categories except the first, and introduce certain rules for as-
signing these categories:

- for at least 5 years immediately before the assignment of the category, there
must be no judicial acts (which have entered into force) issued for violation of
safety requirements, as a result of which an accident and /or a fatal accident oc-
curred at work, in relation to the enterprise (IE), as well as individual officials and
/ or other employees of this enterprise;

- according to the results of the latest inspection, there should be no resolutions
(which have entered into force) on bringing the subject to administrative responsi-
bility due to the commission of offenses provided for by certain provisions of the
Administrative Code (articles 9.9 to 9.11);

12 || International Conference
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3) a supervised entity may be assigned a category of significant, medium, mod-
erate or low risk in the following cases:

- over the past 5 years, immediately before the assignment of the category,
there has been at least one judicial act (which has entered into legal force) issued
for violation of safety requirements, as a result of which an accident and /or a fatal
accident occurred at work, in relation to the enterprise (IE), as well as individual
officials and /or other employees of this enterprise;

- over the past 3 years, immediately before the assignment of the category,
there has been at least one resolution (which entered into force) on bringing the
subject to administrative responsibility due to the commission of offences provid-
ed for by certain provisions of the Administrative Code (1st part of Article 19.5);

Attribution authority (Fig 1) [6]

In relation to the level of risk, the activities of supervised entities belong to one
or another category:

- when determining a high, significant, medium risk — in accordance with the
decision of the head (or deputy). head) of the state supervisory authority;

- when determining moderate, low risk — in accordance with the decision of the
management of the relevant territorial subdivision of state supervisory authorities.

Risk categories

[ | | |

1 1I 1T v \Y%
High risk Significant Medium risk Moderate risk Low risk
category risk category category category category
1 time in 3 1 time in 4 No more than 1 No more than 1 Not carried ou
years years time in 5 years time in 6 years

Figure 1. Frequency of scheduled inspections depending on the assigned risk
category

The decision to assign a particular risk category to a supervised entity in the
case of the presence of several such entities in the relevant territory is made by
the management (deputy head) of the supervisory authorities. In turn, the decision
concerning the promotion of this category is made by an official with the appropri-
ate authority.; if such a decision concerns the reduction of a category, it should be
made by the same official who was charged with making a decision on assigning

B3N | 13
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a certain risk category (or hazard class), and at the same time, both the decision
on the reduction of the category in writing and its documentary grounds should be
sent to the authorized body. If there is no corresponding decision at all, the activity
of the supervised entity automatically belongs to the low-risk group.

Scheduled inspections

The following figure shows the regulatory frequency of planned supervisory
inspections of electric power industry enterprises in accordance with risk catego-
ries (hazard classes); it should be borne in mind that subjects classified as low risk
are not subject to planned control (Fig 2) [4, 7].

The basis for inclusion in the annual plan of scheduled inspections is the
expiration of the above-mentioned period in the year of the audit,
starting from the date of:

obtaining a permit for the commissioning of electric power and
heat supply facilities

assignment of a certain risk category in accordance with the
established procedure

the end of the last scheduled inspection

Figure 2. The basis for inclusion in the annual plan of scheduled inspections

A planned audit of an enterprise (IE) is included in the corresponding annual
plan on the general basis that in the period for which the plan is drawn up, the va-
lidity period of the previous audit expires; at the same time, the countdown begins
from the date:

- obtaining (in accordance with the procedure provided for by the provisions
of the legislation on urban development) a permit to put electric power and heat
supply facilities belonging to heating grid enterprises into operation;

- assignment of a certain risk category to a supervised entity (also in accor-
dance with the procedure established by law);

- completion of the last scheduled inspection.

Lists of subjects of supervision

Supervised entities belonging to certain risk categories are included in special
lists compiled by state supervisory structures; the following data are entered into
such lists [8]:

14 || International Conference
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- the name (full) of the relevant enterprise or the passport data of the sole pro-
prietor;

- OGRN and INN;

- the legal address of the company (or the residential address of the sole pro-
prietor);

- the actual address at which the company conducts its main activities;

- the risk category (hazard class), the details of the document according to
which it was assigned, the documentary grounds for assigning the specified cat-
egory.

Information about supervised entities classified, in accordance with the nature
of their activities, into high and significant risk categories should be posted on the
official Internet pages of the relevant state supervisory structures, as well as, if
necessary, updated; such information includes:

- the name (full) of the relevant enterprise or the passport data of the sole pro-
prietor;

- OGRN and INN;

- the legal address of the company (or the residential address of the sole pro-
prietor);

- the actual address at which the company conducts its main activities;

- the risk category assigned to the subject, as well as the date of the relevant
decision by the authorized body.

When posting this information on the international Internet, the current provi-
sions of the legislation concerning the preservation of state secrets of the Russian
Federation must be observed. Supervisory authorities that, according to the Rules
on Assigning Risk Categories to Enterprises, Sole Proprietors and Their Industrial
Facilities, have decided to assign a supervised entity to a particular risk category,
in accordance with the request of this entity, must provide data on the assignment
of the entity's activities to a particular category, as well as the grounds for the
decision. In accordance with the procedure provided for by the above-mentioned
Rules, the supervised entity has the right to submit an application to the state su-
pervisory authorities for a change in the risk category to which its activities were
assigned by the decision of the authorized bodies.

Problem areas of regions in the Russian Federation

The so-called problem zones are territories of various sizes, within which cer-
tain anomalies operate. In particular, this refers to territories that have been nega-
tively affected by the consequences of various kinds of accidents and catastrophes
(both man-made and natural origin), military conflicts, socio-political upheavals,
etc., which ultimately led to the displacement of significant masses of the local
population (forced migration), as well as a decrease in the economic potential of
the region as a result of a sharp drop in production and, as a consequence, the qual-

[Elb 2 | 15
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ity of life of citizens. In Russia at the moment, such territories, for the regulation
of which special techniques should be used, can be classified, based on typological
features formulated according to the results of research, as follows: underdevel-
oped or lagging regions; depressed regions; regions in a state of crisis [9]. The
first of these categories can be attributed to federal subjects whose economy is in
a state of stagnation and whose economic potential is many times inferior to the
national average due to the influence of various factors — both historical and socio-
economic; social infrastructure is insufficiently developed in the territories of such
regions, and local industry is poorly diversified (Altai, the North Caucasus, most
joint-stock companies, except those in which the oil and gas industry prevails,
etc.). The development of such regions should be stimulated through state sup-
port measures, as well as the use of existing advantages; it should be noted that
this requires significant costs, including temporary ones. The depressed regions
of Russia, characterized by a steady and deep decline in economic activity and a
sharp decline in the standard of living of the population, include local zones of old-
industrial, agricultural -industrial and some mining regions of the European Cen-
ter, the Urals, southern Siberia and the Far East. The group of problem regions also
includes a significant part of the northern territories, where typical negative factors
(unfavorable climate and high cost of living, increased production and transport
costs, environmental vulnerability, etc.) are currently not compensated by strong
competitive advantages in the form of the richest resources (oil and gas, diamonds,
precious and non-ferrous metals, etc.). The plight of a number of regions of the
Far North (the curtailment of basic and service industries, significant unemploy-
ment, low incomes, difficulties with the import of fuel and food) require special
measures of state assistance. The situation of a number of depressed regions may
improve if Russia's position in the global arms markets, aerospace equipment,
nuclear industry and other high-tech industries is restored and strengthened. For
most depressed regions, the path to sustainable economic growth can be achieved
on their own by diversifying, converting, modernizing production, stimulating the
development of small businesses, improving the local investment climate, search-
ing for new markets, etc. However, a number of regions with a particularly deep
degree of depression should become objects of targeted state support. According
to the results of the period "January-August" 2021, the volume of industrial pro-
duction amounted to 37.2% compared to the same period of the previous year,
which amounted to 55,019,000 million rubles. What do the indicators of industrial
production demonstrate (Fig 3) [10]
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Figure 3. industrial production indicators 2017-2021 (aug)

Moscow (7,619,691 million rubles), the Tyumen Region (6,877,904 million
rubles), as well as the Khanty-Mansi Autonomous Okrug (3,481,258 million ru-
bles) were among the leaders in terms of shipped goods of their own production,
works and services performed in the country, while the highest industrial pro-
duction indices were in the Republic of North Ossetia (133%), Primorsky Krai
(133.4%) and the Republic of Sakha (Yakutia) (125.7%). Among the lagging re-
gions are the Republic of Altai (5,542 million rubles), the Republic of Kalmykia
(2,841 million rubles), and the Republic of Ingushetia (2,394 million rubles), the
lowest industrial production indices were recorded in the Republic of Ingushetia
(93.3%), Sakhalin Oblast (87.8%). Thus, the use of a risk-based approach for in-
dustrial enterprises is associated not only with control and audit activities, but also
with the main activities of enterprises, including:

- production,

- financial,

- investment activities.

The risk-oriented approach is part of the enterprise management process,
includes a specific strategy, tactics and operational implementation. The risk
management system includes not only analysis and impact procedures, but also
mechanisms for periodic review and ranking of risk management measures and
tools. The full application of a risk-based approach in the management of an in-
dustrial enterprise means the introduction of a risk management system, including
the integration of components of this system into the main business processes and
activities.
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Abstract. The article considers the consequences of the impact of the global
pandemic on the development of national innovation systems. The most affected
areas of innovation activity are highlighted. The negative and positive effects of
the pandemic on the innovation system are studied.
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The COVID-19 pandemic and its aftermath are having an extremely dire im-
pact on the global economy as a whole. In the pessimistic scenario presented by
the OECD in 2020, global economic growth will contract by 2-3% in 2021, global
unemployment will increase further, and corporate investment will remain very
weak.

This crisis represents the worst recession since World War II. Growth has
slowed and continues to decline in most developing countries and markets, the
first time negative growth has occurred in at least 50 years.

The business sector has been hit hard by the crisis, with government lock-
downs, supply chain disruptions and falling demand that have led to a sharp rise
in bankruptcies. Small and medium-sized enterprises (SMEs) have been hit by
the global pandemic even more than large businesses, as SMEs are mainly repre-
sented in sectors such as wholesale and retail trade, accommodation and catering
services, real estate, professional services, etc.

The COVID-19 crisis also affected business research and innovation. Many
innovative companies have curtailed innovation in the midst of isolation. Accord-
ing to a survey of innovative companies conducted in April 2020 by the German
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Federal Ministry for Economic Affairs and Energy, 54% of companies have sus-
pended ongoing research and innovation projects.

An international survey and follow-up interviews with more than 200 industry
leaders conducted by McKinsey in April 2020 showed that the focus on innova-
tion as a top business priority has declined in many industries, with the exception
of the pharmaceutical and medical sectors (McKinsey, 2020).

The sharp decline in demand during the first wave of isolation and limited
access to research infrastructure influenced innovation. As elsewhere, isolation
measures have led to the closure of most innovation and testing centers, laborato-
ries and science parks. This has had a direct impact on the ability of many firms to
make progress in their planned research, product development and commercializa-
tion as outlined in business plans and investor agreements.

Comparing the trends in the filing of patent applications under the Patent Co-
operation Treaty (PCT) before the pandemic and after, the average slowdown in
filing of patent applications can be noted after the outbreak of COVID-19.

COVID-19 has also impacted venture capital firms as the main source of fund-
ing for innovative startups. According to Ipsos MORI's analysis, the number of
venture capital deals globally declined between January and August 2020, reach-
ing its lowest level since February 2013 (Ipsos MORI, 2020).

A survey of 1,000 institutional and corporate venture capitalists, mostly based
in the US, also showed that they slowed their investment rate (71% of normal) in
the first half of 2020.

Universities are facing financial problems caused by the pandemic. Some
students have abandoned their plans to enroll in higher education programs in
2020/21, including international students. All this led to a reduction in the income
of universities from educational activities. It can also affect research spending, as
teaching income often cross-subsidizes research activities. About 60% of OECD
countries have increased their education budget in response to the pandemic. How
these additional funds are spent varies greatly from country to country: for ex-
ample, additional teacher salaries to cover small classes and additional, corrective
training; providing students with digital tools for online learning; additional schol-
arships or loan waiver for university students.

Severe travel restrictions imposed by isolation measures have interrupted the
mobility of human resources in innovation and research (e.g. visiting researchers,
exchanging employees with industry). In the early months of the pandemic, many
scientific events and conferences were postponed or canceled. Instead, some of
these conferences and events (including large flagship conferences) are increas-
ingly being organized digitally, sometimes with very high attendance. The move
highlighted the benefits of digital conferencing, especially in terms of improved
accessibility, reach a more diverse audience, and lower costs. However, virtual ex-
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changes are not an ideal substitute for face-to-face conferences, which often lead
to collaborations and long-term relationships of trust, as well as an opportunity for
aspiring researchers to find work and increase the visibility of their work.

An important change brought about by the pandemic is the faster publication
rate of scientific research results, highlighting the role of open science. Many jour-
nals have accelerated the peer review process to ensure rapid distribution. Based
on data from 669 articles published in 14 medical journals during and before the
current pandemic, the study found that publication times decreased by an average
of 49%, from 117 days to 60 days (Horbach, 2020).

Preprints became more common in the medical research field over a period
of several weeks. Their rapid adoption is also supported by the high proportion
of published documents with open access: an analysis of medical publications by
the OECD shows that the share of open access studies on COVID-19 was 76%
(compared, for example, with 43% for diabetes).

Another phenomenon observed in the early months of the pandemic was the
rapid development of frugal innovations to fill shortages in medical equipment
and other emergency supplies (Harris, 2020). For example, in mid-March 2020, an
Italian start-up remodeled a 3D-printed version of a respirator valve and delivered
100 such valves to Chiari Hospital in a few days.

Some companies in the automotive, aviation, or consumer goods industries
have repurposed (partially) their production lines to produce urgently needed med-
ical equipment such as ventilators and respirators, face masks and hand sanitizers.

Thus, COVID-19 has accelerated the development of already incipient trends
by opening up access to scientific publications, increasing the use of digital tools,
improving international cooperation in research and innovation, stimulating vari-
ous partnerships between the public and private sectors.

Overall, the pandemic continues to pose serious challenges to national innova-
tion systems, jeopardizing key manufacturing and innovation capabilities. Policy
responses to the crisis have focused on securing funding for research and innova-
tion related to COVID-19, with governments, foundations and industry raising
several billion dollars to fund new vaccines and therapies.

In the short term, governments should continue to support research and in-
novation to develop solutions to combat and mitigate the pandemic, while paying
attention to the uneven distribution of the impact of COVID-19.
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Annotation. This article is devoted to the analysis of the well-being of young
people in the era of the COVID-19 pandemic and the prospects of post-COVID
higher education. The study was based on data from official sources and foreign
surveys of students (UNICEF, UN, International Labor Organization, etc.), as
well as on the basis of its own research conducted by the scientific group of Abylai
Khan Kazakh University of International Relations and World Languages among
1000 students of the Republic of Kazakhstan. The idea is substantiated that the
pandemic was not a source, but a catalyst for deep value-transformation processes
in the worldview of young people. The thoughts of scientists about the future of
higher education and bridge-like educational trends are presented.
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The coronavirus pandemic, which spread widely around the world at the begin-
ning of 2020, has seriously affected the education sector. It has led to the almost
complete paralysis of schools, colleges and universities. Already in mid-April,
according to UNESCO, schools were closed in 191 countries of the world, and
more than 1.5 billion students switched to distance education [1]. This process,
which, only at first glance, seems temporary, in fact causes serious concerns of the
academic community with deep socio-economic consequences and a new round
of the global educational crisis. It is believed that the main negative factors of the
pandemic are failures in the work of educational institutions, poor technical equip-
ment, interruptions in the Internet, limited access to educational products, poor
digital training of teachers and students, growing unemployment in education, ris-
ing student debts, etc. [2]. But all this is just the tip of the iceberg.

The COVID-19 pandemic has exposed the education system. The crisis in
which the entire world education was previously in a hidden, latent form, today
it has made itself felt in the most impressive dimensions. Narrow pragmatism
instead of the fundamentalization of education, technization instead of humaniza-
tion, consumerization at the expense of ecologization, and finally, education as a
commodity instead of education as an end in itself: the substitution of the value
foundations of the education system is more obvious than ever today.

With the pandemic came a clear realization that universities do not teach
young people to cope with life's problems. Having become a part of market rela-
tions, serving the consumer society with its increasing imaginary needs, education
has become far removed from the basics and has ceased to perform its main func-
tions - socialization and social control.

Ankit Gupta, a researcher from India, believes that the entire education system
concentrates on teaching students purely professional skills with economic value.
"How to do" instead of the questions "What to do" or "Why something should be
done" [3]. The education system does not prepare students for life, does not help
them cope with problems and difficulties that arise outside their profession. As
a result, modern students are disoriented, worried, lose their purpose and under-
standing of the events taking place.

Thus, according to a UNICEF survey on the impact of COVID on the mental
health of adolescents and young people, conducted in 9 countries and covering
more than 8 thousand respondents, one in three said that they feel anxious (27%)
and another 15% experience depression. 43% of girls and 31% of boys are pes-
simistic about the future [4].

According to the report of the International Labor Organization "Youth and the
COVID-19 pandemic: impact on jobs, education, rights and psychological state",
50% of young people may potentially experience anxiety or depression, and an-
other 17% are likely to have already encountered these problems [5].
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In Canada, every fourth respondent student noted that his stress level is above
critical thresholds [6].

The results of a survey conducted by Goodwin Simon Strategic Research in
2020 among 1,305 young people in the United States showed that students in the
United States today show less clarity about their goals and ideas for future work
or career, many respondents are not sure whether they should continue studying at
university, most have changed their educational plans [7].

In the UK, the average life satisfaction score among students has decreased: it
has become much lower than that of the adult population (5.8 vs. 7 out of 10) [8].

In Australia, the majority of students are unsure about their financial future
(64%) and postpone achieving their main life goals due to the Covid-19 pandemic
(69%). The majority of young people stated that they are unlikely to retire before
the age of 65, find their dream home or a job that is not only related to paying bills
[9].

In Russia, 57.2% of student respondents stated that they lose control of the
situation and their lives, feel the loss of goals, lack of plans and uncertainty [10].

As for Kazakhstan, according to a study conducted by Abylai Khan
KazUIR&WL research group in April-May 2021, among 1000 students of the
Republic of Kazakhstan, almost every fifth student in Kazakhstan (18%) experi-
ences negative feelings: the state of unbalance, anxiety, depression, indifference,
fear, fatigue, loneliness, etc. Among the main concerns, students noted the fear of
not realizing themselves (54%), problems with employment (11.4%), fear of being
left without means of livelihood (11.2%), health problems (10.3%), problems with
marital status (8.5%) [11].

As we can see, the pandemic is seriously affecting the mental and psychologi-
cal health of young people. All over the world, including Kazakhstan, the level of
stress and anxiety of young people is growing.

Most education theorists see a way out of the situation in the value transforma-
tion of university education, in the return of its essential qualities to the education
system: fundamentalization, humanization and environmentalization.

The pandemic gives a chance to turn our universities not into a gathering place
for "intellectual technicians", but into a place where "people of thought trained to
think essentially, holistically, transdisciplinarily" will gather [12].

"Impact on the planet" should become an integral part of disciplinary knowl-
edge," R. Gorur believes, "not as a six-week course in the first semester, but as
the fundamental basis of any discipline. The orientation of each discipline towards
understanding how decisions in this area affect society, with case studies assessing
past contributions and effects, will justify and bring to life the abstract missions
and visions that universities support"[13].

In addition to rethinking each individual discipline and its impact on the devel-
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opment of mankind, scientists consider it necessary to fundamentally rethink the
role of the university in society. If in the era of the pandemic it became possible to
have rare museum collections, library archives, articles, etc. in the public domain,
then why can't this be after the pandemic, in normal times? "Universities should
seriously think about making all their research open after COVID, giving priority
to society. This is another way for them to demonstrate their commitment to the
principles of justice and the health of the planet," R. Gorur believes [13].
Thus, the main trends and prospects of the education of the future are seen:

* in moving away from market relations and commercialization in favor
of education for people based on empathy, social ethics, integrity and
interdisciplinarity,

* in the openness of education and its wide access for all, in the democratization
of higher education,

* in the emergence of distance (or mixed) education as an alternative to the
classroom-based system with active student involvement and high interactivity,

* in the transformation of the education system as an end in itself and self-worth.

The pandemic has undoubtedly exposed the education system around the
world, it has clearly shown its sick and weak points, pointed to vulnerable places.
The urgent transformation of education and the transition to online, which were
considered exclusively as temporary measures, can be the beginning for the for-
mation of higher-order education and thinking. A pandemic is a gap after which
education can no longer be the same. Today, more than ever before, it has become
clear that the value of education is not equivalent to its market value. Educa-
tion should become something more - the basis, the cornerstone in the formation
of personality, the main value guideline of young people. Only in this way it is
possible to overcome the negative consequences of the pandemic and the global
educational crisis that followed it.

*The work was carried out with the financial support of the Ministry of Edu-
cation and Science of the Republic of Kazakhstan within the framework of the
scientific project AP09058341 "Transformation of the values of the Kazakhstan
higher education system in a multicultural and globalizing world".
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The rapid pace of information growth in the modern society demands the life-
long learning for any specialist. In recent years, "life-long education" concept is
associated with the necessity to search for new approaches related to knowledge
and learning technology transfer.

E-learning is a combination of technologies assigned for delivery of the base
amount of the materials studied, interactive activities and self-studying during the
course (Andreev, 2013).

This type of education is actively developing worldwide (Marks et al., 2005;
Arbaugh, Benbunan-Fich, 2007; Peltier et al., 2007; Huda et al., 2018). E-learning
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offers many advantages to students like availability to all groups of people includ-
ing physically disabled ones, blended study and individual training.

Education in Russia implemented with e-learning tools is considered to be
a form of learning process arrangement but it is not a form of getting education
(Weindorf-Sysoeva, Shitova, 2013). Educational organizations are eligible to ap-
ply distance learning technologies while fulfilling the educational programs of
any levels and forms of receiving education (their combination) as well as while
running different types of academic, laboratory and practical classes and train-
ing (except for the work experience internships), ongoing follow-up, intermediate
performance evaluation.

Distance learning in the system of Russian education will be developing and
advancing substantially with Internet technologies progress and e-learning tools
update (Burlaka et al., 2018). The following development of e-learning systems
requires the highest level of their interactivity. At the same time, heavy workload
for courses development, a lack of teaching experience among academic staff and
weak system of student control and identification are appeared to be basic issues
of distance learning (Andreev, 2013; Magomedova, 2013; Ivanov et al., 2017).

The School of Ecology and Geography in Siberian Federal University (Kras-
noyarsk, Russia) has elaborated electronic educational resources (e-courses) with-
in the framework of the project called “Lifelong Learning for Sustainable Devel-
opment SUSDEV 574056-EPP-1-2016-1-PL-EPPKA2-CBHE-SP” which allow
students to gain «green skillsy. They include optional courses and compulsory
ones.

Many disciplines have blended format when realizing «ecology and environ-
mental management» training program i.e. partially by means of e-courses. How-
ever, some part of the disciplines is arranged traditionally.

Taking into consideration the relative novelty of blended type of learning that
combines methods of classroom teaching and e-learning platform usage, the re-
search is committed to evaluate how the Siberian Federal University students of
«ecology and environmental management» training program are prepared to re-
ceive education through e-learning methods.

Research Methods

The main research tool applied is a questionnaire survey. The questionnaire
with 15 questions has been specifically created. The survey is aimed at tracking
students’ feedback on e-learning quality and efficiency in terms of ecological dis-
ciplines realization as well as knowledge level received during e-learning process.
70 BSc respondents from 1* to 4th year of study took part in the survey.

Results

The survey showed that almost all the interviewees know what distance learn-
ing means. 66 % of respondents indicated that the most effective form of learning
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is blended one with traditional and distance methods combined whereas only 4 %
voted for distance learning as the most effective one (Picture 1).

H distance
= mixed

m traditional

Picture 1. Proportion of responses to a question « What form of learning do you
think is the most effective?» (%)

The students outlined the main types of distance learning used by academic
staff during e-courses: tasks and tests completion — 46 %, lectures - 34 %. The
lowest percentage belonged to forums and chats — 15 and 5 % respectively.
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Picture 2. Efficiency of specific types of distance learning according to
respondents (%)
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The students defined the most effective types of e-course learning: tasks and
tests completion (30 %), lectures (26 %) and webinars (21 %). Forum and chat
summed up with 18 % that might be explained by their low usage from the part of
academic staff.

The next question in the survey related to understanding the quality level of the
disciplines realized with e-course as opposed to the disciplines realized tradition-
ally. It should be noted that interviewees’ opinion has been almost equally dis-
tributed as 40 % of respondents think that e-learning tools improves the quality of
disciplines whereas 34 % have a reverse point of view. The others couldn’t decide
upon the response (option reply «I don’t know»).

51 % of students report that e-learning methods do not make the disciplines
studied more complicated in comparison with traditional ones. At the same time,
36 % of responses confirm that the distance disciplines add the complexity to
learning process while 13 % couldn’t reply on this question.

H yes

no

® do not
know

Picture 3. Proportion of responses to a question «Do e-learning methods enable
to get clear understanding of key issues (aspects) of the discipline studied? »

Almost half of the respondents said «yes» for the question «Do e-learning
methods enable to get clear understanding of key issues (aspects) of the discipline
studied?» (Picture 3). Sufficiently large amount of the students (37 %) think that
e-learning doesn’t help them at all. The group of respondents who found it difficult
to answer the question ended up with 14 %.

Another essential question collected the answers that reflect the importance for
students to get a feedback in the «tutor-student» system. The survey showed that
performance evaluation during the e-course is valuable for the most part of the
respondents (61 %). So far, 26 % of students chose answer «no» as the evaluation
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is not critical for them and the rest ones 13 % couldn’t decide upon the response
and chose answer «I don’t know».

The students were also recommended to express their opinion about digitaliza-
tion of all the disciplines (Table 1). One third of students responded that it would
help them to manage time, less amount of students believe that it would make their
learning more complicated and equally the other respondents left were negative
about e-courses tasks.

The results of the survey to track how the students-ecologists are prepared to
switch to the distance learning. More than a half of respondents (63 %) are ready
to e-learn only certain disciplines like optional courses but not the base disciplines.
Previous answers demonstrated that the students are more attached to traditional
learning methods (classroom lectures and workshops). Only 16 % of respondents
are ready to be fully engaged with e-learning in case the higher education diploma
is guaranteed upon completion. In the meantime, 21 % of interviewees reported
their negative attitude about distance learning and answered «no» in the question-
naire.

Table 1.
Student opinion about digitalization of all the disciplines studied

Question Suggested answers %

What would you think | That would be great, I would be able to manage my 30,8
of digitalization of all |time
the disciplines?

It would make my learning more complicated 27,2

I don’t like accomplishing tasks at the e-course at all | 27,2

It makes no difference to me 7,4

Other 7,4

The survey analysis generally revealed that the students of «ecology and envi-
ronmental management» training program consider blended learning to be more
efficient education format when teacher combines traditional learning methods
(classroom lectures and workshops) and e-course assignments like tasks and tests.
It should be noted that the majority of students needs feedback from the teacher in
the form of assessment and comments while accomplishing tasks. Consequently,
the courses developed within the framework of the project are positively qualified
by the students and they would contribute greatly to «green skills» acquisition in
the field of ecology and environmental management.
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Annotation. The article examines and describes the main stages of training
humanities specialists at the Lobachevsky State University of Nizhny Novgorod
(UNN), a systematic growth of students' interest in the study of the Chinese
language was revealed. As a result of the study, the authors come to the conclusion
that the current situation in the world, the orientation of ancient cities towards
the development of the tourism business, the values of the modern generation
of students, the accumulated experience of UNN make it possible to expand and
improve the system of training graduates with knowledge of the Chinese language
in regional universities. The authors believe that the methodology of interviewing
students contributes to the rapid identification of students' interests in new variable
and optional disciplines (for example, to the Chinese language) and the use of the
obtained data in the educational process in order to improve it.

Keywords: Russian oriental studies, linguistic training of students, Chinese
language.
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Over the past decades, the pace of global integration has become much higher
thanks to unprecedented advances in technology, communications, science, trans-
port, and industry. An increasingly important role in this process is played by the
People's Republic of China, which has managed to integrate a lot of the experience
of Western civilization into the national culture and at the same time has retained
the view of the world tested over the centuries, its system of principles and priori-
ties [12]. In addition, there is no dialogue of cultures without a language of com-
munication [9], and knowledge of the Chinese language - one of the most ancient
living languages on the planet - opens up wide opportunities for immersion in
the world of the mysterious and unique culture of the Far Eastern civilization, for
opening new ways of mutual understanding and communication. Knowledge of
the language is necessary for businessmen to be able to negotiate with partners
directly without intermediaries, to understand them better, and to find mutually
acceptable solutions faster. Secondly, more and more guests from the PRC come
to our country, so qualified guides, tourism managers, tour guides are in demand.
Foreign tourists visit many Russian cities with an ancient history, including Nizh-
ny Novgorod. The reverse process is also gaining momentum. Residents of the
Russian Federation are showing greater interest in the PRC, its history, culture,
and language. Therefore, the question of the need to expand the system of lin-
guistic training, especially in regional universities, remains controversial and is of
great interest to both teachers and students. [2, 4].

The beginning of the purposeful process of training orientalists in Russia was
laid by the decrees of Peter the Great of June 18, 1700 and April 16, 1702 [8, p.
42]. The first decree dealt with issues of caravan trade and missionary activities
of the Orthodox clergy in Siberia and the Qing Empire [13], which was impos-
sible without high-quality language training. Therefore, the consequence of this
act was the appointment of Metropolitan Dmitry to Tobolsk, and in 1702 - Filofei
Leshchinsky (in the monasticism of Theodore), who sent students from Tobolsk
to Urga from Tobolsk to prepare the ground for missionary activity in Mongolia
to study the basics of the Mongolian language [1, p. 115]. The second decree, the
original of which has not survived, but its content is given in another later docu-
ment, concerned the creation of a school for teaching the Japanese language [6, p.
4-5]. Thus, it was precisely with the study of the Far Eastern languages during the
time of Peter the Great that the purposeful training of orientalists began in Russia.

During the XVIII-XIX centuries. members of the Russian Spiritual Orthodox
Mission in Beijing made a huge contribution to the study of the Chinese and Man-
chu languages and to Russian Sinology. The teaching of the Chinese language in
Russia is also associated with their names. The first department of the Chinese
language and Chinese literature in the Russian Empire was established in 1837 at
Kazan University. Subsequently, the Chinese language could be taught primarily
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in the capital's universities. They also retained the privileges of teaching oriental
languages in Soviet times. However, with the development of the Russian educa-
tion system, the expansion of ties with the countries and peoples of Asia, such an
opportunity in the twentieth century. received and regional universities, in par-
ticular the Lobachevsky State University of Nizhny Novgorod (UNN; until 1991
- Gorkovsky).

Two stages can be distinguished in the history of training specialists who speak
Chinese at UNN. First - 1990s - 2008

Until the 1990s. the language training of GSU students, who specialized in
studying the problems of countries and Asia and Africa, was not carried out, which
was explained both by the shortage of oriental specialists in the provincial city,
and by the fact that the opportunities to get them were limited. The country needed
school teachers: under the conditions of the Iron Curtain, there were enough Ori-
entalists who were trained in the capital's universities. The memoirs of graduates
contain interesting information that the head of the Department of General His-
tory, Doctor of Historical Sciences N.P. Sokolov did not very much welcome the
students' enthusiasm for the history of Asian and African high-quality graduation
work [7, c. 92].

Only in the 1990s, when the city of Gorky was opened, the restrictions on
travel abroad were lifted, the Nizhny Novgorod students had opportunities for lan-
guage internships, there was a qualitative breakthrough in the study of the Chinese
language in the Nizhny Novgorod region..

One of the first to realize the importance of studying oriental languages in a
regional university was O. Kolobov [10, p. 173], who strongly supported the open-
ing of paid two-year Chinese language courses for students in 1988—1990, through
which 69 people passed.

In the 1990s, O. Kolobov set the task of expanding the range of specialties
and areas of training, involving deeper and more diverse linguistic training. Since
1995, at the Faculty of History, which became known as the Faculty of History,
Social Sciences and International Relations, and then the Faculty of International
Relations, the training of international specialists, political scientists, and some-
what later - regional studies began, whose educational programs included the Chi-
nese language.

The beginning of the second modern stage in the history of training special-
ists with knowledge of oriental languages at UNN is associated with the opening
in January 2008 of the Department of Oriental Languages and Cultural Linguis-
tics. Despite the difficulties encountered in teaching the Chinese language [3, p.
90-91], UNN provides an in-depth course, its study for four years and allows
you to ensure a decent level of language training for graduates, master the skills
of speech activity in everyday, professional, socio-political, administrative, legal,
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socio-cultural spheres of communication , learn the linguistic situation and pecu-
liarities of linguistic processes in the studied region, master the skills of oral and
written speech [14, p. 156]. Language training is supported by regional studies
and a block of disciplines aimed at a deep and comprehensive study of the PRC.

Currently, opportunities for studying the Chinese language are provided to
students in the bachelor's programs "International Relations", "Foreign Regional
Studies" and the master's programs "Foreign Regional Studies" (master's program
"Studies of Regions and Countries of Asia and Africa"). Students have the op-
portunity to test their knowledge during language internships, as the department
actively cooperates with Beijing (PRC), Kainan and Tomkan (Taiwan) and other
universities.

In recent years, Chinese has been in first place in popularity among the oriental
languages studied at the university, ahead of Arabic, Korean, Turkish and Arme-
nian. In the 2021-2022 academic year, 71 students or 23.5% of the total number of
2-4 year undergraduate students in the areas of International Relations and Foreign
Regional Studies are studying Chinese as a second foreign language at UNN, and
6 or 12% of these undergraduates the same areas of training.

Thus, the Chinese language has firmly entered the curriculum of a number of
training areas. However, our survey of students of 1-3 courses in the direction of train-
ing "History", whose curriculum includes only European languages, showed that
the time has come for the introduction of the Chinese language into their curricula.

In order to find out the interest of modern youth in the study of oriental languages,
we conducted a survey in which 94 people took part. Among the proposed options
were European and Oriental languages. The leaders were English and Chinese.

Students associate the need for knowledge of the Chinese language (Figure 1)
primarily with study and work. More than a third of the respondents spoke in favor
of the need to raise their cultural level.
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Figure 1.

38 || International Conference



EAAGE KR PR

Answers to the last question - "Where and how, in your opinion, should the
teaching of oriental languages be organized?" - showed that the majority of stu-
dents are not ready to study them at a serious level. The overwhelming majority
supported the study of oriental languages at the university as an elective (Figure 2).
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Figure 2.

The preferences of students in favor of such a form of education as an elective
is associated both with the practical application of these languages, and with the
common values of the modern generation of students. On the one hand, graduates
of the humanitarian areas of universities are increasingly forced to work outside
their specialty, therefore they do not see the need for deep mastering of a number of
disciplines. On the other hand, one should not forget about the peculiarities of this
generation of students: they are consumers of information culture [5], ie. have the
ability to quickly process visual rather than verbal information, are absent-minded
and hyperactive, while their active vocabulary is often limited. Today's young
people understand that the demand for specialists with knowledge of the Chinese
language has increased these days, therefore they are showing an interest in learn-
ing it. However, they are aware of the peculiarities and complexities of Chinese
phonetics, grammar, vocabulary, spelling, understand that Chinese is not at all
similar to European languages [11], therefore they choose electives that allow them
to get some idea of this language, to try their hand and abilities. open the mind.

Thus, the objective processes of social development and the peculiarities of the
historical path of Russia require further expansion of the range of areas of train-
ing, educational programs of which would provide for the study of the Chinese
language. This will allow graduates not only to become more erudite, to signifi-
cantly expand the field of activity by attracting historical sources in the original
languages, scientific literature, the development of communicative competencies,
but also to become more in demand in the labor market.
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Abstract. An analysis of literature sources and own research devoted to the
study of disinfection properties of disinfectants based on cationic surfactants (CS),
oxygen-active compounds, and halogens is presented. It has been established
that the greatest disinfection activity of them is possessed by iodine complex
compounds. Hydrogen peroxide is inactive against such resistant parasitic objects
as ascarid eggs.

It was also established that, as a result of studying the antiparasitic properties
of drugs, for each group of disinfectants, disinfectants with the most pronounced
disinfection effect were determined. Of the drugs based on CS, these are "B-des"
and "Brovadez-plus", of oxygen-active drugs — "Chlorine Dioxide", of chloractive
drugs — "Glavchlor Extra" and "DP-2T", and of iodine-active drugs — "Povidone-
iodine" and "Pharmadez".
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Parasitic diseases are widespread in the world. According to the WHO, every
fourth inhabitant of the Earth is a carrier of this or that parasite. Intestinal helmin-
thiases are considered to be the most dangerous diseases, it is believed that they
occupy the 4th place in damage to human health, in comparison with other pathol-
ogies. More than 2 billion people in the world are affected by geohelminthiases
[1-3].

According to various sources, on the territory of Russia and the countries of the
Near Abroad, from 60 to 70 species of helminths have been found, of which about
20-30 species are most common. In the country, 2 million patients are detected
annually, however, taking into account the correction factors, the true number of
them may exceed 20 million [4, 5]. Of helminthiasis, in terms of the frequency of
registration among the population of Russia, enterobiasis is in the first place, and
90-95% of the patients are children. Significant circulation of the causative agent
of this disease occurs in preschool, school and health care institutions. The second
place is occupied by ascariasis [6-8]. The problem of toxocariasis deserves serious
attention, especially in megacities. The spread of this disease is associated with an
increase in the number of dogs in cities and non-observance of the rules for keep-
ing them in the absence of measures for excrement disinfection [6-10].

The constant detection of parasitic pathogens in the environment indicates the
insufficient effectiveness of disinfection measures [6, 11, 12]. In the complex of
measures for disinfestation of objects of the external environment, the use of chem-
ical agents plays an important role. However, today the range of such products is
very small. Of the huge variety of disinfectants known today, only a small part is
suitable for disinfestation. In addition, not all of them have such properties as a wide
spectrum of action, ease of preparation, reliability of the disinfecting effect. There-
fore, the search and development of new drugs with a strong antiparasitic effect
remains a very important direction in the protection of the environment from con-
tamination with invasive material and the prevention of parasitic diseases [13-17].

According to literary sources and our own research, a comparison was made of
the antiparasitic activity of 28 disinfectants.

The purpose of the work is to study the physicochemical, antimicrobial, an-
tiparasitic and disinfecting properties of various disinfecting compositions from
literary sources.

1 Antiparasitic activity of disinfectants based on cationic surfactants (CS)
The most important representatives of CS are quaternary ammonium com-
pounds (QAC), guanidine derivatives and tertiary amines. Table 1 shows the
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ovicidal efficacy of 6 disinfectants based on these compounds against the eggs
of 8 types of helminths. Of these, 7 are representatives of the Roundworm type,
suborders Ascaridata (Neoascaris vitulorum, Ascaris suum, Parascaris equorum,
Ascaridia galli, Toxocara canis, Toxocara cati) and Strongylata (family Tricho-
strongylidae, Nematodirus sp.), and 1 — is a representative of the Flatworm type,
class Cestodes (Taenia sp.). Analyzing the indicators of ovicidal action, we can
say that preparations based on QAC are not very active against ascarid eggs. They
show a pronounced effect in concentrations of at least 10% with prolonged expo-
sure of 12-24 hours [2, 3]. The drug "GABO" showed in our experiment a strong
effect (ovicidal efficiency 100%) with a shorter exposure of 4 hours, but in a high
concentration of 25%. On the example of the action of the drug "Aminocid" there
is a noticeable difference in the sensitivity of the test objects to the action of dis-
infectants. This preparation, with an exposure time of 12-24 hours, was effective
against Trichonema sp. (family Trichonematidae, suborder Strongylata) at a con-
centration of 5-10%, caused the death of eggs of Toxocara cati at a concentration
of 10% and had no effect on the eggs of Taenia sp. (class Cestoda) [4].

Table 1.
Antiparasitic activity of CS-based disinfectants
Expo- | Dru Disin- | Sourse
Drug, composition of the . P & | fection | ofin-
Test-object sure | concen-
drug . . effi- forma-
time tration . .
ciency tion
Samarovka: Alkyldi- Neoascaris 24 10% | 60-80 % 2
methylbenzylammonium vitulorum, hours
chloride; Ascaris suum,
Alkyldimethylethylbenzyl- Parascaris
ammonium chloride equorum,
Ascaridia galli

Ecosan: Toxocara canis 24 10 % 60 % 3
Alkyldimethylbenzylam- hours
monium chloride; Alkyldi-
methylethylbenzylammo-
nium chloride
Encke Mod: Ascaris suum | 4 hours | 25% 100 % OR
Quaternary ammonium 24 12% 90 %
compounds, own research hours
Septa: Ascaris suum | 4 hours | 100 % 11 % OR
Alkyldlmet.hylber.lzylamr.no- 24 100 % 99 9,
nium chloride; Didecyldi- h

. . ours
methyl ammonium chloride
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Aminocide: Trichonema sp. | 12-24 | 5-10% | 100 % 4
Alkyldimethylbenzylam- hours
monium chloride; N, N-bis Toxocara cati 12-24 10 %

(3aminopril) dodecylamine; o
Didecyldimethyl ammo- hours 100 %
nium chloride Taenia sp. 12-24 10 % Absent
hours
Brovadez: Ascaris suum 1 hour 1,5% 92 % 6

Dimethyldialkyl ammonium
chloride; Didecyldimethyl
ammonium chloride; EDTA

Trichuris suis 1 hour 1,5% 78 %

Bi-des: Toxocara canis | 1 hour | 0,3 % 61 % 5
Dodecyldipropylene tri- 1% 95 9,

amine; Polyhexamethylene

guanidine (PGMG-x); Ascaris suum 1 hour 1% 98 % 6
Cocoamidopropyl Betaine Trichuris suis | 1hour | 1% 79 %

(surfactant); Glutamic acid

These data indicate a relatively higher chemical sensitivity of Trichonema
eggs compared to Toxocara eggs and a higher resistance of cestode eggs compared
to these species. Of all the considered CS-based disinfectants, the "B-des" and
"Brovadez-plus" preparations showed the highest ovicidal activity. The compo-
sition of the preparation "Bi-des" includes such representatives of CS as triamine
and a guanidine derivative as the main components. In relation to eggs of a fairly
stable species Toxocara canis, this drug showed a pronounced effect at a concen-
tration of 0.3% at exposure time

1 hour [5]. It is interesting to compare the effect of the drug "Bi-des" in the
same experimental conditions (1%; 1 hour) on the eggs of 3 species of nematodes.
The effect of the drug on ascaridate eggs (Ascaris suum and Toxocara canis is
approximately the same (the death of eggs is 98% and 95%, respectively), and the
eggs of the whipworm (Trichuris suis) were more resistant (79%) [5, 6]. "Brova-
dez-plus" in addition to two representatives [2, 3] QAC includes EDTA, a repre-
sentative of chelating agents that form strong intracomplex compounds (chelates)
with metal ions. At a concentration of 1% with an exposure time of 1 hour, its
ovicidal efficacy against Ascaris suum and Trichuris suis eggs was 85% and 77%,
respectively [6].

2 Antiparasitic activity of disinfectants based on oxygen-active compounds
Table 2 shows data on the effect on helminth eggs of such oxygen-active com-
pounds as hydrogen peroxide, potassium permanganate, chlorine dioxide, as well
as three disinfectants based on hydrogen peroxide and other peroxide compounds.
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Table 2.
Antiparasitic activity of disinfectants based on oxygen-active compounds
Drl.lg.’ . Exposure | Drug con- |Disinfection $0urse of
composition of | Test-object . X . informa-
time centration | efficiency .
the drug tion
Hydrogen Toxocara 60 minutes 30 % Absent 3
peroxide canis 20 days 6% Absent 7
Ascaris suum 4 hours 33% Absent OR
24 hours 33% 73 %
Peroxam Ultra: | Ascaris suum | 24 hours 100 % 100 % OR
Hydrogen 50 % 1%
peroxide
Desolex: Ascaris suum | 24 hours 100 % 100 % OR
Hydrogen 50 % 35 %
peroxide
Manganese-sour Toxocara 1 hour 30 % Absent 3
potassium canis
Virkon: Trichonema | 12-24 hours 5-10 % 100%
Potassium sp. 4
peroxomonosul- Toxocara cati | 12-24 hours 10 % 100%
fate; Surfactant;
Organic acids) Taenia Sp. 12-24 hours 10 % Absent
Chlorine dioxide | Ascaris suum 4 hours 0,25 % 90 % OR
24 hours 0,06 % 100 %

First of all, it should be noted the low efficiency of hydrogen peroxide against
helminth eggs. At a concentration of 6%, usually destructive for microbiological
objects, peroxide did not affect the development of eggs of Toxocara canis at all.
On the 9th day, larvae formed in them, which did not lose their viability until
the end of the experiment for 20 days [7]. Even in a concentrated state (30%),
hydrogen peroxide does not act on eggs of Toxocara canis at an exposure time of
1 hour [3]. In our experiments, hydrogen peroxide at a concentration of 33% did
not have a detrimental effect on the eggs of Ascaris suum at an exposure time of
4 hours and showed a pronounced effect on the eggs of this object only after an
exposure of 24 hours (73%). Preparations based on hydrogen peroxide "Peroxam
Ultra" and "Dezolex" in undiluted form with an exposure time of 24 hours had
a strong ovicidal effect on Ascaris suum eggs (OE 100%), but after dilution by
2 times their effect became weak (OE 11-35 %). The preparation "Virkon" with
an exposure time of 12-24 hours was effective against eggs of Trichonema sp.
at a concentration of 5-10%, against eggs of Toxocara cati - at a concentration
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of 10% and is ineffective against eggs of Taenia sp. at this concentration [4].
Potassium permanganate at a concentration of 40% after 1-hour exposure did not
affect the further development of Toxocara canis eggs [3]. Chlorine dioxide has
the strongest ovicidal effect of the considered oxygen-active compounds. In our
experiments, it was active against Ascaris suum eggs at a concentration of 0.25%
at an exposure time of 4 hours (90%) and caused the death of 100% of the eggs at
a concentration of 0.06% at an exposure time of 24 hours.

3 Antiparasitic activity of disinfectants based on chloroactive compounds

Table 3 shows the data on the ovicidal activity of chloractive disinfectants
made on the basis of sodium hypochlorite, trichloroisocyanuric acid (TCA) and
sodium salt of DCCA. According to the available literature data, Toxocara canis
eggs died from the action of a hypochlorite solution with an active chlorine (ACh)
content of 9-16% within 30 minutes [3]. At the same time, when testing com-
mercial drugs such as "Comet" gel ("Double effect"), "Bleach" and "Domestos",
it took much longer to achieve a similar effect - from 15 to 48 hours [8]. Of all
the considered disinfectants based on sodium hypochlorite, the most active drug
is "Glavkhlor Extra". As our studies have shown, from its action at a concentra-
tion of 0.45% (hereinafter, the concentration is given as active chlorine (ACh),
complete elimination of Ascaris suum eggs occurred within 2 hours. Comparison
of the ovicidal effect of sodium hypochlorite disinfectants suggests that it is not
directly related to the ACh level in the preparations. The same conclusion can be
reached by comparing the effectiveness of drugs based on isocyanuric acids and
their derivatives. The ovicidal effect of disinfectants varies widely, although the
reported ACh levels are approximately the same. Thus, our studies of the ovicidal
activity of 4 preparations based on the sodium salt of DCCA showed the follow-
ing. There is no activity of "Astera" (43% ACh content) tested at a concentration
of 3% with an exposure time of 4 days against Ascaris suum eggs. In relation to
the same object, the effectiveness of the drug "Pharmachlor" (ACh content 41%)
at a concentration of 8% with an exposure time of 1 day was only 17%. The ovi-
cidal efficacy of "Nika Chlor" (ACh content 45.5%) and "Nika Chlor Lux" (ACh
content 42%) against Toxocara canis eggs tested at a concentration of 10% at an
exposure time of 1 day was quite high and amounted to respectively, 92% and
85%. According to literary sources, the preparation "Javel Absolute" (sodium salt
of TCA, content of ACh 43%) in 12-24 hours caused destruction and death of
eggs of nematodes of the genus Trichonema at a concentration of 5-10%, as well
as eggs of Toxocara canis and Taenia sp. - at a concentration of 10% [4]. The drug
"DP-2T" based on TCA (32% ACh) is very active against the eggs of parasitic
nematodes. It causes death of Toxocara canis eggs at a concentration of 5% (ac-
cording to the preparation) with an exposure time of 24 hours [9], and Nematodi-
rus sp. - at a concentration of 0.06% in 30 minutes [10].
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Table 3
Antiparasitic activity of disinfectants based on chloroactive compounds
Drug, composition of Test- Exposure | Drug con- D.1s1nfec- .Sourse of
. . . tion effi- | informa-
the drug object time centration . .
ciency tion
Sodium hypochlorite Toxocara | 30 min- | 9-16 % by 100 % 3
canis utes ACh
Bleach: Sodium hypo- Toxocara | 48 hours | 4,8-14,3 % 100 % 8
chlorite; canis inva- by ACh
Sodium hydroxide; Sur- sive eggs
factant
Gel "Comet Double Ef- | Toxocara 15-24 100 % by 100 %
fect": canis inva- | hours drug
Chlorinol; Formic acid; sive eggs
Phosphoric acid
Domestos: Sodium hypo- | Toxocara | 48 hours | 4,8 % by 100 %
chlorite; canis inva- ACh
Surfactant sive eggs
Glavkhlor Extra: So- Ascaris 1 hour 0,45 % by 95 % OR
dium hypochlorite suum ACh
2 hours | 0,45 % by 100 %
ACh
Astera: Dichloroisocy- Ascaris 4days [3%DbyACh| Absent OR
anuric acid sodium salt suum
Farmahlor: Ascaris suum |24 hours | 8 % by ACh | 16 % OR
Dichloroisocyanuric acid
sodium salt
Nika Chlor: Dichloroiso- | Toxocara canis | 23 hours 10 % 91 % OR
cyanuric acid sodium salt by ACh
Nika Chlor Lux: Di- Toxocara canis |23 hours 10 % 87 % OR
chloroisocyanuric acid by ACh
sodium salt; Surfactant
Javel Absolute: Trichonema sp. | 12-24 2-4,3 % by 100 4
Dichloroisocyanuric acid hours ACh %
sodium salt Toxocara cati | 12-24 |43 %byACh| 100
hours %
Taenia sp. 12-24 [ 43% onACh| 100
hours %
DP- 2T: Trichloroisocy- Nemato-dirus | 30 min- | 0,06 % by 100 10
anuric acid; Surfactant sp. utes ACh %
(sulfonol)
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4 Antiparasitic activity of disinfectants based on iodine active compounds

The antiparasitic activity data shown in Table 4 indicate the high efficacy of
iodine-based preparations. So the preparations "Cystodesis" and "Paradesil" con-
taining crystalline iodine, at a concentration of 3-4%, destroy 94-100% of Bux-
tonella sulcata cysts within 2 hours. The drug "Paradizel" also works in relation to
oocysts of Eimeria sp., And in relation to eggs of Ascaris suum, the same level of
its effectiveness is achieved after exposure for 24 hours [11, 12]. The disinfection
activity of disinfectants based on iodine complex compounds is even higher. The
preparations "Pharmayod and" S-280 "at concentrations of 1-5% (by drug) cause
the death of 100% of the eggs of such a stable object as Ascaris suum within 1-3
hours [13]. The drug "Pharmades", which includes pharmaco, is highly effective
against all pathogens of parasitic diseases and is recommended as the main dis-
infectant for disinfecting contaminated objects [14]. In our experiments, "Phar-
madez" caused the death of 100% of pork roundworm eggs at a concentration of
0.03% for active iodine (hereinafter I) within 2 hours, and within 24 hours - at a
concentration of 0.002%. The drug "Povidone-iodine" was even more active. Its
ovicidal efficiency at a concentration of 0.005% according to Al with an exposure
time of 2 hours was 64%, and at a concentration of 0.0006% with an exposure time
of 24 hours - 100%.

Table 4.
Antiparasitic activity of disinfectants based on iodine active compounds

Drug, composition of . Expo- Drug con- Disinfec- | Sourse of

Test-object sure X tion ef- | informa-

the drug . centration . .
time ficiency tion
Cystodesis: Buxtonella | 2 hours | 3 % by drug | 98 % 11
Crystalline iodine; sulcata
s 4 0, 1 0

Glutaraldehyde; Vo by drug 00%
Ethanol%; Potassium
iodide; PEG-400
Paradesil: Ascaris 24 hours | 3 % by drug 94 % 12
Crystalline iodine; suum o o
Potassium iodide; 4 %by drug | 100%
Glutaraldehyde; Buxtonella | 2 hours | 3 % bydrug | 94 %
PEG-400; Ethanol sulcata

Eimeria sp. | 2 hours | 3 % by drug 93 %
Pharmayod: Ascaris 3hours | 1% bydrug | 100 % 13
Iodophor suum
S-280: Ascaris L hour | 5% bydrug | 100 % 13
Todophor suum
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Pharmades: Ascaris 1 hour |0,03% by DV | 100% 14
Pharmayod,; suum (5% for the
Sodium lauryl sulfate; drug)
Syntanol; 2 hours |0,03% by DV| 100% OR
0,008%by | 96%
DV
4 hours | 0,002% by 73%
DV
24 hours | 0,002% by 100%
DV
Povidone iodine: Ascaris 2 hours 0,0005- 64% OR
Povidone iodine; Glyc- suum 0,005% by
erol; Nonoxynol; citric DV
acid, etc.
24 hours 0,0006% 100%
by DV

Conclusion

From literary sources, the disinfection properties of disinfectants based on CS,
oxygen-active compounds, and halogens have been established. Complex com-
pounds of iodine have the greatest disinfection activity of them. As a result of
studying the antiparasitic properties of drugs, for each group of disinfectants, dis-
infectants with the most pronounced disinfection effect were determined. Of the
drugs based on CS, such are "B-des" and "Brovadez-plus", of oxygen-active drugs
— "Chlorine Dioxide", of chlorine-active drugs — "Glavchlor Extra" and "DP-2T",
and of iodine-active drugs — "Povidone-iodine" and "Pharmades", from drugs that
include aldehydes - "Cystodes-ultra", "DZPT-1" and "DZPT-2".

References

1. MUK 4.2.2661-10. Methods of sanitary and parasitological research:
approved by the Chief State Doctor of the Russian Federation on July 23, 2010:
introduced instead of MUK 4.2.796-99

2. Dolbin, D.A. Analysis of the effectiveness of the use of modern means for
disinvasion / D.A. Dolbin, R.Z. Khairullin // Bulletin of the Kazan Technological
University. —2015. — V.18, Nel 6. — P. 314-315.

3. Masalkova, Yu.Yu. Disinfection activity of chemicals and drugs in relation to
eggs Toxocara canis // Veterinary medicine. — 2016. — Ne 3. — P. 30-33.

I s 2 [ 49




Scientific research of the SCO countries: synergy and integration

4. Neprimerova, T.A. Ovocidal and larvocidal properties of some disinfectants
/ T.A. Neprimerova, T.N. Sivkova // Materials of reports of the international
scientific conference "Theory and practice of combating parasitic diseases”. —
Moscow, 2012. — Iss. 13. — P. 277-280.

5. Stibel, V.V. Influence of the disinfectant "Bi-des" on the embryogenesis of
Toxocara canis / V.V. Stibel, O.B. Priyma, N.N. Danko, O.A. Svarchevsky //
Scientific Bulletin of LNUVMB im. S.Z. Gzhitsky. — 2016. — V. 18, Ne 1 (65), part
1.—P.177-181.

6. Yuskiv, I. D. The effectiveness of using various test cultures of helminth eggs
to establish the disinvasive properties of chemical agents // Bulletin of the Poltava
State Agrarian Academy. — 2015. — No 4.

7. Pautova, E.F. Effect of disinfectants on Toxocara canis eggs (results of
experimental studies) / E.F. Pautova, A.S. Dovgalev, L. D. Shchuchinova, L.V.
Alyautdin // Med. parasitol. —2013. — Ne 4. — P. 27-29.

8. Shchuchinova, L. D. Effect of household chemicals on the invasive eggs
of Toxocara canis / L.D. Shchuchinova, E.A. Pautova, A.S. Dovgalev // Med.
parasitol. — 2013. — Ne 4. — P. 30-32.

9. Pautova E.A. Epizootological, epidemic and ecological aspects of
toxocariasis in the Altai Republic: specialty 03.02.11 "Parasitology": dissertation
for the degree of candidate of biological sciences / Elena Anatolyevna Pautova;
Gorno-Altai State University. — Gorno-Altaysk, 2016. — 179 P.

10. Lutfullin, M.Kh. Ovocidal effect of chemotherapy on eggs of nematodes of the
Strongylata suborder / M.Kh. Lutfullin, N.A. Lutfullin, D.A. Dolbin // Scientific
Notes of the N.E. Bauman Kazan State Academy of Veterinary Medicine. — 2015.
—V. 224, Ne 4. — P. 122-125.

11.Safiullin, R.T. Disinfection of environmental objects against cysts of parasitic
protozoa (Buxtonella sulcata) of cattle / R.T. Safiullin, S.K. Shibitov // Russian
parasitological journal. — 2019. = V. 13, Iss. 1. — P. 64-74.

12.Patent Ne 2727519 Russian Federation, IPC A61L 2/18, AOIN 25/02,
AOIN 59/12, A61L 101/06, A61L 101/36. Means for disinfestation of objects of the
external environment: Ne 2020107067 : apl. 16.02.2020: pub. 22.07.2020/ Shibitov
S.K.; patentee of Scientific Center for Veterinary Parasitology and Therapy LLC.

13.Novikov, N.L. Development of means and methods for disinfecting livestock
buildings from pathogens of invasive and infectious diseases: specialty 03.00.19
"Parasitology": dissertation for the degree of candidate of veterinary sciences
/ Novikov Nikolai Leonidovich; All-Russian Scientific Research Institute of
Helminthology named after K.I. Scriabin. — Moscow, 2004. — 145 P.

14.SP 1.3.2322-08. Sanitary and Epidemiological Rules. Safety of work with
microorganisms of III-IV groups of pathogenicity (danger) and pathogens of
parasitic diseases. approved and put into effect from May 1, 2008 by the Decree
of the Chief State Doctor of the Russian Federation of January 28, 2008 No 4.

50 || International Conference




FAHBEFKIREAIT: PR A — R

15.Patent Ne 2748168 Russian Federation, IPCAOIN 25/02, AOIN 33/04,
AOIN 35/02. Means for disinfestation of objects of the external environment:
Ne 2020129699: apl. 09.09.2020: pub. 20.05.2021 / Safiullin R.T., Arisov M.V,
Shibitov S.K., patentee FSBSI FSC AIEV RAS.

16.Dakhno, I.S. Screening of preparations for disinvasion of environmental
objects / I.S. Dakhno, Yu.V. Negreba, G.F. Dakhno // Materials of reports of the
international scientific conference "Theory and practice of combating parasitic
diseases”. — Moscow, 2010. — Iss. 11. — P. 144-147.

17.Dolbin, D.A. Resistance of helminth eggs to unfavorable physical,
chemical and biological factors of the environment (literature review) /
D.A. Dolbin, R.Z. Khairullin // Russian Journal of Parasitology. — 2017. —
V.39, Iss. 1. — P. 14-19.

[Elb 2 | st



Scientific research of the SCO countries: synergy and integration

DOI 10.34660/INF.2021.76.94.007

N TR A 38 S A A
CHARACTERISTICS OF IMMUNE RESPONSE AFTER
INTRAOCULAR LENS IMPLANTATION

Moskalets Oxana Vladimirovna

Candidate of Medical Sciences, Leading Researcher
Moscow Regional Research Clinical Institute named after
M_F.Viadimirskii

{11310 N = Vi ) FR ) V=8 M v vt M DAVA 11 6 5 7 e N L9
M TAPRAETARISIERAEEFE TR MRS 77 2R HLE
IERARFRN A B8 MEIATPIR: ANBeaMtibenr.  BEVsIEh61
He &%,  YIPHHRER, WifiE/KCr) sVCAM, SICAM. A4 DNA iR A AR
IRCFIHT DNA - BT SIX LB FH AR TS 5C GRERAR SR AiptR A4
FRAY o 4iit.  ANATIATVFIRA DX LS8 S bR TS U (A 4% 1
4iR.  NAZREERIIT.

A N AR, IR, HEBE>T HIDNAGTIA, Brigne

Abstract. Aim: To study prognostic value of some laboratory markers (anti-
DNA antibodies, cell adhesive molecules, neopterin) in patients with exudative
inflammation after inraocular lens surgery. Materials and methods: 21 in-patients
with postoperative iridicyclitis and endophthalmitis were included. The assays
were taken twice: after admission and before discharging. The follow-up period
was 6 months. Results. Preliminary data show that high serum levels of sVCAM,
sICAM and anti-DNA antibodies, as well as very low levels of anti-DNA antibodies
seems to be associated with poor outcomes in those patients (enucleation,
blindness, lens extraction). Conclusion. Small cohort doesn’t allow us to make
strict conclusion about prognostic value of these laboratory markers. The study
should be continued.

Keywords: intraocular lens, endophthalmitis, adhesion molecules, anti-DNA
antibodies, neopterin

According to the WHO, there are 45 million blind and 135 million visually
impaired in the world, while 20 million have blindness due to clouding of the
lens. In the structure of eye diseases, the proportion of cataracts is 42%, and the
overwhelming majority of cases (about 90%) are age-related (senile, senile) cat-
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aracts in persons over 60 years of age. As life expectancy in developed countries
increases, the number of patients with cataracts is steadily increasing Despite the
introduction of minimally invasive surgical technologies, the use of modern bio-
compatible materials and drugs, the problem of exudative-inflammatory reactions
(EVR) of the eye that occur after the implantation of intraocular lenses (IOLs) is
still relevant. Their frequency ranges from 3.1% to 13%[1]. There are infectious
EVR, which are caused by different microorganisms, and non-infectious, caused
by the reaction of tissues to the surgical trauma itself, IOLs or consumables. The
timing of the development of EVR ranges from several days to a month or more
after the operation. The most severe manifestation is endophthalmitis, which can
result in the removal of the eye [3]. It is rather difficult to predict the course and
outcome of EVR, therefore, the search for laboratory markers that allow this to be
done seems to be quite relevant. Potential candidaes include various markers of
inflammation, as well as autoantibodies [2,4,5].

The aim of this study was to identify laboratory markers characteristic of var-
ious variants of EVR in pseudophakia.

Material and methods

The study included 21 patients (9 men and 12 women) aged 17 to 69 years
with EVR, which developed after phacoemulsification followed by IOL implanta-
tion. Laboratory studies were performed upon admission to the hospital and before
discharge and included bacterial cultures from the conjunctival cavities of both
eyes, determination of the level of neopterin, antibodies to double-stranded DNA
(antibodies to nDNA), soluble adhesion molecules (SICAM-1, sVCAM-1). Sub-
sequently, the patients were followed up for 6 months. We used test systems from
IBL (Austria), Orgentec (Germany), Bender MedSystems (Austria)

Results

EVR occurred in all patients at different times after surgery (from 2 to 14
days). According to the severity of EVR, the distribution was as follows: II de-
gree - 8 patients (38.1%), III degree - 11 patients (52.3%), IY degree - 3 patients
(14.3%).

Visiometric examination revealed that visual acuity before treatment was re-
duced and, on average, was 0.09 = 0.03.

The absence of microbial growth in both the patient and the healthy eye was
noted with approximately the same frequency (16.7 and 20%, respectively). In
the overwhelming majority of cases, the microflora was represented by coagu-
lase-negative staphylococci (S. haemoliticus, S. epidermidis, Staph. Spp.). There
were isolated cases of isolation of S. aureus and Enterobacter. Group D strepto-
cocci were inoculated from a healthy eye in 2 patients. It should be noted that the
growth of microorganisms in samples from the operated eye in all cases was pre-
sented in monoculture, in samples from a healthy eye, monoculture was inoculated
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in 77.8%, and in 13.2% - in two-component associations.

All patients had IgG to HSV, EBV, CMV, 2 - IgG to Varicella zoster, their
level did not change over time.

When determining the content of antibodies to nDNA, sSICAM, sVCAM, ne-
opterin, there was no correlation with the age of patients, significant individual
fluctuations were noted

The baseline level of anti-nDNA antibodies was increased in 12 (57.1%) pa-
tients, neopterin - in 9 (42.8%), sSICAM-1 - in 3 (14.3%), sVCAM-1 - in 5 (23,
eight%). No reliable correlations with the timing of the development of EVR and
its severity were obtained. There were large individual fluctuations in indicators.

In the study of these indicators in dynamics, it was found that the normaliza-
tion of the content of antibodies to nDNA occurred in 6 patients, in another 5 it
significantly decreased compared to the initial level. At the same time, in 1 patient
with severe postoperative endophthalmitis, this indicator increased even more,
which can be explained by the intensification of apoptosis processes.

Normalization of the level of neopterin occurred in 6 patients, in 2 it remained
elevated. At the same time, in 1 patient, this indicator before discharge from the
hospital significantly increased compared to the initial normal value, although the
course of the disease was favorable and no complications or relapses were noted
in the future.

Observation of the patients showed the following. One patient with endoph-
thalmitis had the most unfavorable outcome - removal of the eye. At the same
time, he also had the highest baseline level of sVCAM-1 (3472 ng / ml) and a high
level of neopterin (20.6 nmol / L), both of which increased rapidly. The second
patient with endophthalmitis had an initially high level of anti-nDNA antibodies;
before discharge, it increased almost 5 times, but the rest of the indicators practi-
cally did not exceed normal values. The course of the disease was protracted, but
in the end, the outcome was favorable. Finally, on admission, the third patient had
rather high levels of anti-nDNA antibodies (93.5 U / ml) and neopterin (27.7 ng /
ml), but by the end of treatment they had normalized, which coincided with posi-
tive clinical dynamics. In the future, no relapses were noted.

Vision loss as an outcome of acute uveitis was associated with high levels
of SICAM-1 (610 ng / ml), moderate increases in neopterin and anti-nDNA an-
tibodies upon admission. At the same time, a moderate increase in the level of
sVCAM-1 was noted in the dynamics. Also noteworthy is the case when a patient
with acute uveitis, normal and favorable course of the postoperative period after
1.5 months. severe endophthalmitis developed, requiring repeated hospitalization
and long-term conservative therapy.
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Conclusion

Thus, anti-nDNA antibodies, SICAM-1, sVCAM-1, and neopterin are prom-
ising laboratory markers for predicting the course of EVR that arise after IOL
implantation. High baseline sVCAM-1 and neopterin levels and their rise during
treatment may be predictive markers of poor outcomes. With a sluggish exuda-
tive-inflammatory reaction, a very low content of antibodies to nDNA is noted
(<4 U / ml).At the same time, due to the small number of observations, it is not
possible to make an unambiguous conclusion about the predictive value of the
studied indicators.
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Abstract. On the first day, the SBP circadian rhythm mesors in children of
the 3rd group turned out to be higher than in the first one by 13 mmHg and
in the second by - 9 mmHg. The severity of the patients' condition was mainly
determined by the severity of the brain injury. In case of impaired consciousness
10+0.4 points, the severity of trauma according to PTS 4+0.2 points, the duration
of mechanical ventilation was up to 2+0.9 days and the duration of treatment in
the ICU was up to 7.7+1.7 days. The severity of the condition caused by CTBI was
expressed in a tendency to arterial hypertension in the first 9 days, which was due
to the compensatory nature of the hyperdynamic type of blood circulation, aimed
at restoring oxygenation of the damaged primary and secondary brain damage.

Keywords: circadian rhythm, systolic pressure, severe concomitant traumatic
brain injury, children.

Relevance

The combination of TBI with damage to other organs and systems exacerbates
the severity of brain damage. On the one hand, this is due to the inadequacy of
systemic compensatory reactions in the shock period, and on the other hand, to
direct or indirect damage to various organs or systems. Intensive therapy aimed
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at compensating for multisystem disorders may conflict with the regularities of
the course of sanogenic and reparative processes in the CNS. According to many
authors, a moderate increase in mean arterial pressure should be maintained in
patients with acute brain injury. The use of controlled hyperdynamia in TBI is
widely practiced but remains controversial.

Lack of information on the topic prompted us to study one of the priority tasks
of intensive care (severe concomitant traumatic brain injury) of SCTBI in the
acute period.

Purpose of the work

To study and assess the circadian rhythm of systolic blood pressure in the acute
period of severe concomitant traumatic brain injury in children over 7 years old

Material and research methods

We studied the indicators of a comprehensive examination of 18 school-age
patients (7-18 years old) with severe concomitant traumatic brain injury (SCTBI)
admitted to the intensive care unit (ICU) of the neurosurgical department of the
Republican Scientific Center for Emergency Medical Aid (RSCEMA) in the first
hours after road traffic accident (RTA) - 15, catatrauma - 3 patients. Continuous
hourly monitoring of systolic blood pressure (SBP), as well as other hemody-
namic parameters was performed within 30 days after CSTBI. According to the
indications, the patients were started on admission to the invasive mechanical res-
piratory support (MRS). Mechanical respiratory support was started in mechani-
cal ventilation (CMV) mode for an extended period of time, followed by transfer
to SIMV. The severity of the condition was assessed using scoring methods for
assessing the severity of concomitant injuries - the PTS (PediatricTraumaScore)
scale (Tepas J.J. etal. 1985), the assessment of the severity of injuries on the ISS
scale, the severity of acute cerebral failure according to the Glasgow coma scale.
On admission, impaired consciousness in 14 injured patients was assessed on the
Glasgow Coma Scale (GS) 8 points or less. Patients were considered in three
groups according to the duration of intensive care in the ICU. Group 1 (tab. 1)
with the duration of intensive therapy (7.7+1.7 days) included 4 children aged
11.5£3 years, 2 - with the duration of stay in the ICU 14.842 days consisted of 6
patients of average age 10.6+0.9 years, 3 - 8 patients 12.7+2.8 years, the duration
of treatment in the ICU from 21 to 30 days (2 patients were in the intensive care
unit for 55 and 84 days). Complex intensive care consisted in identifying and
timely correction of deviations: MRS, after removing from shock anesthetic, an-
ti-inflammatory, hemostatic, antibacterial, infusion therapy, correction of protein,
water-electrolyte balance disorders, surgical, as far as possible, early correction,
stress-limiting, cytoprotective therapy. According to the PTS classification, the
interpretation was: if the total score on a scale of 9-12 points is a minor injury, 6-8
points is a potential threat to life, 0-5 points is a life-threatening condition, o points
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is a fatal situation. The probability of death according to PTS (<8) requires hospi-
talization from a specialized department, 4 points - the probability of death is 50%,
with<lI the probability of death is>98%. The use of the scale for assessing the se-
verity of injuries ISS allowed for a more differentiated assessment of the severity
of injuries. ISS scale analysis: 1-9 points - mild injury; 10-15 points - moderate se-
verity; 16-24 points - heavy; over 24 is extremely heavy. Mortality at 16-24 points
-5-7%; > 24 points — over 30%. Duration of hospital stay: 1-9 points — about 4
days; 10-15 points - 6-7 days; 16-24 points - 8-10 days; > 24 points - over 12 days.
The introduction of the scales made it possible to clearly delineate the severity of
the shock and, depending on this, to determine the further tactics of action.

Results and discussion

The need for specialized care for admission in an extremely serious condition
was associated with a combination of STBI, severe cerebral contusion (SCC),
closed severe traumatic brain injury (CSTBI), open severe traumatic brain injury
(OSTBI), subarachnoid hemorrhage (SAH), intraventricular hemorrhage (IVH)
with injuries of other organs, fractures of the ribs, limbs, facial bone skeleton (tab. 2).

Table 1.
Characteristics of patients with severe concomitant traumatic brain injury over
7 years old
Groups 1 2 3
Num. of patients 4 6 7
Days at the ICU 7.7+1.7 14.8+£2.2 34.6x14.1
Age, years 11.5+3 10.6+0.9 12.7£2.8
GS, points 10+0.4 8.24+0.9 7.8+0.7
ALV, days 240.9 10.7+2.6 22.244.5
PTS, points 4+0.2 1+£0.3 1+0.25
ISS, points 5248 60+13 47.8+8.5
Table 2.
Types of traumatic injuries
Damage types Group 1 (4) Group 2 (5) Group 3 (8)
CSTBI 50% (2) - 75% (6)
SCC 75% (3) 80% (4) 62% (5)
Light CC 25% (1) - 25% (2)
OSTBI 50% (2) 100% (5) 25% (2)
SAH 50% (2) 80% (4) 62% (5)
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i}‘:;bg;;sl by the blood of 50% (2) 25% (1) 37% (3)
Intracerebral hematoma 50% (2) 25% (1) 37% (3)
Subdural hematoma 25% (1) - 25% (2)
IVH 25% (1) - 25% (2)
Dislocation syndrome 25% (1) - 37% (3)
Facial bone fracture 50% (2) 75% (3) 25% (2)
E(r)arllcet;re of the pelvic _ 25% (1) 25% (2)
P atbetumens, | i | o
Lung contusion 50% (2) 50% (2) -
Pneumothorax 25% (1) 25% (1) -
Crushing injury of the liver 25% (1) - -
Ruptured kidney 25% (1) - -
Hemoperitoneum 25% (1) - -
Retroperitoneal hematoma 25% (1) - 12% (1)
Laceration of the thigh 25% (1) 25% (1) 12,5% (1)

The severity of the patients' condition was determined mainly by the severity
of the brain damage (tab. 1). In case of impaired consciousness 10+0.4 points, the
severity of trauma according to PTS 4+0.2 points reduced the duration of ALV to
2+0.9 days and the duration of treatment in the ICU to 7.7+1.7 days (tab. 1).

With a comparatively less pronounced traumatic effect on the brain, timely
etiopathogenetically determined measures were able to bring patients out of the
state of severe traumatic shock in a fairly short time, timely surgical correction of
bone fractures, effective intensive therapy of bruises of parenchymal organs, and
compensation of blood loss (tab. 2).

The efficacy of treatment for severe cerebral contusion (CC) was more favora-
ble with open TBI, as evidenced by shorter recovery times in group 1 7.7+1.7 days,
in group 2 14.842.2 days, ALV duration in 1 group 2+0.9, in group 2 10.7£2.6
days than with CSTBI (tab. 1). While the duration of intensive therapy in group 3
patients was significantly longer and amounted to 34.6+14.1 days (p <0.05), ALV
22.244.5 days (p <0.05) (tab. 1).

It is known that the initial severity of the condition is in direct proportion to
the volume of traumatic injuries that cause more severe stress mobilization of de-
fense systems. One of them is the response of the circadian rhythms of the body's
hemodynamic parameters. In this regard, an attempt was made to study and assess
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the dynamics of the circadian rhythm of SBP depending on the severity of the
condition of injured children over 7 years old.

Table 3.
Dynamics of the mesor of the circadian rhythm SBP in children over 7 years of age
Days Group 1 Group 2 Group 3
1 104.2+6.3 108.3+£8.7 117.4+4.6*
2 104.9+£2.9 116.0+4.1 112.0+£2.2%*
3 108.14£2.5 114.8+3.0 117.2+1.9%*
4 110.3+2.1 114.6+3.6 117.74£3.5%
5 107.0£2.0 118.8+£2.6* 117.9+2.9*
6 112.5+1.8 119.3+3.5% 112.6£3.0
7 107.4£2.3 114.3£3.1%* 115.5+3.2%*
8 100.1+4.9 115.8+£3.2%* 115.8+2.1*
9 100.9+£2.0 117.4+2.6%* 116.4+2.7
10 113.7£2.5 119.7+£2.8
11 113.842.5 120.9+2.3°
12 120.9+2.7 116.7+1.8
13 114.6+3.2 113.3+2.1
14 114.4+2.8 112.2+£2.0
15 122.8+11.3 117.542.1
16 141.0£12.7 118.3£1.4°
17 113.5+1.4
18 112.7+1.8
19 120.1+£1.8
20 116.0+1.7
21 113.8+£2.6
22 115.4£2.6
23 116.9+1.6
24 115.5+1.4
25 117.4+1.9
26 114.6+2.1
27 120.5¢1.6
28 119.242.5
29 119.2+2.7
30 118.643.1

*-reliable relative to the indicator in group 1
°-reliable relative to the indicator in group 2
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On the first day (tab. 3), the SBP circadian rhythm mesor in children of the
3rd group turned out to be more than the indicator in the first by 13 mmHg and
more than in the second by - 9 mmHg, remaining within the permissible norm. As
shown in table 2, the mesor of the circadian rhythm SBP in group 2 was higher
than in the first on days 5-9 by 11-7-15 mmHg higher than in the first (p<0.05,
respectively). And in patients of the 3rd group it is higher than in the first one on
the 1-8th day by 13-7-15 mmHg (p<0.05, respectively). Thus, the severity of the
condition caused by CTBI was expressed in a tendency to arterial hypertension in
the first 9 days, which was due to the compensatory nature of the hyperdynamic
type of blood circulation, aimed at restoring oxygenation of the damaged primary
and secondary brain damage.
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Figure 1. Dynamics of the systolic pressure mesor

On the 11th day, in group 3, a significantly higher by 7 mmHg (p <0.05) in-
crease in SBP mesor was found relative to that in group 2 (fig. 1).
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Figure 2. Dynamics of the amplitude of daily fluctuations in SBP

The increase in SBP in group 2 on day 16 was due to a decrease in drug se-
dation before transfer to the specialized department, indicating that the stability
of cardiac output had not yet been restored (fig. 2). The revealed hemodynamic
feature in group 2 was confirmed by daily fluctuations of SBP up to 40 mmHg per
day (fig. 3).
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Figure 3. Change in daily fluctuations in SBP
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Figure 4. Effect of SCTBI severity on SBP mean circadian rhythm in the first 9
days after injury

Attention is drawn to the fact that the average indicators of hourly monitoring
throughout the day were consistently significantly lower in group 1, relative to
data in groups 2 and 3 (fig. 4).
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Figure 5. Correlation of SBP and body temperature in a circadian rhythm
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A fairly strong (0.52) direct correlation between SBP and body temperature
was found in group 3 (fig. 5).
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Figure 6. Correlation between changes in body temperature and SBP in the first
9 days after injury

However, in the first 9 days, a moderate direct correlation was found between
the dynamics of body temperature and the mesor of the circadian rhythm SBP in
the first group, but it turned out to be the most pronounced in comparison with
groups 2 and 3 (fig. 6).

Conclusion

On the first day, the SBP circadian rhythm mesor in children of group 3 turned
out to be more than the indicator in the first by 13 mmHg and more than in the
second by - 9 mmHg. The severity of the patients' condition was predominantly
determined by the severity of the brain damage. In case of impaired consciousness
10+0.4 points, the severity of trauma according to PTS 440.2 points, the duration
of ALV was 2+0.9 days and the duration of treatment in the ICU was up to 7.7+1.7
days. The severity of the condition caused by CTBI was expressed in a tendency to
arterial hypertension in the first 9 days, SBP instability (increase in the amplitude
of daily fluctuations), which was due to the compensatory nature of the hyperdy-
namic type of blood circulation, aimed at restoring oxygenation of the damaged
primary and secondary brain damage.
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Abstract. Fundamentally different etiology, pathogenesis and clinical
manifestations of acute massive blood loss and viral infection COVID-19 differ
most of all in the rate of replacement of hypercoagulation with hypocoagulation:
in acute massive blood loss, this occurs almost instantly and ends in bleeding,
with infection, hypercoagulation is prolonged, and although active platelet cells
are removed, macrophage cells are removed spleen and immune complexes,
thrombocytopoiesis is constantly stimulated by thrombopoietin (TPO) synthesized
in the liver, which leads to the formation of blood clots and thromboembolism. In
this regard, when compared with each other, both models of coagulopathy can
shed light on the "grimaces" of hypercoagulation and provide information on how
the physiological response closes in a vicious pathological circle.

Keywords: coagulopathy, acute massive blood loss, COVID-19, thrombopoietic
activity, young platelets, hypercoagulability.

Introduction

In creating man, nature did not invent anything specifically for health or ill-
ness; in a particular case, the disease may differ from the norm by an individually
excessive adaptive response of the organism to the pathogenic factors of the inter-
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nal or external environment [7]. Acquired coagulopathies, the fatal consequences
of which begin with hypercoagulation - in essence, the body's adaptive response
to damage to the vascular endothelium.

Coagulopathy — diseases caused by disorders of the blood coagulation sys-
tem, hemostasis. Acquired coagulopathy associated with another pathology, pos-
ing a mortal threat, will not be understood without assessing the body's ability
to protect itself, for example, from blood loss or from infection, i.e., hemostatic
reactions.

Hemostasis — body reactions aimed at preventing and stopping bleeding, i.e.
complex interaction of platelets, plasma coagulation cascades, fibrinolytic pro-
teins, blood vessels and cytokines to limit blood loss by maintaining the integrity
of the vascular wall and the formation of blood clots while maintaining the liquid
state of the blood: "System of regulation of the aggregate state of blood" (RASB)
[2].

Thrombocytes or platelets - this "dust of blood", until now, from the moment
of their first description, attract the attention of practitioners and researchers [18].
The functions of these cells still cannot be considered uncovered, but it is clear
that membrane complexes of glycoproteins (GP) play a leading role in them. It
is also clear that the formation of a thrombus at the site of damage to the vessel -
primary hemostasis, begins with the adhesion, secretion and aggregation of these
cells. In addition, circulating usually in large numbers, platelets are the first to get
on the path of viral infection, meeting with which accelerates the renewal of their
population [28]. In the bone marrow of an adult weighing 70 kg, 175x10° platelets
should be produced daily. The process of their production controlled by TPO,
interleukins (IL-3, IL-6, IL-11) and transcription factors (GATA-1, FOG-1, NF-
E-2) is conventionally divided into maturation of megakaryocytes (megacariocy-
topoiesis) and platelet biogenesis (thrombocytopoiesis) [41]. An important stage
is the formation of young (immature or reticular) cells containing mRNA residues
[25]. Informational RNA (mRNA) of newly formed platelets during their circula-
tion in the blood rapidly degrades: within 24 hours in dogs and mice (the life cycle
of mature platelets in dogs is 7 days, in humans - 10 days); usually about 10% of
platelets contain residues of mRNA (staining with fluorochromes), correspond-
ing to the number of young cells, on the determination of which non-invasive
monitoring of thrombocytopoiesis is based [20, 46, 49]. The number of platelets
usually falls within the range from 150x 10%/1. to 400x 10%1., their number from
100x 10%1. to 150 x 10%/1. is considered borderline, and bleeding usually does not
occur until it falls below 50 x 10%1. [40]. With a platelet count of 100 -149 x 10%/1.
thrombocytopenia is considered mild, less than 100 x 10°1. —moderate to severe
[43]. In thrombocytopenia, megakaryocytes migrating from the bone marrow are
responsible for 50% of platelet biogenesis in the lungs [31].
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Interacting with GP receptors with von Willebrand factor (vWF) and colla-
gen, platelets adhere to vascular lesions, release granules, change their shape, and,
aggregating, bind to plasma ligands, forming a platelet clot [48]. Having a high
density of GP-receptors, in particular, the fibrinogen receptor (integrin allb allb/
B,), hemostatically active young platelets in vivo during thrombus growth are the
first to attach to the subendothelial matrix, activate and activate mature cells and
blood coagulation cascades [17, 36, 37]. The proportion of immature cells in the
total platelet population (IPF,%), as well as their daily biogenesis (alPF) [12],
even with relative thrombocytopenia, increases within a short period of time, and
the growth of these cells in platelet donors lasts for two weeks [6].

Violations of the mechanisms of primary hemostasis cause almost 80% of
cases of bleeding and 95% of cases of blood clots [2].

Acute massive blood loss

A catastrophic decrease in the volume of circulating blood, a prolonged decrease
in the efficiency of blood flow, a drop in the oxygen capacity of the blood, and hy-
povolemic shock are the main consequences of massive blood loss. Severe arterial
hypotension, slowing of blood flow in microvessels (stasis) and ongoing bleeding
at the same time contribute to the development of hypercoagulation, and then - hy-
percoagulable and hypocoagulable phases of disseminated intravascular coagula-
tion (DIC) [5], which is characterized by multiple microthrombosis, primarily of
capillaries and venules, consumption of thrombocytes and plasma blood factors [4].

It is believed that acute massive blood loss is a traumatic coagulopathy with a
hemorrhagic phenotype and microthrombosis of blood vessels due to activation/
suppression of blood coagulation [32, 45]. Acute blood loss with concomitant
shock, impaired clot formation and, in severe cases, hyperfibrinolysis predomi-
nates at the early stage of traumatic coagulopathy, however, the state of systemic
endogenous hypercoagulation observed in the immediate post-traumatic period
(within 1 hour after injury) quickly turns into consumption coagulopathy [38, 44].
Perhaps due to the accelerated selective removal of young platelets.

Its genesis in this case can be hypothetically represented as follows:

1. Tissue factor (TF) is the primary cellular initiator of blood coagulation; after
a vascular injury, it activates the coagulation protease cascade, which leads to the
deposition of fibrin and "revitalization" of platelets [34].

2. The "revitalization" of platelets adhered to the endothelium through PAR
receptors, apparently, begins with their young forms, since they are the first to
interact with the damaged endothelium [36].

3. The duration of circulation in the peripheral blood of young platelets is 24
hours [20], but with thrombocytopenia, their composition is rapidly renewed [6].

4. Active platelets lose sialic acid residues (glycans) and are recognized by
Ashwell-Morrell receptors (AMR) of hepatocytes, which is combined with their
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apoptosis through the "JAK2-STAT3" signaling pathway [19].

5. AMR-mediated selective removal of desialylated platelets by regulating the
synthesis of thrombopoietin in the liver, forcing thrombocytopoiesis [22].

6. Primary hemostasis after selective clearance of young platelets and deple-
tion of blood coagulation factors becomes a pathogenetic link in coagulopathy.

7. In conditions of ongoing bleeding, this mechanism contributes to the transi-
tion of hypercoagulation to hypocoagulation.

The mortal danger of acute blood loss, as well as the need for blood replace-
ment, were realized in antiquity: the alchemist Libavius in 1615 described in de-
tail the rules for blood transfusion [27]. Today, transfusion aid for acute massive
blood loss is correction by means of modern transfusion medicine: saline and col-
loidal solutions, components and preparations of donor blood, including plasma,
blood gas carriers, platelet concentrates and hemostasis correctors [5].

Coagulopathy COVID-19 (CAC)

The 2020 pandemic caused by a new f-coronavirus or coronavirus of severe
acute respiratory syndrome CoV-2 (SARS-CoV-2) and called "COVID-19" mani-
fested itself in a number of organ-specific and systemic phenotypes, some of which
were observed in viral infections earlier, and many others are unique [13].

Considering the pathogenesis of infection, Domingo et al. (2020), identified four
interconnected vicious circles: viral infection, dysfunction of the renin-angiotensin-
aldosterone (RAS) system, inflammation, and coagulation defects - the four riders
of the viral apocalypse [16].

With regard to coagulation defects, Chinese doctors were the first to note the
efficacy of low molecular weight heparin in CAC: a decrease in mortality after 28
days of observation, even in patients with more than four points for sepsis sever-
ity or in patients with a distinct rise in D-dimer. In general, coagulation disorders
in COVID-19 are characterized by a distinct rise in procoagulant factors such as
fibrinogen and D-dimers, combined with a poor prognosis: in patients in intensive
care units (ICU), the frequency of venous thromboembolism increases (25% -36%)
with primary localization in the lungs. In 7.7% of them, the standard prophylaxis of
venous thromboembolism is not effective.

Infection of endothelial cells, cell infiltration and exposure to cytokines/chemo-
kines cause dysfunction and apoptosis of these cells, contributes to the development
of microcirculatory prothrombotic effects: hyperinflammation leads to hypercoagu-
lation. Inflammation involves both the intrinsic and extrinsic coagulation pathways:
TF activates endothelial cells and macrophages through the extrinsic pathway, and
the intrinsic pathway can be activated by extracellular neutrophil traps (NETs) in
the process of so-called NETSs, triggered by endothelial cells, platelets and the com-
plement system, after whereby proteases inactivate endogenous anticoagulants.

The role of platelets in CAC is dual. First, the secretion of a-granules recruits
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polymorphonuclear neutrophils and macrophages, the main source of interleukin
IL-1b. In addition, platelets, stimulating NETs, are activated secondarily (feed-
back). Second, the assembly of the "enzyme-cofactor-substrate" complex on the
platelet surface "triggers" coagulation.

The mechanisms of coagulation and acquired thrombophilia in COVID-19, in
most cases leading to venous, arterial and microvascular thrombosis, require careful
thought, reflection and research [3, 9, 11, 13].

The data accumulated during 2020 suggests that a consequence of severe CO-
VID-19 infection is a virus-associated CAC with an imbalance in platelet consump-
tion and production [11, 29, 35, 47, 50].

Perhaps SARS-Cov-2 generates fatal hypercoagulability either by attracting
increasingly hemostatically hyperactivated platelets to the damaged endothelium, or
by acting directly on hematopoiesis:

1. CAC — hypercoagulability: high clot strength, low rate of lysis (decreased
fibrinolysis), and rapid formation of fibrin with a greater effect of inflammation on
fibrinogen, vVWF and platelets than on blood clotting factors [21].

2. The daily increase in young platelets in severe patients only increases [15,
24, 33].

CAC is fundamentally different not only from acute massive blood loss, but also
from bacterial sepsis:

1. The absolute number of young platelets in septic coagulopathy, reflecting the
forcing of thrombocytopoiesis, increases in the initial stage, but with an increase in
the severity of the process, it decreases: on the third day of being in intensive care in
patients with severe sepsis, the production of immature platelets falls dramatically
[23, 29, 30,39 ].

Possibly, like the "neocytolysis" that frees the body from young erythrocytes
[10, 42], a kind of "neoclerance" (our definition) removes hyperactive young plate-
lets, simultaneously forcing thrombocytopoiesis, but with massive blood loss or
with severe sepsis, platelet production for some reason suppressed.

There are no means of etiotropic therapy for COVID-19 with proven efficacy
[8], just as there are no indications for the transfusion of blood components and
blood products to patients with COVID-19 ... except for COVID-19 convalescent
plasma. The experience of past epidemics has shown that in the absence of spe-
cific treatment, transfusion of blood plasma of convalescents can be an effective ap-
proach [1]. Passive immunization by administering antibodies to an infectious agent
using such plasma has also found applications in patients with COVID-19 [14].
Antithrombic therapy of COVID-19 is a controversial issue, even though a high
level of young platelet production (alPF) is associated with the severity of infection
and in the long term may help in the individualization of the antithrombotic regimen
in COVID-19 [15, 24, 26].
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Abstract. Using classical methods of morphometric and histochemical
analyzes, changes in the morphological structures and enzymatic activity of the
submandibular (SMG) and parotid (PG) salivary glands of male Wistar rats were
revealed against the background of long-term drinking of 20% ethanol solution
for 180 days. The most pronounced changes were found in the SMG.

Keywords: parotid salivary gland, submandibular salivary gland, ethanol,
mast cells, alkaline phosphatase, succinate dehydrogenase, NADP oxidase

Homeostasis of the oral cavity is determined by many factors, but, first of
all, by the functional activity of the salivary glands, which contribute to both the
presence of dental pathology and the somatic health of a person as a whole. In
many countries of the world, excessive alcohol consumption negatively affects the
health of the population. The effect of ethanol can be carried out directly on the
mucous membrane of the oral cavity, which is characterized by a high degree of
permeability, and also indirectly, through the products of ethanol metabolism after
a number of transformations in the body and their excretion with saliva. The nega-
tive effects of ethanol on the morpho-functional state of the salivary glands are
obvious [1-5]. However, most of the studies were completed in a short time. For
an objective analysis, it is necessary to conduct a comprehensive study of changes

EEES | 75




Scientific research of the SCO countries: synergy and integration

in the morphological structures and enzymatic activity of SMG and PG rats with
prolonged alcohol intoxication.

Materials and methods

The study was carried out on adult male albino rats of the Wistar line weigh-
ing from 180 to 210 g. The animals were divided into 2 groups. Group 1 - con-
trol (n=20), group 2 - experimental (n=20). Experimental animals received a 20%
solution of ethyl alcohol (7 g/kg/day) as a source of drinking for 180 days. All
animals were kept in standard vivarium conditions: with standard temperature
conditions, 12-hour light/dark cycle, with free access to food and water (GOST
33215-2014 RF entered into force on 01.07.2016).

The selection, observation of laboratory animals was carried out according to
the recommendations of I.M. Trachtenberg [6]. All actions involving contact with
laboratory animals were carried out taking into account the rules for working with
experimental animals [7] and the Federal Law of the Russian Federation "On the
Protection of Animals from Cruelty" dated 01.12.1999 Ne 4679-11 GD [8]. To con-
duct this study, permission was obtained from the University Ethics Committee
(protocol Ne 3 of November 16, 2015) in accordance with the order of the USSR
Ministry of Health Ne 775 of August 12, 1977 [7].

Salivary gland collection

The animals were anesthetized with ether at the rate of 3-5 ml per 1 kg of body
weight mixed with atmospheric air. After the absence of the corneal reflex, the rats
were decapitated. Then, large SMG and PG were collected, which were subjected
to morphological and histochemical research methods.

General morphological analysis

Material SMG and PG were fixed in 10% neutral formalin, then dehydrated in
alcohols of ascending strength and embedded in paraffin according to the standard
technique. Sections of salivary glands 5-7 pm in size, made using an MPS-2 mi-
crotome (Kharkov, Ukraine), were stained with hematoxylin-eosin. Sections were
obtained for morphometric analysis taking into account the area of the parenchy-
ma, stroma, acini and ducts in accordance with the protocol of Merlo C. et al. 2010
[9]. Description, comparative morphological analysis of SMG and PG structures
was carried out on permanent microslides using a microscope (Mikmed-2, Russia)
at magnifications of 10x10, 10x40 and 10x90.

Characterization of mast cells

To qualitatively and quantitatively characterize the population of mast cells
(MC), we used the method of staining with polychrome toluidine blue according
to A. Unna [10]. In 30-50 fields of view of a light microscope at a magnification
of 10x40 in each section, the number of MCs in SMG and PG was counted, and
the arithmetic mean values were found for each case. The sizes of MC were deter-
mined after photographing the preparations at a magnification of 10x90 using the
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"SigmaScanPro 5.0" software package. Each MC was characterized by the degree
of degranulation. The degranulation index (DI) was calculated using the formula:
DI = C/B, where C is the number of degranulating MCs, B is the total number of
analyzed MCs. In addition, the degree of metachromasia, visualization of gran-
ules and nuclei were determined [11]. According to the degree of metachroma-
sia, a-orthochromic MCs (blue, contain non-sulfated heparin), B-metachromatic
(purple, heparin sulfated to varying degrees), y-metachromatic (purple, containing
highly sulfated heparin) were isolated.

Histochemical analysis of enzyme activity. Alkaline Phosphatase Activity

Method for determination of alkaline phosphatase (AP) activity in acini and
SMG and PG ducts according to Burstone M.S. based on the hydrolysis of mono-
substituted orthophosphate esters [12]. The reaction proceeds with the simultane-
ous azo coupling of the substrate - naphthol-AS-BI-phosphate (Sigma-Aldrich,
USA) with a dye - strong blue BB (Sigma-Aldrich, USA). Alkaline phosphatase
breaks down a-naphthol-phosphate with the release of a-naphthol. In the places of
localization of the enzyme, an insoluble blue precipitate is formed.

To determine the AP activity, freshly prepared cryostat native sections of
salivary glands 10 um thick were dried. The sections were then incubated with
naphthol-AS-BI-phosphate and strong blue BB for 20 min at + 37°C. An alkaline
Tris HCI buffer with pH = 8.2-9.2 (Jiangsu Juming Chemical Technology Co.,
Ltd., China) was used as the basis of the incubation medium. AP activity was
quantified using cytophotometry. Photometry was carried out in transmitted light
on a microscope (Mikmed-2, Russia) using an FMEL-1 photoelectric attachment
with FEU-79 (Russia) and an amplifier output voltage of 900 V. In order to obtain
a monochromatic light beam in the red region of the spectrum passing through the
preparation, an interference light filter (Russia) with a maximum light transmis-
sion (Amax = 620 nm) was used. Light transmission was recorded using a digital
voltmeter. Then, by negative logarithm, the level of light transmission was trans-
formed into light absorption, and the optical density was calculated. According to
the Lambert-Bouguer-Beer law, the optical density of a drug is proportional to the
amount of dye. In turn, the described method meets the requirement of proportion-
ality of the concentration of the dye and the activity of the enzyme.

Activity of succinate dehydrogenase and NADPH-oxidase

In freshly prepared cryostat sections, the content of succinate dehydrogenase
(SDH) and NADPH-oxidase was determined by the method of Z. Lojda [13]. For
this, the native sections of the salivary glands with a thickness of 10 pum were dried
and then incubated in a tetrazolium reagent for 15 min. The reaction is based on
the transformation of the colorless oxidized form of tetrazole salts into a colored
reduced form. Enzymatic activity was determined quantitatively using photom-

etry.
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The results of the study were subjected to statistical analysis using the "BioStat
2009 Professional 5.8.4" software (4AnalystSoft, USA). To assess the differences,
the nonparametric Mann — Whitney U-test was used, considering the differences
to be significant at p<0,01. The results of the study are presented in the table and
in the text as the median and the 25th and 75th centiles (Me, Q,-03).

Results

The body weight of the animals during 180 days did not have statistically sig-
nificant differences between the groups. During the entire period of the protocol
of alcohol consumption, no animal deaths were recorded.

Morphological analysis

When examining sections of PG and SMG animals of the control group, we
showed that the structural organization of each organ corresponded to the norm.

In experimental animals exposed to chronic alcohol intoxication (180 days),
no significant violations of the general structural organization of the terminal se-
cretory sections and excretory ducts of PG were found. However, changes in the
shape of the end sections and variability in the size of the secretory cells that
form them were often noted, among which there were also very large ones. In the
cytoplasm of many cells, round, unstained vacuoles were observed, which pre-
sumably correspond to fatty inclusions. The stroma had moderate fatty infiltration
in the form of large adipocytes with isolated lymphocytic foci. Blood stagnation
was observed in the blood vessels. The interlobular excretory ducts are unevenly
expanded, their cells were of different heights.

In the SMG of the experimental group of animals, mild metachromasia with
blue toluidine was observed in all the studied acinar cells of the glands. In some
acinar cells, nuclei of irregular shape were found, with varying degrees of hetero-
chromatin inclusions. Lipid inclusions located in different areas of the cytoplasm
were observed in almost all cells of the acinus. In some lobules, small atrophic
acini were found. The striated ducts showed alternation between dark and clear
cells, with atypical, heterochromatic nuclei, irregular contour and located at dif-
ferent levels. The cells of the intercalated ducts contained some lipid droplets. The
duct epithelium had nuclear heterogeneity and moderate atrophy with accumula-
tion of secretory material. Fatty infiltration and stromal edema were observed.

On sections PG and SMG of the control group, B-metachromatic MCs with a
size of about 10-25 pm in an amount of 4.5 c.u. in the field of view were clearly
detected. MCs are mainly concentrated in groups near the interlobular ducts and
blood vessels. The identified MCs are predominantly without signs of degranu-
lation, oval or elongated, with well-defined margins and cytoplasm filled with
densely spaced metachromatic granules. There were also cells with signs of partial
degranulation, without clear boundaries, different sizes, and irregular shapes. The
cytoplasm of such MCs is less intensely colored due to loosely located, well-
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distinguishable granules. Outside of these cells, a large number of granules were
contained. The degranulation index was 0.3.

The number of identified MC PG and SMG experimental groups increased to
8.5 c.u. in the field of view. In the connective tissue septum near the interlobular
ducts, MC formed conglomerates. The content of MCs, located inside the lob-
ules, near the terminal sections, intercalated and striated excretory ducts, slightly
increased. Whole MCs were single, the main part of the cells was in the stage of
degranulation, respectively, the index of degranudation was 0.6. Moreover, all of
them were characterized by a high degree of activity - enhanced maturation and
release of MC granules. An increase in the number of MCs degranulating by to-
tal cytoplasm disintegration was observed. Completely destroyed MCs with light
cytoplasm and a small number of scattered, metachromatically stained granules
made up 1/3 of the number of degranulated ones.

AP activity

It was shown that in animals with alcohol intoxication after 180 days, in com-
parison with the control, there was a statistically significant increase in AP activ-
ity in serocytes of terminal acini SMG and PG (table 1). At the same time, in the
striated ducts of the salivary glands, the level of enzyme activity did not differ
between the groups.

Table 1.
Alkaline phosphatase activity in the PG and SMG structures during alcohol
intoxication for 180 days (ME; Q1-03)

Series
Structure Gland
control experimental
0.45 0.86
PG (0.395-0.69) (0.765 - 0.99)
.. (p<0.01)
acini
0.43 0.87
SMG (0.40 - 0.52) (0.84 - 1.095)
(p<0.01)
PG 0.44 0.48
(0.40 - 0.49) (0.40 - 0.54)
ducts 0.44 0.47
SMG (039 - 0.52) (0.40 - 0.51)

SDH and NADPH-oxidase activity

We found that the SDH activity in the ducts and acini of the salivary glands
did not statistically differ between the control and experimental groups of animals
(table 2).
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The results of the studies showed (table 2) that with prolonged 180-day intoxi-
cation with ethanol in the acini and ducts of PG rats, the activity of NADPH-oxi-
dase remained at the control level. However, in the SMG acini of the experimental
group, the enzyme activity increased statistically significantly, while in the ducts
it remained unchanged in all groups.

Table 2.
Activity of SDH and NADPH-oxidase in the PG and SMG structures during
alcohol intoxication for 180 days (IU; Q1-03)

Series
Structure | Gland control experimental
SDH NADPH-oxidase SDH NADPH-
oxidase
PG 69 76 63.5 77
(64.5-172) (69 — 86) (59-76) | (70.25-81)
acini 58 77 54 82
SMG | (53.5-61) (74 - 81) (42-69) | (78-85)
(p<0.01)
40.5 62 38 55
PG (34 - 45) (52 - 68.75) (27.25-45) | (47.75 -
ducts 69.25)
25 69.5 19 63
SMG 1 (1925 - 34 (66 - 77) (16-44) | (55-65)
Discussion

Our results showed that long-term ethanol consumption (180 days) in an
amount of 7 g/kg per day causes different morphological changes in PG and SMG.
More negative impact has affected SMG. If in PG the stroma had moderate fatty
infiltration in the form of large adipocytes with the presence of isolated lympho-
cytic foci, then in SMG complete fatty infiltration and stromal edema were ob-
served. The lipid inclusions found in the acinar cells of the salivary glands are
probably associated with disorders of fatty acid metabolism and autonomic in-
nervation of the glands [14]. In addition, more significant structural changes in
the acini and ducts were noted in the SMG, which is probably a way to repair the
damage caused by alcohol intoxication. It is generally accepted that PG is more
vulnerable to toxic agents under the condition of short-term alcohol intoxication
[15, 16]; our study covered a longer period of time - 180 days. Probably, PG cells
gradually adapted to chronic ethanol intoxication, while SMG cells are more resis-
tant to short-term exposure to the toxin.
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We paid special attention to the study of MC, since their state in PG and SMG
under conditions of chronic alcohol intoxication of the body remains poorly un-
derstood. We have shown that under conditions of chronic alcohol intoxication
there was a clear increase in the number of MCs in the salivary glands, especially
in the connective tissue layers near the excretory ducts, which is consistent with
the literature data, which indicate an increase in MC content in various organs
under the influence of alcohol [17]. At the same time, it is interesting that the abso-
lute majority of MCs were in a state of degranulation, due to which the degranula-
tion index doubled. The salivary glands are the organs that excrete ethanol and its
metabolite acetaldehyde. Thus, we have shown that, entering the salivary glands,
ethanol as an irritant causes a high degree of MC activation, accompanied by their
enhanced maturation and intense degranulation. It can be assumed that such a high
degree of MC degranulation under the influence of alcohol intoxication causes
activation of additional regulatory mechanisms in the salivary glands aimed at ac-
celerated excretion of ethanol and toxic metabolic products from the body.

It is known that the toxic effect of alcohol on the body changes the activity of
alkaline phosphatase. It was shown that short-term (10 days) ethanol intoxication
of animals did not affect the enzyme activity in the intestine; however, it markedly
increased after 20 or 30 days, and after 42 days it decreased both in the soluble and
in the membrane fractions of the intestine [18]. Dal Pra, K.J. et.al. have shown that
30-day consumption of the strong Brazilian drink cachaca causes a decrease or
complete loss of the functional activity of alkaline phosphatase in the SMG [19].
Our data indicate a significant twofold increase in the enzyme activity in SMG and
PG rats after 180-day ethanol intoxication. Probably, this fact may indicate the
degree of disturbances in physiological processes in the body.

The early manifestations of alcoholic pathology are based on a violation of tis-
sue respiration due to a change in the level of components of the respiratory chain
and an increase in the production of free radicals. SDH plays not only a central
role in the Krebs cycle and the respiratory chain, but also differs from other mi-
tochondrial dehydrogenases in its unique redox effect. We have shown that under
conditions of 180-day intoxication, the level of SDH activity in the salivary glands
of rats remains the same as in the control group. Therefore, this enzyme is quite
stable.

It is known that ethanol activates NADPH-oxidase [20]. We found that after
prolonged 180-day intoxication with ethanol in the acini and ducts of PG rats, the
activity of NADPH-oxidase remained at the control level, while in SMG only in
the acini the activity of the enzyme increased statistically significantly. Therefore,
by our research, we confirmed that PG showed greater resistance to prolonged
alcohol intoxication, while SMG is more susceptible to oxidative stress and as-
sociated morphological changes.
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Abstract. An individual approach to the prevention and treatment of arterial
hypertension in women should be the basis of personalized medicine, taking into
account the gynecological history. On the clinical basis of the university, 92 women
with previously diagnosed arterial hypertension were examined. The comparison
was carried out according to anthropometric data, indicators of biochemical
blood tests and an indicator of pulse wave velocity, which characterizes arterial
stiffness. An increase in the speed of the pulse wave with an increase in the blood
pressure numbers was revealed. The study additionally confirmed the effect of
early, adequately selected menopausal hormone therapy on the course of arterial
hypertension.

Keywords: arterial hypertension, arterial stiffness, menopause

The leading pathology contributing to the risk of cardiovascular complications
and mortality in older patients is arterial hypertension (AH) [1]. Of great practical
importance is the relationship between age and AH observed during the aging pro-
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cess [2]. This is accompanied by a number of changes in the vascular system, in
particular, endothelial dysfunction, increased vascular stiffness, vascular wall re-
modeling and inflammation, which determine the so-called "vascular phenotype"
of AH [3].

Arterial stiffness, which is a marker of vascular damage and an independent
predictor of cardiovascular disease, can be used as an indicator of vascular aging.

The pulse wave velocity in the carotid-femoral area is currently considered
the most informative indicator of arterial stiffness, reflecting the combined effect
of known and unknown risk factors for damage to the arterial wall [4]. Previous
studies on gender differences indicate that women are characterized by a higher
arterial stiffness with a subsequent increase in the load on the left ventricle of the
heart and an increased risk of developing heart failure with a preserved ejection
fraction [5,6].

On a clinical basis of A.I. Yevdokimov Moscow State University of Medicine
and Dentistry, a single study included 92 patients in menopause, both natural and
surgical, with a previously established diagnosis of AH. Clinical examination of
patients included clarification of complaints, detailed collection of gynecological
anamnesis for women, specifying the presence (and duration) or absence of meno-
pausal hormone therapy; arterial hypertension and identification of risk factors
for arterial hypertension and coronary heart disease; clinical examination, which
included measurement of blood pressure (BP), heart rate (HR), height, weight, cal-
culation of the body mass index (BMI) by the Quetelet index [body weight (kg)/
height (m?)]. The patients underwent a biochemical blood test: total cholesterol
(TC), high density lipoprotein cholesterol (HDL-C), low density lipoprotein cho-
lesterol (LDL-C), triglycerides (TG), glucose were determined. To assess vascular
stiffness, the pulse wave velocity was measured in the area from the carotid to the
femoral artery. Pulse wave velosity (PWV) was measured using a Pulse Trace
PWYV device (Micro Medical, United Kingdom), which measures arterial stiffness
between two points of the arterial system.

Descriptive statistics, including the number of observations in each group,
mean (M), standard deviation (SD), and percentages were given for all indicators,
depending on the nature of the data. Comparison of dependent groups for quan-
titative variables with parametric distribution of data was carried out using the
Student's t-test, with nonparametric distribution - using the Smirnov-Kolmogorov
test. All statistical tests were performed for a two-tailed level of statistical signifi-
cance (p)<0.05.

The patients were divided into three subgroups depending on the severity of
the course of arterial hypertension.
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Table 1.
Characteristics of patients with AH, depending on its degree
Indicator Patients with grade | Patients with grade | Patients with grade
IAH 2 AH 3AH
Number of patients |57 24 11
Age (years) 52.054+6.59* 57.00+5.49 57.734£6.56
Height (cm) 163.76+5.41 162.75+5.29 150.63+30.74
Weight, kg) 74.73£15.31* 81.79+13.48 89.55+29.61
BMI (kg/m?) 27.89+5.57* 30.86+4.87 31.70+8.76
SBP (mmHg) 133.60+3.87* 151.04+£6.42%* 175.454+12.93%**
DBP (mmHg) 85.96+6.78* 96.04+6.75%* 107.27+11.04%%*
HR (beats/min) 74.77£11.38%* 68.33+£9.06%* 77.82+13.68
PWYV (m/s) 11.15£2.09* 13.58+3.71 15.2443.27%%*
TC (mmol/l) 5.72£1.19 5.57+1.38 5.74+0.93
TG (mmol/1) 1.35%0.75 1.40+0.62 1.47+0.77
LDL-C (mmol/l) 3.72+0.51 3.09+0.38 3.53+0.69
HDL-C (mmol/l) 1.50+0.43 1.37+0.27 1.23+0.34%**
Glucose (mmol/l) 5.22+0.66 5.14+0.92 5.234+0.60
le‘SlzztS‘;"(ly‘;gfs? 4.60:£4.42% 10.389.45 12.749.63

* - p<0.05 between 1st and 2nd groups of patients
** - p<0.05 between the 2nd and 3rd groups of patients
*#% - p<0.05 between 1st and 3rd groups of patients

Analyzing the results obtained, presented in table 1, it should be noted the
presence of unidirectional changes in BP values (SBP, DBP) and dynamics of
the pulse wave velocity depending on the degree of AH. Thus, in patients of the
1st group, the mean values of arterial stiffness were less than in the other groups,
but reached values of 10 m/s, which determine the risk of cardiovascular com-
plications [7]. As the course of AH worsened (progression of the degree of the
disease), an increase in the pulse wave velocity was noted, the magnitude of which
significantly differed from those in patients of the 1st group. The average abso-
lute values of PWYV in the 2nd and 3rd groups significantly exceeded the "safety
threshold" for the development of cardiovascular complications. Thus, there is an
undeniable relationship between the progression of AH and the increase in arterial
stiffness in women with essential hypertension. This conclusion is undoubtedly of
great importance for the implementation of preventive and therapeutic measures.
Analyzing the metabolic parameters of patients with AH, it should be noted that
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in all three groups the examined women had increased BMI values corresponding
to various degrees of obesity, as well as lipid metabolism disorders correspond-
ing to atherogenic dyslipidemia (increased concentration of LDL-C and decreased
HDL-C). These disorders of lipid metabolism did not have regular differences
depending on the severity of AH, with the exception of HDL-C, a significant and
significant decrease in which was found in patients of the 3rd group. Thus, meta-
bolic disorders of varying severity are present at all, including at the early stages
of the development of the disease, thereby participating in the development of AH
complications and, above all, the formation of arterial stiffness.

In addition, the patients underwent an analysis of the peculiarities of their gy-
necological status. Of interest were the cause of menopause and the menopausal
hormone therapy (MHT) carried out in some cases.

All women in the natural menopause subgroup did not receive menopausal
hormone therapy. Most patients from the subgroup with surgical menopause had
a history of taking menopausal hormone therapy, so it seemed interesting to com-
pare these two subgroups with each other, taking into account the degree of arte-
rial hypertension.

Table 2.
Main indicators in patients with AH grade 1, depending on the cause of
menopause
Indicator Surgical menopause (N=41) | Natural menopause (N=16)
Age, years 51.98+6.68 52.25+6.55
Height (cm) 163.35+5.46 164.81+5.28
Weight (kg) 72.58+10.72 80.25+22.88
BMI (kg/m?) 27.24+4.08 29.56+8.21
SBP (mmHg) 133.2943.81 134.38+4.03
DBP (mmHg) 87.07+6.52 82.50+5.48*
HR, beats/min 73.85+11.75 77.13+£10.31
PWYV (m/s) 10.90+1.97 11.78+2.31
TC (mmol/l) 5.66=0.99 5.89+1.75
TG (mmol/l) 1.26+0.70 1.70+0.87
LDL-C (mmol/l) 3.83+0.52 3.31+0.25
HDL-C (mmol/l) 1.56+0.41 1.19+0.45
Glucose (mmol/l) 5.28+0.67 4.98+0.60
Duration of AH disease |4.78+4.86 4.12+3.09
(years)

* - p<0.05 between the 1st and 2nd subgroups of patients
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Analyzing the presented results, we did not find a significant difference in the
vast majority of parameters. Despite the comparable age, at the time of the study,
these subgroups differ significantly from each other. The difference is due to the
fact that the first subgroup (surgical menopause) consists of patients in whom
menopause occurred on average 10 years earlier due to surgery than the represen-
tatives of the second subgroup with natural menopause. On average, patients of
the second subgroup are in a state of natural menopause for about 3 years. Patients
in the surgical menopause subgroup received an adequately matched menopausal
hormone therapy program, which appears to have contributed to the lack of differ-
ences between this subgroup and the subgroup of patients with natural menopause.

In the group of patients with grade 2 AH, there was no prescription for meno-
pausal hormone therapy in women with natural menopause, therefore subgroups
of women with surgical (n = 15) and natural menopause (n = 9) were compared in
a similar way (table 3).

Table 3.
Main indicators in patients with AH grade 2, depending on the cause of
menopatuse
Indicator Surgical menopause (N=15) | Natural menopause (N=9)
Age, years 56.80+4.89 57.33+6.67
Height (cm) 163.00+4.68 162.33+6.46
Weight (kg) 85.77+12.64 75.17+£12.81
BMI (kg/m?) 32.26+4.47 28.53+4.85
SBP (mmHg) 152.3346.51 148.89+6.01
DBP (mmHg) 95.67+6.78 96.67+7.07
HR, beats/min 67.67+£6.91 69.44+12.25
PWYV (m/s) 13.67+4.37 13.454+2 .45
TC (mmol/l) 5.57+1.53 5.56+1.17
TG (mmol/l) 1.4240.71 1.38+0.48
LDL-C (mmol/l) 3.09+0.38 3.3120.25
HDL-C (mmol/l) 1.37+0.22 1.3740.49
Glucose(mmol/l) 5.39+1.02 4.66+0.43
g‘ézts‘)"“ of AH discase 11.87+10.91 7.89£6.09

As can be seen from table 3, the reliability of differences was not revealed
between patients with surgical and natural menopause, suffering from arterial hy-
pertension of the 2nd degree, which is even more consistent with the previous
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conclusions in patients of the 1st group, since the indicators and especially arterial
stiffness do not significantly differ in subgroup of surgical menopause, despite a
significantly longer history of AH.

In the third group of women with grade 3 AH (n=11), the distribution of wom-
en by type of menopause is presented as follows: 8 patients with surgical meno-
pause; three women have natural menopause. It does not seem appropriate to make
comparisons in this subgroup due to the small number of samples.

When conducting a correlation analysis on the relationship between the PWV
indicator and clinical and anamnestic indicators, several significant (p<0.05) cor-
relations were obtained for groups of women with AH. Of considerable interest is
the presence of a significant negative relationship between the value of the pulse
wave velocity and the duration of menopausal hormone therapy, which addition-
ally illustrates the previously found relationship between a better vascular condi-
tion in patients with AH of varying degrees. The increase in the strength of this
bond is clearly demonstrated in table 4.

Table 4.
Correlation relationship between the index of stiffness of the arteries with
clinical and anamnestic indicators by groups of patients

b Correiltzllltl((l).lfl: (;fnt Patients with grade | Patients with grade | Patients with grade

\%% V. with differe I1AH I AH I AH
indicators

HR -0.28 n.a. n.a

Duration of taking

MHT -0.27 -0.48 -0.71

Duratlon of AH na 041 n.a

disease

Analyzing the metabolic parameters of patients with AH, it should be noted
that in all three groups the examined women had increased BMI values corre-
sponding to various degrees of obesity, as well as lipid metabolism disorders cor-
responding to atherogenic dyslipidemia (increased concentration of LDL-C and
decreased HDL-C). The indicated lipid metabolism disorders did not have regular
differences depending on the severity of AH, with the exception of HDL-C, a
reliable and significant decrease in which was found in patients with grade 3 AH.
Thus, metabolic disorders of varying severity are present at all, including at the
carly stages of the development of the disease, thereby participating in the devel-
opment of complications of arterial hypertension and, above all, the formation of
arterial stiffness.

In patients with AH, we did not obtain significant differences in most of the
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studied parameters depending on the cause of menopause (surgical or natural).
This fact can be interpreted from the standpoint of the effectiveness of previously
conducted menopausal hormone therapy, which neutralized the more severe effect
of a sharp shutdown of the ovaries on the formation of pathology of cardiovascular
diseases during surgical menopause. Of considerable interest is the presence of a
significant negative relationship between the value of the vascular stiffness indica-
tor and the duration of menopausal hormone therapy. Thus, this study additionally
confirmed the effect of early, adequately selected menopausal hormonal therapy
on the course of arterial hypertension.
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Annotation. Obviously ongoing COVID-19 pandemic situation had a great
impact on all people’s lives and spheres all around the world. Clinical trials aren’t
the exception. The goal was to evaluate the pandemic influence on probability
of protocol amendments emergence. Our analysis indicated that the existing
system of clinical trials protocols creation is proved to be quite adequate and an
unforeseen circumstance as a pandemic have had little effect on the number of
amendments.
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Introduction

Obviously ongoing COVID-19 pandemic situation had a great impact on all
life spheres: economics, society and, of course, on health care, including clin-
ical trials. Many of them, especially clinical trials of innovative drugs, are in-
ternational. Global lockdown measures, air, sea and overland transportation re-
strictions, and implemented in other counties limitations and rules all around the
world caused by pandemic, created critical problems to conducting global trials.
Clinical research is an important part of scientific research in medicine. All local
instructions and COVID-19 implemented limitations are needed to take into con-
sideration by Sponsor as the current situation makes it difficult to conduct clinical
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research around the world [1].

Despite of ample resources turned on COVID-19 preventive and treatment
trials, other treatment methods and disease prevention clinical trials not connected
with COVID-19 are still ongoing.

Clinical trial Sponsors and participants are faced a number of problems due to
pandemic situation. Firstly, some risks of viral spread among study participants,
investigators and medical workers may arise. [2]. Secondly, there might be a prob-
lem with clinical trials conducting due to possible quarantine of study participants,
hospital staff or their isolation caused by government travel ban. Thirdly, it is con-
ceivable that clinical trial sites will be closed or there will be investigator medical
product supply problems. Furthermore, there is a chance of overload and turned of
healthcare system on COVID-19 disease control measures [3,4]. All these prob-
lems may have a great impact on data consistency and its interpretation obtained
as a part of the studies, while the quality of clinical trials must stay high despite of
the changes in the world around [1].

Before each clinical trial start-up a clinical protocol is created and approved to
describe how and why it should be conducted [5]. Considering the fact that clinical
trials are expensive and long- continued most of ongoing trials were planned be-
fore the beginning of pandemic [6,7] . Consequently, these pandemic risks weren’t
taken in consideration in these protocols.

As new facts which can effect on clinical trials results can appear during its
conducting GCP provides the possibility of protocol updates [8]. These amend-
ments can make trails more complicated and expensive [9].

Goals

To evaluate the pandemic influence on probability of protocol amendments
emergence, we drew a comparison between amendments to ongoing non-COV-
ID-19 trials, which were published in 2020, and amendments published in previ-
ous years.

Materials and methods

For possibility creating of protocol amendments evaluation, we drew a com-
parison between amendments to ongoing trials, which were published in 2020 and
amendments published in previous years. We carried out an analysis of amend-
ments (2017-2020 years) for Sponsor’s protocols which were approved by Rus-
sian Health Care Authorities between 2017 and 2019 years included. All these
trials didn’t relate to any drugs against COVID-19.

Results and discussion

Facing a great number of amendments during these 4 years the majority of
them had objective reasons to be published: ongoing drugs observations, legisla-
tions amendments etc. The quantity of protocol amendments within 4 years had
increased. The minimum quantity of them was shown in 2017 -3 (8%) in 2018 - 9
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(23%), little more in 2019 - 13 (33%). The biggest quantity was in 2020- 14 (36%).

In 2017 3 amendments were published, 2 of them were initiated by health au-
thorities request and the last one was related to trail information update.

In 2018 9 amendments were announced and only 2 of them were connect-
ed with health authorities, 4 amendments were related to general corrections, 2
amendments were connected with adding minimal residual disease points and the
last one with statistical section updates.

In 2019 from 13 published amendments 4 of them were initiated by health
authorities, 4 were connected with clarifying the risks and efficacy of the inves-
tigational drug and concomitant therapy, one-with statistical section updates, one
more was announced due to multiplication of participated in trials countries, an-
other one to describe and improve trial procedures and one-by-one amendments
connected with lexical errors and with adding another dosing regimen.

Despite of in 2020 the quantity of amendments reached its maximum (14) ba-
sically they were not related to COVID-19 pandemic situation. Thus, one amend-
ment was associated with the identified risk of hepatitis B reactivation during
treatment, the other with the addition of drugs as recommended concomitant ther-
apy for patients participating in the study. One was due to a dosage change, addi-
tional patient allocation parameters and general information about the study, and
the other two related to a change in procedures (15%). Large percentage (38%) of
amendments was connected with health authorities’ requests.

Based on the data obtained, we can say that the quantity of protocol amend-
ments was maximum in 2020 and the entire quantity of protocols were increased
as the direct dependence was shown, the scaling factor r=1. Proportion of amend-
ments initiated by health authorities haven’t been changing within 4 years, this
means that health authorities didn’t implicate in isolated trials it only published
some recommendations. Meanwhile their requirements to conducting clinical tri-
als haven’t been changed and they are still controlling all ongoing studies.

In 2020 only one amendment (8%) was related to COVID-19 pandemic sit-
uation and was published due to difficulty of performing visits by patients and
getting Investigational Medicinal Product. In this connection, schedule of visits
was corrected and an opportunity of home investigational medicinal product de-
livery was afforded. This amendment brought certain physical and material incon-
veniences to the pharmaceutical company due to the organization of drug delivery
events and the postponement of visits, and also affected the research team due to
additional paperwork. At the same time, distribution pattern of the reasons creat-
ing protocol amendments has not been changed dramatically.

Thus, we can conclude that the existing system of clinical trials protocols cre-
ation is proved to be quite adequate. Even such an unforeseen circumstance as a
pandemic have had little effect on the structure of the protocols and the number of
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amendments. As a result, despite the pandemic situation in the world, the Sponsor
can get reliable data at the end of the ongoing research.
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Abstract. The article presents the results of a study of the characteristics
of psychophysiological self-regulation and adaptive capabilities of the central
nervous system of students. A method is proposed for increasing the adaptive
capabilities of students by optimizing the functional state and developing self-
regulation skills in stressful situations.
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It is known that students are one of the groups most at risk of developing mal-
adaptive disorders, often lacking developed self-regulation skills and the ability to
economically manage their psychophysiological resources [4].

The adaptive systems of the body, and especially the nervous system of young
people, experience overloads under the influence of informational, emotional and
physical influences, which often leads to the disruption of regulatory mechanisms
and the development of a number of psychosomatic pathologies [5].

Correction of these problems is often carried out using methods aimed at reduc-
ing neuropsychic stress by teaching relaxation techniques, auto-training, breath-
ing exercises, meditation, visualization, self-massage, group psychotherapy [3, 6].
The disadvantage of these methods is the high dependence on subjective factors,
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such as personal characteristics and motivation of the participants in therapy. In
addition, they are not always effective due to the impossibility of an objective as-
sessment by the student of his psychophysiological state and its dynamics.

A promising area related to teaching self-regulation skills is the technology
of instrumental biocontrol based on the principles of biofeedback (BFB). Bio-
feedback is used to teach optimal psychoemotional self-regulation under condi-
tions of current stress [1]. This technology has a number of advantages: the almost
complete absence of contraindications and side effects, the absence of pharmaco-
logical and physiotherapeutic interventions, the comfort of the procedure for the
patient, and the availability for use in an educational institution.

Despite the fact that there are quite a lot of studies devoted to the study of the
functional states of students during adaptation to training loads in the literature,
the inconsistency of some of the conclusions and the low degree of implementa-
tion of the results of such studies into practice draws attention. In connection with
the above, the purpose of the study was to study the features of adaptive reac-
tions and self-regulation of students and develop a method for their improvement
using biocontrol technology.

The research was carried out on the basis of the research laboratory of Kras-
noyarsk State Pedagogical University named after V. P. Astafyev. The study
involved 100 students aged 18 to 21 years. The study was conducted with the
informed consent of the participants. Determination of adaptive reserves was car-
ried out using the method of cerebral omegametry, which included registration of
the stable potential of the millivolt range (omega potential) in the projections of
the frontal cortex of the right and left hemispheres of the brain [2, 7], as well as
psychological testing with stress load simulation - game biocontrol under control
of heart rate (HR).

According to omegametric data, in a state of calm wakefulness with a normal
training load, 46% of the subjects had a normal level of brain activation, 20% had
depression of activation influences and a low level of wakefulness, 7% had an ex-
cessively high level of activation of the frontal cortex, 27% of the omega potential
of the left and the right hemisphere at different levels.

After a test session of biocontrol, high and medium levels of self-regulation
were found in 41% of the participants, 59% had a low or below average level of
self-regulation.

The most effective self-regulation was achieved by subjects with an average
level of activation (20-40 mV) and dominance of the left hemisphere of the brain,
although individuals with a low level of activation were characterized by a mod-
erate increase in HR with a significantly lower (p<<0.001) average heart rate in
comparison with the rest of the subjects.

Thus, it was found that the level of brain activation, which ensures a func-
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tional state, affects the success of self-regulation under conditions of emotional
stress, and therefore a normal level of activity of the nervous system is necessary
to ensure effective adaptation, including to training loads. We used this fact to
develop a way to increase the adaptive reserves of students. The essence of the
method consists in teaching techniques and techniques of self-regulation, indi-
vidually selected for each student, depending on his functional state and aimed at
its optimization:

- With a low level of activation, neuropsychological exercises are used to
activate and increase the tone of the nervous system: movements of the eyes in all
directions and in a circle; finger gymnastics; self-massage of earlobes and fingers;
search for numbers in Schulte tables; frequent deep breathing, etc.);

- High level of activation: techniques are used to relax and reduce emotional
stress: diaphragmatic breathing; breathing with delayed exhalation; breathing
with the account of inhalation and exhalation; progressive muscle relaxation;
visualization of pleasant memories; elements of autogenous training and
meditation.

- High asymmetry of activation: tasks are used to improve interhemispheric
interaction: drawing with 2 hands at the same time simple geometric shapes;
breathing alternately through the right and left nostril; cross movements with the
intersection of the center of the body.

The fixation of the most effective methods was carried out using biofeedback
(game biofeedback).

In the experimental substantiation of the proposed method was attended by
32 students aged 18 to 21 years, who were divided into experimental and control
groups. In the experimental group, a course of biofeedback with biofeedback ses-
sions was conducted depending on the level of brain activation with the selection
of individual techniques and exercises, in the control group there were no special
training and education. The results of the experiment are shown in the table.

Table.
Physiological indicators after a course of biofeedback in individuals with
different levels of voluntary self-regulation success (N = 32)

Group
Experimental Control
Indicator (n=16) (n=16)
Before the | After the | Before the After the
course course course course

OP of the left hemisphere, mV | 19.2+2.4 | 26.6+2.2% | 11.3+3.1 15.6+2.9% #

OP of the right hemisphere, 31.2+£27 |2592+£25%| 23.7+2.7 18.3+£3.5% #
mV
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Interhemispheric asymmetry, | 15 o, 5> | 07105 | -124413 | -57+1.1%#

mV
Interhemispheric asymmetry,

mvV 54212 1+1.12 -7+3.12 3+£2.12
Time to reac;‘etche plateau”, | 04450 | 89+36 | 253+59 | 13151

Maximum potential
amplitude, mV
HR, bpm 86.2+2.7 72.1£2.2% 84.7+£2.5 | 79.4£2.3% #
Note: * - reliability of differences between groups according to the Mann-
Whitney test, # - reliability of differences within the group according to the Wil-
coxon test

25.1+£52 7.6 4.0 204+5.1 151+34

Comparison of the initial parameters before the biofeedback course in the se-
lected groups did not reveal significant differences, which indicates their homo-
geneity. At the same time, after the end of the course in the experimental and
control groups, there were significant changes in the characteristics of the omega
potential. There was a decrease in interhemispheric asymmetry, normalization of
OP parameters and heart rate. However, in the control group, fewer positive shifts
were observed, which was expressed in non-optimal values of the omega poten-
tial, large values of the wave amplitude and slower stabilization of oscillatory
processes.

After the course of correction, a significant decrease in the representation of
insufficient and asymmetric activation of the central nervous system was noted in
the absence of a state of hyperactivation in the experimental group. In 90% of the
subjects, the omega potential corresponded to the optimal level. At the same time,
75% showed a decrease in interhemispheric asymmetry, which averaged 1.6 mV.
In the control group, there was a shift towards a decrease in the level of activation
while maintaining a high interhemispheric asymmetry, 40% had a low level of
activation, 32% had an asymmetric level, which can be considered as a sign of a
suboptimal state of the brain and the body as a whole.

Comparison of the coefficient of efficiency of heart rate control showed that in
the experimental group, the success of mastering the skills of self-regulation was
on average 35-40% higher than in the control group.

Thus, the proposed method solves the problem of increasing the adaptive re-
serves of students, which contributes to the improvement of the functional state
and performance through the development of productive strategies for self-regula-
tion and normalization of the functional state of the brain of students.
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Abstract. The article describes the possibility of using two derivatives
of diketones as inhibitors for protection against micromycete corrosion.
Compositions based on a mixture of solidol, derivatives of 4,4,4-trichloro-1-
(3-chlorophenyl) butane-1,3-dione, which in preliminary studies have shown their
fungicidal properties in low concentrations, have been investigated. The study
was carried out on samples of steel grade St3. After 28 days under the influence
of micromycetes of the genera Aspergillus spp., Penicillium spp. and Trichoderma
spp. the rate of growth and smear from the surface were studied (to determine the
fungal resistance of the material). Based on the data obtained, it was concluded
that it is impossible to use lis-24 and lis-86 as inhibitors of mycological corrosion
due to the low fungal resistance of the coating and the high growth rate of the
samples. Lis-89 sufficiently protects against micromycetes of the genus Aspergillus,
however, it copes with other micromycetes worse than the control group.

Keywords: biological corrosion, micromycetes, corrosion inhibitors, diketones
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Introduction

At the moment, more and more attention is paid to the processes occurring at
the intersection of sciences. One of these processes is biological corrosion. Micro-
biological corrosion (MBC) is a form of corrosion that is caused by the metabolic
activity of microbial colonies, which may include bacteria and fungi [1]. This type
of corrosion is one of the most destructive; some researchers cite data that % of
all losses from pipeline corrosion are caused precisely by microorganisms living
in the soil [2].

Depending on the belonging of corrosive organisms to different kingdoms of
the living, bacterial, mycological and mixed corrosion are distinguished.

The type of destruction caused by microscopic fungi or micromycetes is called
mycological. Corrosion occurs under the influence of various aggressive environ-
ments that arise due to the presence of mold fungi. One of the biggest problems of
this type of corrosion is the high adaptability of micromycetes to changing envi-
ronmental conditions, as well as their huge species diversity. Another problem is
that the habitat of micromycetes is soil and air, which is why almost all metal struc-
tures can be exposed to mold. Compared to bacterial corrosion, a larger volume of
metal structures is susceptible to mycological. Not only ferrous, but non-ferrous
metals are exposed to corrosion. Typical representatives of corrosive fungi are the
genus Aspergillus, Penicillium, Fusarium, Cladosporium and Trichoderma.

If we talk about the effect of microorganisms on metals, then there are several
types. The most common: direct influence of metabolites, often of various acids,
such as hydrogen sulfide and various organic, or ammonia [3], on the metal sur-
face, or coating the surface with build-ups and films, under which pitting corrosion
can develop.

The effect of micromycetes on the corrosion rate can be diametrically opposite,
as some researchers cite data on the inhibitory effect of Cladosporium herbarum
on the surface of aluminum samples and a simultaneous increase in the corrosion
rate under the influence of Aspergillus niger. Some authors [4] have shown that
the inhibiting effect of fungi on steel and aluminum corrosion consists primarily
in increasing the resistance to charge transfer through the inner oxide layer [5].

Many organic substances can be used to protect metals from biocorrosion.
However, a problem arises as some substances may be suitable for bacterial cor-
rosion, but not suitable for mycological. For example, N-benzyldiethylenediami-
noammonium chloride has a high inhibitory activity against bacteria, but its effect
on micromycetes has not been studied [6].

From all of the above, the relevance of the study follows. There are not so
many methods of protection against micromycete corrosion, while micromycetes
do great damage to metal structures.
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Methodology

To study the antimicrobial activity of substances that in the future can be used
as inhibitors of mycological corrosion, we used the method of two-fold serial dilu-
tions in a liquid nutrient medium by the micro method [7]. In the wells of a sterile
96-well flat-bottomed microplate, two parallel rows of two-fold serial dilutions of
chemical compounds in Sabouraud broth were prepared. Each well contained 150
ul of a certain concentration of the test substance and 150 pl of culture inoculum.
The last rows contained the nutrient medium and culture in equal volumes (con-
trol). The microplate was placed in a thermostat of an Epoch spectrophotometer
and the optical density (OD) was measured at a wavelength of 540 nm. After 48
hours and 7 days, the OD of the culture fluid was again recorded. The study in-
volved 3 substances, the structure of which is shown in Figure 1.

a Cl E F

cl cl
lis-24 lis-86 lis-89

Figure 1. Structural formulas of the most effective compounds

An aqueous suspension of fungal spores was prepared from the micromycete
colonies (Aspergillus, Penicillium, and Trichoderma) isolated from soil and water
samples from the Perm Territory, grown for 14 days at a temperature of 29 + 1°C
on a chapek slant nutrient medium. The spore load of each fungus in distilled
water was prepared according to the McFarland turbidity standard using a densi-
tometer OD = 1.0 equal to 109 microbial cells / pl.

Due to the fact that the selected substances are poorly soluble in water, but well
in organic solvents, it was decided to use solidol as a solvent for the substances.

To study the inhibitory effect of the selected substances, the method of study-
ing the fungal resistance of the metal was used. Samples of steel grade St3 (C 0.14-
0.22%; Ni not more than 0.3%; Cu not more than 0.3%; Cr not more than 0.3%;
Mn 0.4-0.65%; Si 0.05-0.17%; As not more than 0.08%; S not more than 0.05; P
not more than 0.04% [8]). Samples with an area of 14 and 22 cm? were covered
with a mixture of solidol and a representative of a number of diketones, kept for
a day, after which they were weighed and placed in a Petri dish. An aqueous sus-
pension of spores of each type of fungi was used to infect prototypes of steel with
inhibitors; the steel surfaces were irrigated with a spray gun until they were com-
pletely moistened, preventing droplets from merging. The contaminated samples
were placed in pre-prepared desiccators, on the bottom of which water was poured
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and thermostatic at a temperature of 29 £ 1 ° C and a relative humidity of more
than 90% for 28 days. After testing, the samples were removed from the desiccator
and examined visually, re-weighed on an analytical balance to determine the rate
of rise, and then using a Micromed microscope with a ToupCam digital camera
and Toup View software, at a magnification of x 10, each steel variant was evalu-
ated for the presence or absence of mushrooms according to the point system [9].
The control of the viability of mold spores was pure cultures applied in the form
of drops on the surface of the slant agar culture medium in test tubes. The results
of the growth and development of micromycetes were confirmed after 5 days.

Results

Anti-fungicidal activity tests

Diketone halide derivatives were chosen as the proposed inhibitors. Earlier
[11], similar compounds proved their antimicrobial activity in small doses. Within
the framework of this study, the minimum inhibitory concentration (MIC) and the
minimum fungicidal concentration (MFC) were determined based on the data on the
change in optical density over time (Fig. 2). It was found that lis-24, lis-86 and 1is-89
exhibit their antimycological activity already at concentrations of 3.9 - 7.8 pug / pl.

Aspergillus Penicillium Trichoderma
4 4 3
37# 3 /
2
) 5 5 r"./— /l—‘x/":/‘
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Figure 2. Change in optical density of samples on the second (blue) and tenth
days (red)
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Corrosion tests

After carrying out gravimetric tests for each compound, the average growth
rates of the samples were determined. The results are shown in Figure 3. Samples
treated with solidol were used as a control group. The results of the effect of
micromycetes on the surface of steel without protective coatings were described
earlier [10]. Along with this, the protective effect of the diketone derivatives was
calculated. However, none of the substances showed a positive value.

1.75
1.50
1.25
=
o
2.1.00 Mic
= s Asp
9 s Pen
g 0.75 B Trich
0.50
Solidol lis-24 lis-86 lis-89
Figure 3. Growth rate diagram of samples, g/(m’-hour)
Table 2.
The results of the study of scraping from the surface of metals
Inhibitor Microscopy Grade
Lis-24 Discovered spore germination, mycelium, sporulation 3
Lis-86 Discovered spore germination, mycelium 2
Lis-89 Discovered spore germination, mycelium 2
Solidol Discovered spore germination, mycelium 2
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c d

Figure 4. Micrographs of a smear taken from a sample: a — lis-24, b — lis-86,
¢ —lis-89, d — Solidol

Conclusion

To protect metals from micromycetes, substances of the diketone halide group
were proposed, which in preliminary studies showed fungicidal properties in low
concentrations. To study their possible use as inhibitors of mycological corrosion,
the effect of micromycetes on metals coated with protective films of solidol with
the proposed substances was studied. Based on the results of the data on the rate
of growth and the study of scraping to assess fungal resistance, it was concluded
that it was impossible to use the substances lis-24, and 1is-86 as inhibitors. Lis-89
partially copes with the task, however, its concentration is insufficient for use as
an inhibitor.

Acknowledgments: The reported study was funded by RFBR and Perm Terri-
tory, project number 20-43-596016
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Annotation. It was found by gravimetric and mechanical tests that the films
of the modified solid oil have an inhibitory effect on acid corrosion of 08kp steel
in a 0.1 molar solution of CH,COOH. It also provides data on the nature of the
destruction of steel wires in the presence of putative inhibitors. The data obtained
can then be used for further corrosion and mechanical tests in the presence of
micromycetes.

Keywords: acid corrosion, corrosion inhibitors, corrosion rate, corrosion-
mechanical destruction, steel 08KP, hydrogenation

Introduction

Corrosion is a persistent and pressing problem that is often difficult to com-
pletely eliminate. At present, this has become of great importance in connection
with the large budgetary problems arising in industrialized countries in connection
with the repair and protection of materials from wear and loss [1].

Losses from corrosion today in developed countries are estimated at 2—4% of
the gross domestic product (GDP). Damage from broken metal structures, prod-
ucts and equipment is 10-20% of the annual steel production [2]. In Russia, the
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annual loss of metals due to corrosion is up to 30% of the metal produced [3].

Corrosion destruction of metal equipment is one of the main problems in oil
and gas production [4]. Acid treatment of wells is a widespread method of in-
tensification of oil and gas production processes and is used even at the stage of
exploration of new hydrocarbon deposits [5], therefore, corrosion inhibitors are
used to reduce the aggressive effect on steel structures of technological equipment
[6]. They inhibit corrosion in several ways: (a) adsorption on the metal surface
and the formation of a protective thin film; (b) the formation of oxide films on the
base metal, which reduces the rate of oxygen transfer to the metal surface, and
(c) interaction with a corrosive component present in an aqueous medium [7]. In
modern practice of inhibitory protection, complex multicomponent compositions
of complex action are mainly used as additives [8]. The most famous acid inhibi-
tors are organic compounds containing nitrogen, sulfur and oxygen atoms [9].

Most of the research in the field of creating new inhibitors is aimed at develop-
ing compositions that inhibit the corrosion process of steels, which are one of the
main structural materials [3].

Carbon steels (CS) are widely used in industry and in everyday life due to their
amazing properties, and in addition, they are the most common type of steel alloys
used in many industrial communities. Carbon steel is considered the backbone for
most of the business and is widely used throughout the world. Every year, petro-
chemical enterprises and the oil and gas industry utilize colossal amounts of CD.
One of the disadvantages of carbon steel is that it is easily damaged by moisture
and corrosive environments [10].

Thus, the corrosion of this metal material is dangerous from the point of view
of human life, biological diversity and the economic state of industry [11], there-
fore, studies aimed at developing new, more effective inhibitor compositions with
a wide range of characteristics are of great scientific and practical importance [12]

Experiment

Corrosion and mechanical tests were carried out on wire samples of 08kp steel.
Parameters of each sample: length 13 cm, wire diameter 0.45 mm. As potential
inhibitors, there are two organic compounds (OC), the synthesis of which was
carried out according to the method [13]: OC I — 1-(4-chlorophenyl)-4,4,4-trifluo-
robutane-1,3-dione, OC 11 — 4,4,4-trichloro-1-(4-chlorophenyl)butane-1,3-dione.

Table 1.
Chemical composition of steel grade 08kp
Content, | '« | ¢ | mMn | Ni | S P | Cr | Ccu | As
mass. %
less less less less less less less
08kp 0(’)015 1_ than O’g 55 " | than | than | than | than | than | than
’ 0,03 ’ 0,25 0,04 | 0,035 0,1 0,25 0,08
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On the surface of steel wire samples, modified protective films based on soli-
dol and the studied organic compounds were formed. Thus, the studied protective
films had the following composition: 5% OC solution in synthetic solid oil pro-
duced by Oilright.

Corrosion tests

Corrosion tests were carried out using the gravimetric method. A model solu-
tion of acetic acid with a concentration of 0.1 mol / L was used as an aggressive
medium. The residence time of the steel samples in the solution was 7 days at a
temperature of 27 + 1 ° C. The corrosion rate was calculated by the formula:

Am

() (),

where V- corrosion speed, 4m — mass changing, S — sample area, ¢ - time.

Veor =

Mechanical tests

To check the elastic-mechanical properties after the effect of corrosion, a uni-
versal machine IR 5081-1.0 of the Impulse company was used with a universal
electronic dynamometer ATSDU-11-1 (1 kN) and clamps that prevent slippage of
the samples under tension.

Experimental data were obtained for steel samples before and after exposure
to a corrosive environment. The tensile curves are plotted taking into account the
cross-sectional area of the wire samples.

On the basis of the tensile curves, the influence of the investigated organic
compounds on the ultimate strength (6B) and the value of the coefficient of loss of
strength (Kp) of steels was determined. The value of 6B was determined from the
tension diagrams, and K - according to equation (2). The effect of the proposed
protective films was assessed by the coefficient of loss of strength:

K, =2=2.100% (2), @),

a0

where 60 and ¢ — tensile strength of the tested steel, untreated and treated in a cor-
rosive environment.

After mechanical tensile tests, the nature of the destruction was assessed using
photomicrographs of the ends of the wire. Micrographs were obtained using a
Hitachi S-3400N scanning electron microscope in SE mode at magnifications in
the range of x 200+250.

Results

Table 2 shows the results of gravimetric tests. All investigated OCs reduce
the corrosion rate of steel and the depth index, but to a different extent. To a
greater extent, a decrease in the corrosion rate is observed in the presence of solid
oil, which also determines the high protective effect of this compound, which is
77.9%. 1t is possible that the greater efficiency of OC I in comparison with OC
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II is associated with the presence of fluorine in the molecular structure of this

compound.

Table 2.

Corrosion characteristics of steel in a model solution of acetic acid (0.1 mol /L)
in the presence of protective films at an exposure time of 7 days

Corrosion rate . . Inhibition
Steel 2. ° | Depth index, Protective .
surface (g/ (sm 3 day)) (mm/year) effects Z, % coefﬁf fent
10 v, %o
without protective 1,62 0.75 B B
film
solid oil 0,67 0,17 77,9 4,4
OC I (lis-86) 1,00 0,45 39,5 1,7
OC 1II (lis-24) 1,30 0,60 19,7 1,3

The list of properties that modern corrosion inhibitors must possess includes
protection against hydrogen saturation and the resulting embrittlement of steel
[14]. When in acidic corrosive environments, steel can also become hydrogenated,
which is accompanied by a change in the mechanical characteristics of the mate-
rial. Figure 1 shows tensile diagrams of steel wires. Table 3 shows the results of
processing these diagrams.
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Figure 1. Tensile diagrams of steel wire before and after being in a corrosive

environment for 7 days
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Table 3.
Mechanical characteristics of steel before and after being in acetic acid (0.1 mol
/L) in the presence of test compounds

Steel Tensile strength 6, | Coefficient of loss of strength K
surface MPa %
Before testing 476,2 -
Without protective film 421,9 11,4
Solid oil 4324 9,2
OC I (lis-86) 3432 27,9
OC II (lis-24) 339,3 28,8

The values of the strength loss limit and the strength loss coefficient of steel in
the presence of OC in a model solution of acetic acid correlate with gravimetric
tests. From table 3, it can be seen that in the presence of solid oil without addi-
tives of the studied compounds, the mechanical characteristics of steel are higher
compared to steel without an inhibitor, and compounds I and II reduce the strength
characteristics of the steel.

The nature of the damage after corrosion tests was assessed by means of pho-
tomicrographs of the ends of the wire after mechanical tensile tests. The results
are shown in Fig. 2.
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Steel before testing Steel without protective film
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120215 10.0kV 12.0mm x25 62 200um 20215 10.0kV 12.0mm X

Solid oil OCI

120215 10.0kV 11.4mm x250 SE 7/16/2021 06:47 200um

ocl1l

Figure 2. The nature of the destruction of steel wires before and after being in a
corrosive environment for 7 days

It should be noted that these organic compounds have a pronounced fungistatic
effect at low concentrations. OC I and OC II inhibit the growth of cultures of As-
pergillus pss., Penicillium pss., Trichoderma pss. at a concentration of 3.9 - 7.8 ug
/ ml, the fungicidal effect of the compounds on micromycetes varies significantly,
acting on cells at concentrations from 15.6 to 125.0 pug / ml. At the same time,
synthetic lubricants are susceptible to destruction by micromycetes [15], there-
fore, the use of bioprotectors, along with a decrease in the corrosion rate of steel,
will provide additional protection for the lubricant used on the open surface of
structures.

Conclusion

It was found that the presented 1-substituted-4-trihalomethylbutane-1,3-diones
inhibit the corrosion of steel in an acetic acid medium. In the future, these com-
pounds are recommended to study the fungicidal properties of protective films
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modified with organic compounds based on diketones in relation to mycological
corrosion of steel.
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Abstract. In this work, experimental studies of the sorption of Fe** ions on
a powder sorbent of the "OU-A" brand in a static mode from sodium nitrate
solutions with a concentration of 1 - 50 g/l have been carried out. To extract
the spent carbon sorbent from aqueous solutions of NaNO,, the electroflotation
method was used, for the intensification of which an appropriate flocculant was
used. The effect of increased concentration of sodium nitrate on the efficiency
of electroflotation extraction of powdered coal from solution is considered. The
possibility and prospects of using the electroflotosorption method for purifying a
sodium nitrate solution with a concentration of up to 50 g/l from iron (IIl) ions is
shown.

Keywords: electroflotation, sorption, carbon powder material, flocculant.

Introduction

The environmental problem related to water pollution by technological waste
has been in the focus of human attention for many years, since the wastewater
of chemical plants has a complex composition and contains heavy metals, toxic
organic compounds, as well as high concentrations of suspended and dissolved
solids. Waste aqueous solutions with high salt content are given special attention,
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since at present there are a large number of industrial enterprises that generate
huge amounts of liquid waste with high salt concentrations. Highly concentrated
salt solutions are widely used in electroplating industries, where they are part of
electrolytes for the application of various metal coatings [1-2]. As a result of the
accumulation of impurities in the working baths and, as a consequence, disruption
of their performance, waste concentrated solutions are discharged. A significant
amount of wastewater with a high salt content is also formed after pickling and
degreasing of coatings. In this regard, the search for the most expedient method of
wastewater treatment is a difficult task. Currently, most often, the purification of
aqueous solutions with a high salt content is carried out by the method of ion ex-
change, in which both inorganic ion-exchange materials and organic ion-exchange
resins can be used as ion exchangers [3-5]. The ion exchange resins used in this
method are easily regenerated, but their regeneration requires a large consumption
of acids and alkalis, which leads to high economic costs [6]. Also, in [2] it was
noted that as a result of ion exchange, a large amount of sediment is formed, which
must be disposed of.

In this work, a combined method of purification of aqueous solutions of sodium
nitrate salts is considered, including sorption on powdered activated carbon (AC)
in a static mode, followed by extraction of the spent sorbent during electroflotation
treatment. The adsorption technology of wastewater treatment is popular due to its
simplicity, low cost and high efficiency in the separation of chemical compounds
[7-8]. A universal sorbent is activated carbons, which have surface functional
groups, a high specific surface area (1000—1300 m?/g), and a porous structure that
provides selective sorption of molecules [9]. Due to these features, they are able
to sorb organic and inorganic substances of various natures on themselves, which
makes carbon sorbents practically indispensable for wastewater treatment.

By absorbing various harmful and toxic chemical compounds from solutions
on its surface, the carbon material becomes hazardous to the environment, but
since the size of powdered coals is very small, its extraction from aqueous solu-
tions is difficult. The electroflotation method of cleaning allows you to quickly and
efficiently clean solutions with high salt content from suspended solids, organic
and inorganic impurities.

Research methodology

The object of research is coal of the "OU-A" grade, which is made on the basis
of birch charcoal. Sorption tests were carried out in a static mode with continuous
stirring of a solution containing Fe** and 1;5;10 and 50 g/l NaNO,, with a sorbent
for half an hour. Then the sorbent was separated by settling and filtration, as well
as during the electrofiotation treatment of the solution.

The amount of sorption (A, mg/g) was determined by the formula (1)
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A=tV (1)

™
where ¢, — initial concentration, mg/I

c,—residual concentration of a pollutant in a solution or equilibrium concentra-
tion, mg/1

V — volume of the treated solution, 1

m — sorbent weight, g.

In the experiments, to increase the efficiency of the process, a nonionic floc-
culant of the Superfloc N-300 series with a concentration of 5 mg/l was used.

Studies of the electroflotation process of extracting suspended solids were car-
ried out in a laboratory setup, the scheme and principle of operation of which are
described in detail in [10].

The efficiency of extracting coal particles from solution was estimated by the
formula (2):

Co —Ceoc .

fxef: f__— 100% (2)

o
where, ¢, — initial concentration, mg/1

c,,, — residual concentration of coal in solution, mg/l.

The mass concentration of coal was measured by the turbidimetric method us-
ing a HI 98703 turbidity meter.

The concentration of Fe** ions was determined photometrically in the presence
of sulfosalicylic acid. The optical density of the solutions was measured on an SF-
2000 spectrophotometer at a wavelength of 500 nm.

Results and discussions

Activated carbons, due to their porous surface and the presence of functional
groups, can participate in both physical and chemical adsorption of various sub-
stances. The type of adsorption and its value are greatly influenced by the salt
anions present in the aqueous solution, as well as the concentration of this salt. Ex-
perimental data were obtained showing the effect of the concentration of sodium
nitrate salt on the sorption capacity of the sorbent during the extraction of Fe** ions
from the solution (figure 1).
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Figure 1. Isotherms of adsorption of iron (IIl) ions on a powder carbon sorbent
Sromwater (1), 1 g/l NaNO, (2), 5 g/l NaNO, (3), 10 g/l NaNO (4), 50 g/l NaNO, (5)
pH=25

From the data presented in the figure, it can be seen that an increase in the
concentration of sodium nitrate in an aqueous solution increases the amount of ad-
sorption of the carbon material. An increase in the concentration of the studied salt
to 5 and 10 g/l increases the sorption capacity of activated carbon at equilibrium
concentrations of Fe*"ions <11 mg/1 with a further increase in the concentration of
Fe** in the solution, a slight decrease in the sorption capacity of coal is observed.
With an increase in the salt concentration to 50 g/1 the adsorption isotherm shape
can be attributed to the H type according to the Giels classification, while com-
plete saturation of the adsorbent is not observed, which indicates that the use of a
powder sorbent is promising for the extraction of Fe*" ions from nitrate solutions
with increased salinity.

Further extraction of the spent sorbent from solutions of sodium nitrate salts
was carried out by the electroflotation method with preliminary correction of the
pH values of the medium to 4 and 7 units (table 1). It is known from literary
sources that increased salt content complicates the electroflotation process, since
a high electrolyte concentration suppresses the hydrogen evolution reaction due to
the reduction of nitrate ions. So, under these conditions, the gas saturation of the
aqueous solution with hydrogen decreases.
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Table 1
Influence of sodium nitrate concentration and pH of the medium on the elec-
troflotation process of extracting carbon material "OU-A" in the presence of Fe®*

¢ (NaNO,), Recovery rate "OU-A" (X ), %
g/l HAC), pH=4 pH=7
g/l 0.2 0.5 0.2 0.5
1 90 97 97 98
5 90 97 95 97
10 90 97 94 97
50 90 96 94 95
Experimental conditions: t=20 minutes; i, = 0,2 A/l; c(, Fj*) =25 mg/l; e
=5 mg/l

(N-300)

It can be seen from the obtained experimental data that an increase in the con-
centration of the background sodium nitrate salt in an acidic and neutral medium
in the presence of Fe*" ions in an aqueous solution does not affect the electroflota-
tion process of extracting carbon material. It can be assumed that this is due to a
change in the surface properties of the dispersed phase due to a high concentration
of nitrate ions in an aqueous solution, which has a positive effect on the extraction
of the carbon sorbent.

It should be noted that the added nonionic flocculant promotes the enlargement
of particles and the purification of the aqueous solution both from the carbon sor-
bent and from the forming insoluble iron (IIT) hydroxide in the process of adjust-
ing the pH of the solution.

During the experiment, it was found that the residual concentration of Fe*" ions
after electroflotation treatment of a solution containing 50 g/l of sodium nitrate at
pH =7 in the presence of 500 mg/1 of activated carbon was 0.123 mg/l, which cor-
responds to the MPC for iron (III).

Conclusion

As aresult of the performed experimental studies, it was found that an increase
in the concentration of sodium nitrate affects the adsorption mechanism and the
sorption capacity of iron (IIT) ions. The adsorption isotherm with an increase in the
concentration of sodium nitrate to 50 mg/1 indicates the occurrence of chemisorp-
tion of iron (III) ions, when the adsorption is accompanied by the formation of a
chemical compound. It was found that an increase in the salt concentration does
not reduce the efficiency of the electroflotation process of extracting the spent
powder sorbent, while the residual concentration of iron (III) ions in a neutral
medium does not exceed the permissible MPC standards.
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Abstract. This article is devoted to the development of methods for optimizing
the processing of experimental data of metallographic analysis. An algorithm for
the initialization of objects in the image based on image segmentation has been
developed, which can be used in the analysis when calculating the parameters of
objects of the microstructure of alloys and metals. The efficiency of this method
was tested by analyzing the microstructure of a magnesium-based alloy. The
accuracy of the method makes it possible to determine defects and foreign phases
in the microstructure of materials.

Keywords: software, data processing, metallographic analysis, information
technology, python.

At a given moment, digital technologies, if not in all areas of human activity,
then at least in the vast majority of them. The market of IT-technologies in vari-
ous industries over the past 5-10 years has a general increasing trend (Fig. 1), and
therefore the demand for software is steadily growing. Here one cannot fail to
note the increasing popularity of instrumental software, that is, software products
(SP) that perform, as the main task, the processing and analysis of large amounts
of data [1].
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In the field of materials science, more and more complex areas of materials re-
search are being discovered every year, and therefore the load on the human factor
only increases. Thus, the method of metallographic analysis, aimed at studying the
macrostructure of metals and alloys, takes significant time resources at the stage
of processing the obtained experimental data. In order to optimize and accelerate
the process of studying the microstructure, there is a need to create highly efficient
automated software tools for image analysis.

This article is devoted to the development of the main algorithms for a po-
tentially realizable software product, the main task of which will be to automate
the processing of data obtained during metallographic analysis. Today there are
several software products, the main functionality of which is aimed at processing
metallographic analysis data (Fig. 2). The overwhelming majority of such SP have
modest expert assessments for one or several quality parameters, such as the qual-
ity of the user manual, functionality and ergonomics [5].

mm Assessment of the [T market before COVID-19
mm COVID-19 forecast correction

Market size of IT services in Russia, § billion

2009
2010
011
012
2013
014
2015

T 2016
017
018
019
2020
2021
022
023

Figure 1. Assessment and forecast of the growth of the IT services market in
Russia for the period from 2009 to 2023
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Figure 2. Ranking free software for image analysis using the method of expert
estimates [5]

A tool for analyzing not only images, but video series, which has an open
source code called OpenCV, has high functionality, for the absolute lack of a
graphical user interface. Therefore, our analysis algorithms were based on the main
methods of this functional package with the addition of user interface elements.

The algorithms are mainly implemented using the python programming lan-
guage, as well as C ++ and Java. The purpose of the described algorithms is to
process images obtained using a metallographic microscope, in our case it is an
«OLYMPUS BX51M» optical microscope. The principle of operation of the algo-
rithms is shown in the diagram (Fig. 3).

Initialization of objects
o . . Calculation of
ergmal Inma! Elimination of erroneous microstructure |
image processing ,‘] definitions [ parameters

Objects
are initialized
correctly

Figure 3. The scheme of the image analysis algorithm
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At the stage of initial processing, the image is divided into separate color chan-
nels [2, 3]. These channels are used to automatically determine the threshold value
of the color characteristics of the boundaries of the desired objects. Based on this,
the image will be converted to a black and white variation of the original image
[4].

The initialization of the contours is carried out according to the approxima-
tion algorithm [4], while for all extracted contours their complete hierarchy is
preserved. Despite all the transformations, when defining the contours of objects,
there will still be false definitions or noise. Their elimination is carried out due
to various variations in the threshold values of the intensity of the chromaticity
of the pixels of the original image. At the same time, about 95% of all erroneous
definitions are eliminated, which indicates the high accuracy of the implemented
analysis algorithms.

The algorithm described and implemented by us is quite correctly able to de-
termine such objects of the microstructure of metals and alloys as grains, defects,
as well as objects of third-party phases of the material, for example, inclusions of
carbon in steels of various grades [5, 6].

In the images (Fig. 4) it is not difficult to see the result of this algorithm when
analyzing a micrograph of an alloy based on magnesium.

The result of the work can be fully considered relevant to reality, and the data
obtained can be used in further calculations. Thus, the data obtained can be visual-
ized in the form of a diagram of the distribution of the number of grains depending
on their area (Fig. 5a). Diagrams of this type allow us to judge the dimensional
characteristics of the microstructure of metallic materials, which is important in
the overall assessment of the suitability of the material in a particular industry.
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Figure 4. Visualization of the algorithm for analyzing a micrograph of the
surface of a magnesium alloy: a - the original image, b - initializing an object,
¢ - noise elimination

As mentioned earlier, an algorithm for evaluating the phase characteristics ac-
cording to the color parameters of the image of their surfaces is also implemented.
A similar analysis method is based on the construction of a histogram (Fig. Sb)
of the distribution of the number of pixels from the values of color values RGB
(red-bue-green).

Based on such a representation of the microstructure image data, it becomes
possible to approximately estimate the phase composition of the material, which
has its advantages, for example, in the metallographic analysis of steels of various
grades, as well as the automation of the determination of the steel grade itself.
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Figure 5. Visualization of the results of microstructure analysis:
a - diagram of the distribution over the area of grains,
b - diagram of the distribution of the number of pixels from the value of the color
intensity

Another important and promising method of analyzing microstructural func-
tions is the algorithm for constructing and analyzing a 3D surface model (Fig.6).
This approach will make it possible to optimize to a greater extent the analysis of
the results of the microstructure necessary to assess the performance characteris-
tics of materials.

x

Figure 6. Visual representation of a 3D-model of the surface of a material
with a pronounced granular structure
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Conclusion

The implemented image analysis algorithms significantly reduce the time
spent on processing the data obtained as a result of metallographic analysis. In the
future, such an approach contributes to the complete leveling of the human factor
in attempts to determine the composition of the material and the parameters of its
microstructure. Obtaining quantitative characteristics of the microstructure, such
as, for example, the average dimension of the crystals of the material, or grains,
the phase composition of the material, etc., will reveal the fields of application of
metallic materials in various fields of industry.

This work was carried out with the financial support of the Fund for the Pro-
motion of Innovations (Contract 16199GU / 2020)

The authors declare no conflicts of interest.
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Abstract. As a result of the reactions of cold nuclear transmutation, more
energy is released than is expended. To explain the phenomenon, a heuristic
algorithm for the chain reaction of string condensation is proposed. The resulting
atomic collapsar catalyzes the reactions of cold nuclear transmutation due to the
magnetic monopole effect.

Keywords:  heuristic —algorithm, chain reaction, quantum vortices,
superconductivity, solitons, supersymmetry, extreme state of matter, quantum
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Introduction

On March 23, 1989, the scientific community was reported on the discovered
phenomenon of cold nuclear transmutation (Martin Fleischman, Stanley Pons).
The setup on which the experiment was performed included an electrolyzer with a
palladium cathode, a platinum anode, and a current source (battery). The essence
of the experiment consisted in the electrolysis of heavy water with additions of
heavy lithium hydroxide (LiOD). In the course of the reaction, the cathode was de-
stroyed. Gamma radiation (0.1-3 meV) of nuclear nature and X-rays (1.0-2.5 keV)
were also observed, and the main product was tritium, which turned out to be 10®
times more than neutrons. It was noted that the reaction channel with the neutron
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yield is strongly suppressed [1, 2]. On photographic films and nuclear photograph-
ic plates, traces of "strange radiation" of a magnetic nature were recorded [3]. In
some experiments, the effects of levitation were observed [4]. In the present work,
we discuss a possible process based on the hypothesis of Academician Fortov V.E.
about the probable course of reactions in a superdense medium [5]. The reasoning
is based on the mechanism of quantum fluctuations with the formation of planke-
ons in extreme conditions of nuclear matter. For this, a heuristic algorithm for the
chain reaction of obtaining a catalyst for cold nuclear transmutation is proposed in
the context of the terminology of quantum gravity.

Initial conditions

Juvenile surfaces, that is, places of a fresh fracture in the crystal lattice, which
leads to its elastic vibrations with the appearance of spin-phonon interaction, are
among the supposed active zones for the onset of nuclear transmutation reactions.
Cracks in the palladium cathode must necessarily occur. Indeed, when this metal
is saturated with hydrogen or deuterium, palladium hydrides are formed, and their
crystal lattice is very different from the lattice of the parent metal. Inevitably,
strong stresses arise, the metal structure is strongly deformed, and in the end, the
growth of hydride plates leads to the formation of microcracks with a character-
istic size of ~ 1 um. As a result of cracking of the cathode, high-energy electrons
are emitted from freshly formed surfaces of microcracks in vacuum, reaching a
value of ~ 100 keV. This effect is due to the separation of unlike charges during
the formation of juvenile surfaces, which lead to the appearance of strong electric
fields (with a strength of up to 107 V/cm). In the process of electron emission, hard
X-rays with a wavelength of the order of 101-102 nm are generated [6]. Thus,
the atoms of the crystal lattice find themselves in the area of action of external
disturbing factors: the applied potential difference and the resulting electric field,
scattering of electrons and X-rays, as well as phonon interaction.

Formation of a composite vortex

As a result of cracking of the cathode, the arising phonon interferences lead to
strong fluctuations with the discharge of a burst of energy on one of the palladium
atoms [7], and shell density fluctuations are observed in the process of electron
emission and their scattering on the electron shell. The energy of fluctuations is
spent on exciting the rotational motion of a deformed palladium nucleus in which,
as a result of coherent correlation of nucleons, vortex rings are formed from su-
perconducting pairs of protons containing a flux quantum fluxon: pFp [8], which
leave the nucleus due to the bleaching of the potential barrier [9]. As a result of
electrolysis, a double electrical layer of a capacitor (dielectric) is formed on the
surface of the cathode with a tension between the layers within 10° V/cm and a
high electrical capacity of ~ 10~ f/cm? [10]. In the resulting trap of a long Joseph-
son junction (LJJ), due to Andreev reflection, a superconducting vortex ring is
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formed, consisting of two electrons containing a magnetic flux quantum: eF e
[11]. When the proton and electron vortices interact, a composite vortex is formed
with a common vortex center [12] in the form of dark hydrogen [13]: pF p+e’F e

Formation of neutron-degenerate matter in the form of Abrikosov's
vortex

As aresult of the attraction of magnetic vortices, electrons are scattered by pro-
tons: 2(pte)—>2(n+V ); V F=V5; V F =VN The resulting magnetically excited
sterile Dirac neutrinos circulate around a non-superconducting cylindrical domain
of neutrons, forming a neuron-degenerate matter-neutronium in the form of an
Abrikosov vortex [14, 15]: VSV¥+nn

The dynamic mechanism of chiral symmetry breaking and the formation
of a quark bag

Due to mutual attraction, the antisoliton cylindrical domain is located in the
hole of the soliton magnetic ring. The process of transition of an antisoliton to a
soliton, and a soliton to an antisoliton [16], which occurs during the interaction,
entails, with a decrease in the diameter of the ring and an increase in the diameter
of nucleons, an increase in pressure and breaking of chiral symmetry [17]. This
leads to the precipitation of a gluon condensate in the form of pseudoscalar para-
positronium (dark positronium): (VSPsV™+nn), which entails effective interaction
with the Goldstone boson and leads to the synthesis of a singlet majoron (ax-
ion): 2V —>M°| [18]. From the liberated Dirac bion and positronium, two dions
are formed: ("eF+eF)), catalyzing the decay of nucleons into quarks [19]: 2n—
>2(ddu), which leads to the restoration of axial symmetry during the formation of
a quark bag.

Tachyon condensation with the formation of Majorana neutrinos

In the quark bag, the Higgs tachyon boson is synthesized from the electron-
positron pair: “e'e —> H° which forms a magnetic dipole T- with the Dirac bion
of Hooft Polyakov (GUT monopoles) [20]: H*+FF,—>SN. The emerging tidal
forces due to the magnetic Callan - Rubakov effect [21] catalyze the extreme
phase transition of the rupture of quark matter into rishons with the formation of a
double massive Majorana right-handed quasineutrino [22]:

2(VVTHVVTHTTV)—>2(V'VV)=>2v ™

It should be borne in mind that the resulting scalar Higgs field, being near the
local maximum of the potential, is tachyonic and unstable with an imaginary part
in the form of a negative square of mass. However, when the tachyon field reaches
the minimum potential, its quanta are no longer tachyons, but ordinary Higgs bo-
sons with a positive square of mass [23]. In our case, the system transitioned to
an extreme massless state due to the fact that the resulting tachyon Higgs boson
with negative mass neutralized the ordinary Higgs boson with a positive mass
contained in nucleons.
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Formation of a dynamic wormhole with a strong magnetic field

In the system, when the baryon and lepton numbers are violated, the R-parity
is preserved, which entails the lifting of degeneracy when supersymmetry is vio-
lated and the paired production of stable lightest supersymmetric quasiparticles.
This leads to the decay of a double Majorana right-handed quasineutrino with the
formation of the second axion, the Higgs boson with positive mass, and two Gold-
stinos (Goldstone fermion, doublet majoron, supersymmetric partner of neutrinos)
[24]. From two singlet majorons and one Higgs boson with a positive mass, paired
Higgs-Goldstone gravitons with spin equal to two are synthesized: M°2°v ™—
>MO M° H+2M° —>2(GM° ). As a result of the interaction of two c-neutrinos
with a magnetic dipole, an antisoliton sterile coupled pair of magnetically excited
c-neutrinos is formed: M M’ SN=>V SV NBeing inside the graviton tube of a
two-dimensional soliton [25, 26], vortex filaments are formed from paired vortex
magnetically excited c-neutrinos that hold an open massless dynamic wormhole
with a strong magnetic field due to the soliton-antisoliton interaction, forming a
vortex cord [27]: VS,V +GG

Formation of a stringed atomic collapsar -monopolyum

As a result of the gravitational compression of the radial magnetic field, the
wormhole collapses and degenerates [28]. Due to the tachyon instability [29], the
wormhole transitions from a state with a strong magnetic field to a state with a
weak magnetic field due to the formation of paired gravitinos with an imaginary
mass having a spin of 3/2 according to the scheme [30]: M, M° SN<—> ggF F_

Due to the occurred dual Seiberg transition, an annular singularity is formed
from two filamentary gravitin strings [31], which is located under the sphere of
the inner event horizon formed by paired graviton rings. The formed singular
core from a pair of gravitational supermultiplets, in turn, is itself under the sphere
of the outer event horizon formed by the orbital fluxon pair of the formed atomic
collapsar-monopolyum: 2(gGF) [32,33]. In this case, the ring singularity keeps
the system from collapse due to the forces of fermionic repulsion. The resulting
atomic collapsar catalyzes the reactions of cold nuclear transmutation due to the
magnetic monopole effect [34, 35]. When calculating the dimensions, the external
four-dimensional space-time should be added to the seven-dimensional collapse,
as a result of which the eleven-dimensional space is obtained.

Balance of the reaction in the formation of an atomic collapsar

The complete balance of the chain reaction shows a violation of the lepton and
baryon numbers by two during the formation of a quantum of dark matter [36,37].
It should be noted that two protons take part in each fusion act, and therefore there
is a scheme of nuclear transmutation of the parent palladium atom with a step ev-
ery two: , Pd—, Ru—, Mo—, Zr. An increase in the impurities of molybdenum
and zirconium by a factor of 1200-2500 was observed experimentally [38]
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Conclusions

The proposed heuristic hypothetical-deductive model of the theory of quantum
gravity in the form of a chain reaction of catalyst synthesis for cold nuclear trans-
mutation is in good agreement with the complementary theories of the string and
loop parts of quantum gravity. The evolution of the gravitational collapse, which
occurs as a result of the quantum fluctuations of the physical vacuum, leads to
the condensation of oscillating plankeons. The resulting string atomic collapsar
coincides with scientifically grounded arguments for the existence of a similar
medium in the Cosmos, which can be attributed to the defining criterion in string
cosmology. For the detection of dark matter, one can be guided by scientific work
[39]. In addition, the surrounding magnetic field of the Earth indicates the pres-
ence of dark matter. Continuing research into the proposed heuristic model of
string condensation will allow a deeper understanding of the nature of the phe-
nomenon and create a complete scientific theory of everything based on the effect
of quantum fluctuations of the physical vacuum with the formation of oscillating
plankeons with the participation of which our Universe is formed. In addition, this
line of research will make it possible to create a fundamentally new energy and
technical means that allow one to move in the environment of atomic collapsars
similar to the observed flying disks of unearthly origin, which are being created
in developed countries of the world [40]. It can be assumed that it is possible to
create stable conditions for the existence of a traversable wormhole phase with a
polarizer around the aircraft [41]. When moving in such an environment around
the spacecraft, a glow of dark matter will be observed, which is observed during
operation of polarizers and from UFO [42]. According to scientific studies, nature
has provided for the use of the quantum mechanism of nuclear transmutation also
in biosystems [43].
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Abstract. The problem of proper and wholesome nutrition was and remains
relevant. At the same time, in connection with the development of progressive
technologies for the production of food products, the issue of the compactness and
portion size of fast-food products is acute. Scientists are conducting research in
this area and are very successful. This article provides an analysis of promising
methods for smoking fats, using modern technological equipment, followed
by obtaining smoked fats in a solid granular state. The authors studied the
operation of experimental installations of different authors. the advantages and
disadvantages of patent studies are considered, and on the basis of the analysis,
the most promising methods of smoking animal fats are revealed. Based on the
analysis of the market for fast food snacks, it should be noted that this kind of
snacks are becoming more and more popular.
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Consumer interest in meat snacks is growing all over the world. Naturally, this
predetermines new opportunities for expanding the assortment of snacks on the
part of manufacturers. According to the Mintel Group [1], a Chicago-based global
market research company, sales of various types of snacks and snacks are on the
rise as they grow. consumers are looking for products that satisfy their unassum-
ing, rational and emotional needs, and meat and poultry choices are becoming an
increasingly popular part of this range. While traditional snacks, including potato
chips, crackers, nuts, and dried fruit mix, still account for the largest share of sales,
meat snack activity is growing rapidly.

Based on the analysis of the market for food products, breakfasts in the form
of granules are becoming more and more popular. This category includes smoked
animal fats, in particular portioned fat tail fat. It should be noted that fat tail fat oc-
cupies an important place in the diet, in the current difficult epidemiological situa-
tion. According to medical research, in various sources, it is noted that in case of a
disease of the respiratory tract, the alveoli of the lungs, which are covered from the
inside with a special substance - surfactant, due to the consumption of animal fats,
including fat tail fat, not only keeps them in shape and accelerates the saturation of
the blood with oxygen, but and is a kind of barrier for viruses [2].

With regard to the methods of granulation of smoked fat tail fat, these are mixed
physicochemical processes that ensure the formation of particles of a certain size,
shape, required structure and physical properties of the final product. Such pro-
cesses are the most common and widely used in food, pharmaceutical, chemical
and other industries. The pelleting process is designed to improve the quality of
products, including intermediate raw materials. Quality indicators depend on the
specifics of the product and its purpose. In general, granulation can significantly
reduce the tendency of the product to cake, and, consequently, simplify storage,
transportation and dosing. Along with this, granulation opens up the possibility of
homogenizing the mixture in terms of physicochemical properties, increasing the
surface of heat and mass transfer, regulating the structure of granules and related
properties. All this contributes to the intensification of processes in which granular
products are used, an increase in labor productivity and production culture.

The goals and methods of granulation, their hardware design, the properties
of raw materials and products, the quality requirements of the latter are so di-
verse that it is not possible to use the results obtained under conditions different
from those required without scientific systematization. The study of the essence,
mechanism and means of implementing various granulation processes is based on
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the general laws of physical chemistry, hydrodynamics of dispersed materials and
heat and mass transfer in capillary-porous bodies. Nevertheless, at present, there
are general principles of approach to the selection of the most expedient granula-
tion methods, depending on the state of aggregation and physical properties of the
starting materials.

It is known from the life cycle of mankind that food products were smoked
for a long period of time, most often in the air. The development of scientific and
technological progress has also affected this area, the most important in human
life, the existence of mankind. Studies of scientists from different countries show
that to intensify the smoking process by means of convection gases, and to im-
prove the diffusion process during the granulation of food products, it is advisable
to use methods of increasing or decreasing pressure, as well as their alternation.
In this regard, an interesting technical solution, which was proposed by scientists
from the Voronezh State University of Engineering Technologies, presented in
the source [3].

The authors of the invention [3] set themselves the task of developing an in-
stallation for smoking granular products with a developed structure. A distinctive
feature is that the external supply of smoke allows to increase the rate of directed
deposition of smoking components on the inner surfaces of the pores of the prod-
uct. This factor provides a deeper penetration of smoking components deep into
the material and a sequence of processes for the formation of its porous structure.
Simultaneously, the evacuation removes steam, non-condensed gas and air. At the
same time, smoking is organized continuously in an electrostatic field and the aro-
ma of the product smoke is saturated throughout the volume, which increases the
quality of the product as a result of deeper penetration of the smoke components
into the pores of the material, which, in addition, makes it possible to increase the
storage time of the finished granules.

The technical problem of the invention [3] is as follows: the installation for
obtaining smoked products, with external supply of smoke, consists of a smoking
chamber connected to a system for generating smoke, i.e. preparation and supply
of smoke. The same system creates a vacuum and provides moisture condensa-
tion. The peculiarity is that the smoking chamber, located in a vertical plane, was
divided into two parts. One part was made in the form of a Laval nozzle, dividing
it into smoking zones, and the second was made in a conical shape, with a zone of
saturation of the product with smoking components located here. The flared por-
tion of the Laval nozzle was used to create a porous structure. Behind it, a steam
valve, an evacuation zone and a zone of action of an electrostatic field were placed
in series. In the area of the electrostatic field, corona electrodes were placed, which
ensure the action of the electrostatic field. The cone-shaped lower part, with a
dividing device - a granulator located in it, was used to saturate the product with
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smoking components. Also, an extruder with an injection screw and a feed hop-
per is vertically mounted on the smoking chamber. Figure 1 shows a general view
of the installation for obtaining smoked products with a developed structure and
external supply of smoke.

Installation (fig. 1) works as follows. A vacuum is created in the smoking
chamber using a vacuum pump. Then the initial product from the loading hop-
per 12 by the extruder 11 and the injection screw 3 is fed to the upper part of the
smoking chamber. Reduced pressure creates a sharp expansion effect on the prod-
uct, moisture evaporates and the product receives a porous structure. Removal
of moisture and non-condensed gases behind the apparatus occurs through the
perforated surface to the vacuum pump.
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The formed rope 4 of the product moves to the dividing mechanism 10, with
the help of which the product is granulated into equal pieces. At the same time,
smoke is supplied to the lower part of the cone of the Laval nozzle 2 by a smoke
generator, which fills the pores of the product. It is necessary to remove air from
the pores of the product at the stage of evacuation. With the help of the discharge
electrodes 6, an electric field is created, under the influence of which the deposi-
tion of smoking components on the surface of the product is carried out. The same
field prevents the penetration of smoke into other areas of the smoking chamber.
The final stage is the unloading of the finished, smoked granular product from the
installation using the sluice gate 13.

The advantages of the proposed installation are that it is located in a vertical
plane made of a Laval nozzle and a conical part, it makes it possible to carry out
sequentially the processes of forming the porous structure of the product with
simultaneous removal of steam, air and non-condensable gases from the pores by
evacuation and continuous smoking in an electrostatic field, which provides an
increase in the reliability of saturation with a smoke aroma throughout the volume
of the product, and thereby improve the quality of the product, as well as, due to
the vertical arrangement of the installation, save production space.

It should be noted that the low porosity of the raw material (tail fat) prevents
the movement of smoke (steam). This fact creates large hydraulic resistances, and
at the same time, the intensity of the smoking process and, accordingly, the qual-
ity of the finished product decreases. Perhaps the preliminary grinding of fat tail
fat, before it is fed into the receiving hopper of the preliminary smoking device,
would provide an intensive supply of smoking components to the inner layers of
the processed product.

In this regard, an interesting technical solution, which, like the previous one,
was proposed by scientists from the Voronezh State University of Engineering
Technologies, presented in the source [4]. The technical objective of this invention
is the development of an installation for obtaining smoked products with a devel-
oped structure and internal supply of smoke, which makes it possible to increase
the rate of directed deposition of smoking components on the inner surfaces of the
pores of the product, to ensure the continuity of the combined process of creating
a product with a developed structure and the smoking process, to purify smoking
smoke from carcinogenic components, to improve the quality of the product due
to the deeper penetration of the smoke components of smoke, purified from carci-
nogenic substances into the pores of the product.

The novelty of the technical solution of this invention lies in the fact that in
the installation for obtaining smoked products (fig. 2), namely on the smoking
chamber, a co-extruder is vertically located, at the base of which an insert is coaxi-
ally located below the injection screw in the central channel, through which the
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smoke-air supply pipe passes. mixtures. At the same time, a chamber with corona
electrodes is additionally installed in the smoke supply system, the inlet pipe of
which is connected to the active nozzle of the ejector, and a dividing-packing de-
vice (granulator) is installed directly behind the Laval nozzle.
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Figure 2. Scheme of the installation for obtaining smoked products with a

developed structure and internal supply of smoke:

1. — smoking chamber; 2. — smoke generator; 3. — filter; 4. — membrane
apparatus; 5. — air heater; 6. — capacitor; 7, 8. — pumps; 9. — ejector; 10. — passive
nozzle; 11. — mixing chamber; 12. — recirculating pipeline; 13. — co—extruder;

14. — central channel; 15. — delivery auger; 16. — insert; 17, 21. — branch pipes;
18. — camera; 19. — corona electrodes; 20. — inlet branch pipe; 22. — injection
nozzle; 23. — nozzle in the form of Laval; 24. — granulator—packer
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The technical result of the invention [4] is to increase the rate of directed de-
position of smoking components on the inner surfaces of the pores of the product,
in the continuity of the combined process of creating a product with a developed
structure and the smoking process, as well as in the purification of the air-smoke
mixture from carcinogenic components. At the same time, an increase in the qual-
ity of the product is expected due to a deeper penetration of the smoking compo-
nents of the smoke, purified from carcinogenic substances, into the pores of the
product.

The principle of operation of the installation in Figure 2 is as follows. At the
initial stage, nitrogen is generated, obtained by the method of barometric mem-
brane air separation on semipermeable membranes. An example of such a mem-
brane is a cermet-based membrane. The pressure in the inert gas generator 3 is
within 0.5...4 MPa. This pressure is achieved by a compressor, which is built into
the air heater 5. In order to achieve intensification of air separation on the mem-
branes and more effective removal of moisture from sawdust, the flow is heated in
the zone of their heating and drying. After the membrane-type inert gas generator
4, the air mixture enriched with nitrogen is directed into the channel nozzles of
the drum smoke generator 2. Wet sawdust is loaded into the smoke generator 2
through a locking type metering unit, pump 7 and condenser 6 are started. After
filling the drying zone with sawdust, they are heated to a temperature 180...190°C.
At the same time, enrichment of the air mixture with nitrogen through channel
nozzles is achieved. Due to the high nitrogen content in the air mixture, the saw-
dust dehydration process is intensified. This is explained by the formation of as-
sociated groups of moisture and nitrogen molecules, where gas molecules act as a
carrier of vapor molecules from the evaporation surface to the space of the smoke
generator 2 body free from sawdust, and also "bombard" the product, weakening
the forces of interaction between molecules at the points of contact. At the places
of collision of molecules, the pressure becomes higher than the ambient pressure,
and with an increase in the rate of evaporation of moisture, the pressure difference
at the interface also increases. At the same time, the total pressure in the medium
increases, which means that the value of heat and mass transfer also increases. The
moisture removed from the sawdust is removed from the smoke generator body.

The sawdust moved due to the rotation of the body of the smoke generator 2
through a segment-shaped hole from the pre-drying zone to the dry distillation
zone is heated by heating elements in the form of cylindrical ferromagnetic rods
to a smoldering temperature, for example, 290...300°C. The rods are heated as
a result of the generation of heat in them (according to the Joule-Lenz law) as a
result of the induction of eddy currents on them from the intense electromagnetic
radiation of the tires and the inductor using a special generator (not shown) of
powerful high-frequency currents.

[Elb 2 | 141



Scientific research of the SCO countries: synergy and integration

In this zone, under conditions of limited access of oxygen, provided, on the one
hand, by its reduced content in the air mixture by removing it in a membrane type
4 inert gas generator, and on the other hand by a locking flap, smoke is formed
as a result of dry distillation of sawdust with constant joint mixing of sawdust
and cylindrical ferromagnetic rods. The resulting smoke is removed through the
peripheral (when they are in the upper position) openings, and the resulting ash is
discharged into the unloading hopper.

From the smoke generator 2, the smoke is sucked out through the filter 3,
in which it is simultaneously cooled and cleaned from carcinogenic components
by the pump 8 and is pumped into the ejector 9 under a pressure in the range of
0.12...0.13 atm, at a high speed passes through the passive nozzle 10 of the ejector
9 and is pumped into the smoking chamber 1 through the chamber 18, equipped
with corona electrodes 19. In the chamber 18, the smoke, passing through the gaps
between the corona electrodes 19, is intensely ionized under the action of the elec-
trostatic field. In the smoking chamber 1 with the help of the pump 7, a vacuum
of 0.06...0.05 atm is maintained. By means of the injection screw 15, the initial
product is fed through the central channel 14 into the peripheral coaxial chan-
nel, in which, under the action of the turns of the screw 15, it moves to the outlet
annular hole formed by the extruder body 13 and the insert 16. When the initial
product enters through the coaxial peripheral channel and outlet through the annu-
lar hole into the vacuum space of the smoking chamber 1 of the product, moisture
begins to evaporate intensively from it, its rapid dehydration occurs and a highly
porous structure is formed with the formation of a tubular dried frame. Simultane-
ously, the smoke under pressure in the chamber 18 is fed through the nozzles 21
and 17 into the inner cavity of the tubular frame of the product, intensively fills
the vacuumized cavities and pores in the product intended for smoking, thereby
achieving the effect of directional smoke movement, with the combined use of
electric potentials. Due to electrostatics, the smoking components of the smoke
are deposited on the surface of the pores of the product, and due to vacuum they
are filtered through the product, which ensures its uniform and intensive smoking.
Upon reaching the tubular dried frame of the narrow part of the Laval nozzle 23,
a highly developed uniformly distributed porous structure is finally formed. The
formed rope of product is transferred to a separating-packing device (granulator)
24 and is discharged from the installation by means of a sluice gate. The exhaust
smoke that has passed through the product frame is separated from the moisture
removed from the product during the formation of its porous structure using the
condenser 6, and moves through the recirculating pipeline 12 into the passive noz-
zle 10 of the ejector 9 for reuse in the smoking process.

According to the patent [4], the installation shown in Figure 2. has the follow-
ing advantages:
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* location in the smoking chamber around the outlet, a vertically located device
for feeding the product into the smoking chamber in the form of a co-extruder,
a nozzle in the form of a Laval nozzle, provides the creation of a steam seal
separating the zones for feeding the product into vacuum and smoking it, which
contributes to the uniform and high-quality formation of the porous structure of
the extrudate;

* the connection of the central nozzle of the co-extruder with the chamber
equipped with corona electrodes, and its inlet nozzle is connected to the active
nozzle of the ejector, allows for high-quality preparation of the smoke-air mixture
and intensifies the process of deposition of smoking components on the product in
an electrostatic field using a vacuum,;

* installation of a dividing-packing device directly behind the nozzle at the
bottom of the smoking chamber allows packing the finished product in a vacuum
environment, which facilitates its long-term storage.

An analysis of the advantages and disadvantages of the above installation (fig.
1.3.2) from the perspective of implementing the technology recommended in this
work leads to the conclusion that it is advisable to improve the smoking unit by
eliminating electrostatic effects in the process of saturating the product with smok-
ing substances, due to its low efficiency at a fairly high cost and complication of
the installation, since pre-blanched and chopped fat tail fat is used as an object of
smoking, which in itself intensifies diffusion processes, due to the developed inter-
nal structure of the semi-finished product supplied for smoking, which is justified
by the author in staged experiments.

According to the latest literature data [5], it is advisable to obtain the finished
product in granular form with a protective coating, which is supposed to be sub-
stantiated and implemented as a result of this study.
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Abstract. This article provides an analysis on the subject of reliability indicators
and statistics of accidents in urban power supply networks. Based on the analysis,
the authors considered the causes of accidents, their probabilistic and statistical
indicators, violations of the regulations that contribute to technical violations, as
well as the conclusion that the main directions for the further development of this
topic are in the plane of identifying unidentified causes of accidents, conducting a
simulation experiment, predicting accidents and establishing causal - investigative
factors between different aspects of the issue.
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The problem of accidents and reliability of urban power supply networks in the
last 7-8 years has acquired a high degree of relevance. There are several reasons
for the increased demand in the development of this issue.

Firstly, this is the economic aspect, the knowledge of which helps to assess
the possible costs in case of accidents, to prevent possible failures by dismantling
economically disadvantageous and installing economically optimal nodes of the
city power supply system (CPSS). As an additional result of the analysis of the ac-
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cident rate and reliability of CPSS, it is possible to predict the probable damage in
monetary terms for the given economic parameters of the urban infrastructure of
the power supply system (for example, budget parameters for the repair of CPSS,
renewal of cable lines and electrical distribution equipment, re-equipment of con-
trol points).

Secondly, infrastructural capital investments and optimization of the material
and technical base make it possible to talk about the social and humanitarian as-
pect of the analysis of the accident rate and reliability of the CPSS. Improving
the operating conditions of the CPSS will entail the optimization of occupational
health and safety, provided that the extensive approach prevails over the intensive,
that is, when financing is relied on not on a quantitative measure of capital invest-
ment, but on a qualitative one: intellectualization and automation of equipment,
development and motivation of CPSS service personnel, long-term prospects for
infrastructure development.

Third, a substantive analysis of the accident rate and reliability of the CPSS
will help in the rational use of energy resources. This is the environmental aspect
of this issue. For example, in the event of an accident at a traction substation, an
energy leak is possible, which leads to an irrational use of electrical energy.

Fourthly, the technical side of this issue allows making small "discoveries" in
the causal factors that affect the accident rate and reliability of CPSS. For example,
when setting up a modeling experiment, D. Ye. Alekseev establishes significant
deviations in the parameters of accident rate and reliability of CPSS, depending
on the simultaneity or non-simultaneity of testing of all nodes and devices of the
CPSS [1].

Here is a diagram of the main causes of technical failures in the urban power
supply systems of the Sakhalin Oblast, according to the data of PJSC "Sakhalinen-
ergo" for the period 2010-2020 (see fig. 1).

A ® Overhead lines
Cable lines

Substation equipment

\
\_0,69%

63,14%

Consumer equipment

Unidentified reasons

Figure 1. CPSS accident statistics by type of equipment, in percent
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Let's analyze this diagram. The high degree of unidentified causes of techni-
cal failures leads to the fact that the degree of data reliability is at the level of
100 - 63.14 = 36.86%. However, this diagram retains the ranking of the causes of
accidents. Indeed, overhead lines are the most vulnerable because they are in open
space, so they come first. Cable lines are located in the area of construction works,
so they are in second place. Substation equipment in comparison with consumer
equipment - high-voltage - has a high utilization rate, therefore, they quickly wear
out and fail.

The work of T. V. Alferova provides a list of technical violations (TV) of air
and cable lines [3]. In a similar way, we will present an overview of such viola-
tions for the urban power supply systems of the Sakhalin Oblast, for the same
period of 2010-2020 (see fig. 2, 3).

1,14 m Wire breaking

4,16 3,23 |1,04

m Insulator damage
5,83

= Ingress of foreign objects
Wires overlap

= Human criminal actions

m Reasons not established

= Damage to supports

m Other reasons

m Natural phenomena

= Wire slack

Figure 2. Distribution of technical violations of overhead lines, in percent

As you can see from this diagram, for overhead power lines, the first place is
taken by a break, the second is damage to the insulator, 3 is the ingress of foreign
objects (fallen trees during a strong wind, the accidental hit of thrown objects), 4
is a clash of wires, 5 is criminal human actions.

For cable lines, the distribution is different. Here, in the first place, not a cable
break, but unidentified reasons. Then, on the 2nd place - insulation breakdown,
on 3 - actions of 3 persons, on 4 - damage to the coupling, and only on 5 - cable
break (see fig. 3).
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m Reasons not established
1,65
5,74

5,93
= Insulation breakdown
‘ ' ® Human criminal actions

Damaged couplings

m Cable breaking

Figure 3. Distribution of technical violations of overhead lines, in percent

In their article, S. A. Zakharov, D. S. Kudryashov and others deviate from the
empirical nature of their research and cite theoretical factors. So, in their opinion,
the availability of high-quality equipment and accurate operation does not guaran-
tee 100 percent fault tolerance of electrical equipment [4].

As these authors rightly point out, the contradiction of the situation lies in the
objectivity of the reasons and the non-deterministic nature of the refusal. Untimely
elimination of this discrepancy leads to a situation of exponential "expansion" of
deviation monitoring data during the operational use of CPSS equipment. Further,
the authors provide various theoretical estimates of the reliability parameters. The
frequency and length of the CPSS are used here as a quantitative measure of reli-
ability indicators.

Unfortunately, such indicators are difficult to statistically process by elemen-
tary statistical methods due to the "floating" nature of the time intervals of techni-
cal violations and their movement from the independent variable (argument) to the
dependent variable.

The quantitative measures of reliability proposed by M. V. Akulov and V. P.
Maksimov are the basis for the methodology for assessing economic efficiency in
the rational modernization of CPSS [1]. The economic parameters of losses from
such undesirable processes in the functioning of CPSS, as disconnecting consum-
ers from power supply, breaks for emergency and counter-emergency repairs, can
act as arguments for the function of assessing the reliability of objects and compo-
nents of CPSS. Having calculated the extrema of this function, it is possible to set
criteria for the optimal reliability of power supply in the standards and operating
agreements of the service level.

The strategic goal of supplying CPSS is to find an extreme point of the overall
CPSS reliability indicator not as a function of annual costs, as well as to meet
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the cost-benefit criterion for the above processes. The authors cite a trend in the
statistics that denoted the uniqueness of device failures in the years following the
first failure. This trend is a consequence of the non-determinism of undesirable
processes in the functioning of CPSS and a statistically determined low percent-
age of repetition.

Thus, unscheduled preventive maintenance work on these devices, aimed at
preventing an already occurring failure, can only bring extra costs without achiev-
ing the ultimate goal of increasing the reliability of CPSS in the next year.

S.G. Zakharenko emphasizes that due to the probabilistic nature of reliability
indicators, economic damage can be estimated only within the range with mini-
mum and maximum values. He divides the problems of assessing damage into 2
types: with a known and unknown reliability indicator. The thesis of his research
is that the determination of reliability parameters will lead to a narrowing of the
range of economic damage [5].

In his work, the author cites general trends typical for CPSS, such as wear at
the level of 65-70%, low power-to-weight ratio, and underfunding of the industry
since the 90s of the last century.

D. V. Chernov gives formulas for the main indicators of CPSS reliability [6],
including PNFO (probability of no-failure operation):

P()=n(t)In(o),
where n(0) — the number of objects observed at the beginning of the experiment;
n(t) — the number of remaining operational objects at time ¢ (non-recoverable
objects).
Failure rate in a short period of time ¢, t+At:

n(t) —n(t + At)

A== A

(1

Recovery rate:

n(t+ At) —n(t)
nOAt

where n(t + At), n(t) — the number of objects whose restoration lasted less than
t+At and t respectively.

Studies conducted by the Department of Electric Power Industry of Sakhalin
State University, using the example of technical violations in the city power sup-
ply systems of the municipalities of the Sakhalin Region, allow us to conclude that
the main causes of technological violations with damage to equipment are "Failure
to meet deadlines or fail to meet the volume of maintenance" (more than 47%
) and "Overlapping of insulation as a result of lightning surges" (almost 38%),
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which is due to severe wear and tear of the equipment.

It should be noted that the control over the effectiveness of measures outlined
by the acts of investigation of technological violations to prevent the causes of
similar outages is not carried out at the proper level, and the necessary measures to
eliminate similar (previously identified) violations at power facilities are not fully
planned and implemented.

References

1. Akulov, M. V. Experience of work to reduce electricity losses in the branch
distribution networks of PJSC "Sakhalinenergo” /M. V. Akulov, V. P. Maksimov //
Modern problems of technology, economy and society development: Materials of
the Il International scientific and practical full-time -correspondence conference,
Kazan, April 04, 2017 / Scientific editor A. V. Gumerov. — Kazan: "Rocket Soyuz",
2017. - P. 39-41.

2. Alekseev, DE Reliability of power supply systems of urban electrical
networks: scientific article in the journal "Energy saving in power supply systems
and electric power systems" / D.E. Alekseev. — Tula, publishing house of TulSU,
2011. — 6 P. [Electronic resource]. — Access: https://cyberleninka.ru/article/n/
nadezhnost-sistem-elektrosnabzheniya-gorodskih-elektricheskih-setey ~ (appeal
date: 20.09.2021).

3. Alferova, T.V. Reliability of electricity supply to consumers of the agro-
industrial complex: a tutorial / T.V. Alferova. — Gomel, 2017. — 113 P. [Electronic
resource]. —  Access:  https://elib.gstu.by/bitstream/handle/220612/15096/
yuebHoe nocobue.pdf?sequence=1&isAllowed=y (appeal date: 20.09.2021).

4. Zakharov, S. A. Analysis of accidents in 6-110 kV electrical networks of
the Kuzbass power system: materials of the II All-Russian youth scientific and
practical conference "Environmental problems of industrially developed and
resource-extracting regions: solutions" / S. A. Zakharov, D. S. Kudryashov, V.
A. Brodt, I. N. Paskar, V. A. Voronin. — Kemerovo, 2017. [Electronic resource].
— Access: http.//science.kuzstu.ru/wp-content/Events/Conference/Ecoprom/2017/
egpp/pages/Articles/404.pdf (appeal date: 20.09.2021).

5. Zakharenko, S. G. Analysis of accidents in the power grid complex: scientific
article. — Kemerovo: publishing house of KuzSTU, 2016. — 4 P.

6. Chernov, D. V. Research of the influence of the reliability of the power
supply system on the quality of electricity on the buses of rural consumers: thesis
abstract for the degree of candidate of technical sciences: 05.14.02 / Chernov
Dmitry Valerevich. - Irkutsk, 2009. - 24 P. [Electronic resource]. — Access. https://
dlib.rsl.ru/viewer/01003472847#?page=1 (appeal date: 20.09.2021).

150 || International Conference



FAHBEFKIREAIT: PR A — R

DOI 10.34660/INF.2021.10.54.023
UDC 62-408.2

B RATTRIZ W E LA
COMPETITIVE ADVANTAGE OF PRODUCTS WITH DECORATIVE
JADE COATING

Shelechova Anastasia Igorevna
Student
Irkutsk National Research Technical University

WM. SCEWHR TS I U TR E NS R e s b e
TR, SRR, PRGBS R A AR T . X
BRDEEL TR, AT AR R IR ™ i e [ T BA B R sa 4 A3 I
AT B IXANTT A TR PRI T

R G, SEAHILE AEREAE, BRI,

Abstract. The article discusses the issues of increasing the competitiveness of
various products, including mechanical engineering, in the international market.
The article shows that China is one of the most promising markets for the sale of
products of Russian manufacturers. Based on the analysis of literature data, it
was shown that products with a decorative coating made of Jade will have high
competitive advantages in the Chinese market, therefore, it is necessary to conduct
scientific research in this direction.

Keywords: Jade, competitive advantages, healthy environment, international
market.

The number and range of devices and products for various purposes on the
international market is increasing. The number of goods entering the territory of
Russia from the near and far abroad creates serious competition for domestic pro-
ducers. China is the undisputed leader in the mass production of industrial and
civil goods. Every year, Chinese manufacturers increase the quality of their prod-
ucts, and due to mass production, they have a competitive cost. In addition, the
material well-being of Chinese citizens is increasing and they, in addition to the
global supplier of products, are becoming a promising market for products from
other countries.

During my school years, I often had to visit China with my parents. Having
visited many different resort and industrial cities, it was hard not to notice that
jade is the national stone of this country. Jade in China is found as jewelry and
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decorative items, as elements of enclosing structures and as a heat transfer surface
of heating devices. One of the suggestions for tourists in China is "visiting the
jade baths".

All products where jade is installed are in special demand in China, despite
the high cost. Plates of various sizes are installed in the products, which have a
uniform color and do not have any surface damage. In the Irkutsk region there are
enterprises that use jade in their production, and which have a large amount of
waste, the so-called "non-business" jade.

In 2021, I entered to study for the specialty "Technologies of Artistic Process-
ing of Materials" and decided to conduct research in the field of applying jade
coating to various metal products that are used in mechanical engineering.

Previously, I have identified the competitive advantages that will appear in
products with a jade coating:

»Jade has good heat capacity, keeps heat for a long time, evenly distributing
it over its surface. Accordingly, jade-coated products can create a favorable
temperature balance in rooms, heating up during the day and gradually giving off
heat in the evening and night hours.

»Jade is a natural filter against negative external thermal effects and has been
used since ancient times to optimize the circulation of thermal energy in the human
body [1].

»Due to its natural characteristics, jade emits thermal energy in the frequency
range favorable for the human body, thereby creating a healthy and environmentally
friendly environment [2].

»Jade is widely used in therapeutic equipment for the treatment of various
diseases [3], respectively, all jade-coated products for advertising purposes can be
called "Healing".

» Jade is one of the most common minerals used to optimize heat exposure and
can be used for heat transfer surfaces in heating and thermoelectric systems. It is
resistant to tests, has high strength, has good dielectric characteristics, and has
antiseptic properties [4]. Accordingly, this coating will create favorable thermal
comfort and, at the same time, retain its properties during long-term use.

»In the manufacture of building envelopes, jade is used for a positive
biostimulating effect. Scientists have proven that architectural ensembles made
of stones, intended for contemplation, normalize the psychological state [5],
this method is used in the sanatorium "Grove", located near Kharkov [6]. The
buildings and structures where this coating will be used will have a calm and
friendly atmosphere.

These advantages can only be obtained if, when applied to the jade surface,
such a structure is created in which the coating will give the same spectral analysis
as an intact whole plate.
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Figure 1. Jade coated specimens

At our University, work is underway to apply a dielectric coating on metal
surfaces with borosilicate glasses [7] by pneumo-electrostatic method. Jade, like
glass, is a dielectric, but under the influence of temperature it does not melt and it
cannot be restored to its original state by thermal action. Therefore, for applica-
tion, I use a mixture of jade powder and low-melting borosilicate glasses, fig. 1
shows the first samples that were made in this way. Visual assessment and me-
chanical impact on the applied surface showed that the coating has an attractive
appearance, does not wear off and it is possible to create ensembles with different
combinations of colors.

I will continue my research in this area so that it becomes possible to create
decorative coatings for a healthy environment and to increase the competitiveness
of products from Russian manufacturers.
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Abstract. The article considers the current state of demographic processes in
the Arctic territories of Russia. It is shown that the stable decline in the population
as a result of the outflow of the population from the polar regions occurs due to a
decrease in the attractiveness of the region and makes the macroregion especially
vulnerable to global challenges. Indigenous minorities found themselves in
a difficult choice: between the priority of intensive development of the existing
natural resources of the north and the preservation of traditional living conditions
and environmental management. The crisis state of the traditional sectors of the
economy has led to an aggravation of social problems. Most of the rural population
is unemployed and lives below the poverty line. The importance of finding the
optimal ratio of state and market regulators in the social sphere is increasing in
order to preserve basic social guarantees in the conditions of living in the difficult
natural conditions of the North.
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Introduction

The relevance of the study of the demographic situation in the north-eastern re-
gions of Russia in the current economic conditions is beyond doubt. Arctic issues
are always relevant for Russia, since Arctic territories occupy 18% of the country's
area, with less than 2% of the population of the Russian Federation, but more
than 40% of the population of the entire world Arctic, and explored and forecast
mineral resources make up most of the country's mineral resource base. The im-
portance of the issue is becoming more acute today, in the context of the elevation
of the Northern Policy to the category of national priorities, the intensification of
the processes of development and launch of a large number of strategic projects.

For the Arctic territories, the situation itself has a twofold nature. On the one
hand, the availability of natural resources that are significant not only for the Rus-
sian Federation, but also for other countries [4]. On the other hand, these territories
of residence of ethnic small peoples with traditional activities that are important
for their existence are in clear contradiction with the current state and prospects
of development in market conditions of indigenous small peoples of the North
(KMNS).

Out of 40 small-numbered peoples in 28 constituent entities of the Russian
Federation, 9 Arctic regions are included in the Russian Arctic, which is slightly
more than 80 thousand people out of 250 thousand indigenous small-numbered
peoples of the North. By ethnic composition, these are Nenets, Chukchi, Khanty,
Evenks, Selkups, Sami, Eskimos, Dolgans, Chuvans, Mansi, Veps, etc. some of
them lead a nomadic or semi-nomadic lifestyle associated with traditional occupa-
tions: reindeer husbandry, fishing, marine hunting, gathering (about 20 thousand
people). The Eastern Arctic Economic Zone of the Republic of Sakha (Yakutia)
consists of 13 municipalities: with 7.2% of the population of the republic. Chukot-
ka is classified as a place of traditional residence and traditional economic activity
of the indigenous peoples of the North of Russia. There are six indigenous peoples
of Chukotka [6, 7]

Discussion of the results

During the period 1990-2000, the population of the Arctic zone of the Russian
Federation decreased by 1.1 million people or by 12.1%. The largest outflow was
observed in the CHAO and Nenets Autonomous District, in the Murmansk Re-
gion. By 2000, the CAO had lost about 64% compared to the number in 1990 [1,
4]. In the Russian sector of the Arctic, the degradation of the northern territories
was developing, manifested in literally everything and, above all, in the destruc-
tion of industrial and social infrastructure, in the decline in the technical and eco-
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nomic level of still operating enterprises, in a sharp decline in the pace of prepa-
ration of the raw material base, in the regular disruption of the delivery of goods
for production and the population, in the financial bankruptcy of payments and
non-payment of wages, etc. Crisis phenomena in the economy, especially affected
the demographic situation in the north of the region. In the absence of motivation,
apathy spread among people, there was a sense of meaninglessness of life, the
number of suicides among the indigenous population sharply increased. During
this period, the Northerners experienced an unprecedented increase in alcohol-
ism, many of them lost their work skills and life initiative. The result of the crisis
phenomena was unemployment, social explosions and the outflow of population
from northern cities and towns. The curtailment of production led to an outflow
of skilled workers who could easily find a job in more attractive regions of the
country in terms of climate and living conditions. During the post-Soviet period,
only in the Chukotka Autonomous Okrug the population decreased from 169 thou-
sand people to 49.0 thousand people (3.5 times). At the beginning, the population
decreased as a result of migration outflow, and since 1995, a decrease has been
recorded due to natural attrition. From 1991 to 2018, the region lost 23.2% of its
population [7] Since 1993, a high mortality rate has been established, character-
izing the social state of society. The mortality rate of the indigenous population
of the CHAO significantly exceeds the mortality rates of the entire population of
Chukotka. However, according to general indicators of mortality, for example,
in the CHAO from cardiovascular diseases has been and remains much lower in
recent years than in the Russian Federation.

In the 1990s, in the Far East, as in all other territories, there was a decrease in
the birth rate by more than 2 times. If in 1990 the total fertility rate in the Far East
was 2.07, by 1999 it had decreased to 1.21 (the lowest level in the history of set-
tlement of the region). Further, this indicator still maintains an upward trend, and
in 2015 it amounted to 1.89. In areas inhabited by ethnic minorities, there was an
increase in the birth rate, which was established at the level of 16-14%, higher than
in the whole macroregion [5]. Since 2005 The indicators in the Republic of Sakha
(Yakutia) correspond to the simple replacement of generations (1,8), Chukotka
Autonomous Okrug (2,2), Koryak Autonomous Okrug (1,9) children per woman.
In the rural population of national formations, the change in the total fertility rate
is especially noticeable: more than 2 children for every woman of fertile age.

The interrelation of childhood and future development is indicated among
small indigenous peoples in family, marital, gender, cultural and other conditions
and traditions of life. In areas with an ethnic population, a significant number of
children born out of wedlock is noticeable in the birth rate structure, which can be
explained by several reasons.

1. Unlike European ethnic groups, a significant number of births of children
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among women at young ages is associated with the established structure of repro-
duction among small-numbered peoples. Only the "right European values" have
led to hypertrophic social consumerism, ignoring the problems of self-reproduc-
tion.

2. The number of ethnic minorities increases due to the instinct of self-preser-
vation from extinction.

3. For indigenous peoples inherent in lower life expectancy, in this regard, all
life cycles of the "compressed".

4. In Russia at birth and upbringing of children are 9 types of benefits, but
they are also the parent capital, are not so significant for the rest of Russia, for the
North-tions of regions to protect the family from declining living standards for
child birth.

5. In the North, in conditions of hidden unemployment, the appearance of chil-
dren among very young women in the Chao and Sakha (Yakutia) is associated
with the problem of employment, the inability to receive vocational education
near home, and the birth of children allows you to receive payments for their
maintenance provided for by law.

6. Social benefits in the form of subsidies for utility payments, especially in
urban areas, are intended to a greater extent for single mothers and they are signif-
icantly more than lump-sum payments (until 2020) at the birth of children. They
are added together and a more significant amount is obtained, for which you can
refuse to register a marriage.

7. The establishment of a modern type of reproduction among small ethnic
groups, in view of their established life principles and values, conservation behav-
ior in nature management, in contrast to consumer society. The planned economic
growth in the development of fuel and energy resources, with the current system
of income distribution, will not ensure an increase in the standard of living of
indigenous ethnic groups.

According to the federal District, life expectancy is lower in the Chukotka Au-
tonomous Area. As a result of the spread of undesirable phenomena, the average
life expectancy of the indigenous population of the Arctic has decreased to 45
years. Representatives of the Northern nationalities in the 1990s lived on average
25 years less than the inhabitants of Russia and 35-40 years their life was shorter
than that of people living in developed countries. An increase in life expectancy
should be considered a positive moment: in the Chukotka Autonomous Okrug: in
2005 58.48 years; 2012 - 60.79 years; in the Republic of Sakha (Yakutia) — 64.68
years, in 2012 — 67.93 years, respectively [2, 6].

The main part of the indigenous minorities live in rural areas, where tradition-
al life-support industries - reindeer husbandry, marine, fishing, hunting are not
supported, which does not allow them to have a permanent income. The majority
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of the rural population is unemployed and lives below the poverty line. The crisis
state of the traditional sectors of the economy has led to an aggravation of social
problems. The unemployment rate is 1.5-2 times higher than the average in the
Russian Federation. The areas of their compact residence still have a high level
of unemployment and poverty. The most problematic are identified in the polar
regions: a low level of real monetary incomes of the population, with a high cost
of living, transport remoteness, high cost of energy resources and electricity. The
purchasing power of the income of the population of Chukotka is at the level of
the average Russian value, which does not contribute to the influx of population.
In the high level of average wages, district coefficients are laid down, removing
which, real incomes will decrease by 3-4 times. There was an outflow of popu-
lation from the region, a shortage of highly qualified labor resources, especially
in the shortage of teachers, doctors, etc. Lump-sum payments for those who ex-
pressed a desire to come to work at a school or hospital (1,000,000 rubles) are
ineffective. The same amount of payment is established for the middle, southern
latitudes and polar territories.

At the same time, great importance is attached to the preservation of the nation-
al culture of the CMNS (art, crafts, rituals, traditions, beliefs and folklore). Such
skills are transmitted and assimilated in the process of socialization. Children of
the CMNS are the most socially and culturally vulnerable category of the popula-
tion. [2] Social maladaptation of young people is developing, weak orientation to
education, which has become paid, lack of work skills, early alcoholism, due to
the loss of the traditional mechanism of their habitual life, way of life, culture have
become an insurmountable obstacle. Polar regions, to a greater extent than other
regions, need socialization in the context of universal informatization and the to-
tal spread of the Internet to relieve social tension; providing a standard of living
several times higher than Russian indicators; obtaining high-quality education, at
various levels, including additional.

Socio-demographic and medico-ecological problems of the small peoples of
the Far North are mainly determined by the technogenic development of their
territories, by the newly arrived population working in shifts. Exclusion of these
territories from natural use by the indigenous population and environmental pol-
lution, together with other social factors, contribute to an increase in natural mor-
tality among the population for "industrial reasons". Globalization, which erases
economic, political, socio-cultural differences between regions, affects the ways
of interaction between childhood and society, as well as indirectly on the physical
and mental state of children, through the structural dynamics of age-related chang-
es in the population.

The main conclusions

In modern economic conditions, the importance of finding the optimal ratio
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of state and market regulators in the social sphere is increasing in order to pre-
serve basic social guarantees in conditions of increasing budget constraints and
commercialization of its institutions. The role of sulfur surcharges and district
coefficients in stimulating the influx of able-bodied population has decreased, and
their values have decreased with the abolition of regional surcharges of the Soviet
period (Yakutia). Weak correlation of poverty with employment. Among the long-
term trends, it can be assumed that one of the most important factors determining
the alignment and interaction of various forces in the XXI century will be the
growth of geo-economic contradictions in the Arctic associated with its resource
potential [4]. According to some estimates, numerous policy documents adopted
to improve the demographic situation — in the country as a whole, in the Far East,
in its Arctic zone - were not effective enough [1]. For three decades, many deci-
sions have been made to improve in general and in the northern regions especially
to stop the outflow of population, but a positive result has not yet been achieved.
All promising areas of Arctic development will depend on demographic process-
es, opportunities to create their own demographic resources for economic growth.
Only if the government's actions are aimed at introducing an optimal model of
migration and demographic behavior for the Far East, one can hope for a positive
development of demographic potential in the marginal territories of the Russian
Federation, demographic priorities of social policy, and move from quantitative
indicators of the birth rate to qualitative ones - ensuring high living standards of
the population.
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Abstract. Laboratory and field experiments established an increase in salt
leaching by spraying the soil inside the checks with the Biosolvent preparation
diluted with water 1:10. before supplying water for flushing. There was an increase
in the leaching of ions and salts in the soil layer 0-70 cm: chlorine-ion - by 42%
and the total amount of salts by 38%. It was found that with a high degree of soil
salinity, water savings for its desalination is 3000 m’/ha.

Keywords: saline soils, ion leaching, Biosolvent preparation, washing,
leaching rate, water saving.

Introduction

About half of the irrigated lands in the Republic of Uzbekistan are subject
to seasonal salinization and about 20% require soil leaching in the winter-spring
period. Usually, saline lands are flushed according to checks, for this preparatory
work is performed (leveling the surface of the field, cleaning the drainage, making
rollers and temporary earthen channels for supplying water, etc.). In addition to
labor costs, land leaching requires large volumes of water. The leaching rates for
moderately saline lands are 4000-5000 m*/ha, and for highly saline lands - more
than 6000 m’/ha. Water resources in Uzbekistan are limited, and therefore, in-
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creasing the efficiency of leaching is urgent. Reducing the amount of water spent
on flushing will allow them to be stored in reservoirs and used during the growing
season.

The purpose and objectives of the study

The aim of the study is to search for methods and technologies to improve the
efficiency of leaching of saline lands, ensuring water savings.

Tasks for achieving the goal: 1. Conducting a study to study the leaching
capacity of the Biosolvent preparation, developed at the Institute of Bioorganic
Chemistry, ASRUz. 2.Quantitative and qualitative assessment of the leaching ca-
pacity of the preparation, according to the data on changes in the ionic composi-
tion of the soil. 3 Establishing indicators of soil leaching and water saving when
using Biosolvent for washing.

Materials and methods

The studies were carried out in the field at an experimental site located in the
Syrdarya region of Uzbekistan (figure 1) [1,2,3].

The soils are homogeneous in texture, light loamy, with rare interlayers of
sandy loam, average soil salinity for the site according to ECe in a layer of 0-100
cm, up to 18 dS/m. The experiments were performed in triplicate according to
generally accepted methods. Soil analyzes before and after leaching were carried
out by the method of full water extraction; statistical processing of the data was
carried out according to the Student's method.
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Figure 1. Location of the Syrdarya region on the territory of Uzbekistan and the
location of the experimental sites
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Flushing at a rate of 2000 m*ha, carried out on checks of 25x25m?, in the
following options: "control", - normal flushing and "experiment", - washing with
spraying the soil inside the check with Biosolvent diluted in a ratio of 1:10. Water
was supplied to each check separately; water accounting was carried out with the
help of the Chipoletti spillway. The efficiency of leaching was assessed by com-
paring the data of laboratory analyzes of the ionic composition of the soil "before"
and "after" leaching.

The consumption of water for desalination of soils from a high degree of salin-
ity to the level of non-saline, was determined by a calculation method (according
to experimental data on soil leaching by a dense residue).

Results

The results of field studies of leaching of saline soils using Biosolvent are
shown in Figures 2 and 3 and in table 1.

Under the influence of leaching, the ionic composition of the soil changed as
follows:

- the content of HCO,, and when washing with Biosolvent - decreases (horizons
0-30 cm), or increases to a lesser extent, and in the control after washing with
ordinary water, it slightly increases.

- the chlorine ion is washed out very well, in the control in the layer 0-70 cm
-17.7% of the initial content was taken out, and in the variant with Biosolvent
59.6%, the difference between the variants was 41.9%.

- the effect of Biosolvent is also noticeable when sulphates are washed out,
which in the 0-70 cm layer was: 21.8% in the control and 35.2% in the variant
with the preparation (difference -13.4%);

- washing out the calcium ion from the 0-70 cm layer, in the control was -32.5%,
and in the experiment - 60.5% (the difference was 28%);

- the content of magnesium, in the 0-70 cm layer, in the control decreased by
2.9%, and in the experiment, increased by -74.7%, which can be explained by an
increase in the dissolution of magnesium by the Biosolvent;

- there was also an increase in the washout of sodium ion in the soil layer 0-70
cm: in the control it, washed out, was -36.6%, and in the experiment with the
preparation: -56.3% (difference -19.7%).
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Figure 2. Influence of processing checks with Biosolvent on the efficiency of
leaching of individual ions during washing (layer 0-70 cm)

Table 1.
Indexes of efficiency of salt leaching and calculated norms of water for strong
saline soils in options of field research

Options of field research Differences (B-C) | Changing,

Indexes times
Control (C) | Biosolvent (B) AB;?lllléte %% (B/C)
Before leaching
(TDS.%) 0,812 0,842
After leaching
(TDS,%) 0,644 0,499
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Changing More, than
(TDS.%) 0,168 0,343 0,175 104 2.0
Unit costs of

water for Less, than
decreasing of TDS 1190 >83 607 > 2,0

to 0,1 %

Soil leaching, Less, than
coefficient, a 1,99 0,88 -L1 -6 2,3
Calculated norm

of leachlng for . 8549 5208 3251 38 Less, than
strong saline soils, 1,6
m’/ha

To clarify the values (volumes) of possible water savings during leaching with
the use of Biosolvent, indicators of soil leaching were determined, based on actual
data on soil desalinization by conventional leaching and with Biosolvent in field
conditions. The calculations were carried out according to the formula of V.R.
Volobuev:

M, . = 10000 a lg(Sin/Sadd)

where:

M, — leaching rate, m*/ha;

Sin — salt content in the soil layer in need of washing, in% of the soil mass;

Sadd — permissible salt content in this layer, in% of the soil mass;

o — soil leaching coefficient, established according to the data of pilot produc-
tion flushing.

The required leaching rates for highly saline soils, in the considered leaching
options, are calculated using the same formula and the soil leaching coefficient
indices established experimentally.

Conclusion

Experimental data have shown that the use of the Biosolvent preparation dur-
ing flushing increases its efficiency in comparison with conventional technology
and helps to save water by increasing the leaching of salts. The specific and total
consumption of water for flushing is reduced. With conventional leaching, to re-
duce salinity (according to TDS) by 0.1%, 1190 m?/ha is required, and when using
Biosolvent - 583 m?/ha, that is, almost half as much. Net leaching rates, calculated
from the actual soil leaching coefficient a, for desalination of highly saline soils
to the level of non-saline ones, with the use of Biosolvent less by 3000 m*/ha (by
38%).
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Abstract. The relevance of preserving the genetic resources of the animal
and plant world necessitates the search for biologically active substances for
the preservation of reproductive cells. Under conditions of hypothermic storage,
the osmosis of the extracellular environment, stabilization of membranes and
structures of the cytoskeleton of cells can be provided by polysaccharides.
Xylotrophic Basidiomycete Hericium erinaceus (Bull.: Fr.) Pers. is a source of
polysaccharides with high biological activity. Apple pectin is widely used in various
spheres of human life. The effect of polysaccharides of different concentrations on
the viability of spermatozoa of Holstein bulls under hypothermic (+4°C) storage
and on the intensity of lipid peroxidation (LPO) processes and antioxidant activity
was studied. The data obtained in the work indicate the prospect of using H.
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erinaceus polysaccharides as a component to maintain the functional usefulness
of bovine sperm gametes under hypothermic (+6°C) storage.

Keywords: apple pectin, polysaccharides, Hericium erinaceus, sperm,
refrigeration, hypothermic storage.

Hericium comb (Hericium erinaceus (Bull.: Fr.) Pers.) - a representative of
agaricoid xylotrophic fungi is known as a valuable edible and medicinal species in
Europe and South America, artificially cultivated and used in traditional medicine
in East Asia. More than 35 polysaccharides with anticancer, immunomodulatory,
hypolipidemic, antioxidant and neuroprotective activity have been isolated from
the fruit bodies and mycelium of this fungus [1, 2]. A large number of medical
products and drugs are known, patented in China [3], USA, Japan and Korea [4],
which contain only H. erinaceus as an active ingredient.

Apple pectin has found its application in many industries (food, aerospace,
pharmaceutical). Its biological effect is also being studied. The introduction of
apple pectin into the diet of rats reduces the degree of myocardial damage by
inhibiting apoptosis [5]. Pectin is effective for normalizing weight in obesity [6].

Currently, research is actively continuing aimed at expanding the boundaries
of the practical use of polysaccharides. The relevance of preserving the genetic
resources of the animal and plant world necessitates the search for biologically ac-
tive substances for the preservation of reproductive cells. Analysis of literature [7,
8] data suggests that polysaccharides can have a positive effect during hypother-
mic storage of reproductive cells. Under anaerobic and aerobic conditions, sugars
are not only an energy substrate for the cell, but also stabilize the protein-lipid
complexes of cell membranes and cytoskeleton structures upon cooling [9, 10].

The aim of this study was to assess the ability of the polysaccharides of the
fungus H. erinaceus BP16 and apple pectin AU-701 to influence the preservation
of the functions of bovine spermatozoa under hypothermic storage.

Objects and methods

In this work, we used a polysaccharide fraction from the fruit bodies of an
artificially cultivated fungus H. erinaceus BP16 (natural isolate BP16, the nucle-
otide sequence of the ITS1 5.8S ITS2 fragment was deposited at NCBI under
number MK809367), which was obtained as a result of extraction with hot water
followed by ethanol precipitation. The dry matter mass yield is 2.8%. According
to gas-liquid chromatography, carbohydrate chains consist of galactose (9.62%),
glucose (9.14%), arabinose (6.79%), mannose (5.01%), rhamnose (2.35%), fucose
(2.68%), xylose (0.3%) residues.

Used commercial apple pectin "Classic AU-701" (Herbstreith & Fox KG, Ger-
many). The molecule has a linear structure and contains 91% galacturonic acid.
The rest of the molecule (9%) consists of neutral monosaccharides. The percent-
age of each type of monosaccharide in apple pectin is: galactose - 2.4%, arabinose
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- 0.3%, rhamnose - 1.4%, glucose - 1.6%, xylose - 2.9%. The degree of esterifica-
tion of pectin is 38-40%.

Spermatozoa of bulls-producers of the Holstein breed were obtained in pro-
duction conditions (JSC "KirovPlem"). Freshly obtained sperm with a mobility
of 7-9 points was diluted 1:1 with lactose-citrate-yolk medium for bovine semen.
After 5 minutes, lactose-citrate-yolk medium with glycerin (control group) or lac-
tose-citrate-yolk medium with glycerol and polysaccharide (experimental groups)
was slowly added dropwise to the resulting mixture in a ratio of 2:3. The final
concentration of glycerol in the sperm medium was 4.4%, the polysaccharides of
H. erinaceus 0.4%, or apple pectin 0.12%. The mixture was poured into polymer
conical microtubes (0.5 ml each), which were kept at + 6°C from 1 to 11 days.

Sperm viability indices were determined before and after hypothermic expo-
sure. The number of gametes was determined by microscopy in a Goryaev cham-
ber (with the addition of 3% sodium chloride) according to the generally accepted
method and was expressed in million/ml. The level of biological usefulness of
gametes was determined by the method of light microscopy by the indicator of
their mobility in 3% sodium citrate (10 points - all spermatozoa in the field of
view move progressively forward). Sperm viability was assessed using the hy-
poosmotic swelling test (HOS test) for twisting and swelling of their tails (per 100
tested spermatozoa, expressed as a percentage). The intensity of lipid peroxidation
in the sperm medium was assessed by the chemiluminescent method on a BKhL-
07 biochemiluminometer (LLC "Medozons", Russia) for 30 sec. Recorded I max
(mV) - the maximum intensity of a rapid flash, reflecting the potential ability of
a biological object to free radical oxidation; S (mVxsec) - light sum for 30 sec,
reflecting the content of radicals RO ; tg(-2a) - the tangent of the slope of the time
axis curve (characterizes the maximum slope of the curve, with the sign "-"), the
higher the value of the tan (-2a) index, the higher the activity of the enzymatic
systems of cells that regulate the content of hydroperoxides.

The results of the study were subjected to statistical analysis using the "BioStat
2009 Professional 5.8.4" software (AnalystSoft, USA). To assess the differences,
the nonparametric Wilcoxon test was used at p<<0.05. The research results are pre-
sented as median, 25th and 75th centiles (Me, O1-03).

Results and discussion

Using the chemiluminescent method, it was found (figure) that the presence of
the polysaccharide fraction of H. erinaceus in the sperm medium contributes to
an increase in the intensity of LPO processes (by the value of I max, S) and anti-
oxidant activity (by the tg (2a) indicator) equally and through all storage periods.
Apple pectin has no significant effect on the above processes. Probably, this dif-
ference in the effects of polysaccharides is due to the peculiarities of the structure
of their molecules.
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Figure. Indicator (in% to the level of glycerol) S of the intensity of lipid
peroxidation (diagram A) and antioxidant activity tg (2a) of bovine
spermatozoa (diagram B) subjected to hypothermic (+6°C) storage for 3, 9
and 10 days in the medium glycerin (4.4%) and polysaccharide fraction of H.
erinaceus 0.4% or apple pectin 0.12%

In gametes stored in a glycerol medium (4.4%) at +6°C, the ability of sperm
to progressively move at a level of 40% (allowable for fertilization) remained for
6 days, when the polysaccharide fraction of H. erinaceus was introduced into the
glycerol medium 0.4% - 7 days, with the addition of apple pectin 0.12% for 5 days
(table 1). Probably, this effect in the polysaccharide fraction of H. erinaceus is due
to its revealed and described above antioxidant effect at the indicated concentra-
tion.

Table 1.

Motility index of spermatozoa (Me, Q1-Q3), subjected to hypothermic (+6°C)
storage for 3-9 days in glycerol (4.4%) and H. erinaceus polysaccharides (0.4%)
or apple pectin AU-701 (0.12 %)

. Storage periods (days)
Series

3 6 7 8 9

Glycerol 78 44 22 11 12
(62.5—-83.5)|(25.0-67.0) | (15.25—-53.0) (0.0 —29.75)| (0.0 — 44.0)

+0.4% 78 50 44 22 18
polysaccharide | (64.0 —89.0)| (36.75— (24.75 - (825-51.5)| (8.25-
fraction of H. 67.0) 74.25) * 54.25)
erinaceus *
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+0.12% apple 78 29.5 38 13 13
pectin AU-701 | (67-89) (22-56) | (19.75-61.5) | (11-61.5) | (13-52.5)

Notes: data are presented as a percentage in relation to the level before storage,
taken as 100%; * — the difference with the value of the indicator "sperm with glyc-
erol" with the corresponding storage periods is statistically significant at p< 0.05

Sperm viability, according to the HOS test, at all storage periods corresponded
to the level of sperm in glycerol, i.e. the presence of polysaccharides in the medi-
um did not affect the effect of glycerol for this indicator (table 2). We believe that
under conditions of hypothermic storage of sperm at + 6°C for 9 days, the mem-
brane did not receive significant damage, therefore, under hypoosmotic stress, the
inflow of fluid into the cell did not cause its uncontrolled swelling to the degree of
rupture of the membrane.

Table 2.

Indicator of resistance of spermatozoa to hypoosmotic swelling (HOS-Test)
(Me, Q1-Q3), subjected to hypothermic (+6°C) storage for 3-9 days in glycerol
(4.4%) and H. erinaceus polysaccharides (0.4%) or apple pectin AU-701

(0.12%)
Storage periods (days)
Storage solution
3 6 7 8 9
Glycerol 83 69 40 35 45

(76.0-91.0) | (60.5 —80.0)| (28.0-56.0) | (31.0-51.5) |(42.0-64.0)

+0.4% 83 78 29 41 38
polysaccharide | (78.75-98.5) | (45.5-84.0) | (27.0-69.5) | (39.75-48.75) | (35.0-55.0)
fraction of H.

erinaceus
+0.12% apple 71 70 43.5 51.5 50.5
pectin AU-701 (57.25-94.5) (38-81) (35-64) (49-66) (34-50.5)

Notes: data are presented as a percentage in relation to the level before storage,
taken as 100%;

The composition and physicochemical properties of preserving media are de-
cisive in the preparation of semen for hypothermic storage or freezing. In the light
of modern concepts, the search for new effective components for preservative
solutions should be focused primarily on natural compounds. The data obtained in
this work indicate the possibility of using H. erinaceus BP16 polysaccharides as a
component to maintain the functional usefulness of bovine sperm gametes under
hypothermic (+6°C) storage.
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Abstract. The article provides mathematical processing of data from reviews
of the phytosanitary state of crops for 2010-2020 on the territory of the Russian
Federation in accordance with the state assignment. In recent years, crop losses
from diseases and plant pests have been increasing many times over the entire
territory of Russia. The use of a significant amount of various pesticides in intensive
technologies cannot withstand this. Pathogens become resistant to drugs and
become more aggressive. Plants are under almost constant environmental stress.
However, it is impossible to give up pesticides. The current level of development

174 || International Conference



FAHBEFKIREAIT: PR A — R

of science has led to the emergence of assessment methods using mathematical
analysis to calculate the optimal doses of pesticides for plant protection. In 2020,
the development and implementation of the "Digital Phytomonitoring" software
began for georeferencing the phytomonitoring results, operational analysis of
research data and visualization of the received phytosanitary information. One
of the important tasks of digital monitoring is to predict the possible use of plant
protection products and calculate their optimal values for the near future. The
predicted volumes of protective measures are always preliminary and adjusted.

Keywords: digital agromonitoring, mathematical model, agroecology,
agrochemistry, environmental stress

The doctrine of food security in Russia, approved by the President of the Rus-
sian Federation V.V. Putin, since 2010 provides for the provision of the country's
population with high-quality plant-growing products of its own production and
complete import substitution. The annual monitoring of the phytosanitary state
of crops on the territory of Russia is one of the fundamental state services in the
field of plant protection of the FSBI "Rosselkhoztsentr". According to the state as-
signment, specialists carry out phytosanitary monitoring of agricultural land in the
territory of the Russian Federation, which makes it possible to timely assess the
spread of pests, diseases and weeds on agricultural crops and prevent crop losses.

The management bodies of the agro-industrial complex of the constituent enti-
ties of the Russian Federation and all persons carrying out activities in the field
of crop production are regularly provided by the specialists of the FSBI "Rosselk-
hoztsentr" with operational information on the spread of harmful objects and the
need for protective measures.

In 2020, the development and implementation of the "Digital Phytomonitor-
ing" software began for georeferencing the phytomonitoring results, operational
analysis of research data and visualization of the received phytosanitary informa-
tion.

One of the important tasks of digital monitoring is to predict the possible use
of plant protection products and calculate their optimal values for the near future.
Agrochemicals intended to increase the productivity of agricultural crops perform
certain functions in complex natural systems on the territory of the Russian Fed-
eration. Often, the introduction of these chemical components creates new prob-
lems in soil biocenoses, which in turn reduce the productivity of products. Careful
selection and calculation of the required quantities of these drugs is required.

The predicted volumes of protective measures are always preliminary and are
adjusted during the spring and summer phytosanitary surveys. The main agro-
chemicals - pesticides, used in agricultural technologies in significant quantities -
are fungicides, herbicides and insecticides. The results of mathematical processing
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of forecast data for basic plant protection products for the last 10 years are shown
in figure 1.
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Figure 1. The volume of work on plant protection in the RF in 2010-2020, thous. he

Having studied the actual data on the total amount of use of various plant pro-
tection products over the past 11 years, a corresponding statistical mathematical
model has been developed.

For definiteness and concreteness of presentation, we take the following rela-
tion as a mathematical model:

P =ag+ a1x + ay + azz + byx? + byy? + byz? + +cixy + c,xz + ¢3y7,

P_—relative total volume of pesticides, x — relative volume of fungicides, y —
relative volume of herbicides; z — relative amount of insecticides

a, a, a, ..., c, —constant coefficients determined from the actual data by the
least squares method from the condition of the minimum sum of squares of devia-
tions AP of the actual values of the objective function (P,) from the corresponding
calculated values of the objective function (P) according to relation (2), i.e. from
the condition: .

Ax,y,2) = Z?zl(PF - Pp) - min,

n — total number of experiments.

The main preparations for increasing the productivity of agricultural crops
are fungicides, herbicides and insecticides. Growth regulators are used in small
amounts, but their use has increased in recent years. Organic growth preparations
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are especially promising in this direction. The numerical values of the relative
volumes are determined as the quotient of the actual volume to the corresponding
area of application, in relation to the data for 2010 (table 1)

Table 1.
Relative values of the volume of protective equipment in the Russian Federation
for the period 2010-2020. (dimensionless units)

Ne P, X, \A A Years P,

1 1.000 1.000 1.000 1.000 2010 0.9999
2 0.794 0.850 0.786 0.757 2011 0.9740
3 0.848 0.972 0.786 0.783 2012 0.8483
4 0.940 1.058 1.027 0.835 2013 0.9399
5 0.955 1.032 1.046 0.869 2014 0.9539
6 1.031 1.065 1.180 0.938 2015 1.0320
7 1.031 1.001 1.401 0.907 2016 1.0310
8 1.110 1.097 1.541 0.943 2017 1.1103
9 1.130 1.105 1.518 0.976 2018 1.1298
10 1.165 1.234 1.549 0.981 2019 1.1649
11 1.183 1.208 1.583 0.999 2020 1.1828

P — relative total volume of pesticides; x — relative volume of fungicides;
y —relative volume of herbicides; z — relative amount of insecticides.

The values of ten unknown constants a, a, a,, a,, b,, b,, b,, c,, c,, c, are deter-

mined [14] from a system of ten linear algebraic equations of the form:

22 23[R (i i z) — By iy z)] (1) =0,

6a0 -

To solve a system of ten linear algebraic equations, you can use any known
method (Gauss method, Cramer's formulas, etc.)

a0n+a12xi+a22yi+a322i+blzxi2+b22yiz+b322i2++clzxiyi
+CZinzi +C3Zyizi =zpi,

After the values of the constant coefficients a, a,, a,, a,, b, b,, b,, ¢,, ¢,, c;, the
function of three arguments II(x, y, z), have been determined, relation (1) allows
us to find the "critical" (optimal) values of the parameters: xcr, ycr, zcr from the

system of three algebraic equations:
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oP oP P
ox ! dy ! 0z !

or:
aq + 2byxe + C1Yor + €22 = 0,
ay + 2by Y + c1 X + 32, = 0,
az + 2b3z. + 3V + Coxr = 0.
Thus, after solving the system, the determination of the coefficients can be written
down, you can write down the basic relationship in the form:

P =2,964729 + 1,312080x — 3,421988y — 2,231998z +
+0,222143x% 4 3,700855y2 — 1,5173402% —
—6,420543xy + 3,051072xz + 3,340871yz.

we find the "optimal" (rational) values of dimensionless arguments:

Xopt = 0,959 (volume of fungicides), yop = 0,796 (volume of herbicides)
Zopt & 1,105 (volume of insecticide),

which determine the "optimal” (rational) value of the function:

Thus, based on the above, using the derived equations obtained during the
mathematical processing of forecasts for the main plant protection products, it is
possible to predict the required minimum and sufficient amount of pesticides for
use on the territory of the agro-industrial complex of the Russian Federation.
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Abstract. To solve the problem of minimizing the use of toxic and carcinogenic
pesticides in the cultivation of agricultural crops, the leading scientists of the
Russian Federation in the field of plant physiology and biochemistry within the
framework of various RFBR grants conducted extensive research for many years
and the article provides brief summarized data of new multifunctional drugs
Furolan and Grivlag, and also describes the types of their effects on plants.

Keywords: Furolan, Grivlag, antidotes, plant growth regulators, immunizer,
elicitor, environmental safety

The market for organic products in the Russian Federation is more than 120
million US dollars, 0.12% of agricultural land (over 246 thousand hectares) is cer-
tified as organic according to international standards. In total, there are 20 certified
organic agricultural producers in the field of crop production in Russia. Basically,
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these are farms that grow grain and oilseeds. The prospects of the Russian Fed-
eration in the global organic market are estimated at 15-17% (about 130 million
US dollars). The Russian domestic market is in its infancy, and for the develop-
ment of organic agriculture, agricultural producers most of all need a symbiosis
of planning, knowledge and investment. The potential of organic products in the
domestic market is estimated at 10% of the food market, the level of implementa-
tion of agricultural biologization can potentially reach 50-80%. The introduction
of organic agriculture and the biologization of agriculture will provide up to 70%
of the healthy lifestyle of Russians through high-quality healthy food and a safe
environment.

The agrobiological potential of lands in Russia is used by a little more than
2%. Organic agriculture provides a medium and long term impact on the agro-
ecosystem. It aims to produce food in conditions of an ecological balance that pre-
vents soil depletion or pest problems. Organic farming uses a proactive approach
as opposed to solving problems after they have arisen.

In conditions of degradation of natural resources, the problem of studying the
possibility of improving soil fertility was outlined at the beginning of the XVII
century by the "father of scientific agronomy" Alfred Tower. Known are the sci-
entific works of V.R. Williams, who created the doctrine of the small biological
cycle of substances as the basis for the development of soils and expressed the idea
of the unity of the development of inorganic and organic nature.

In this regard, leading Russian scientists with the support of the RF grants have
developed 2 innovative drugs FUROLAN and GRIVLAG.

Furolan—a polyfunctional preparation, a plant growth regulator, allows in-
creasing plant resistance to damage by phytopathogens, herbicide antidote, retar-
dant, immunizer (RF Patents No 2284694, Ne 2356225, No 2475025, Ne 2492611,
Ne 2370019). The drug is approved for use on the territory of the Russian Federa-
tion, it is environmentally safe and non-toxic to flora and fauna; residual quantities
in agricultural products and environments are absent (Certificate of state registra-
tion 602-07-2530-1).

The drug FUROLAN is used in nanodoses (4-6 g / ha) and has a multifaceted
effect as follows:

1. As an elicitor - getting into a plant, it corrects metabolism, which prevents
infection with bacterial and fungal diseases or disrupts the course of pathogenesis
and reduces morbidity. Provides environmental safety of products, reducing the
cost of other pesticides of therapeutic and prophylactic action. Under its influ-
ence, protective substances in plants are formed faster and more intensively than
when infected with pathogens. Induces natural mechanisms of resistance locally
and systemically in the plant (reduction or elimination of the use of fungicides),
reactivates the active centers of enzymes, oppressed by toxic substances; non-
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specificity of immunization to any pathogens, multicomponent protection, stimu-
lation of plant growth, immunization with elicitors combines the advantages of
contact and systemic fungicides.

2. As an antidote - it is used for the prevention and treatment of lesions with
toxic substances (herbicides, insecticides, excessive fertilization, etc. Provides ac-
tivation of seedling growth, maintaining the intensity of growth and reducing the
suppression of growth processes, activates the synthesis of amino acids, increases
the content of IAA, chlorogenic and caffeic acids, proline, pigments, internode
wall thickness, nucleic acids and protein.

3. As growth regulators - it is used as a biotechnology tool, used in the selec-
tion of highly productive varieties of agricultural crops resistant to adverse envi-
ronmental conditions, and is a mandatory technique in intensive technologies that
maximize the potential of plant productivity. It is also used to reduce lodging of
grain crops and grain runoff; increasing the productivity of agricultural crops; im-
proving setting and keeping the ovary; improving vegetative reproduction; accel-
eration and synchronization of maturation; increasing frost and drought resistance
of plants; phytoimmunocorrection, which activates a complex nonspecific resis-
tance in a plant to many diseases of bacterial and viral and fungal origin; reducing
the content of radionuclides, nitrates in the grown products, increasing its safety.

Unique advantages of using the drug furolan:

» Complete environmental safety;

» Lack of resistance in pathogens;

* Improving the sowing qualities of seeds of grain and leguminous crops
and increasing the resistance of seedlings to water deficit and to damage by
phytopathogens;

* Reducing the negative impact of herbicides on growth, photosynthetic activity
and resistance to plant pathogens damage during the growing season;

» Improving the setting and preserving the ovary on fruit - berry and vegetable
Crops.

» Formation of conjugate nonspecific resistance, allowing plants to withstand
the effects of adverse environmental factors of various nature;

* Increasing yields and obtaining high quality agricultural products;

* Increasing the profitability of production and increasing the economic
efficiency of agricultural production.

The new growth substance GRIVLAG of natural organic origin has the fol-
lowing properties:

- high physiological activity;

- long-term preservation of properties;

- the ability to create water-soluble combinations;

- environmental friendliness, etc.
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The main components of the organic growth substance GRIVLAG are a mix-
ture of organic alicyclic monobasic and dibasic carboxylic acids containing five-
and six-membered saturated carbon cycles, as well as their salts.

Treated vegetable oils are added to reduce volatility and increase penetration.

The proposed preparation is obtained by the interaction of organic acids with
naphthenic olefins in the presence of an initiator of di-tertiary butyl peroxide. In
order to enhance the stimulating activity, sodium salt of synthetic individual naph-
thenic acids of the cyclohexane series was used as a plant growth stimulator. To
establish the effectiveness of the sodium salt of six-membered naphthenic acids as
a growth substance, the effect of them in the form of aqueous solutions of various
concentrations on the bends of individual coleoptiles of oat seedlings by the Vent
method and in the modification of Zedding and on the growth of winter wheat
roots was studied. Experiments made it possible to establish the optimal dose of
this growth stimulator — 5-10 g/ha. According to the research results, a patent for
invention Ne 2713902 was received.

Organic growth substance GRIVLAG can be used in conjunction with other
fertilizers and plant protection products:

- introduction into the soil during the pre-sowing period for a specific area and
a specific agricultural crop;

- soaking (soaking) plant seeds in the pre-sowing period, etc.

- applying to the soil together with known organic and/or mineral fertilizers in
different phases of plant growth;

- spraying plants during the growing season and flowering and pest control.

The research was carried out by leading scientists of the Russian Federation
in the field of plant physiology and biochemistry within the framework of RFBR
grants on the basis of the leading universities of the Russian Federation FSBEI
HE Kuban State Agrarian University named after [.T. Trubilin, FSBEI HE Kuban
State Technological University and FSBSI "North Caucasian Federal Scientific
Center for Horticulture, viticulture, winemaking", and the introduction of tech-
nologies for the use of these drugs was carried out throughout the territory of
the Russian Federation and the Republic of Crimea in different soil and climatic
conditions.
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