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BIOLOGICAL SCIENCES

DIFFERENCES IN FIELD SOIL MOISTURE AT SOYBEAN SOWING DUE TO DIFFERENT
ANNUAL METEOROLOGICAL CONDITIONS

Abstract

Kharchuk O.

Doctor of biological sciences,

Moldova State University,

Institute of Genetics, Physiology and Plant Protection
DOI: 10.5281/zenodo.7069980

The content of soil moisture in different soil horizons of soybean fields in the 0-150 cm layer was studied in
years with different meteorological conditions, including separately for the bare and cenosis soils. The value of
moisture reserves in the soil during the spring sowing period are determined by the total amount of precipitation
and their relative index (RPI) in the previous period of soil water accumulation (September-April). During the
growing season, water losses from bare soil occur mainly from the arable layer; the decrease in the total moisture
reserves of the deep layers of the soil of the soybean cenosis is mainly associated with plants.

Keywords: soybean cenosis, soil moisture, relative precipitation index (RPI).

Any decrease in non-beneficial water consump-
tion must result in increased production per unit of con-
sumed water (Blum A., Perry C. et al., 2009). Increas-
ing the efficient water use by cultivated soybean Gly-
cine max (L.) Merr. requires an accurate assessment of
the moisture reserves of soybean fields in different sea-
sons (Xapuyx O., 2019). The aim of the work was to
assess the content of soil moisture in different soil ho-
rizons of agrocenoses in the 0-150 cm layer in years
with different meteorological conditions, including
separately for the bare and cenosis soils.

The studies were carried out in 2017 -2022 at the
fields of the Institute of Genetics, Physiology and Plant
Protection (IGFPP), mainly in the cenoses of the Aura
variety with traditional cultivation technology
(400*108 plants/ha, row spacing 45 cm). To assess me-
teorological conditions was used the relative precipita-
tion index (RPI) - the ratio of precipitation sum for the
given period P and the long term average for the same
period P expressed in percent, RPl = P/P*100%; for
long period (quarter, year) are such criteria of RPI
value: 0-49,9% (extremely dry), 50,0-74,9% (very dry),
75,0-89,9% (dry) and 90,0-110,0% (average) (Kaczor-
owska Z., 1962; Bak B., Labedski L., 2002). Gravimet-
ric soil moisture samples were taken by hand drill AM-
26 at 10-20 cm depth increments to 150 cm deep (both
in cenosis and on bare soil). For each horizon, soil sam-
ples were taken in triplicate. To determine soil mois-
ture, the samples were dried in an oven at 105 °C to

constant weight (Black C., 1965). To determine the vol-
umetric soil moisture content, the gravimetric data were
multiplied by the soil density values, obtained experi-
mentally (Bagtonuna A.®., Kopuyaruna 3.A., 1986;
ISO 11272).

The period from autumn to spring in Moldova is
slightly dry, as evidenced by the comparison of precip-
itation during this period with average annual for years
2001-2018 (Table 1). Of the previous years, 1983 was
the driest (in total only 463 mm after 431 mm in 1982),
of which 168 mm of precipitation fell on the "winter"
1982/1983 and 236 mm on the summer, June-August
1983.

Two consecutive seasons (2018-2019 and 2019-
2020), the period from autumn to spring in Moldova
was atypically dry (180,0 and 108,4 mm), as evidenced
by the comparison of precipitation during this period
with average annual 326 = 26 mm (Table 1). Prior to
this season (2022), the period from September 2021 to
April 2022 in Moldova was also atypically dry too
(69,6 mm).

The definition of drought has continually been a
stumbling block for drought monitoring and analysis.
Wilhite D. and Glantz M. (1985) completed a thorough
review of dozens of drought definitions and identified
different overall categories, from meteorological and
climatological to agricultural, hydrologic and water
management.

Table 1.
The amount of precipitation for the autumn-spring period in Moldova and the IGFPP in different years.
Autumn-spring precipitation, mm
Years (autumn-spring) September-December January-April z
average (2009-2018) 168 + 30 158 £ 3 326 £ 26
2016-2017 169,2 159,7 328,9
2017-2018 168,3 174,3 342,6
2018-2019 96,2 83,2 180,0
2019-2020 60,0 48,4 108,4
2020-2021 222,6 86,4 309,0
2021-2022 64,4 103,6 168,0

Note. Data for 2016-2018 refers to Moldova (Climatic Research Unit Country File created on Wed 15 May 2019
11:43:38 BST, from CRU TS run #1905011326), later, for 2019-2022 - directly to the fields of the IGFPP

(http://surl.li/cywwu).


https://doi.org/10.5281/zenodo.7069980
https://www.deltalink-cloud.com/#/public/report/ZQA2ADQAYQBiADgANgAzAC0AMQA4AGYAZgAtADQAZAA5ADgALQA4ADAANAAwAC0AYgAxAGYAOQAwADEAMQA1AGIAYwAyAGIA)

POLISH JOURNAL OF SCIENCE Ne 54, 2022

The relative precipitation index (RPI) is the ratio
of precipitation sum for the given period P and the long
term average for the same period P* expressed in per-
cent: RPI = (P/P*) x 100%; this index was proposed for
relatively long perio, from quarter to year (Kaczor-
owska Z., 1962; Bak B., Labedzki L., 2002). Regarding
the normal average RPI value (90,0+110,9%), in ac-

cordance with the actual precipitation the autours pro-
posed different classes of total precipitation for long
dry periods: 75,0+89,9 (dry), 50,0+74,9 (very dry),
0+49,9% (extremely dry).

In Table 2 are presented the data on the relative
precipitation index (RPI) for the autumn-spring period
of water accumulation in soil (from September to April)
in in different years.

Table 2.

The relative precipitation index (RPI) for the autumn-spring period in Moldova and the IGFPP in different years.

(«autumny, IX-Xll-«spring», I-1Y) September-December January-April )y
average (2009-2018) 100 100 100
2016-2017 101 101 101
2017-2018 100 110 105
2018-2019 57 53 55
2019-2020 36 31 33
2020-2021 132 55 95
2021-2022 38 66 52

Table 3 shows the gravimetric soil moisture data
at soybean sowing, obtained in different years. Before
sowing-2020, soil moisture at all soil depths is signifi-
cantly lower than in previous years. In the first half-
meter, the soil moisture content is 5-6% lower than the
values of previous years.

Table 4 shows the volumetric soil moisture data at
soybean sowing, obtained in different years. The water
content in the layer 0-40 cm is not the best parameter
of total water balance accordingly to RPI and to the to-
tal value of precipitations during long period of water
accumulation (from September to April). Only before
sowing-2020, soil moisture at all soil depths is signifi-
cantly lower than in previous years.

As can be seen from Tables 1, 2 and 4, in the au-
tumn-spring period of water accumulation in soil (from
September to April) out of 6 years of research, three
years (2017, 2018 and 2021) were characterized by pre-
cipitations above the average long-term norm (326
mm): 329, 343 and 309 mm, respectively, with RPI val-
ues of 101, 105 and 95% (this is within the normal
range, which is 90.0+110.9%). As can be seen from Ta-
ble 4, after the autumn-spring period of moisture accu-
mulation, these three years (2017, 2018 and 2021) were
characterized by the maximum total water reserves in
the 0-150 cm soil layer: 417, 380 and 391 mm, respec-
tively.

Table 3.
Gravimetric soil moisture in the field at soybean sowing in different years (2017-2022).
Gravimetric soil moisture during sowing,
Soil layer, cm % of dry soil mass
' 2017 2018 2019 2020 2021 2022

(May, 5) (May, 7) (Apr, 25) (May, 20) (May, 11) (Apr., 15)

0-10 25,0402 12,4 43,1 17,1 £0,9 11,0 42,3 20,7 +1,0 21,0 £0,5
10-20 24,2 +0,2 17,1 0,1 18,8 £0,5 15,2 +£0,2 20,7 £0,2 22,8 +£0,4
20-30 21,8 +0,6 17,9 £0,2 17,8 £0,4 14,2 £0.4 20,3 +0,2 20,9 £0,2
30-40 20,8 +0,2 18,1 +0,1 17,1 0,1 13,0+0,4 19,2 +0,3 20,9 0.4
40-60 20,8 £0,3 20,2 £0,3 18,3 +0,1 13,2 +£0,1 16,7 £0,4 15,4 £0,1
60-80 19,5+0,3 20,6 £0,0 17,9 +£0,1 13,1 +0,4 18,2 +0,2 14,9 £0,2
80-100 21,5 +0,1 20,0 +0,1 17,0 £0,3 11,1 £0,2 17,8 0,5 15,6 £0,3
100-120 20,6 £0,2 19,3+0,4 16,8 +0,1 12,1 +£0,2 15,6 £0,7 14,7 £0,6
120-140 19,1 40,5 17,8 40,1 16,4 0,3 - 14,1 0,6 13,4 +0,2
140-150 15,7 +£0,2 17,9 +£0,1 16,8 +0,4 11,8 +£0,1 13,2+0,3 13,4 £0,3

As can be seen from Tables 1, 2 and 4, in the au-
tumn-spring period of water accumulation in soil (from
September to April), out of 6 years of research, three
years (2019, 2020 and 2022) were characterized by pre-
cipitations significantly less than the average annual
norm (326 mm): in 2019 and in 2022, 180 mm and 168
mm, respectively, with RPI values of 55% and 52%
(very dry, 50.0~74.9%); in 2020 precipitations in total

were minimal, 108 mm, with an RPI value of 33% (ex-
tremely dry 0+49.9%). As can be seen from Table 4,
after the autumn-spring period of water accumulation,
these three years (2019, 2020 and 2022) were charac-
terized by the minimum total water reserves in the 0-
150 cm soil layer: 354 and 333 mm in 2019 and 2022,
respectively. and the smallest value, 256 mm, was in
2020.



POLISH JOURNAL OF SCIENCE Ne 54, 2022

5

Table 4.
Volumetric soil moisture reserves when sowing soybeans in different years (2017-2022).
Volumetric soil moisture reserves at sowing, mm
Soil layer, cm 2017 2018 2019 2020 2021 2022
(May, 5) (May, 7) (Apr, 25) (May, 20) (May, 11) (Apr., 15)

0-40 11742 84+3 90+4 69+2 11345 109+3
40-150 30043 296+4 26442 187+2 278+3 22442
0-150 417+3 380+5 354+3 25643 391+4 333+2

Thus, during soybean sowing, the total water re-
serves in the 0-150 cm soil layer fully corresponded to
the amount of precipitation and RPI values for the au-
tumn-spring period (September-April), decreasing
from seasons with a normal RPI value (average
100+£3% for 2017 , 2018 and 2021) to seasons with a
low RPI value: on average 54+2% for 2019 and 2022,
and especially to the 2020 season with a minimum RPI
value of 33%: total water reserves in the 0-150 cm soil
layer decreased from seasons from normal RPI value to
seasons with a low RPI value: for 2017, 2018 and 2021,
the total water reserves in soil layer 0-150 cm were on
average 396 + 11 mm, and for 2019 and 2022, the total
water reserves were on average 344 = 11 mm; by sow-
ing-2020, the total water reserves in the 0-150 cm layer
are especially small, 256 = 3 mm.

When comparing the seasonal changes (years
2019 and 2022) in total moisture reserves in the cenosis
with areas of bare soil it was found that water losses in
black fallow occur mainly from the arable layer. When
sowing 2019 (April, 25) was 354 mm (264+2 mm in the
layer 40-150 cm), but at harvesting-2019 (September,
6) left in cenosis 218+4 mm (16742 mm in the layer 40-
150 cm; at fallow plot - 305+£5 mm (23841 mm in the
layer 40-150 cm). When sowing 2022 (April, 15) was
333 mm (21442 mm in the layer 40-150 cm), but to 102
days after planting (DAP), July, 26 in cenosis left
17943 mm (14242 mwm in the layer 40-150 cm; at fallow
plot left 281 mm (220+2 mm in the layer 40-150 cm).
In 2022 on black fallow for period 102 DAP a decrease
in soil moisture (near 60 mm relative to sowing) oc-
curred exclusively in the 0-40 cm layer. In both years,
in soybean cenosis the moisture reserves in the soil
layer 40-150 cm decreased more, then in the fallow plot
(minimum by 80 mm).

Conclusion

The value of moisture reserves in the soil layer 0-
150 ¢cm during the spring sowing period are determined
by the total amount of precipitation and their relative
index (RPI) in the previous period of soil water accu-
mulation (September-April). During the growing sea-
son, water losses from bare soil occur mainly from the
arable layer; the decrease in the total moisture reserves
of the deep layers of the soil of the soybean cenosis is
mainly associated with plants.
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INTEGRATED MANAGEMENT SYSTEM AS PERSPECTIVES AND OPPORTUNITIES

Abstract
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In the modern world, the integration of markets, even entire economies of various countries, is increasingly
manifested and, as a result, the exchange of goods, services, knowledge, and cultural values are becoming increas-
ingly interconnected. In order to function comfortably in such an environment, to ensure an appropriate level of
competitiveness, modern organizations must work according to generally established rules. In this article main
principles of modern integrated management systems are described in the concept of effective organizational op-

erations.

Keywords: management system, process, natural resources, infrastructure, corporate culture, personnel mo-
tivation system, organizational culture, enterprise development.

As it is known, for more than 25 years, many
countries have successfully applied in their practice in-
ternational standards for management systems, the
most popular of which are ISO 9001 “Quality manage-
ment systems. Requirements”, ISO 14001 “Environ-
mental Management Systems. Requirements and guid-
ance for use”, ISO 27001 “Information technology. Se-
curity methods. Information security management
systems. Requirements”, ISO 450001 (formerly
OHSAS 18001) “Occupational safety and health man-
agement system. Requirements and guidance for use”,
ISO 50001 “Energy management systems. Require-
ments and guidelines for use. All of the above standards
are voluntary and companies make their own decisions
about their implementation. By ensuring the integration
of two and / or more standards into the practice of ac-
tivity, the management system, accordingly, becomes
integrated. All management system standards regulate
the requirements for the application of the PDCA Con-
tinuous Improvement Cycle (Plan - Do - Check - Im-
prove) [1]. Through the implementation of this cycle by
employees and structural divisions, the management is
able to ensure control and completeness of the execu-
tion of production tasks, timely adjustment of the
planned activities with a consistently high level of qual-
ity of products and / or services provided. By imple-
menting several standards at the same time, the organi-
zation combines their requirements and forms an inte-
grated management system.

Enterprises that have implemented modern man-
agement tools are able to increase productivity, respec-
tively, reduce costs, increase customer satisfaction and,
as a result, increase economic efficiency and competi-
tiveness. At the same time, it is necessary to realize that
four mandatory components are characteristic of any
organization's management system: 1) employees; 2)
processes; 3) organizational or corporate culture and 4)
infrastructure or, in other words, means of work. Im-
proving the management system, it is necessary to de-
sign and implement changes in all four listed compo-
nents. The synergy of all mandatory organizational
components allows the company to reach a fundamen-
tally new qualitative level.

When we talk about employees, first of all, func-
tional duties should be formulated and official powers,
rights, and responsibilities should be defined. The de-
velopment of an optimal organizational structure is the
logical conclusion of organizational decisions in this
part. At this stage, the management of the enterprise
must decide which organigram, linear-functional, ma-
trix or divisional, will ensure the normal functioning
and development of the company. Much depends on the
types of activities of the organization, its scale, business
geography and the choice of the appropriate situational
management model, which will directly affect the or-
ganizational culture of the enterprise. It is important to
note that it is advisable to take into account all the mul-
tifactorial nature of issues that affect the development
of personnel.

It is necessary to develop a transparent and fair
system of motivation so that each employee under-
stands what needs to be striven for, what result and in
what time frame is expected from him. It is possible to
use, for example, a monthly, both collective and indi-
vidual system for assessing the performance of employ-
ees, their combined use, or separately. The following
systemic motivation factors can be distinguished: fi-
nancial, professional, social, the use of which is also al-
lowed jointly or separately.

The financial factor of motivation is aimed at in-
creasing the interest of employees in achieving the
goals and objectives set, making the most efficient use
of working time. Such a factor is a bonus part of the
remuneration and is directly related to the assessment
of the achievement by an employee / group of employ-
ees of Key Performance Indicators. The financial factor
of motivation is paid differentially, depending on the
performance of employees as a percentage of wages.
As an example, we can consider a system based on the
use of KPI (Key Performance Indicators), but not the
classical methodology, as a rule, used in evaluating the
activities of top management, but a variant of the oper-
ational, monthly assessment of the activities of struc-
tural units represented by line managers. First of all, it
should be noted that before the active use of 1ISO stand-
ards in the post-Soviet space, such concepts as Effi-
ciency and Efficiency, as a rule, were not differentiated,
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however, in business terms generally accepted at the
world level, these concepts are separated, Efficiency is
everything what is associated with the cost of resources
(time, money, people, energy costs, etc.) for a certain
period of time, and Performance, as a rule, has a quan-
titative expression (units, percentages, etc.) [1].

The professional motivation factor is aimed at the
constant self-improvement of the employee, the desire
to improve their skills, professional and career growth,
the development and realization of creative potential.
The professional motivation factor is a constant, rated
value and is paid in the form of a regular bonus to
wages for the professional achievements of an em-
ployee, based on the results of the next certification and
assignment of a qualification category to him. Sepa-
rately, in the form of one-time monetary bonuses, con-
structive proposals from employees are encouraged to
increase productivity and reduce the costs of produc-
tion processes.

The social factor of motivation is aimed at meeting
the social needs of the employee, recognizing his
achievements, forming and developing corporate val-
ues. The social factor of motivation is expressed in
meeting the social needs of employees, in the form of
additional social guarantees, starting with the provision
of food, delivery to work and home by company vehi-
cles, medical insurance and ending with the provision
of company housing, etc., partially or completely at the
expense of the organization, including moral encour-
agement of employees. When assigning social motiva-
tion, it is advisable to take into account the work expe-
rience of the employee in the company.

The next mandatory component of the life of an
organization, which will be considered in the context of

; CUSTOMER R
\ REQUIREMENTS '

this article, is management, main and auxiliary business
processes. In fact, any process is a clearly described
technological sequence of activities, when the main
tasks of such processes are to ensure the predictability
of its results, both in terms of resource costs and in
terms of ensuring the achievement of mandatory quali-
tative and quantitative indicators.

When considering and analyzing the organiza-
tion's activities from the point of view of the process
approach, it becomes obvious that it is the process ap-
proach that allows achieving predictable results, en-
sures the transparency of the transformation process,
and reduces the variability of performance results.
From the point of view of development, organizations
that apply the process approach, in order to ensure max-
imum customer satisfaction, standardize their activi-
ties, and when market priorities change, they are ready
for operational optimization / adaptation of business
processes, thereby ensuring stable competitiveness and
continuous development.

It is advisable to start with the algorithmization of
business processes, which will allow you to look at the
technology of carrying out activities from the outside,
determine the “inputs” and “outputs” of processes,
clearly understand and appoint “owners” of processes,
see the relationships at the operational and linear levels,
bring some clarity and understanding which processes
are duplicated by different employees are unnecessary,
ensure the formalization (standardization) of the busi-
ness process. Below, in Figure 1, the Model of the or-
ganization's management system from the point of view
of the process approach [2] is shown.

________
-

el CUSTOMER .-~
-~ SATISFACTION _ -

MANAGEMENT S SSPRN N
v PROCESSES N
\VI TI |7 | ’ L‘I}

PROCESS “MAIN (GENERAL) .|  PROCESS \
INPUT © PROCESSES ~ OUTPUT /‘:_:-_-.-_f

|
7 =
SUPPORT PROCESSES

Figure 1. Organizational management system model [2].

At the heart of improving business processes is the
task of optimizing them in order to reduce cycle time
through the use of advanced technologies, robotization
[ automation, the introduction of such lean management
tools as:

Value Stream Mapping to identify and optimize
(eliminate/minimize time) processes that do not add
value;

v" the use of the “Pull” cascade system, in which
the internal supplier, who is ahead of its internal con-
sumer in terms of production technology, or the organ-
ization itself, in relation to the external client, does
nothing until he informs him about it;

v’ visual management, which provides visibility
into work in progress, cost levels and areas of compe-
tence of employees, determines and visually presents
work priorities, daily process performance indicators,
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creates favorable conditions for communication in the
work area, as well as between management and staff;

v’ application in the work of a production cell
with a continuous flow, through which production op-
erations are carried out in a clear technological se-
quence, without interruptions / downtime;

v' the use of SMED (Single Minute Exchange of
Die) technologies - quick changeover of equipment, lit-
eral translation: "Change of the die in 1 minute", allows
you to reduce the time spent on excess production,
which is expressed in the fact that more products are
produced than required, or earlier than required by the
customer and / or internal consumer, respectively, those
resources that could be spent on improving quality are
spent on increasing the quantity [3].

In recent years, the concept of "corporate culture"
is not used only by the lazy. Of course, the initiator of
creating a model of corporate culture should be the first
manager or owner of the company. As a rule, a typical
owner of a domestic small / medium-sized business cre-
ated his company on a whim, without using calcula-
tions, feasibility studies, business plans or development
strategies, often using the Napoleonic rule: "The main
thing is to get involved in battle, and the war plan will
show ...". Therefore, at the past stage there was no time,
and often no knowledge, to create and develop a unique
culture of relationships that characterize the company
in relation to internal (employees) and external (suppli-
ers, customers, partners) parties. In such conditions, in
organizations there is a conditional differentiation of
employees into management and other employees, who
by default are perceived as "low-skilled" personnel,
while being the main production personnel. The turno-
ver rate of the main production personnel in such or-
ganizations, as a rule, is 100%. By management, the
bulk of employees, by default, are perceived as loafers
and loafers. Quite consciously, repressive management
is used, when, when inconsistencies in work are identi-
fied, the question is immediately raised: “Who is to
blame”? and the punishment mechanism is activated.
Under such conditions, the company suffers irretrieva-
ble losses of time, ideas, opportunities for improvement
and gaining experience due to such an attitude towards
employees, while it is obvious that the organization al-
ways incurs losses when employees leave, taking with
them the acquired knowledge and experience. First of
all, the management of the organization must realize
that the attitude towards employees, methods of person-
nel management come from the first head. It is the first
manager, who today, often, concurrently, is also the
owner of the business, must realize the importance and
responsibility for determining the corporate culture in
his organization, which includes a system of values and
relationships in the team, creates a psychological and
moral climate, forms the company's business philoso-
phy according to relation to internal and external par-
ties. Itis very important to realize that the consumer can
be both internal and external. In other words, these are
not only buyers of the final product / service produced
by the organization (external consumer), but also any
of your work colleagues (internal consumer) to whom
you transfer the results of your work. It is important to
strive to create a harmonious internal business environ-
ment of the company, in which colleagues are focused

on each other, and all together show an increased inter-
est in the achievements of the organization as a whole.

By definition, infrastructure is a system that in-
cludes facilities, equipment and services necessary for
the activities of an organization [1]. In fact, without the
creation of an infrastructure of a certain level, the start
of any activity is not possible. Therefore, it is safe to
say that in one form or another the infrastructure takes
place in every operating organization.

Depending on the specifics of the company's ac-
tivities, the set of infrastructure elements also changes.
So, manufacturing enterprises have such infrastructural
components as: production workshops, repair, tool,
transport services, warehouses, production areas, etc.
For companies providing intellectual services, software
and communication facilities will be mandatory com-
ponents of the infrastructure. For service organizations,
these are specialized premises equipped with the neces-
sary technological and interior equipment, etc. As a
rule, at the stage of creating a company, the focus is on
infrastructure, because, without the availability of ap-
propriate buildings, structures, premises, equipment,
tools, transport, communications, etc. it is simply not
possible to carry out this or that activity. However, it is
necessary to realize that the infrastructure, like other
mandatory components of life, at one or another evolu-
tionary stage of the organization must be purposefully
optimized and improved, including:

a) elimination of unscheduled and development of
preventive maintenance;

b) optimization of warehouse stocks and reduction
of costs for maintenance of warehouses;

¢) optimization of the use of production space;

d) cost optimization for consumables, etc.

Separately, we should mention such an important
infrastructural component inherent in any organization
as information. Given current trends and the dynamics
of scientific and technological progress, in order to con-
sistently improve the infrastructure, it is necessary to
focus on information management, which plays a para-
mount role in the modern business world. It is im-
portant to constantly expand and develop hardware,
software, system tools and technologies that ensure the
creation, storage, processing and use of information,
while the speed of response to changes should be equal
to the speed of the Internet.

Summing up, we can confidently say that a mod-
ern organization that seeks to achieve success in a par-
ticular segment of the economy must realize that
changes, in order to ensure compliance with the con-
stantly changing requirements of the market, are a nat-
ural component of modern times, but must itself, in -
firstly, be ready to quickly adapt, and secondly, strive
to create a new product that anticipates the wishes of
consumers.
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B Z[aHHOﬁ CTaTbC PACCMATPUBACTCA MCTOAHKA pacyCTa 3aTpaT Ha o0OecrieueHre OC30MACHOCTH H OXpaHbI

TpyZAda CICHUAJIbHOIO HA3HAYCHUS Ky/lda BXOJAT 3aTpaThl Ha IMIPOBCACHUC aTTSCTALIUU ITPOU3BOACTBECHHBIX 00BeEK-
TOB IO YCJIOBHUAM TPyZAa, 3aTpaThbl HAa MPOBCACHUC NEPUOANICCKUX MCAUIUHCKHUX OCMOTPOB U MPEACMEHHOC MC-
JUIUMHCKOC OCBHUACTCIILCTBOBAHUC pa6OTHI/IKOB, 3aTpaThbl Ha BBIIIATY 00s13aTEIBHBIX HpO(I)eCCI/IOHaHBHLIX IICHCH-
OHHBIX B3HOCOB, 3aTpaThbl Ha obecrieueHne cpeacTBaMu I/IH,Z[HBI/IJ:[yaHBHoﬁ 3alIUTBI, 3aTPaThl HAa BblAA1y MOJIOKA
WA PAaBHOLCHHBIX NUIICBLIX MTPOAYKTOB /1 CIICHHUAIN3UPOBAHHBIX IPOAYKTOB AJId AUCTUYCCKOTO (J'IG‘I€6HOFO
U Npo(UIaKTHYECKOr0) MUTAHMS, 3aTPaThl Ha MPEJOCTaBICHHE COKPAILCHHOW MPOJOJDKUTEIBHOCTH paboyero
BPEMCHH, JOMMOJTHUTCIIBHOTO OIIJIaYUBAEMOI'0 €KEI'0OJHOI0 TPyAOBOT'O OTIIYCKA U MOBBIMICHHOT'O pasMepa OIiaTbl
TpyZQa.

Abstract

This article discusses the methodology for calculating the costs of ensuring safety and labor protection for
special purposes, which includes the costs of certification of production facilities according to working conditions,
the costs of conducting periodic medical examinations and pre-shift medical examination of employees, the costs
of paying mandatory occupational pension contributions, the costs of providing personal protective equipment, the
costs of providing milk or equivalent food products and/or specialized products for dietary (therapeutic and pre-
ventive) nutrition, the costs of providing reduced working hours, additional paid annual leave and increased wages.

KiroueBble ciioBa: aTTeCcTanus pa60qer0 MECTa, Me,I[I/II_lI/IHCKI/Iﬁ OCMOTp, o0s13aTEIbHBIE HpO(l)eCCI/IOHa.HLHBIe
TNCHCUOHHBIE B3HOCKI, CPEACTBA. HH}IHBH}Z[y&J’H;HOﬁ 3alInThI, He‘Ie6H0-HpO(bI/IJ'IaKTI/I‘IeCKOG MMUTaHUEC, COKpallCHHasA

MMPOJAOJLKUTCIIBHOCTD pa60qero BpPEMCHH, I[OHOJ'IHI/ITCJ'IBHHﬁ OTITYCK, MOBBIIIEHHBIN pasMEp OIIaThI TPy Aa.
Keywords: workplace certification, medical examination, mandatory occupational pension contributions,
funds. personal protection, therapeutic and preventive nutrition, reduced working hours, additional leave, increased

wages.

Ha ocHoBanmm aHanm3a TpeOOBaHHMN TPYZOBOTO
3akoHONarenbcTBa PecrryOumku Kazaxcran BblgeneHo
TPH KaTErOpUU 3aTpaT ¢ y4€TOM HOPMAaTUBHOI'O XapaK-
tepa. K nepBoii kareropuu oTHOCATCA 0OmMe 00s3a-
TeJbHBIE 3aTpaThl Ui Beex npennpusatuil. Ko Bropoit
KaTErOpUHU OTHOCSITCS CIIEIIMANIbHBIE 00sI3aTelIbHbIE 3a-
TpaThl, [10J1 KOTOPBIMU IIOHUMAIOTCS 3aTpaThl, B CIlydae
Han4nsg pabOTHUKOB, 3aHATHIX BO BPEIHBIX W/WIN
ONACHBIX ycIoBUsIX Tpya. K Tperbeil kareropuu 0THO-
CSTCSl KOMIIEHCALIMOHHBIE 3aTpaThl, T.€. 3aTPaThl, CBSI-
3aHHBIE C HACTYIUIEHUEM HECYacTHOIO cilydas u
mrpadsl 3a HEBHINOJHEHHE TpeOOBaHMH MO OXpaHe
TpyAa.

K 3arparam Ha obecrneuenne Oe€30IIaCHOCTH M
OXpaHbl TpyJa CIELHAIbHOIO XapaKTepa OTHOCATCS
CJIEIYIOLINE 3aTPaThl:

- Ha IPOBEACHUE aTTECTAlUU NPOU3BOJICTBEH-
HBIX 0OBEKTOB 10 YCIOBUIM TPY/a;

- Ha TPOBEICHHE IEPUOJUYECKHX MEIULMH-
CKHX OCMOTPOB 1 IIPEACMEHHOE MEULIMHCKOE OCBUIE-
TENILCTBOBAHUE PAOOTHUKOB;

- Ha BBILIATY 00SA3aTENBHBIX MPOQECCHOHANb-
HBIX TICHCHOHHBIX B3HOCOB;

- Ha obecneyeHHe CpeiCTBAaMH WHIMBHIyallb-
HOHW 3alIMTHI, Ha BBIAAYYy MOJIOKA WM PaBHOLIEHHBIX
MIUIIEBBIX TMPOAYKTOB W/WIIM CHEINATN3UPOBAHHBIX
MIPOJYKTOB JUI JIMETHYECKOTro (JIe4eOHOro M mpodu-
JIAKTHYECKOT0) MUTaHUS;

- Ha IpeIOCTaBIEHUE COKPAIICHHOW MpPOIOII-
KHUTEIBHOCTH Pabouero BPEeMEHH, JOIOJHUTEIBHOTO
OILIAYHMBAEMOTO €XKEro/IHOrO TPYIOBOTO OTITYCKa U MO~
BBILIIEHHOT'O pa3Mepa OILIaThl TPy/Ia.

3ampamul Ha npoeedeHue AaMMeCMAYUU RPOU3-
600CmMEEHHBIX 00bEKmMO8 no ycioeuam mpyoa. B co-
oTBeTcTBUU cO myHKTOM | ctatbu 183 TpymoBoro ko-
nekca PK, paboromarens B 00s3aTebHOM MOPSIIIKE
JIOJDKEH TMPOBOJUTH ATTECTALMIO IPOU3BOJCTBEHHBIX
00beKTOB 1Mo ycnoBusiM Tpyaa (manee- AIIO) pery-
JIApHO, He pexe 1 paza B 5 net. [lopsaok nmpoBenaeHus
ATIIO pernamentupyercs [IpaBunamu o0s3aTenbHON
MIEPUOTNIECKON aTTeCTalli MMPOU3BOICTBECHHBIX 00b-
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€KTOB, YTB. npukazoM Nel057 MunucrepcTBa 31paBo-
oxXpaHeHHs U connaibHoro pasputus PK ot 28.12.2015
rona (nanee-Ilpasuna AIIO)

[lpu mpoBelCHUHM AaTTECTAIUH TMPOU3BOJICTBECH-
HBIX 00BEKTOB IO YCIOBUAM TPYa 3aTPaThl HA 3aMEpPhI
OMPENENAIOTCA C YYETOM KOJIHMYECTBA H3MEPSECMBIX
BPEIHBIX U (MITH) OMACHBIX MPOU3BOACTBEHHBIX (haKTO-
poB (pu3uueckue, XUMUIECKHE, Ouogornyeckue (hak-
TOPBI, & TAKXKE TSHKECTh U HATIPSHKEHHOCTh Tpyaa). st
OLICHKH CTEMCHU BPEIHOCTH M OMACHOCTH Tpyna Ha 1
(omHO) pabodee MecTo HEOOXOAMMO TPOBECTH MHUHU-
MyM 8 3aMepOB OMACHBIX U BPEIHBIX MTPOM3BOICTBCH-
HbIX (pakTopoB. [[ys pacuera 3aTpar Ha MPOBEICHUE aT-
TECTALUU MPOU3BOJCTBCHHBIX OOBEKTOB IO yCIOBHUAM
Tpyza npumensiercs popmyna 1:

Ca — 3aTpaThl Ha NPOBEAEHHE aATTECTALUH ITPOH3-
BOJICTBEHHBIX OOBEKTOB I10 YCIIOBHSAM TPYAA;

SA — CTOMMOCTB yCIIyTH 110 aTTECTalluH IIPOU3BO-
CTBEHHOT0 00bekTa (paboyero mMecta) (Ha OCHOBaHUH
CBEJICHUH IPEAOCTaBISIEMbIX —CICIHAIN3UPOBAHHOMN
oprasusaruen);

Npu — KONHMYeCTBO pabovMX MECT, MOIIEKAITNX
aTTecTalty.

B cebecrouMocTh yCIIyr MO aTTeCTalUM IIPOM3-
BOJICTBEHHOT0 00BeKTa (hopMHpyeTcsl U3 3apaboTHOM
IUTATHI CIEHHUAIIICTA, HAJIOTOB M OTYUCIICHUI U3 3apa-
OOTHOI TIATHI, aMOPTH3AIMH, TOBEPKH NPHOOPOB,
pacxoabl Ha MaTepUallsl M IPOYHE PACXObI.

B tabmure npuBeneH npuMepHBIN pacyeT CTo-
nMocTH ycrryr Ha npoBeneHne AIIO cnenmanm3upo-

Ca = Sp X Npy (1)  BamHoIi opranu3ammy:
e,
Tabmuna 1
Pacuer cronMocTtu yciayr Ha nposenieHue AIIO
No Cymma, B
CraTbu 3aTpat
n/n TEHTe
1 OmaTa TpyJa crenyagnucTa 7122
2 Hanoru (counanbHbiit HajoT -6%, colManbHbIE OTUUCIEeHHE -3,5%, 00s3aTenbHOe CO- 819
[MATFHOE MEAMIIMHCKOE cTpaxoBanue-2%)
3 AmopTH3anus 000pyI0BaHHsI 645
4 IToBepka mpudOpoB 271
5 Pacxo/1pl Ha MaTepHabI 306
HToro ce0ecTOMMOCTb 9240
8 [TnanoBast mpuObLIb 2720
9 HAC 12% 1414
Bcero cronmocts yenyru AIIO Ha 1 pabouee MecTo 13200

Jlis pacdera 3aTpaT Ha MPOBEICHHE aTTECTAIUU
MPOU3BOJICTBEHHBIX OOBEKTOB MO YCIOBHAM TpyJa
npuMeHuM ¢popmyiry 1:

Cs = Sy X Ny, = 13200 x 124 =1 636 800 (Tenre)

B nanHoM mpumepe 3a 1 pabouee MecTo CTOH-
MOCTB yCIIYTH IO aTT€CTallMH IPONU3BOICTBEHHBIX 00b-
€KTOB 10 ycloBHsM Tpyna cocrasiser 1 3200 tr, ko-
JMYECTBO PabOYMX MECT, MOJJICKAIINX aTTECTAIMU -
124 en. 3arpatsl paboTomarelss Ha TPOBEACHHUE aTTe-
CTallMM TPOW3BOJCTBEHHBIX OOBEKTOB MO YCIIOBUSIM
Tpyza coctaBuiau 1 636 800 Tr.

3ampamul na npoeedenue nepuOOUHecKUx me-
OUYUHCKUX OCMOMPOG U RPEOCMEHHOE MEOUHUHCKOE
oceudemenvcmeoeanue padomnukog. lloamyHKTOM
15 nmynkra 1 crateu 317 TpymoBoro koaekca Peciy6-
mukn Kaszaxcran mpemycMoTpeHa 00S3aHHOCTH pabo-
TOJATENs MPOBOANTEL 00s3aTEeNbHBIC, MIEPHOINIESCKHE
(B TeueHHWE TPYMOBOW AEATENHHOCTH) MEIHIIMHCKHE
OCMOTpBI U MPEJCMEHHOE MEIUIUHCKOE OCBUIETEINb-
CTBOBaHHE PAOOTHUKOB B CITy4asX, IPEIyCMOTPEHHBIX
3akoHONaTeNnbCTBOM Pecry6nmkum Kasaxcran, a Taxke
IpU TIepeBoJie Ha APYrylo paboTy ¢ W3MEHEHHSIMHU
YCIIOBHUH Tpy/1a JIMOO MpH MOSBICHUH MPU3HAKOB IPO-
(heccnoHanbHOTO 3200IEBAHUSL.

PaboTHHKW, HE Tpomenmue NpeaBapUTEIbHBIC
WITH TIEPHOANYECKIE MEIUITTHCKAE OCMOTPHI WIH TIPH-
3HAHHBIE HEIPUTOJHBIMU K PabOTE 10 COCTOSIHUIO 3]10-
POBBSI, K BHIIIOJIHCHUIO TPYIOBBIX 00sI3aHHOCTEH HE J10-
MyCKaroTCsl.

[TeproanvHOCTh NPOBEAEHUS OOS3aTENIBLHBIX I1e-
PHOAMYECKHX METULIMHCKUX OCMOTPOB:

—  ©XeroJHbIl MEeTUIIMHCKUN ocMoTp — | pa3 B
TOJ;

— TMPEeICMEHHOE MEIUIIMHCKOE OCBHUJICTEIb-
cTBOBaHME - 3a 1 yac u 3a 30 MUHYT nepes HayajloM
pabodeii CMEHBI.

Jl1st MeIMUIMHCKON OpraHu3aliy, OKa3blBalolen
YCIYTH 10 TPOBEJCHUIO0 MEIUIUHCKIX OCMOTPOB, TIPH
obOpamennn paboTtojaTenss BaXKHO OBICTPO U TOYHO
paccunuTath 00bEMBI 1 CTOUMOCTD YCIYT. ITO OJTHO U3
YCIIOBUH JJOCTHXKEHHSI KOHKYPEHTHOTO MPEeNMYIIecTBa
Ha prIHKe. Kak nmpaBuiio, 3TOT Mpo1ecc B MEAULIMHCKOM
OpTraHM3aliy SBJISETCS Haubosee ATUTENbHBIM U TPY-
JOEMKUM IO TIPUYMHE HATU9Us MEK(DYHKIMOHAIb-
HOTO B3aMMOJIEUCTBHUSA U CIIOHOIO MEXaHHM3Ma OIlpe-
JeneHust 00beMOB OKa3bIBACMBIX YCIYT.

[To oTHOLIEHHUIO K 3aTpaTaM Ha MEIUIIMHCKHUE 3a-
TpaThl MOKHO MPOBECTU AHAJIOTUIO U CYUTATh UX HOCH-
TESIMU T€ «IPOAYKTBD) OXpaHbl TPYJa, HAa MPOU3BOJI-
CTBO KOTOPBIX JaHHBIE 3aTpaThl HANPABJICHBI: 00yde-
HUE TIEpPCOHANA, TMPEIOCTABIEHUE KOMIICHCAIIHA,
obecnieuenne CU3 u T.4.

CymiecTByeT 2 BapHaHTa OpraHH3AIK MPOBEe-
HUS MEUIIMHCKUX OCMOTPOB OpTaHU3aIl1H:

1 sapuanm — Meouyunckue ocmompwsl npogo-
0sIMcst Ha 002080PHOIL OCHO8E C MEOUYUHCKOU OpP2aHU-
3ayuetl.

3aTpaThl Ha MPOBEIECHUE MEIUIIMHCKOIO OCMOTpa
MEIUIIMHCKOM OpraHu3alueidl pacCUMTBHIBAIOTCS IO
dopmye 2.

CMO = ?:1 Np X SMO (2)
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rae,

Cuo — 20008ble 3ampamul HA NPogedeHUue Medo-
CMOMPOB HA O02080PHOU OCHOBE C MEOUYUHCKOU Op2a-
Huzayuetl,

Ny- konuuecmeo pabomnuxos 6 i-oti npogheccuil,
KOmMOopbie nPoxXo0sim MeOUYUHCKULL OCMOMP;

Suo - cmoumocmso 1-20 medocmompa,

N - Koauvecmeo npodeccuu.

2 eapuanm. Pabomooamenv 015t npogedenust 06si-
3amenbHbIX MEOOCMOMPOE COMPYOHUKOB, 3AHAMbIX HA
8peOHbIX  pabomax, umeem MEOUYUHCKUL NYHKM
(30pasnynxm).

3arpaThl Ha OCHAIlEHHE MU CONEpXKaHWE Me]-
MyHKTA (3IpaBIyHKTa) BKIIOYAIOT B ceOs:

Cun = Ep + Wy + Ty + A+ E; 3)

Cyy — 3aTPaThl Ha OCHAIIEHHE U COIEPKAHUE MEI-
MYHKTA (3paBIyHKTa);

E, — mepBuuHBIE pacxos! (IpHOOpPETCHNE METH-
IIMHCKOTO 000pyJIOBaHMs, MeOelnu, WHBEHTaps, Me-
6emH, perucTpaMOHHBIC PACXOABI U T.JI.)

W, — 3apaboTHas TuiaTa MEIUIMHCKOTO Iepco-
Haa;

T,, — HAJIOTH ¥ OTYMCIICHUS C 3apadOTHON IIIATHI;

Ao — aMOpTH3aLIYS;

E. — Texkymmue pacxonpl (KOMMYyHaIbHBIE pac-
XO/Ibl, TEKYIIMH PEMOHT, MPUOOpETeHHEe MeINKaMEeH-
TOB ¥ NIEPEBI30YHBIX MATEPHAIIOB U T.].)

Ilpu I-om eapuanme pacuema MeOUYUHCKUE
0CMOMPYbL NPOBOOAMCS HA 002080PHOU OCHOBE C MeOU-

YuHCKoOU opeanuzayuell co cledyrowell nociedosa-
MeNbHOCMbIO:

1) Ompenenuth KOJMYECTBO COTPYTHUKOB, MOJI-
JIeKAIMX MEAOCMOTPaM, COTJIACHO NMPHIIOKEHHIO | K
npukazy MuHUCTpa 37paBooxpaHeHus PecryOnuku
Kasaxcran ot 15 okts0ps 2020 roma Ne KP JICM-
131/2020 r. ¢ yka3aHHEeM JOKHOCTH HJIH TPoQeccuu
pabOTHHKA 110 IITATHOMY paclUCaHHIO, yU4acTKH, Iexa,
BpeIHBIE PaOOTHI U BPEIHBIE MIPOM3BOJICTBCHHBIC (hak-
TOPBHI.

2) OmpenenuTs KaTerOpUH JOJDKHOCTEH, T KO-
TOPBIX OCMOTP HYXXHO IPOBOJUTE | pa3 B rox, aubo 1
pa3 B 2 roza.

3) Vkaszath fary mpuema Mo KaKIOMy HpHHS-
TOMY MEHee rojia Ha3ajl, COTPYAHUKY (MEIOCMOTp NpH
npueMe IpOoHAeH), WM JaTy MOCIeAHero ocMoTpa (1o
MIOCTOSTHHO paboTaroium) no0aBisieM K Hell 12 mecs-
LIeB UK 24 MecsIa, TaKUM 00pa3oM, MoJTydyaeM OpHUeH-
THUPOBOYHYIO JIaTy CIIEAYIONIEro IIAHOBOT'O OCMOTPA.

4) CormocTaBisieM IUIaHOBYIO IaTy OCMOTpa, C
MecCSIeM Ha KOTOPBI MBI MOXEM 3aKJIIOYHTh TOTOBOP
C Ha MEIWIHCKUH OCMOTp ¢ MEIMIIMHCKOH OpraHn3a-
nuen.

5) Takxe HEOOXOMMO U3 CIHCKA OTOOPATh TEX
HOBBIX Pa0OTHHKOB, IO KOTOPBIM Pa3HHUIA MEXIY Ja-
TOW MX IUIAHOBOT'O OCMOTpA U AAaTOH NEPHOIUYECKOTO
MEJIMIIMHCKOTO OCMOTpA MO JOTOBOPY COCTABJIACT Me-
Hee TMoJIyToJa.

6) B wurore monydaeM ILTaHOBYIO UYHCICHHOCTH
COTPYJHHUKOB Uil TIEPUOJMYECKOTO METUIUHCKOTO
0CMOTpa, yKa3aHHYIO B TabmwIe 2.

Tabmuma 2
CHHCOK COTPYIHUKOB, ITOUICKAIINX MEIOCMOTPY 38 MapT MecsIl
Ne ®HUO co- Meprommunocts HJara npu- | Jlata nociaen- | [lara miaHo-
JoKHOCTD eMa Ha pa- Hero Mejo- BOT'0 MeJ10-
n/n TPYAHMKA MeZ0cMOTpa %
ooty cMOTpa cMOTpa
AxwmetoB Ep-
1 Hap bymnaro- Macrep 1 pa3 Brox 01.08.2019 01.03.2021 01.03.2022
BHUY
Herpos Tena- Havansauk
2 muit - Ornero- otena 1 pa3 B 1Ba ro1a 01.02.2018 01.03.2021 01.03.2023
BHUY
* - JaTa INIAHOBOTO MEOCMOTpa OIpeeseTcs, 100aBiis B IEPHOANYHOCTh MerocMoTpa 12 win 24 Mecsma
COOTBETCTBEHHO.

Janee cormacHO JOroBopa ¢ MEAWIIMHCKON opra-
HU3aIMK 00 OKa3aHWW YCIyr 10 MEJUIHUHCKOMY
OCMOTPY CTOMMOCTb | MEIUIIMHCKOIO OCMOTpPAa Ha O]
HOro paboTHuka coctaBuger 14500 Tr. coorBer-
CTBEHHO PacXo/bl Ha MEIUIUHCKUNA OCMOTp MO AOro-
Bopy coctaBut 29000 Tr.

2-sapuanm. Pabomooamens 0ist npoeedenus 00si-
3amenbHbIX MeOOCMOMPO8 COMPYOHUKOS, 3AHAMbIX HA
8peOHbIX pabomax, umeen MeOUYUHCKULL YHK.

B Tabnmne 3 nmpuBeeHbI 3aTpaThl Ha COAEpIKaHUE
MEJIITYHKTA 32 OTYETHBII epHOJ, HA OCHOBE 3THX JIaH-
HBIX paccyMTaeM 3aTpaThl Ha COJEpXKaHHe MEIMIIMH-
CKOT'O IyHKTA!

Tabnuna 3
3aTpaTsl Ha COJepIKAaHUE MEIUITUHCKOTO MYHKTa

Ne Buasl 3aTpart Cymma, T
1 3apaboTHas TiaTa MeIpaboTHUKA 212 520
2 Hanoru ¢ onmatel Tpyna 24440
3 Pacxopl Ha KOMMYHAJIBHBIC YCIIYTH 9582
4 AMOPTH3AIMOHHBIC OTYHMCICHHUS 1670
6 Pacxopl Ha IPHOOPETCHHE METUKAMEHTOB, 000PYI0BaHUS M TI. 26850

HUTOI'O 275 062
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Takum oOpaszoM, 3arparbl paboTomarenss Ha CO-
JepKaHWe METUIIMHCKOTO ITyHKTa 3a OTYETHBIH IIe-
puon coctaBistoT 275062 Tr.

B cootBetctBUM ¢ 1.1 cTaThu 26 3akona Pecmy0-
mku Kazaxcran «O neHcnoHHOM obecrieueHuu B Pec-
nyonuke Kazaxcran» pa3mep NEHCHOHHBIX B3HOCOB
YTBEPKJEH Ha ypoBHE 5% OT €XeMecSYHOro J0Xoaa
pabotHuka. [Ipu mIaHUpOBaHWUM 3aTpPaT HA OCYIICCTB-
JIeHne 00M3aTENBHBIX MPO(PECCHOHANBHBIX TEHCHOH-
HBIX B3HOCOB IIPOM3BOAMTCS HCYHCICHHE C y4ETOM
YUCICHHOCTH CPETHETO pa3Mepa Joxoja pabOTHHKOB
3a MPEIBIOYIINA TOJ Ha OCHOBE YTBEPKIEHHOTO pa3-
Mmepa B3HOCOB (5%). HeoOxomumo Taxke ydHTBHIBATH
TUIAHUPYEMOE YMEHBIIICHHE WK YBEIUYEHUE IITAaTHON
YHCJICHHOCTH paObOTHUKOB. s pacuera 3aTpar 00s3a-
TENBHBIX MPO(PECCHOHANBHBIX MCHCUOHHBIX B3HOCOB
npuMeHsieTcst popmyna 4.

COl‘[l‘lB = 1];1:1 Wk X 5% x 12 (4)
rae,

Conns — 3ampamul nPpeOnpusmus Ha 8bINAAmMy 00s-
3amenbHbIX NPOPECCUOHATLHBIX NEHCUOHHBIX 83HOCO8;

Wy, — esrcemecsunvlii doxoo k-pabomnuxa, 3a uc-
KArOYeHuem evinaam, ykasawuvix 6 n.9 Ilpasun ocy-
wecmenenus 00A3amenbHblX NPOPeCCUOHATbHBIX NeH-
CUOHHbIX 83HOCO8

N — KOAUUeCME0 pabomMHUKO8, 3aKTIOUUSUUUX D0~
2080pa O NEHCUOHHOM obecneueHuu 3a cuem 003a-
MENbHBIX NRPOPECCUOHANLHBIX NEHCUOHHBIX B3HOCOS.

Ha npennpusitin padboTarot 21 4eaoBek, KOTOPBIX
5 paOOTHUKOB SIBIIIIOTCS (PU3HUCCKUMH JIHIIAMH, 3a-
KJIFOUMBIITHE JOTOBOP O MIEHCHOHHOM 00€CIeYeHHH 3a
cyeT 00s3aTeNbHbIX NPO(ECCHOHAIBHBIX ITEHCHOH-
HBIX B3HOCOB. Eskemecsunbiii nmoxox 1-ro paGoTHuka
coctrasui B 2021 roxy 300000 Tenre. Paccuuraem 3a-
TpaThl Ha MPEINPUATHIX HA BHIIIIATY 00S3aTEIBHBIX
po¢eCCHOHATBHBIX TICHCHOHHBIX B3HOCOB.

Conna = (300000 X 5) x 0,05 X 12 = 900000 Tenre

Takum oGpa3om, 3aTpaThl paboTOAaTENs] HA BbI-
IaTy 00s3aTeNbHBIX NMPO(MECCHOHATBHBIX TEHCHOH-
HBIX B3HOCOB cocTaBisaoT 900 000 Tenre.

3ampameul Ha obecneuenue cpedcmeamu UHOU-
6uOdyanvHol 3auiumsl. B COOTBETCTBUY C TIOAITYHKTOM
6) mynkra 2 crareu 181 TpynoBoro xoznekca Peciy©-
mkn Kaszaxcran ot 23 Hosi0ps 2015 roma Ne 414-V
3PK paboTHHK 00s13aH HEYKOCHUTEJIHLHO NTPUMEHSTH
UCIIOJIb30BaTh 110 HA3HAYEHWIO CPEJCTBA WHIUBHIY-
IBHOM M KOJUIEKTHBHOM 3aIlUTHI, NPEJOCTABIIEMbIE
paboTomaTeneM.

PaboTonarens mpu pacueTe noTpeOHOCTEH paboT-
HUKa onpeaeneHHon npodeccuun B CU3 momxeH yun-
ThIBaTb HOPMbI U CPOKH BbIJa4U, KOTOPBIC PETIIaMCH-
tupyrores Ilpukazom MuHHuCTpa 31paBOOXpAaHEHUS U
conuansHoro pa3sutus PK ot 8 nexabps 2015 roma Ne

943 «OO6 yTBepKIEHUM HOPM BBIAAYU CIEIUATLHOMN
OJECKBI U IPYTUX CPEACTB MHIUBHIYAIBHON 3aIUTHI
pabOTHHKaM OpraHu3aluil Pa3IMYHBIX BUIOB YKOHO-
MHUECKOI1 fesarensHocThy (nanee — HopMel Beigaun)

I[Tpu pacuere 3aTpar Ha obOecrieYeHUE CPEICTBAMHU
WHIUBHUYAIbHOH 3aIIUTHl HEOOXOIUMO ONPEEIIHUTh!

1. 3arpats! Ha npuobpetenue CU3;

2. 3arparsl Ha oOcmyxuBanune CU3 (crupka,
po¢HIakTHIecKas o0paboTKa U PEMOHT).

Ipu pacueme sampam na npuodopemenue CH3
HeobxX00UMO:

- OIpenenuTh MOTPEOHOCTh B TPHOOpPETCHUH
CU3 B paspe3e MODKHOCTEH, BUIOB SKOHOMHYECKOM
JeATEILHOCTH COTJIACHO YTBEPXKICHHBIX Hopm svloauu
creruanbHoi oaex bl u Apyrux CHU3, taxke B moTped-
HOCTh HEOOXOAMMO yuuThIBaTh octatku CHU3 Ha ckia-
J1ax;

- CHUCTEMaTU3MpOBaTh JaHHBIE TOTPEOHOCTH MO
Bugam CU3;

- KOPPEKTHPOBATh OOIIYI0 HOTPEOHOCTH ¢ yUe-
TOM pesepBa Ha ypoBHe 10%;

- ycraHoBUTH o0myto crommocts CU3 Ha oc-
HOBE PBIHOYHBIX LI€H NOCTABIINKOB;

- ONpenenuTh OOLIYI0 CyMMYy 3aTpaT Ha Mpuoo-
perenue CU3.

3atpaTel Ha mpuoOpereHne Cu3 TpUBENEHBI B
¢dbopmye 5:

Ccu3 = 7L"l=1(1Vp X Pcu3) X Rcu3 (5)
rae,

Coys — 3ampamsl Ha npuobpemenue CHU3;

N, — konuuecmeo pabomnuxos i-oti npoghpeccutl;

P, — yena CHU3 ons pabomnuxa i-oii npogpeccuu,

Rys — nompednocms ¢ CHU3 0ns i-ou npogeccuu,
KOMOPUblll ONpedensemcest UCX00s1 U3 HOPM 8blOAYU.

N — Konuuecmso npogeccuii Ha NPeonpuUsmuU;

3arpatel Ha obOcmyxkuBanue CU3 paccuuThiBa-
eTcs mo gopmyite (6):

Con =21y Ny X (g X P x ¢ + (Neys X Spen) (6)
rac,

Cyn- 3ampamel Ha obcayocusarnue CHU3;

Ny Koruuecmeo pabomuuxos i-oti npogpeccuut;

N,— HOpMA MOIOWUX U  Oe3UHQUKYUOHHDIX
cpeocme 011 yxooa 3a CHU3;

P,— yena morowux u desunguxyuonnvix cpeocms;

t — nepuoouunoms npogedenus npoguraxmuue-
cKoll 06pabomku

Nppe — xonuuecmeo CHU3, xomopwie noonescam
pemonmy;

Spew— cmoumoms yciye no pemonmy CH3.

Ha ocHOBe METOAMKHM NPOU3BE/IEM pacyeT 3aTpaT
Ha rpuodOpereHue u oocmyxusanue CU3. B Tabmune 4
TIPUBE/ICHBl pacXoabl Ha NpodUIAKTHYECKyI0 00pa-
60TKy



POLISH JOURNAL OF SCIENCE Ne 54, 2022

13

Tabmuma 4
Pacxonel Ha podmnakTHaeckyto oopadotky CU3
Kon- [Hopma BbImaum paboT- Iena Ilena Obmas
Ipodeccus umn  |BO pa-| HHUKaM MOOIIUX U Cymma, Cymma,| cymma
MOIOLIHXCS JIe3MH(PEKIIMOHHBIX
IMOJDKHOCTH pabOTHHKA| OOT-B, | AE3UHPHUIMPYIOMINX Tr Tr  |pacxooB,
CpeacTB CPEACTB, TT.
qeJ1. MaTepuaoB, KT r
JJIeKTpOMEXaHHK 10 0,5 215 2150 318 3180 5330
OnekrporazocBapmmk | 10 0,5 215 2150 318 3180 5330
Tokapb-¢pesepoBmuk| 10 0,5 215 2150 318 3180 5330
MexaHuK 2 0,5 215 430 318 636 1066
Crecapn 1 0,5 215 215 318 318 533
Hroro pacxonos| 17589

Ipo¢unaktudeckas odpaborka CU3 st Bbliie-
yKa3aHHOH Npodeccud MPOU3BOJHUTCS €KEHEAETBHO,
COOTBETCTBEHHO 3aTPaThl COCTABUIIN:

17589%52 nenenu = 914628 Tenre

B TedueHnH roa OTPEMOHTHPOBAHBI 3 KOMILICKTA
CH3 Ha cymmy 36950 Tenre.

Cy = 914628 + 36950 =951578 tenre B rox

Taxum 06pa3om, TO0BbIE 3aTPaThl PabOTOAATEIIS
Ha mpuoOpeTreHne u obciyxmuBanue CU3 cocraBmn
951578 tewnre.

3ampamol Ha 6vb10auy MOOKA UNU PAGHOUEH-
HbIX RUW{EEHIX NPOOYKMO8 U/UNU CREUUATUIUPOEAH-
HBIX NPOOYKMOG 0714 Ouemuueckozo (ne4edonozo u
npogpunakmuueckozo) numanua. B cooTBeTCTBUE C
TpynoBsiM kojekcoM PK B KOMIIETEHIIMH yIIOIHOMO-
YEHHOT'O TOCY/IapCTBEHHOTO OpraHa 1o TpyAy B 00ma-
CTH PETYJIMPOBAHMS TPYAOBBIX OTHOIICHUI HAXOIUTCS
YTBEpXK/ICHHE TIOPs/AKAa BBIAAYM PAOOTHUKAM MOJIOKA
WJIM PaBHOIICHHBIX MHUIIEBBIX MPOAYKTOB U (WIJIN) CIIe-
[IMaJIM3UPOBAHHBIX NPOIYKTOB IJIsl TUETHUECKOTO (J1e-
4eOHOTO M MPOQUIAKTHUECKOT0) IUTAHUS, CIICIHATb-
HOM OAEKIbl U APYTUX CPEACTB MHIUBUAYAIbHOMU 3a-
IIMTBI, a TaKKe YCTaHABIMBAETCS  HOPSIOK
o0ecreyeHns X CpeICTBAMU KOJUIEKTUBHON 3allUTEHI,
CaHUTapHO-OBITOBEIMM  ITOMEIICHUSIMH M YCTPOH-
CTBaMH 3a CUET CPEJICTB PabOTOAATEISL.

3arpaTbl, CBsI3aHHBIE C oOecreueHneM pabOoTHH-
KOB MOJIOKOM WJIHM PAaBHOLICHHBIMH IIHIIEBBIMH IIPO-
JQyKTaMu 1 (WJIH) CHeIUaTn3UPOBAaHHBIMU IIPOAYKTaMHU
JUTSL TUETHIECKOTO (JIe4eOHOTO U MPOPHIAKTHIECKOTO)
MUTaHKUS OTHOCAT 10 KBaJM(UIMPYIOIEMY NPHU3HAKY
pEriIaMeHTHPOBAHHOCTH 3aTpaT Ha OXpaHy Tpyda: K
MIPaBOMEPHBIM 3aTpaTaM, B TOM YHCIIE 00sS3aTeIHHBIM,
0] KOTOPBIMH TOHUMAIOTCS 3aTPAThl, PETJIaMEHTHPO-
BaHHble B TpynoBom Kozgekce u B Ipyrux MexyHa-
POJIHBIX CTaHAapTaX O€30MaCHOCTH 1 UMEIOITHe 00s13a-
TENBHBIA XapaKkTep NMPH IUTAHUPOBAHHH.

Pacder TomOBBIX 3aTpaT Ha BBIAYY MOJIOKA WM

PaBHOLICHHBIX MUIIEBBIX MPOIYKTOB MPOU3BOAUTCS IO
Jeucreyromum Hopmam, yreep:xaennsiM IIpukazom
MuHuCTpa 3ApaBOOXPAHEHUSI U COLHUAIBHOIO pa3BU-
T Pecybnuku Kazaxcran ot 28 nexadps 2015 rona
Nel1056, B cootBeTcTBHE C hopMyIIOi 7:

Cm = (Npaﬁ X Qpaﬁ + Nayn X Qayn) X VM X SM (7)

e,

Cy— 20008ble 3ampamvl HA 6blOAUY MONOKA UU
PABHOYEHHBIX NUWYEBLIX NPOOYKMOS, heH2e;

Ny~ uucnennocmo pabomuuxos cmemvi, Konmo-
PbIM HOJIOJNCEHA 8b10AYA MONIOKA, YeN08eK,

Qpas— Konuuecmeo pabouux cmem 6 200y Ha npeo-
npusmuyu 011 paboyux CneyudarbHOCmel, ¢ YYyemom
OMNYCKO8 cMeHd;

Noyn— uucnennocmo compyonuxos AVII 6 cueny,
KOMOPbIM NOJIONHCEHA 8b10a4A MOJIOKA, 4eN08eK;

Qayn— KOUMECME0 pabouux cMeH 6 200y HA npeo-
npusmuu oas AVIIL, ¢ yuemom omnycrkos, 8biXx0OHbIX U
npazoOHuuMbIX OHell, CMeHa

V,— 0bvem monoka unu pagHoyenHvlX NULYEBbIX
NPOOYKMOB HA 0OHO20 PAOOMHUKA, TUMP UTU SPAMM;

Sy— cmoumocms MOIOKA UNU PABHOYEHHBIX NULLe-
8bIX NPOOYKMOB, MeHze.

PaccmoTrpum npuMep rojoBoro pacuyera o0bema
MOJIOKA, Ha MPUMEPE OJTHOTO U3 LIEXOB IPEIIPHUSITHS C
BPEIHBIMH YCIOBUSMHU TPY/Ia.

B Tabnune 5 npeacraBnena nuaopmanms o J0MK-
HOCTSIX M KOJIMYECTBE PabOTHUKOB, KOTOPHIM MOJIC-
JKMT BblJ]aua MOJIOKA 32 BpeJHbIe YCIOBHs Tpyna. B co-
OTBETCTBHE C NaHHOHN Tabmuiei, B 2021 roay ObuIO
BCEr0 COTPYAHUKOB, MOJTyYAIOMIUX MOJIOKO, 15 germo-
BEK, pabOTaIONINX IO YETHIpeM MPO(EeccHsiM, U3 HHUX
TPH YEIIOBEKA, OTHOCATCS K YIPABICHUYCCKOMY TIEPCO-
HaIy.

Tabmuma 5
Wudopmanus o paboTHHKAX, KOTOPHIM BBIIAETCS MOJIOKO
Ne n/mm HaumenoBanne npodgeccuii paGoTHHKOB KoanugectBo, 4e.
1 HavanpHuk nexa 1
2 3aMecTuTEeNh HaYaIbHUKA IieXa 1
3 MexaHuK 11exa 1
4 DJIEKTPOMOHTED 0 PEMOHTY M OOCIIY)KMBAaHHUIO 3JEKTPOOOOpY10Ba- 12
HHS
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Pacuer rogoBBIX 3aTpar Ha BBIIAYy MOJIOKA MPO-
M3BOAMTCS MO JedcTByrommM Hopmam, yTBepxkiaeH-
HbIM [Iprkazom MuHHKCTpa 31paBOOXpaHEHUS M COLU-
anpHOro passurus Pecrmyonuku Kazaxcran ot 28 ne-
kabpst 2015 rona Ne1056, B cooTBeTCTBHE € POPMYIIOI
(8):

Hcxons u3 ycnosuii npumMepa:

Ny = 3 "en. (YIUTBIBAETCS CMEHHBIA PEXHM pa-
60T1bI 12/4 =3 yen.)

Noyn = 3 uen.

Qpc = 730 cM. B rogy — 60 cm. otmycka (30 mmeit)
=670 cm.

Qayn = 245 paboumx nned — 30 gHeH oTmycka =
215 cm.

V=05

Sy =280 Tr. 32 muTp MosoKa 3,2%.

Cy=(3 X670+ 3 x215) x 0,5 x280 = 1327,5x.
x 280 = 371 700 mence

TomoBBIe 3aTpaThl Ha BhIAa4y MOJIOKa IO pac-
cMaTpuBaeMoMy Iiexy coctaBmiu 371 700 tenre

3arpaThl Ha MPEAOCTABICHHE FAPaHTHN PAOOTHHU-
KaM, 3aHATBIM Ha TAXCIIbIX pa60Tax, BO BpPCIHBIX U
OIACHBIX YCIIOBHAX TPYAA SBISIOTCS OJHAM U3 OCHOB-
HBIX 3aTpaT Ha OXpaHy Tpyla Ha IpeanpusaTusx B Pec-
nyonuke Kasaxcras.

Takum 00pa3oM, BBILIE YKa3aHHAS METOJIMKA Pac-
YeTa 3aTpar Ha oOecriedeHne 0e30MacHOCTH U OXPaHbI
TpyJa CIEeHUaJbHOTO XapakTepa IaeT BO3MOXHOCTB
paboTOMATEII0 NP COCTABJICHUH TOJJOBOTO OrO/XKETa
3aTpar ONpeNeNUTh YACIbHBINA BEC 3aTPaT Ha OXPaHy

Tpyna B oOmieM o0beMe 3aTpar OOIEnpOnU3BOACTBEH-
HOTO M a[IMUHUCTPATHBHOTO HA3HAUCHHUSI.

Cnucok auTepaTypsl

1. Tpynosoii kogekc Pecnybnuku Kazaxcran (c
W3MEHEHHUSMHU M JIOTIOJHEHUSMH II0 COCTOSHUIO Ha
30.12.2021 r.);

2. OO0 yTBep)KICHUHM HOPM BbIJaul pabOTHHKaM
MOJIOKa WJIM PAaBHOLECHHBIX IHIIEBBIX IPOIYKTOB, U
(vm) cnennanTu3uPOBAaHHBIX MPOAYKTOB [UIS AUCTHIC-
CKOTO (JIeueOHOTO M MPOPHIAKTHIECKOTO) MUTAHUS.
IIpuka3 MuHucTpa 31paBOOXpaHEHUS] U COLUAIBHOTO
passutus PecniyOnmkn Kazaxcran ot 28 nexabps 2015
roga Ne 1056.

3. OO yTBepX/IeHHHU MEepevHs MPOU3BOACTB, pa-
60T, npodeccuii pabOTHUKOB, 3aHITHIX Ha padOTax C
BPEIHBIMHU YCIOBUSIMHU TPYIa, B [10Jb3Y KOTOPBIX arcH-
TaM{ IO ymuiate o0s3aTeNbHBIX NPO(EeCCHOHATBHBIX
MIEHCUOHHBIX B3HOCOB 3a CUET COOCTBEHHBIX CPEICTB
OCYIIECTBIISIIOTCSL 00s13aTeNbHbIe MpodeccHoHaNbHbIE
NeHCHOHHbIe B3HOCHI. [locTaHoBneHue [IpaBuTenscTBa
PecnyOmmmkn Kazaxcran ot 31 mexabps 2013 roma Ne
1562

4. 006 yrBepxxaernu IIpaBun o0s3aTeNnsHON TIe-
PHOANYECKON aTTECTAI[H MPOU3BOJCTBEHHBIX 00BEK-
TOB II0 yclnoBUsM Tpyaa. IIpuka3 Munuctpa 3apaso-
OXpaHEeHMA U colmalibHOrO pa3BuTHs Pecry6nuku Ka-
3axctaH oT 28 nekabps 2015 roma Ne 1057.

5. Abukenos II1.K., [lxxymarynosa H.I'., Ecrien-
oeroBa XK.X., A6apaxmanoa H.b., Ka3z6ekosa /I.b.
BromxeTnpoBanue 3aTpar Ha oxpaHy Tpyna. Teopwus.
Merononorusa. Ilpaktuka — Hyp-Cyartan: PI'TI nHa
[NXB «PHUMNOT MTC3H PK»,2021. -210 c.
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Abstract

The purpose of the work was to determine the amplitude-frequency and integral criteria for assessing the
condition of the skin microvasculature in patients with rosacea.

Materials and methods. The total of 57 patients with rosacea (39 women and 18 men) were under observa-
tion. Erythematous form of dermatosis was diagnosed in 22 patients, erythematous-papular — in 19 and papulo-
pustular — in 16 individuals. In all patients LDF-examination of lesions was performed. Amax, Fmax, M1, 6, CV in
the E, H, M ranges were determined. The control group included 15 healthy individuals.

Results and discussion. It was found that in patients with rosacea, there is a probable increase in Amax E and
Amax M, which was combined with the suppression of Amax H. Fmax E and Frnax M remained within the control
values, and Fmax H increased. This reflects the amplitude-frequency imbalance. The increase in MI and o indices
was combined with CV inhibition, which illustrates the presence of hyperemic type hemodynamics in patients
with rosacea and a decrease in the microvasculature efficiency. The data obtained testify to the development of
branched and multi-vector disorders of the skin microvasculature in the observed patients, covering several hemo-
dynamic components. This should be taken into account when choosing the means of therapeutic effect.

Conclusions. 1. Patients with rosacea should be prescribed LDF-examination of lesions to assess the condi-
tion of skin microvasculature. 2. LDF-parameters of the dermal blood circulation should be taken into account
when choosing the means of therapeutic correction as criteria for the the prescribed treatment efficacy in patients
with rosacea. 3. It is expedient to include vasoactive means with a wide range of action to comprehensive therapy

of patients with rosacea in order to improve the treatment results.
Keywords: LDF-study, rosacea, clinical forms, microvasculature, blood circulation.

Introduction. Rosacea belongs to the category of
common dermatoses, because its population frequency
reaches 1.5-10 %; and in the structure of dermatologi-
cal pathology — 2-8 % [1,5]. Rosacea is characterized
by unclear etiology, multifactorial pathogenesis, poly-
morphism of clinical manifestations, chronic recurrent
course, frequent resistance to traditional therapies. Fa-
vorite localization of the elements, rash on the face, also
leads to a significant negative impact on the quality of
life in patients [3, 4].

The priority factors inducing the development of
rosacea include: the presence of mites D. folliculorum,
pathological condition of the gastrointestinal tract, en-
docrine disorders, immunological imbalance [6, 8, 9].
However, a special place in the pathogenesis of rosacea
is given to the impairment of facial skin vasculariza-
tion. The redistribution of blood flow is slowed down
and the venous stasis is formed in the area of the facial
vein, which corresponds to the favorite location of the
lesions. This also explains frequent involvement of the
conjunctiva in the pathological process, which is also
located in the above area of vascularization. However,
at the same time, the secondary involvement of blood
and lymphatic skin vessels in the inflammatory phe-
nomena is assumed.

It is believed that the mechanisms of vascular dis-
orders in such patients, due to various factors, are vari-

able, but not sufficiently elucidated [2,7,10]. The avail-
able studies relate mainly to the study of the microcir-
culatory bed’s skin morphological state in rosacea. Its
functional capacities remain neglected. In addition, it is
very promising to assess the condition of the microcir-
culatory bed in skin using laser Doppler flowmetry
(LDF), which is a modern technology in the field of as-
sessing the circulatory system’s functionality, permit-
ting to control the features of vascularization in real
time. It is known to be based on the registration of the
amplitude-frequency characteristics of the laser beam
reflected from blood components, mainly erythrocytes,
which move in its direction. Due to the penetration of
the beam into the skin to a depth of 1.5 mm, information
is obtained about blood circulation in the superficial
microvessels. Tissue circulation with LDF is deter-
mined, as a rule, in the E, H and M ranges. Superslow
oscillations in the E range are due to the rhythmic ac-
tivity of the capillary endothelium. Waves in the H
range (actually vasomotor ones, are rhythmic changes
in the diameter of precapillary vessels) reflect active
contractions of the precapillary sphincters and are un-
der neurogenic influence. Fluctuations in the M range
are related to the functioning of the juxtacapillary
“shunt” circulation. Their source is the activity of
smooth muscle cells of the vascular wall and precapil-
lary sphincters. The above structural elements con-
stantly respond to changes in intravascular pressure,
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i.e., provide the implementation of the so-called myo-
genic reaction. One of the LDF signal parameters,
which integrally characterizes the movement of eryth-
rocytes in the probed volume of tissue, is the microcir-
culation index (MI). Since the LDF gram is recorded in
the monitoring mode, this index reflects the flow of he-
moelements for a unit of time through a unit of tissue
volume. However, it is quite difficult to unambiguously
interpret the M1 level. After all, on the one hand, the
higher is its value, the more intense is the tissue perfu-
sion. But, on the other hand, the increased MI can be
caused by the phenomena of blood stagnation in a ven-
ular link of microvasculature. Therefore, the free space
among the parameters characterizing the flow of eryth-
rocytes is occupied by the mean-square deviation of Ml
(o), i.e., statistically significant fluctuations in the
erythrocytes movement velocity. This index reflects the
temporary variability of microcirculation or variability
in the flow of hemoelements. The ratio between tissue
perfusion and the magnitude of its variability is identi-
fied as the variation coefficient of M1 (CV) [11-13].

The purpose of the work was to determine the
amplitude-frequency and integral criteria for assessing
the condition of the skin microvasculature in patients
with rosacea.

Therefore, LDF-study permits to comprehensively
assess the condition of the skin microvasculature in pa-
tients with rosacea.

Materials and methods. We observed 57 patients
with rosacea (39 women and 18 men) aged 18 to 45
years. The duration of the disease ranged from several
months to 16 years. Erythematous form of dermatosis
was diagnosed in 22 patients, erythematous-papular —
in 19 and papulo-pustular — in 16. The control group
included 15 healthy individuals, compared by gender
and age. Studies were performed on the lesions in the
cheek area with the “BLF 21” device for LDF (pro-
duced by “Transonic System Inc.”, USA). With the
help of a special fixing device that ensures the immo-
bility of the fiber light guide’s position (otherwise it is
possible to register a large number of artifacts), the sen-
sor was installed. Blood flow was recorded for 20-30
minutes. Analysis of LDF-grams was performed using
wavelet transform. Amax (maximum oscillation ampli-
tude), Fmax (maximum oscillation frequency), MI (mi-
crocirculation index), ¢ (mean-square deviation of MI)
and CV (coefficient of Ml variation) in the ranges E, H
and M were determined.

Results and discussion. It is established that in
patients with rosacea, regardless of the pathological
process’es clinical course, a probable increase in Amax
E is observed. In particular, in the erythematous form
of dermatosis, the values reached 0.582+0.019 perf. U
(perfusion units); in persons of the control group Amax
E=0.336+0.011 perf. U (p<0.05), with erythematous-
papular — Amax E=0.601+0.025 perf. U (p<0.05) and in
papulopustular form — Amax E=0.5714+0.007 perf. U
(p<0.05).

Amax H, in contrast, was inhibited and was, respec-
tively, 0.212+0.016 perf. U (in the control group Amax
H=0.313+0.010 perf. U; p<0.05), 0.203+0.018 perf. U
(p<0.05) and 0.195+0.023 perf. U (p<0.05). This indi-
cates an increase in the amplitude of oscillations in the

capillary endothelium, which is combined with the sup-
pression of neurogenic effects on the skin microvascu-
lature in the form of a decrease in the amplitude of pre-
capillary sphincters contractions.

Amax M probably increased, reaching
0.634+0.026 perf U in the erythematous form of der-
matosis (in the control group Amax M=0.420+0.017
perf. U; p<0.05), in erythematous-papular —
0.657+0.034 perf. U (p<0,05) and at papulopustular —
0.612+0.041 perf. U (p<0.05). These data illustrate the
increased activity of the juxtacapillary circulation.

Somewhat other processes were recorded in the
frequency spectrum of dermal blood circulation oscil-
lations. Thus, Fmax E remained within the control val-
ues, regardless of the pathological process’es clinical
course. With the erythematous form of dermatosis the
index made 0.010+0.003 Hz (in persons of the control
group Fmax E=0.014+0.004 Hz; p>0.05), in erythema-
tous-papular — 0.017+0.004 Hz (p>0.05) and in papulo-
pustular form — 0.015+0.003 Hz (p>0.05). This reflects
the amplitude-frequency imbalance of capillary endo-
thelial oscillations. Probable increase in Fmax H in the
erythematous form of rosacea to 0.046+0.003 Hz (in
the control group Fmax H=0.027+0.005 Hz; p<0.05), in
erythematous-papular — up to 0.051£0.005 Hz (p<0.05)
and in papulopustular form — up to 0.049+0.003 Hz
(p<0.05) reflects the modulating neurogenic effect on
vasomotions, because the decrease in the amplitude of
precapillary sphincters’ contractions is compensated by
an increase in their frequency. Thus, there is a redistri-
bution of the proportion of factors that form the active
mechanism of microcirculation. up to 0.051 £ 0.005 Hz
(p <0.05) and papulopustular - up to 0.049 + 0.003 Hz
(p <0.05) reflects the modulating neurogenic effect on
vasomotor, because the decrease in the amplitude of
contractions of the precapillary sphincters is compen-
sated by an increase in their frequency. Thus, there is a
redistribution of the specific weight in factors that form
the active mechanism of microcirculation.

Changes in Fmax M have not been reliably con-
firmed. The index values in the erythematous form of
dermatosis reached 0.126+0.012 Hz (in the control
group Fmax M=0.132+0.009 Hz; p>0.05), in erythema-
tous-papular — 0.138+0.007 Hz (p>0.05) and in pap-
ules-pustular form — 0.136+0.011 Hz (p>0.05). This
proves the uncoordinated nature of the increased jux-
tacapillary circulation activity, which is only due to an
increase in the amplitude of its oscillations.

Determination of integral indices permitted to
state the probability of MI growth, which reached
24.32+40.26 perf. U in the erythematous form of derma-
tosis (in the control group MI=6.13+0.17 perf. U;
p<0.05), in erythematous-papular — 25.08+0.31 perf. U
(p<0.05) and in papulopustular form —23.17+0.40 perf.
U (p<0.05). These data indicate an increase in the num-
ber of erythrocytes in the skin microvessels. The ¢ in-
dex probably increased, too, amounting in the erythem-
atous form of rosacea to 1.9140.07 perf. U (in the con-
trol group 0=0.42+0.05 perf. U; p<0.05), in
erythematous-papular — 1.954+0.08 perf. U (p<0.05) and
papulopustular form —2.03+0.09 perf. U (p<0.05). This
proves the stressful state of the regulation mechanisms
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of tissue blood circulation in the affected areas. In ad-
dition, the increase in both MI and o indicates the pres-
ence of hyperemic type of hemodynamics in such pa-
tients. CV in the observed patients, on the contrary, de-
creased, regardless of the pathological process’es
clinical course: in the erythematous form of dermatosis
—to 7.12+0.15 % (in the control group CV=9.14+0.21
%; p<0.05), with erythematous-papular — up to
6.95+0.27 % (p<0.05) and with papulopustular form —
up to 7.1840.23 % (p<0.05), reflecting a decrease in the
microcirculation efficiency.

Thus, disorders of the skin microvasculature in pa-
tients with rosacea are branched and multi-vector in na-
ture, covering several hemodynamic components. This
should be taken into account when choosing a means of
therapeutic effect.

Conclusions

1. Patients with rosacea should be prescribed LDF
examination of lesions to assess the condition of the
skin microvasculature.

2. LDF-parameters of the dermal blood circulation
should be taken into account when choosing the means
of therapeutic correction as criteria for the prescribed
treatment efficacy in patients with rosacea.

3. The comprehensive therapy of patients with
rosacea, is advisable to include vasoactive drugs with a
broad spectrum of action in order to improve treatment
outcomes.
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Abstract
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We report a case of secondary cardiomyopathy with pericardial effusion due to long-standing untreated hy-
pothyroidism with a successful resolution of clinical symptoms and improvement of echocardiographic parameters

in a relatively short period of time.

Keywords: Cardiomyopathy, myxedema, heart failure, pericardial effusion.

Introduction

Cardiomyopathy is the second leading cardiovas-
cular cause of death after coronary artery disease. De-
spite the major advances in defining the etiopathoge-
netic mechanisms of different types of cardiomyopa-
thies, and evolvement of medical treatment options,
prognosis of such patients remains poor. Hypothyroid-
ism-induced cardiomyopathy on the other hand is an
example where good results can be achieved. We pre-
sent a case of such example, with great improvement of
clinical and hemodynamic parameters in a patient with
secondary cardiomyopathy.

Case Report

A 50-year-old woman presented to our hospital
with progressive weakness and dyspnea rated as New
York Heart Association Functional Class Ill. She re-
ported at least 5-year history of general weakness, hair
loss, dry skin and cold intolerance. Several months ago
she had a pleural puncture due to bilateral pleural effu-
sion with no further work up.

On physical examination the patient was awake
and oriented, but strikingly apathetic with slow menta-
tion. Vital signs showed a temperature of 32.5°C, blood
pressure 119/90 mm Hg, heart rate 103 beats per mi-
nute, respiratory rate 18 breaths per minute and oxygen
saturation 93% on room air. She had cool, dry skin,
mild bilateral lower extremity non-pitting edema. The
thyroid was not palpable. Cardiovascular examination
showed distant heart sounds, no crackles were heard on
lung auscultation.

The cardiac silhouette was enlarged on CXR and
the lung fields were clear. ECG revealed a sinus rhythm
with non-specific repolarization changes (Figure 1).

Transthoracic  echocardiography  (Figure 2a,b,c)
showed a dilated left ventricle with a diastolic dimen-
sion of 58 mm and severely depressed systolic ejection
fraction (LVEF) of 15-20%, severe diffuse hypokine-
sis, a moderate degree of mitral regurgitation, mild-to-
moderate circumferential pericardial effusion with
signs of pre-tamponade physiology (right atrial col-
lapse and plethoric inferior vena cava, with no diastolic
RV collapse or exaggerated respiratory mitral and tri-
cuspid valve in-flow velocity changes).

Blood tests revealed normal platelets and white
blood cell count, low hemoglobin (116 g/l), normal
MCYV (81.4 fL), RBC (4.41X1076/uL), ferritin (84.61
ng/ml), glucose (4.73 mmol/l) and creatinine (72.1
pumol/l). The level of TSH was grossly elevated (>100
pIU/ml)

Given the fact that there were no clinical features
of cardiac tamponade and no risk factors suggesting is-
chemic etiology of heart failure, medical treatment con-
sisting of 50 mcg/day of Levothyroxine and starting
doses of Ramipril and Carvedilol was initiated and
gradually increased during close follow-up visits.

Three months after the initial presentation patient
had excellent clinical improvement with complete res-
olution of symptoms. On transthoracic echocardiog-
raphy (3a,b) there were no signs of pericardial effusion,
LVEF went up to 50%, with LVDD diameter of 48 mm.
TSH was normal (2.3 plU/ml). Medical treatment con-
tinued with Levothyroxine 75mcg/day, Carvedilol 6.25
mg BID, and Ramipril 2.5 mg BID. Further up-titration
of ACE inhibitors and p-blockers was difficult due to
persistent hypotension. The patient continued to be fol-
lowed-up and altogether showed a good outcome.
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Figure 1

Discussion

Cardiomyopathy is a myocardial disorder in which
the heart muscle is structurally and functionally abnor-
mal, in the absence of coronary artery disease, hyperten-
sion, valvular disease and congenital heart disease suffi-
cient to cause the observed myocardial abnormality. (1)

According to the latest classification proposed by
American Heart Association in 2006, the term primary
should be used to describe diseases in which the heart
is the sole or predominantly involved organ and sec-
ondary to describe diseases in which myocardial dys-
function is part of a systemic disorder. (2) Primary car-
diomyopathies are divided into genetic, mixed (genetic
and nongenetic), and acquired forms. Secondary cardi-
omyopathies, previously referred to as specific cardio-
myopathies, are diseases with myocardial involvement
as part of a large variety of multiorgan disorders. Hy-
pothyroidism-induced cardiomyopathy therefore is one
of the examples of secondary cardiomyopathy.

It is well known that thyroid hormone has a great ef-
fect on the heart and vascular system. (3) Minor alteration
of thyroid hormone can change vascular resistance, car-
diac contractility, blood pressure, and heart rhythm.

The concept that the heart could be affected in hy-
pothyroidism is at least a hundred years old. First time
the ‘myxedema heart’ term was proposed by Zondek in
1918, and the concept has ever since been investigated
by a vast number of clinical studies. (4), (5), (6)

The prognosis of primary, and especially genetic
cardiomyopathies is usually quite poor due to a pro-
gressive and irreversible myocardial dysfunction,
whereas hypothyroidism-induced cardiomyopathy car-
ries a better prognosis and can be reversed with hor-
mone supplementation. It is therefore recommended to
investigate an underlying hypothyroidism in all patients
newly presenting with Heart Failure (HF). (7)

In our patient, repletion of thyroid hormone defi-
ciency led to complete resolution of clinical signs and
symptoms of HF along with dramatic improvement of
echocardiographic parameters in quite a short period of
time despite the presumably long-standing hypothyroid
state and the use of suboptimal doses of HF medica-
tions. This case confirms previous reports of reversibil-
ity of heart failure after substitutive hormonal treat-
ment. (8), (9)

Figure 2

Written consent
Obtained from patient
Disclosures

Nil

References

1. Elliott P, Andersson B, Arbustini E, Bilinska Z,
Cecchi Z, Charron P, et al. Classification of the cardio-
myopathies: a position statement from the European so-
ciety of cardiology working group on myocardial and
pericardial diseases. European Heart Journal, VVolume
29, Issue 2, January 2008, Pages 270-276

2. Maron BJ, Thiene G, Towbin JA, Antzelevitch
C, Corrado D, Arnett D, et al. Contemporary Defini-
tions and Classification of the Cardiomyopathies. Cir-
culation. 2006; 113:1807-1816

3. Razvi S, Jabbar A, Pingitore A, Danzi S, Biondi B,
Klein I, et al. Thyroid Hormones and Cardiovascular Func-
tion and Diseases. Journal of the American College of Car-
diology, Volume 71, Issue 16, 2018, Pages 1781-1796

4. Zondek H. Das myxodemherz. Munchen Wo-
chenschr 1918; 65:1180-2.

5. Nouh MS, Famuyiwa OO, Sulimani RA,
AlNuaim A. The Spectrum of Echocardiographic
Abnormalities in Hypothyroidism and the Effect of
Hormonal Treatment. Annals of Saudi Medicine, Vol
11 No. 6; 1991

6. Klein I, Danzi S. Thyroid Disease and the Heart.
Circulation. 2007; 116:1725-1735

7. McDonagh TA, Metra M, Adamo M, Gardner
RS, Baumbach A, Bohm M, et al. ESC Scientific Doc-
ument Group, 2021 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure. Euro-
pean Heart Journal, VVolume 42, Issue 36, 21 September
2021, Pages 3599-3726.

8. Khochtali I, Hamza N, Harzallah O, Hamdi S,
Saad J, Golli M, et al. Reversible dilated cardiomyopa-
thy caused by hypothyroidism. Int Arch Med. 2011 Jun
21; 4:20.

9. Mushtaq Z, Mushtaq Z, Kanwal A, Fiazuddin F.
Hypothyroidism Induced Cardiomyopathy. J Am Coll
Cardiol. 2020 Mar, 75 (11_Supplement_1) 3103


https://www.ahajournals.org/doi/10.1161/circulationaha.106.174287
https://www.ahajournals.org/doi/10.1161/circulationaha.106.174287
https://www.ahajournals.org/doi/10.1161/circulationaha.106.174287
https://www.ahajournals.org/doi/10.1161/circulationaha.106.174287
https://www.ahajournals.org/doi/10.1161/circulationaha.106.174287
https://www.ahajournals.org/doi/10.1161/circulationaha.106.174287
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.106.678326
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.106.678326
https://www.jacc.org/doi/abs/10.1016/S0735-1097%2820%2933730-X

POLISH JOURNAL OF SCIENCE
Ne54 (2022)

ISSN 3353-2389

Polish journal of science:

¢ has been founded by a council of scientists, with the aim of helping the knowledge and scientific achieve-
ments to contribute to the world.

o articles published in the journal are placed additionally within the journal in international indexes and li-
braries.

o s a free access to the electronic archive of the journal, as well as to published articles.

o before publication, the articles pass through a rigorous selection and peer review, in order to preserve the
scientific foundation of information.

Editor in chief —J an Kaminski, Kozminski University
Secretary — Mateusz Kowalczyk

Agata Zurawska — University of Warsaw, Poland

Jakub Walisiewicz — University of Lodz, Poland

Paula Bronisz — University of Wroctaw, Poland

Barbara Lewczuk — Poznan University of Technology, Poland
Andrzej Janowiak — AGH University of Science and Technology, Poland
Frankie Imbriano — University of Milan, Italy

Taylor Jonson — Indiana University Bloomington, USA

Remi Tognetti — Ecole Normale Superieure de Cachan, France
Bjern Evertsen — Harstad University College, Norway
Nathalie Westerlund — Umea University, Sweden

Thea Huszti — Aalborg University, Denmark

Aubergine Cloez — Universite de Montpellier, France

Eva Maria Bates — University of Navarra, Spain

Enda Baciu — Vienna University of Technology, Austria

Also in the work of the editorial board are involved independent experts

1000 copies
POLISH JOURNAL OF SCIENCE
Wojciecha Gorskiego 9, Warszawa, Poland, 00-033
email: editor@poljs.com
site: http://www.poljs.com


mailto:editor@poljs.com
http://www.poljs.com/

