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Abstract

Introduction. A favorable professional environment is a key factor influencing advanced
practice nurses’ (APNs) efficiency, motivation, and job satisfaction. Working conditions also
affect their autonomy and willingness to report adverse events, which are essential for patient
safety.

Aim. To assess APNs’ attitudes toward their professional clinical environment and to
examine the association between working conditions and their readiness to report adverse
events.

Materials and Methods. A descriptive cross—sectional study was conducted among 77
APNs working in municipal polyclinics in Almaty. Data were collected using the Revised
Professional Practice Environment (RPPE) and Reporting of Clinical Adverse Events Scale
(RoCAES). Statistical analysis was performed using SPSS 29.0 with Chi—square (y¥*) and
Fisher’s exact tests at a significance level of p < 0.05.

Results. Overall, respondents evaluated their professional environment positively. The
highest scores were observed for Leadership and Professional Autonomy in Clinical Practice
(mean = 3.0) and Intrinsic Motivation (mean = 3.0). Lower scores were found for Teamwork
(mean = 2.5) and Conflict Management (mean = 2.7), indicating challenges in interprofessional
collaboration. Most nurses demonstrated a positive attitude toward adverse event reporting,
particularly regarding procedural clarity and managerial support (mean = 2.9). A statistically
significant association was identified between Clinical Communication with Patients and
adverse event reporting (p = 0.046), with lower communication scores associated with more
frequent reporting.

Conclusion. A supportive professional environment is associated with higher levels of
motivation, autonomy, and leadership among APNs. However, only limited associations were
found between environmental factors and reporting behavior. Key challenges include
weaknesses in teamwork, communication, and concerns about negative consequences of
reporting. Strengthening interprofessional collaboration and non—punitive reporting culture
may improve patient safety.

Key words: Advanced Practice Nursing, Professional Practice Environment, Adverse
Event Reporting, Patient Safety, motivation, teamwork.

Introduction. A well-structured professional environment plays a crucial role in
optimizing the efficiency and job satisfaction of Advanced Practice Nurses (APNs). The
effectiveness of APN practice is influenced by multiple organizational and interpersonal
factors, including relationships with physicians and administrators, institutional policies, and
the overall understanding of the APN role within healthcare delivery systems [1].


https://doi.org/10.53065/kaznmu.2026.76.1.001

BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

Administrative and managerial support has been identified as one of the strongest predictors of
job satisfaction and professional engagement among APNs [2].

Professional working conditions significantly influence nurses’ autonomy, motivation,
and ability to identify and prevent clinical errors, which are essential for improving patient
safety and healthcare quality [3]. Strengthening collaboration between nurses, physicians, and
administrators contributes to professional empowerment and enhances the effectiveness of
nursing practice [4,5]. Furthermore, the professional environment has been shown to indirectly
affect nurses’ work engagement through mediating factors such as self—efficacy and
achievement motivation [6].

Conversely, unfavorable working conditions can lead to medical errors, patient falls, or
healthcare—associated infections [7]. Empirical studies indicate that nurses often perceive their
work environment as suboptimal, which may reduce their willingness to report adverse events.
Nevertheless, supportive leadership, interprofessional collaboration, and transparent
communication have been associated with an increased frequency of adverse event reporting
and, consequently, with improved patient safety [8,9].

Study aimed to assess APNs’ attitudes toward their professional clinical environment and
to examine the association between working conditions and their readiness to report adverse
events.

Materials and Methods.

Ethical Issues

The study was approved by the Local Ethics Committee of S.D. Asfendiyarov Kazakh
National Medical University (Protocol No. 07-140524, dated May 14, 2024). Participation was
fully voluntary, and all data were collected and analyzed anonymously, ensuring confidentiality
and compliance with the ethical principles of the Declaration of Helsinki.

Study Design

The study was designed as an observational, descriptive, cross—sectional study.
It aimed to assess the attitudes of APNs toward their professional clinical environment and to
identify factors associated with their professional performance and willingness to report adverse
events.

The research was conducted in municipal public polyclinics providing primary healthcare
services in Almaty, Republic of Kazakhstan, between January and March 2025.
No experimental interventions were performed, and the study was purely analytical and
descriptive in nature.

Sampling and Participants

The study population consisted of APNs employed in primary healthcare organizations
(municipal public polyclinics) in Almaty, Republic of Kazakhstan. A total population sampling
approach was used, as the study aimed to include all APNs performing independent clinical
consultations within the framework of advanced nursing practice.

To ensure the representativeness and validity of the results, clear inclusion and exclusion
criteria were established.

Inclusion criteria:

— Official employment in municipal public polyclinics of Almaty providing primary
healthcare services;

— Holding the position of Advanced Practice Nurse and performing independent nursing
consultations;

—  Minimum of six months of continuous work experience in the current APN position;

— Voluntary participation and provision of written informed consent.

Exclusion criteria:

— Nurses not performing functions corresponding to advanced nursing practice;
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— Nurses on maternity leave, medical leave, or unpaid leave during the data collection
period;

— Refusal to participate or incomplete questionnaire submission;

— Administrative or managerial nurses not directly involved in patient care.

The study included APNs from 29 municipal public polyclinics across Almaty. In total,
80 APNs were registered in these healthcare facilities, of whom 77 nurses (96.3%) met the
inclusion criteria and completed the survey in full. Three nurses were excluded because they
did not meet the inclusion requirements.

Data collection was conducted personally by the interviewer, who visited each of the 29
participating polyclinics, provided detailed explanations about the study objectives and
procedures, distributed the questionnaires and informed consent forms, and guided participants
through the completion process. Upon completion, the interviewer personally collected the
completed questionnaires to ensure accuracy and completeness of responses.

Measurement Procedure

Two standardized and validated instruments were used to collect data and assess the
professional practice environment and nurses’ attitudes toward adverse event reporting.

Assessment of the professional environment. The Revised Professional Practice
Environment (RPPE) scale was used to evaluate perceptions of the professional clinical
environment. It was developed based on the Professional Practice Model designed at
Massachusetts General Hospital (Boston, USA) [10]. The RPPE contains 42 items grouped into
eight subscales reflecting key aspects of nursing practice: leadership, autonomy and control
over practice, patient communication, teamwork, conflict management, collegial relationships,
internal motivation, and cultural sensitivity. Each item was rated on a 4—point Likert scale (1 =
strongly disagree, 4 = strongly agree). In this study, the Cronbach’s alpha coefficient was 0.87,
indicating strong internal reliability.

Assessment of attitudes toward adverse event reporting. The Reporting of Clinical
Adverse Events Scale (RoCAES), originally developed in the United Kingdom by Wilson,
Bekker, and Fylan (2008) [11], was used to assess nurses’ perceptions of adverse events. The
instrument includes 25 items across five domains: perceived blame and reporting criteria,
colleagues’ expectations, perceived benefits of reporting, clarity of reporting procedures, and
managerial support. Responses were rated on a 4—point Likert scale (1 = strongly disagree, 4 =
strongly agree). The Cronbach’s alpha coefficient for the RoCAES in this study was 0.84,
confirming good internal consistency.

Translation and adaptation of instruments. With the permission of the original authors,
both questionnaires underwent linguistic and cultural adaptation. The process included forward
translation from English into Kazakh and Russian by professional translators, followed by an
independent back—translation into English. The original and back—translated versions were
compared to ensure conceptual and semantic equivalence. Content validity was assessed by an
expert panel consisting of nursing faculty members, who reviewed all items for clarity,
relevance, and cultural appropriateness. Minor wording adjustments were made based on their
feedback. A pilot test was conducted among five APNs who combined clinical and academic
roles to evaluate clarity, cultural suitability, and comprehension of the translated items. The
results confirmed that the wording was clear and culturally relevant.

Data collection procedure. Data were collected in 29 municipal public polyclinics across
Almaty. The interviewer personally visited each facility, explained the study objectives,
distributed consent forms and questionnaires, and collected the completed forms to ensure
completeness and accuracy.

Data Presentation and Statistical Analysis
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All statistical analyses were performed using IBM SPSS Statistics for Windows, Version
29.0. The normality of quantitative variables was assessed using the Shapiro—Wilk test and
visual inspection of histograms. All statistical tests were two—tailed, and exact p—values were
reported. Missing data, if present, were excluded listwise.

Data Description. Quantitative variables were presented as mean (M) and standard
deviation (SD) for normally distributed data. For non—normally distributed variables, the
median (Me) and minimum (Min) and maximum (Max) values were used. Qualitative
(categorical) variables were expressed as absolute frequencies (n) and relative frequencies (%).

Hypothesis Testing. Associations between categorical variables were examined using the
Chi—square (%) test. When the expected frequency in any cell was less than 5, Fisher’s exact
test was applied to ensure the accuracy of inference. The level of statistical significance was set
at p < 0.05. Differences were considered statistically significant when the p—value was below
this threshold.

Likert—Scale Data Processing. For the Likert-type scales, mean scores (M) were
computed for each subscale of the RPPE and RoCAES questionnaires. Based on these averages,
participants were divided into two categories:

— scores below 2.5 were interpreted as «negative» or «dissatisfied»;

- scores of 2.5 and above were classified as «positive» or «satisfied».

Instrument Reliability. Internal consistency was assessed using Cronbach’s alpha (a). In
the present study, Cronbach’s alpha coefficients were 0.84 for the ROCAES and 0.87 for the
RPPE, confirming the high internal reliability of the instruments.

Rationale for the Statistical Approach. Likert—scale responses were summarized using
mean scores, although the data were treated as ordinal for hypothesis testing. The use of the x?
test and Fisher’s exact test allowed for accurate evaluation of relationships between variables
without assuming normal distribution.

Results. Table 1 presents the characteristics of APNs. The age of the nurses who
participated in the study ranged from 18 to 59 years, with an average age of 35.45 (SD =11.05)
years, and their work experience ranged from 1 to over 20 years (including a =20 years
category), with a mean of 13.4 years (SD = 10.1) (Table 1).

Table 1. Demographic characteristics of the participants

Characteristics | N | Y%
Age
18-29 years 29 37.66
30-39 years 20 25.97
4049 years 18 23.38
50-59 years 10 12.99
Work experience
1-4 years 22 28.57
5-9 years 9 11.69
10-14 years 15 19.48
15-19 years 9 11.69
>20 years 22 28.57
Gender

Female 76 98.7
Male 1 1.3
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Nurses’ Attitude toward Clinical Work Environment

The analysis of nurses’ perceptions of their professional work environment demonstrated
generally positive evaluations across most domains. The highest mean score was observed for
«Leadership and Professional Autonomy in Clinical Practice» (mean = 3.02), indicating a
strong perception of managerial support and clinical independence. Within this domain, the
most highly rated items were «In my department, nurses have control over their activities»
(mean = 3.27) and «Leadership supports nursing practice» (mean = 3.10).

The second-highest rated domain was «Intrinsic Motivation» (mean = 2.96), reflecting a
high level of professional engagement and job satisfaction among respondents. The item «I feel
great satisfaction when I do my job well» received the highest score within this domain (mean
=3.23). Other positively evaluated aspects included opportunities for professional development
(mean = 3.12), the motivating nature of work (mean = 3.03), and the perception of enhanced
professional growth (mean = 3.00).

Overall, among the six assessed subscales, the highest ratings were consistently observed
in leadership/autonomy and intrinsic motivation, both approaching a mean value of 3.0. In
contrast, comparatively lower scores were identified for Control over Clinical Practice (mean
= 2.8), Clinical Communication with Patients (mean = 2.8), Conflict Management (mean = 2.7),
and particularly Teamwork (mean = 2.5), suggesting potential challenges in interprofessional
collaboration and organizational processes (Table 2).

Table 2. Nurses’ attitudes toward the professional practice environment domains
(Answers >2.5), N =77

Subscale and Items Mean SD Median | Min— Positive
Max Answers
N (%) *
Leadership and Professional | 3.02 0.51 3.0 1.8-4 64 (83.1)
Autonomy in Clinical Practice
Leadership supports nursing. 3.10 0.77 3.0 14 68 (88.3)
In my department, nurses control | 3.27 0.50 3.0 24 75 (97.4)
their activities.
I can independently make | 2.89 0.77 3.0 14 54 (70.1)

important decisions related to
patient care.

The head nurse of my department | 3.06 0.75 3.0 14 66 (85.7)
is a good manager and leader.
My head nurse supports nurses in | 2.77 0.84 3.0 14 53 (68.8)

making decisions, even when
there are conflicts with doctors.
Control over Clinical Practice 2.82 0.58 2.8 1.24 55 (71.4)
The work of nurses is well | 2.81 0.83 3.0 14 52 (67.5)
organized in the department,
which allows more time to be
spent with the patient.

I have enough time and| 2.69 0.86 3.0 1-4 45 (58.4)
opportunity to discuss patient
care with other nurses.
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My department has enough | 2.94 0.80 3.0 14 58 (75.3)
nurses to ensure quality patient
care.
We have enough staff members | 2.86 0.77 3.0 14 56 (72.7)
to get the work done in the
department.
There is an opportunity to work | 2.82 0.77 3.0 14 56 (72.7)

in a highly specialized patient
care department.

Clinical Communication with | 2.83 0.55 2.67 1.33-4 54 (70.1)
Patients

Information about the patient’s | 2.94 0.76 3.0 14 61(79.2)
condition is always available
when I need it.

I quickly receive information | 3.06 0.61 3.0 24 65 (84.4)
about changes in my patient’s

condition.

Information about patient care is | 2.49 0.82 3.0 14 42 (54.5)
transmitted immediately.

Teamwork 2.54 0.60 2.33 1-4 38 (494)
Staff in my department do not | 2.40 0.83 2.0 14 36 (46.8)

receive sufficient cooperation
from other departments when
needed.

I think that the staff in another | 2.38 0.84 2.0 14 33 (42.9)
department has a bad opinion
about my department.

Inadequate working relationships | 2.83 0.71 3.0 14 56 (72.7)
with other hospital staff limit
work  efficiency in  my

department.

Conflict Management 2.70 0.46 2.83 1.33-4 58 (75.3)
Staff in my department avoid | 2.62 0.76 3.0 14 51 (66.2)
conflict.

In my department, the attitudes of | 2.78 0.66 3.0 14 54 (70.1)

all staff are well considered to
find the best solution to the
problem.

Everyone in my department | 2.79 0.65 3.0 14 54 (70.1)
works hard to find the best
possible solution to the problem.

In my department, all staff| 2.62 0.71 3.0 14 46 (59.7)
withdraw from the conflict and
resolve it until everyone is
satisfied with the decision.

Every member of staff in my | 2.87 0.68 3.0 14 58 (75.3)
department contributes to
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conflict resolution with their
experience and knowledge.

The staff participating in the | 2.53 0.66 3.0 14 40 (52.0)
conflict resolved the dispute by

consensus.

Intrinsic Motivation 2.96 0.43 3.0 1.86—4 68 (88.3)
My opinion of myself is better | 2.81 0.69 3.0 14 54 (70.1)

when [ work in
my department.

I feel bad when I realize that I do | 2.66 0.68 3.0 14 48 (62.3)
a task worse than I should.

I feel great satisfaction when I do | 3.23 0.67 3.0 14 73 (94.8)
my job well.

I work in a demanding job that | 3.03 0.58 3.0 2-4 65 (84.4)
motivates me to work as best as |

can.

Working in my department gives | 3.12 0.69 3.0 14 69 (89.6)
me the opportunity to gain new

knowledge and skills.

I am motivated to work well | 2.84 0.73 3.0 14 54 (70.1)

because I am empowered by my
work environment.

Working in this environment | 3.00 0.76 3.0 14 61(79.2)
increases my  sense  of

professional growth.
* Positive answers: for subscales—average value of all items >2.5; for separate items—sum of «agree» and
«strongly agree» cases.

Within the Teamwork domain, the least favorable evaluations were related to
interdepartmental relationships. In particular, respondents reported insufficient cooperation
from other departments (mean = 2.40) and perceived negative attitudes toward their department
from other staff (mean = 2.38). These findings suggest the presence of organizational and
communication barriers that may limit effective collaboration.

Similarly, relatively low scores were identified in the Clinical Communication with
Patients subscale (mean = 2.83). The lowest-rated item in this domain was «Information about
patient care is transmitted immediately» (mean = 2.49), indicating possible delays in
information exchange and gaps in communication processes.

In the Conflict Management domain, although the overall score was moderate (mean =
2.70), certain aspects revealed limitations in effective conflict resolution. The lowest—rated item
was «The staff participating in the conflict resolved the dispute by consensus» (mean = 2.53),
suggesting that collaborative decision—-making during conflicts may not be consistently
achieved.

Overall, these findings indicate that while leadership and intrinsic motivation are strong
aspects of the professional environment, teamwork, communication, and conflict management
remain key areas requiring improvement.

Nurses’ Attitude toward Adverse Events

The findings indicate that nurses generally hold a positive perception of organizational
aspects related to adverse event reporting. The highest scores were observed for Reporting
Procedures (mean = 2.88) and Supportive Reporting Culture (mean = 2.79), suggesting that
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formal structures and institutional support for reporting are relatively well established. In
particular, respondents reported the presence of clear guidelines specifying which adverse
events should be reported (mean = 3.00) and noted that encouragement from senior staff
facilitates reporting practices (mean = 2.87).

At the same time, more moderate evaluations were observed for Reporting Practices
(mean = 2.54) and Perceived Consequences (mean = 2.55). Within these domains, several
responses indicate uncertainty regarding professional responsibility and concerns about
potential negative outcomes of reporting. For example, relatively high agreement was noted for
statements such as «It is not my responsibility to report colleagues involved in an adverse
event» (mean = 2.65) and «The careers of staff who report adverse events suffer» (mean =
2.64), reflecting the presence of perceived risks associated with reporting.

The lowest scores were identified in the Barriers to Reporting Adverse Events domain
(mean = 2.27), highlighting significant obstacles to effective reporting. Respondents indicated
that they may feel restricted in reporting adverse events (mean = 2.23) and expressed the belief
that such events are sometimes unavoidable and therefore not worth reporting (mean = 2.18).
Additionally, the perception that colleagues are not sufficiently concerned about adverse events
(mean = 2.39) further reflects gaps in safety culture.

Overall, the results suggest that while structural and organizational components of
adverse event reporting systems are relatively strong, behavioral and cultural barriers—
particularly related to perceived consequences, professional responsibility, and attitudes toward
reporting—remain important challenges (Table 3).

Table 3. Nurses’ attitudes toward adverse events

Subscale and Items Mean SD Median Min— Positive

Max Answers

N (%)*

Barriers to Reporting 2.27 0.59 2.0 14 24 (31.2)
Adverse Events

I am not allowed to report 2.23 0.74 2.0 14 24 (31.2)

adverse events.
Adverse events cannot be 2.18 0.70 2.0 14 21 (27.3)

avoided; therefore, there is no
reason to report them.

Colleagues are not worried 2.39 0.71 2.0 14 32 (41.6)
when adverse events occur.

Reporting Practices 2.54 0.56 24 1.24 38 (494)
It is not my responsibility to 2.65 0.76 3.0 14 45 (58.4)

report colleagues who are
involved in an adverse event.
If those around you learn from 2.62 0.73 3.0 14 47 (61.0)
adverse events, there is no need
to report them.

There is no need to report 2.35 0.77 2.0 14 27 (35.1)
minor adverse events.

Only rare adverse events should | 2.48 0.79 2.0 14 35(45.5)
be reported.
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Only adverse events from 2.58 0.75 2.0 14 37 (48.1)
which lessons can be learned
should be reported.
Perceived Consequences 2.55 0.50 2.4 1.4-4 35 (45.5)
Reporting adverse events 2.56 0.70 2.0 14 38 (49.4)
allows others to verify me.
The careers of staff who report 2.64 0.79 3.0 14 46 (59.74)
adverse events suffer.
Adverse event reports cause a 2.43 0.64 2.0 14 29 (37.7)
lot of trouble for me.
Adverse event reporting lets 2.7 0.71 3.0 1-4 45 (58.4)
everyone know [ made
a mistake.
Adverse event reports encourage | 2.41 0.86 2.0 14 33 (42.9)
colleagues to gossip about my
mistakes.
Supportive Reporting Culture | 2.79 0.52 3.0 1.54 67 (87.0)
I receive encouragement from 2.87 0.66 3.0 14 57 (74.0)

experienced colleagues to
report adverse events.
The hospital’s adverse event 2.71 0.65 3.0 14 49 (63.6)
monitoring unit would
encourage staff to report errors.
Reporting Procedures 2.88 0.55 3.0 24 64 (83.1)
The hospital where I work has 2.75 0.65 3.0 14 51(66.2)
clear procedures for how to
report adverse events.

The hospital where I work has 3.0 0.67 3.0 24 60 (77.9)
clear procedures for what
adverse events should be

reported.
* Positive answers: for subscales—average value of all items >2.5; for separate items—sum of «agree» and
«strongly agree» cases.

Relationship between Clinical Environment and Adverse Events Reporting

During the analysis of associations, a statistically significant association was identified in
one domain. Specifically, in the «Clinical Communication with Patients» subscale, the
responses from nurses were statistically significant (p = 0.046). Other factors in the clinical
environment did not show a significant association with the decision to report or not report
adverse events
(Table 4).

Table 4. Relationship between domains of clinical practice environment and nurses
reporting adverse events

RPPE Subscale Reported an Didn’t Report v2, p—Value
Adverse Event an Adverse
N (%) Event
N (%)
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Leadership and >2.5 24 (31.2) 40 (51.9) 1.68, p=0.195

Professional Autonomy | <2.5 8(10.4) 5(6.5)

in Clinical Practice

Control over Clinical >2.5 25 (32.5) 30 (39.0) 0.71, p=0.400

Practice <2.5 7 (9.0) 15 (19.5)

Clinical >2.5 18 (23.4) 36 (46.8) 3.97,p=0.046

Communication with <2.5 14 (18.2) 9(11.6)

Patients

Teamwork >2.5 18 (23.4) 20 (26.0) 0.62,p=0.43
<2.5 14 (18.2) 25 (32.4)

Conflict Management >2.5 22 (28.6) 36 (46.8) 0.74,p=0.39
<2.5 10 (13.0) 9(11.6)

Intrinsic Motivation >2.5 28 (36.4) 40 (51.9) p=0.562
<5 4 (5.2) 5(6.5) (Fisher’s exact

test)

* Statistically significant difference comparing «Didn’t report an adverse event» group with «Reported an adverse

event» group.

When assessing the relationship between nurses' work environment and their intention to
report adverse events in the future, no significant relationships were found across all groups.
However, the proportion of APNs unwilling to report adverse events in the future exceeded that
of those willing to report. This finding may indicate hesitancy or uncertainty in reporting
behavior rather than a higher sense of responsibility (Table 5).

Table 5. Relationship between domains of the clinical practice environment and nurses
who will report adverse events in the future

RPPE Subscale Will Report Will Not Report %2, p—Value
Adverse Adverse Events
Events in the in the Future
Future N (%)
N (%)
Leadership and >2.5 25 (32.5) 39 (50.6) 0.03, p=0.869
Professional Autonomy | <2.5 6 (7.8) 7 (9.1)
in Clinical Practice
Control over Clinical >2.5 21 (27.3) 34 (44.2) 0.11,p=0.741
Practice <2.5 10 (13.0) 12 (15.6)
Clinical Communication | >2.5 19 (24.7) 35 (45.5) 1.29,p=10.255
with Patients <2.5 12 (15.6) 11 (14.3)
Teamwork >2.5 18 (23.4) 20 (26.0) 1.05,p=0.306
<2.5 13 (16.9) 26 (33.7)
Conflict Management >2.5 24 (31.2) 34 (44.2) 0.01,p=0.936
<2.5 7(9.1) 12 (15.6)
Intrinsic Motivation >2.5 29 (37.7) 39 (50.6) p = 0.3 (Fisher’s
<2.5 2 (2.6) 7(9.1) exact test)

According to the analysis (Table 5), no statistically significant associations were found
between the subscale scores and the intention to report adverse events (p > 0.05 for all domains).
However, no consistent pattern of association with reporting behavior was observed among
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nurses with higher scores in Workplace Intrinsic Motivation and Leadership and Professional
Autonomy in Clinical Practice compared to those with lower scores.

Discussion. The findings of this study demonstrate that advanced practice nurses (APNs)
generally perceive their professional clinical environment positively, particularly in relation to
leadership and professional autonomy. High scores in this domain likely reflect the expanded
scope of APN practice, including independent clinical decision—making and increased
responsibility for patient care. These results are consistent with previous studies highlighting
the critical role of autonomy and leadership in enhancing professional engagement and job
satisfaction among nurses [12].

Intrinsic motivation was also highly rated, indicating that APNs experience a strong sense
of professional fulfillment and ongoing development within their work environment. This
supports existing evidence identifying intrinsic motivation as an important determinant of
performance, retention, and quality of care [13].

In contrast, lower scores observed in teamwork and conflict management suggest
persistent challenges in interprofessional collaboration. These findings are consistent with prior
research demonstrating that relational and organizational aspects of the work environment are
often evaluated less favorably than leadership—related factors [14—17]. Such limitations may
negatively affect coordination of care and overall system efficiency.

Although the majority of respondents reported adequate staffing levels, several indicators
point to perceived workload pressures and time constraints. This suggests that challenges may
be related not only to staffing numbers but also to workflow organization and task distribution
within clinical settings [18].

Communication processes also emerged as a relevant area of concern. Delays in
information exchange, potentially associated with limited access to certain components of
electronic medical records, may hinder timely clinical decision—making and continuity of care.

A statistically significant association was identified between clinical communication and
adverse event reporting. Interestingly, nurses with lower communication scores reported
adverse events more frequently. This finding may indicate that reporting is more likely to occur
in response to system weaknesses or breakdowns in communication, rather than as part of a
consistently embedded safety—oriented practice.

At the organizational level, APNs positively evaluated reporting procedures and
managerial support, emphasizing the importance of clear guidelines and encouragement from
leadership. These findings are consistent with previous studies demonstrating that supportive
and non—punitive environments facilitate reporting behavior [19].

However, important barriers to reporting remain. Concerns related to blame, reputational
risks, and interpersonal tensions were frequently reported. In addition, some respondents
perceived adverse event reporting as outside their professional responsibilities, suggesting gaps
in role clarity and training [20, 21].

A particularly important finding is that despite the availability of formal reporting
systems, a considerable proportion of APNs remain reluctant to report adverse events. The
discrepancy between past reporting experience and future reporting intentions indicates the
presence of underlying psychological and organizational barriers that are not fully addressed
by existing systems.

Overall, the results suggest that while structural elements of reporting systems are
relatively well established, behavioral and organizational factors continue to play a decisive
role in shaping reporting practices. Addressing these factors requires not only formal policies
but also targeted interventions aimed at improving communication, strengthening
interprofessional collaboration, and fostering a culture of trust and psychological safety.

Study limitations
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One of the main limitations of this study is its limited external validity. The sample
included only APNs working in public polyclinics in Almaty; APNs from private organizations,
hospitals, and other regions of Kazakhstan were not included. Therefore, the findings cannot be
fully generalized to the national healthcare system.

The cross—sectional design does not allow for causal inferences, and the results reflect
associations only. Self-reported data may be influenced by subjectivity and social desirability,
while the use of Likert scales limits the depth of assessment.

Voluntary participation may introduce selection bias, and the findings primarily represent
the experience of APNs in primary care. Organizational characteristics of Almaty polyclinics
may also differ from those in other regions, further limiting generalizability.

Conslusion. The findings of this study suggest that the relationship between the clinical
environment and adverse event reporting among APNs is multifactorial and context—dependent,
shaped by the interaction of structural conditions and socio—cultural dynamics within healthcare
organizations. Only limited associations were identified between specific domains of the
professional environment and reporting behavior.

APNSs reported high levels of internal motivation, autonomy, and leadership, reflecting a
generally favorable perception of their professional environment. At the same time,
comparatively lower scores in teamwork and conflict management, along with reported delays
in information exchange, indicate areas requiring organizational improvement.

Although most respondents perceived staffing levels as adequate, some findings suggest
the presence of workload— and time—related constraints, pointing to potential inefficiencies in
work organization rather than a direct shortage of personnel.

Despite the presence of formal reporting procedures and perceived managerial support, a
substantial proportion of nurses appeared hesitant to report adverse events, and many also
expressed limited willingness to report such events in the future. Reported barriers included
fear of negative consequences, uncertainty regarding responsibilities, and insufficient
engagement in reporting culture.

Importantly, the observed association between communication and reporting behavior
was inconsistent in direction and should be interpreted with caution. This finding suggests that
reporting practices may be influenced by contextual and organizational factors rather than
reflecting a stable pattern.

Overall, the results highlight the need to strengthen non—punitive reporting environments,
improve interprofessional communication and teamwork, and enhance clarity of professional
roles. Further research, including multi—center and longitudinal studies, is required to better
understand the determinants of reporting behavior and to support the development of effective

patient safety.
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Makcartbl. KeHelTinren Toxipudeneri MmeiiprepiaepiiH KociOn KIMHUKAIBIK OpTachlHA
KaTBICTHI KO3KapacTapblH Oaranay jkoHe eHOCK JKaFaaiIapbl MEH JKaFbIMCHI3 OKUFaIap Typaibl
xabapuiay nallbIHIBIFbI apachIHAFbl OalIaHBICTHI 3EPTTEY.

Marepunangap MeH agicrep. AnMarbl KalachblHbIH KaJaJIbIK €MXaHaJapbIlHAA *KYMBIC
ICTEUTIH 77 KEHEUTINITeH TOKIpUOEeTi Meiprep apachliHaa CUIaTTaMaNIbIK KOJIJICHEH 3epTTey
xyprizingi. Jepekrep Revised Professional Practice Environment (RPPE) xone Reporting of
Clinical Adverse Events (RoOCAES) mikananapbl apKbUTbl )KUHAIIE. CTaTUCTUKAIBIK Tajlay
SPSS 29.0 GarmapnamacbiHna y* xoHe DuiiepaiH A7 KPUTEPHHIH KOJNAAHY apKbLIbI
JKYPri3inai, MaHbI3IBUTBIK eHreil p < 0,05.

Hoatu:kesep. PecionieHTTEp 03/1EpiHiH KOCIOM OPTACHIH KAIIBI AFaHa OH Oaraaibl.
En xorapsl oprama kepceTkimtep « KIMHUKATBIK TOXIPpUOeaer! KOmOaCIbUIBIK KOHE KOCI0N
nepoectik» (3,0) xone «lmki mMotuBamms» (3,0) mkamamapbl OOWBIHINA AHBIKTAIBI, OYII
MeHiprepiepaid >KOFaphl JEHreheri KociOM >KayamKepIIuIriT MEH >XYMBICKA TapThUIYbIH
kepcereni. TemeHipek kepcetkimTep «KomaHmambIK xKYMBIC» (2,5) xoHe «KaKThIFbICTApIbI
Oackapy» (2,7) mkanamapbiHAa OaWKaiabl, Oy OpTYpJli MamMaHIap apachIHIarbl e3apa
OpPEKETTEeCTIKTE KUBIHBIKTAPIbIH Oap eKeHIH KopceTe .

Meiiiprepaepaid 6acbiM 0eJ1iri )KarbIMChI3 OKHFajiap Typaibl XabapiayFa OH Ke3Kapac
Ounmipai, ocipece pociMAEpAiH aWKBIHABIFBI MEH OacKapylIbUIBIK KOJIJayFa KaThICTHI
(oprama MaH1 = 2,9). «HaykacTapMeH KIMHHKAIBIK KOMMYHUKALIHSDY KOCAIKBI IIKAJIAaChl MEH
JKAFBIMCBI3 OKHFajapJbel xabapiay apachblHIa CTATUCTHKAIBIK TYPFBIIAH MOHAI OalaHbIC
anbIKTanasl (p = 0,046), Oys1 peTTe KOMMYHUKAIUS JIEHT€il TOMEH MeHiprepsep >KaFbIMChI3
OKHFaJap TypaJbl Xui xabapiaraH.

KopobiThinabl. Konnaymisl kociOu opta MeHiprepiaepaiH yokaIeMeciMeH, JepOecTiriveH
KOHE KOIIOACHIbUIBIK KACUETTEPIHIH )KOFaphl JeHreiliMeH OaimanbIcThl. AJaiia Kocion opTta
dakTopiapbl MEH JKarbIMChI3 OKHMFajap/bl xabapiiay apacbiHAaFbl OailjlaHbICTap IIEKTEYJ
Oonpim  TaObuianpl. Herisri  KUBIHABIKTap KOMAHJANBIK JKYMBICTBIH  QJICI3ZITIMEH,
KOMMYHUKAITUSIIBIK ~ YACPICTEPAIH  OKCTKUTIKCI3AITIMEH KoHe XabapiaylblH  BIKTHMAJ
JKAFBIMCBI3 caJIapiiapbiHa KATHICTHI AJIaHJAYITBIIBIKIICH OaliTaHbICTHI.

Tyitinai ce3mep: KEHEHTIITeH MeHiprepik Toxipude, KociOu opTa, )KaFbIMCHI3 OKUFaJIap
TypaJisl xabapiay, HayKac Kayinci3ziri, yaxaeme, KOMaHJalIbIK KYMBIC.

KIMHHUYECKAS CPEJA U ITPAKTUKA COOBIIEHUSA
O HEBJIAT'OITPUATHBIX COBBITUAX MEJUIIUHCKUX CECTEP
PACIHIMPEHHOM ITPAKTUKH

K.A. YI)KAHOBA, I'.E. AUMBETOBA, JI.H. MAXAHBETKVYJIOBA,
A.Ill. AUMAXAHOBA , )KM. MYXAME/JIKEPUM

Kazaxckuit HarimoHansHbIH MeauunHCKUi yHuBepceuteT umenu C. /1. AcpenauspoBa, Anmarsl,
Kazaxcran

AHHOTALUA

BBenenue. brnaronpustHas npodeccruoHanbHas cpelia sIBISETCS KIIYEBbIM (GaKTOPOM,
BIUSIONMM Ha 3()(PEKTUBHOCTh, MOTHBAIIMIO M YJOBJICTBOPEHHOCTh TPYJIOM MEIUIIUMHCKHX
CEeCTep paCUIMPEHHOM MPaKTUKU. Y CIIOBUS TPYAa TAKXKE BIUSIOT HA aBTOHOMHUIO U TOTOBHOCTh
co00MIaTh 0 HEOIArOMPHUATHBIX COOBITHUSAX, YTO UMEET BAXKHOE 3HAUCHHUE IS 0OCCIICUCHHS
0€30I1aCHOCTH MAIlEHTOB.
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Heab. OUEeHUTH OTHOIIEHUE MEAMIIMHCKHUX CECTEep PACHIMPEHHOW MNPAKTUKH K UX
npo(hecCHOHANTFHON KIMHUYECKOH Cpeie M U3YUUTh B3aUMOCBSI3b MEXKAY YCIOBUSMU TpyJa U
UX TOTOBHOCTBIO cOOOIIATh O HEOIArONPUATHBIX COOBITUSX.

Matepuanbl 4 MeToabl. [IpoBeieHO omucaTenTbHOE TOMEPEYHOE UCCIIEIOBaHNE CPEIH
77 MEIUIMHCKUX CECTEp PACIIUPEHHOW MPAKTUKH, pPa0OTAIONMX B MYHHUIIUMAIBHBIX
NONUKIWHUKAaX T. Anmarbel. [laHHble coOupanuch ¢ ucHoidb3oBaHueM Inkan Revised
Professional Practice Environment (RPPE) u Reporting of Clinical Adverse Events Scale
(RoCAES). Cratuctuueckuii aHainu3 BBITIONHEH C UCTONB30BaHKuEeM mporpamMMbl SPSS 29.0 ¢
MIPUMEHEHUEM KPUTEpHS > U TOUHOr0O Kputepus @uiepa npu ypoBHe 3HaunmocTu p < 0,05.

PesyabTarbl. B 1enoM  pECHOHIEHTHl  IOJIOKUTEIBHO  OLCHWIM  CBOKO
npodeccuoHalibHy0 cpeny. Hamboree BbicOKME TOKaszaTteaud ObUTM OTMEYEHBI MO IIIKajgam
«JIugepcTBo 1 mpodeccroHabHAsE aBTOHOMUS B KITMHUYECKOH TIPAKTHKE (CpeaHee 3HaUeHUE
= 3,0) u «Baytpennss motuBamus» (cpennee 3Hadenue = 3,0). boiee Hu3Kkue 3HaYeHUsT OBLTN
BbIABIICHBI 1O MmiKanam «Komanmnas pabota» (cpeanee 3HaueHue = 2,5) u «YIpaBieHHE
KoH(umKTamMu»  (cpeaHee 3Ha4YeHWe = 2,7), UYTO YyKasplBaeT Ha TPYJHOCTH B
MEXMPOPECCHOHATHPHOM  B3aUMOJCUCTBUU.  BOJBIIMHCTBO ~ MEOUIIMHCKUX  CEcTep
MPOJEMOHCTPUPOBAIN TIOJOKUTEIBHOE OTHOUIEHHE K COOOIIEHUI0 O HEOIaronpusTHBIX
COOBITHSIX, OCOOCHHO B OTHOIICHHH SICHOCTH NPOIEAYpP U YNPABICHUECKON MOANCPKKU
(cpennee 3Hadyenue = 2,9). bplna BbIsABICEHA CTaTUCTHYECKHM 3HAYMMasi CBSI3b MEKIY
nonmkanod «KnuHUYeckas KOMMYHHUKAMs C TalMeHTaMu» W COOOIICHHEM O
HeOmaronpusaTHeIX coObITHIX (p = 0,046), Ooslee HU3KKME MOKa3aTeIM KOMMYHUKAIIMH OBLITH
CBsI3aHBI ¢ 00JIee YaCThIM COOOIIEHUEM.

3akarouenue. [loanepxuaromas npodeccruoHalbHas cpesia cBsi3aHa ¢ 0osiee BHICOKUM
YpOBHEM MOTHBAIIUH, AaBTOHOMUU U IUACPCKUX KAUECTB Y MEIUITMHCKUX CECTEP PaCIIUPECHHON
npakTUKU. OJTHAKO BBISBIEHBI JIIIb OTPaHUYEHHBIE B3aUMOCBSI3U MKy (aKTOpaMu CpeIbl U
MOBEJICHUEM, CBSI3aHHBIM C COOOIIEHHWEM O HEeOMaronpusITHBIX COOBITHIX. OCHOBHBIE
npo0yieMbl BKJIIOYAIOT HENOCTAaTKM B KOMaHAHON paboTe, KOMMYHHMKAI[MM W OIMAaceHUs
HETaTUBHBIX MTOCIIEJCTBUI COOOIICHMS.

KuroueBble cioBa: paciimpeHHas CECTPUHCKas MpaKTHKa, MpodeccHoHanbHas cpena,
coo0IIeHne O HEONIarompUATHBIX COOBITHUSAX, O€30MaCHOCTh MAIMEHTOB, MOTHBALUSA,
KOMaH IHasl paborTa.
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Abstract

Introduction. Neovascular age—related macular degeneration, diabetic macular edema,
and macular edema secondary to retinal vein occlusion are leading causes of persistent central
vision loss. Faricimab is the first bispecific intravitreal agent targeting both VEGF-A and Ang—
2, potentially providing meaningful early anatomical and functional benefits in real-world
practice.

Aim. To assess the real-world effectiveness and safety of faricimab (6 mg/0.05 mL) in
patients with neovascular age—related macular degeneration (nAMD), diabetic macular edema
(DME), and macular edema secondary to central retinal vein occlusion (CRVO).

Materials and Methods. Twelve treatment—naive patients who had not previously received
intravitreal therapy with vascular endothelial growth factor (VEGF) inhibitors were included:
4 patients in each cohort (nAMD, DME, and CRVO). All patients received four monthly
intravitreal injections of faricimab (6 mg), with assessment of best—corrected visual acuity
(BCVA) and central retinal thickness (CRT).

Results. OCT demonstrated a reduction in the severity of macular edema in all patients
across all cohorts after the loading phase. In the overall group, BCVA improved from 0.23 +
0.22t00.56 £0.34 (p =0.016). CRT decreased from 503 + 129 um to 328 £ 76 um (p = 0.003).
No serious injection—related complications were observed.

Conclusion. After the loading phase, faricimab showed early signs of functional and
anatomical improvement with a favorable safety profile.

Key words: Wet Macular Degeneration, Macular Edema, Diabetic Retinopathy, Retinal
Vein Occlusion, Intraocular Injections.

Introduction. Neovascular age-related macular degeneration (nAMD), diabetic macular
edema (DME), and macular edema secondary to central retinal vein occlusion (CRVO) are
among the leading causes of persistent central vision loss and disability [1-4]. Their
pathogenesis is driven by pathological vascular permeability, inflammation, and angiogenesis.
The current standard of care relies on intravitreal therapy with inhibitors of vascular endothelial
growth factor (VEGF). However, clinical outcomes are strongly influenced by the regularity of
injections and frequent follow—up visits; in routine practice this often results in reduced
adherence and undertreatment. Therefore, there remains a need for agents that can maintain
comparable efficacy while potentially reducing the injection burden.

Faricimab is the first bispecific monoclonal antibody for intravitreal use that
simultaneously inhibits VEGF-A and angiopoietin—2 (Ang-2), targeting not only VEGF-
driven leakage and neovascularization but also Ang—2—mediated vascular destabilization [1].
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In pivotal trials in nAMD (TENAYA, LUCERNE), faricimab demonstrated non—inferior
efficacy compared with aflibercept and enabled treat—and—extend intervals up to 16 weeks in a
substantial proportion of patients while maintaining visual and anatomical outcomes [2].
Similarly, the YOSEMITE and RHINE trials in DME reported sustained functional and
morphological improvements over 2 years with treat—-and—extend dosing and extension of
treatment intervals in many patients [3]. For RVO-related macular edema, 24— to 72—week
results from BALATON and COMINO confirmed faricimab efficacy and an acceptable safety
profile [4, 5].

Despite robust evidence from randomized trials, real-world data on faricimab use in the
Republic of Kazakhstan are currently lacking. Within the clinical protocol of the Kazakh
«Badge of Honour» Research Institute of Eye Diseases, faricimab has been introduced as a
novel therapeutic option. The present study aimed to evaluate the effectiveness and safety of
faricimab in treatment—naive patients with nAMD, DME, and CRVO, focusing on changes in
visual acuity and OCT parameters. Given the limited sample size, this study should be
considered a real-world observational case series aimed at generating preliminary clinical
insights.

Materials and methods. This single—center prospective pilot study assessed the
effectiveness and safety of intravitreal faricimab therapy in patients with macular edema of
different etiologies. The study was conducted at the Kazakh «Badge of Honour» Research
Institute of Eye Diseases LLP (Almaty, Kazakhstan). The follow—up duration for each patient
was 7 months and included an active treatment phase of 4 months followed by 3 months of
post—loading observation.

The study protocol was reviewed and approved by the Local Ethics Committee of the
Kazakh Research Institute of Eye Diseases (Ne 6 — 09.06.2025) and was conducted in
accordance with the Declaration of Helsinki. All participants received full information
regarding study objectives, procedures, potential risks and benefits, and alternative treatment
options, and then provided written informed consent. Confidentiality principles were observed,
personally identifiable data were not used in analysis or publication.

Three clinical cohorts were formed: nAMD, DME, and CRVO-related macular edema.
Patients were recruited among those presenting to the institute with clinical indications for
intravitreal anti-VEGF therapy.

Inclusion criteria were: (1) confirmed diagnosis of nAMD, DME, or CRVO with macular
edema documented by clinical examination and multimodal imaging of the macula; (2) no prior
intravitreal anti-VEGF therapy; (3) age criteria: >50 years for the nAMD cohort; and >18 years
for the DME and CRVO cohorts.

Exclusion criteria included: (1) conditions likely to substantially affect functional
prognosis or the safety of intravitreal procedures; (2) active ocular inflammatory disease
(including uveitis or infection); (3) glaucoma; (4) advanced scar/atrophic macular changes; (5)
pregnancy.

At baseline and follow—up visits, all patients underwent a standard ophthalmic
examination including BCVA assessment, intraocular pressure measurement, slit-lamp
biomicroscopy, dilated fundus examination, and macular evaluation using spectral-domain
OCT and OCT angiography (OCTA) (SOLIX, Optovue Inc., Fremont, CA, USA).

OCT was used for quantitative assessment of central retinal thickness (CRT) and
qualitative assessment of activity signs (presence/persistence of intraretinal and/or subretinal
fluid and foveal contour). In patients with nAMD, OCTA was additionally performed to
characterize neovascular activity.

Effectiveness endpoints included changes in BCVA and CRT compared with baseline.
The presence/persistence of fluid on OCT and response characteristics by cohort (nAMD,
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DME, CRVO) were also analyzed. Safety was assessed by the frequency and type of adverse
events, including intraocular inflammation, intraocular pressure elevation, and other potential
complications.

All participants received intravitreal faricimab at a dose of 6 mg/0.05 mL. The treatment
regimen consisted of a loading phase of four monthly injections (4—week intervals). After the
loading phase, patients were observed, and subsequent management was determined by the
treating physician based on clinical and OCT signs of disease activity according to institutional
routine practice.

All injections were performed in an operating room under strict aseptic conditions.
Topical anesthesia and antiseptic preparation of the periocular skin and conjunctival sac were
applied; the drug was administered via the pars plana, 3.5—4.0 mm posterior to the limbus.

Statistical analyses were performed using GraphPad Prism 10 (GraphPad Software Inc.,
San Diego, CA, USA). Quantitative data are presented as mean + standard deviation (mean =+
SD). Distribution normality was assessed using the Shapiro—Wilk test. Given the small sample
size, statistical analysis was primarily descriptive. Changes in BCVA were analyzed for the
overall cohort using the Wilcoxon matched—pairs signed rank test. Subgroup analyses were
descriptive and no inferential statistics were applied due to limited statistical power. A p—value
< 0.05 was considered statistically significant. Due to the exploratory nature of the study,
patients with different etiologies of macular edema were included and analyzed both separately
and descriptively as a combined cohort.

Results. Twelve patients were included and allocated into three cohorts of 4 patients each:
nAMD, DME, and CRVO-related macular edema. In the nAMD cohort, mean symptom
duration was 1 year + 4 months (n = 4). In the DME cohort, mean symptom duration was 3 = 2
months
(n=4), and in the CRVO cohort, 7 days + 4 days (n = 4).

In the nAMD cohort, OCT/OCTA identified type 1 macular neovascularization in 2/4
(50%), type 2 in 1/4 (25%), and type 3 in 1/4 (25%) patients. In the CRVO cohort, 1 patient
(25%) had the ischemic type and 3 patients (75%) had the non—ischemic type.

In the overall cohort, BCVA increased significantly from 0.23 £+ 0.22 to 0.56 + 0.34
(p =0.016) compared with baseline, with a mean gain of +0.33 = 0.27 (Table 1). Improvements
were observed across all cohorts: BCVA improved by A =0.13 + 0.04 in nAMD, by A =0.41
+ (.27 in DME; and A = 0.38 + 0.35 in CRVO.

Table 1. Changes in best—corrected visual acuity (decimal) from baseline to after four
loading injections (Wilcoxon matched—pairs signed rank test for overall cohort only)

Parameter Baseline After 4 loading Difference P—value
(mean = SD) injections

nAMD 0.37+0.47 0.50 £ 0.42 0.13+£0.04 n/a
DME 0.19+0.18 0.60 + 0.40 0.41+0.27 n/a
CRVO 0.17+0.03 0.55+0.37 0.38 £0.35 n/a
Overall 0.23+0.22 0.56 + 0.34 0.33£0.27 0.016*

* Statistical significance

OCT demonstrated a reduction in macular edema severity in all patients across all cohorts
after completion of the loading phase (12/12; 100%). In the overall cohort, CRT decreased after
completion of the loading phase compared with baseline (from 503 + 129 um to 328 + 76 pm,
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p = 0.003, with mean decrease by 175 £ 98 um; Table 2). CRT decrease in the DME, CRVO,
and nAMD cohorts were A =156 + 74,255 + 109, and 114 + 52, respectively. Given the limited
sample size in each subgroup, these findings should be interpreted as descriptive.
Representative OCT images by indication are described in the figure legends (Figures 1-3).

Table 2. Changes in central retinal thickness (um) from baseline to after four loading
injections (Wilcoxon matched—pairs signed rank test for overall cohort only)

Parameter Baseline After 4 loading | Difference P—value
(mean £ SD) injections

nAMD 412 £ 86 298 + 54 114 £52 n/a
DME 487 + 102 331+ 71 156 £ 74 n/a
CRVO 611 +118 356 £ 95 255+ 109 n/a
Overall 503 +£129 328 £76 175 £ 98 0.003*

* Statistical significance

Figure 1. A 19—year—old woman with diabetic macular edema. At baseline (top), OCT shows
pronounced cystoid macular edema with increased central retinal thickness (thickness map on
the left). After the loading phase of faricimab (bottom), a marked anatomical response is
observed with regression of cystoid spaces and normalization of the foveal contour, along
with reduced central retinal thickness. Functionally, BCVA improved from 0.4 to 1.0
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Figure 2. A 57—year—old patient with nAMD with active type 2 choroidal neovascularization.
Left: OCTA demonstrates a neovascular complex in the macular area with activity on
structural OCT. Right: after the loading phase of faricimab, OCT shows favorable anatomical
dynamics with reduced exudation/fluid and a more stable foveal contour, accompanied by a
marked regression of choroidal neovascularization. Functionally, BCVA improved from 0.02
to 0.2

Figure 3. A 78—year—old patient with macular edema secondary to CRVO. Baseline OCT
(top) demonstrates pronounced cystoid macular edema with deformation of the foveal
contour. After the loading phase of faricimab (bottom), a marked positive anatomical

response is observed with substantial regression of cystoid spaces, restoration of a more
physiological foveal contour, and reduced exudation. Functionally, BCVA improved from 0.2
to 0.9

No complications associated with intravitreal injections and/or faricimab were observed
in study participants.
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Discussion. This single—center prospective study demonstrated early functional and
anatomical improvement after four monthly intravitreal faricimab injections (6 mg/0.05 mL) in
treatment—naive patients with nAMD, DME, and CRVO-related macular edema. In the overall
cohort, BCVA improved significantly (0.23 +0.22 to 0.56 = 0.34; p=0.016), and OCT showed
a reduction in macular edema in all cohorts. The response pattern differed by disease entity,
which is clinically expected.

In our study, mean BCV A in the CRVO cohort increased from 0.17 &+ 0.03 to 0.55 + 0.37
(A = 0.38 £ 0.35) after the loading phase. In routine clinical practice, the non—ischemic
(perfused) variant of CRVO is more common (approximately 70%) than the ischemic variant
(approximately 30%), which was comparable to our cohort structure (75% vs 25%) [6]. This
distinction is critical for interpreting functional response. In non—ischemic CRVO, preserved
foveal perfusion provides greater functional potential, and BCVA gains after intravitreal
therapy are often driven by rapid resolution of edema and partial restoration of foveal
architecture [7, 8]. In ischemic CRVO, functional outcomes may remain limited despite a good
anatomical response due to irreversible foveal damage. Notably, the single patient with
ischemic CRVO in our series had baseline BCVA of 0.3 but decreased to 0.03 after the loading
phase despite the absence of macular edema on OCT.

Timely treatment of DME can yield favorable anatomical and functional outcomes, as
reflected in our series, where mean BCVA in the DME cohort improved from 0.19 + 0.18 to
0.60 +0.40 (A =0.41 + 0.27) after the loading phase [9]. A likely contributor to the pronounced
early response was the relatively short mean symptom duration in the DME group (3 + 2
months).

The advantage of early initiation of DME therapy is linked to the fact that, at earlier
stages, visual impairment is largely driven by a reversible exudative component [10, 11]. Post
hoc analyses of Protocol I suggest that persistent macular edema of at least 6 months’ duration
is associated with a higher likelihood of sustained microstructural changes [12, 13]. With
prolonged edema, breakdown of the blood-retinal barrier and Muller cell dysfunction persist,
local inflammation and tissue hypoxia are maintained, and chronic fluid accumulation may
mechanically disrupt the neurosensory retina and damage photoreceptors [ 14].

At the same time, in the nAMD cohort, the improvement in BCVA was more modest
(from 0.37 £ 0.47 t0 0.50 £ 0.42; A= 0.13 £ 0.04). One of the key factors limiting the functional
response in nAMD is the development of subretinal fibrosis (fibrovascular scarring), which is
considered a typical end—stage outcome of macular neovascular activity and is associated with
persistent central vision loss [2, 15—17]. Reviews emphasize that the rate of subretinal fibrosis
formation is highest during the first 12 months, after which the progression typically slows [18—
20]. According to meta—analytic estimates, signs of fibrosis are present at the time of first
symptom onset in approximately 13% of patients, and its prevalence increases to 32% by month
12 and to 36% by month 24 of follow—up, which helps explain why, at later stages of disease,
the potential for BCVA improvement may be limited even with effective suppression of
exudation. Patients often underestimate early symptoms such as metamorphopsia, «blurred
vision», and reduced contrast sensitivity, compensate with the better—seeing eye, and seek
medical attention only after a substantial decline in vision, which likely contributes to delayed
presentation (1 year + 4 months from the onset of symptoms) and the functional outcomes
observed in our study.

This study has several important limitations. The small sample size substantially limits
statistical power and generalizability. Therefore, the findings should be interpreted as
preliminary and hypothesis—generating rather than confirmatory. The inclusion of three distinct
disease entities (nAMD, DME, and CRVO) represents a source of clinical heterogeneity.
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Therefore, the pooled analysis should be interpreted with caution and considered descriptive
rather than indicative of a uniform treatment effect across different pathologies.

Conclusion. Faricimab therapy (6 mg/0.05 mL) in patients with nAMD, DME, and
macular edema due to retinal vein occlusion was associated with an early reduction of macular
edema on OCT and improvement in BCVA, with a favorable safety profile. This prospective
pilot study suggests that intravitreal faricimab may provide early anatomical and functional
improvement in patients with nAMD, DME, and CRVO-related macular edema; however, the

findings should be interpreted cautiously.
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! «KazakTein «KypMer Genrici» opaeH i ko3 aypysaphl FELIBIME—3epTTey HHCTUTYThD JKIIC,
Anmarel, Kazakcran
2CXK. AchenausipoB aTeiHaarsl Kazak yITTBIK MeIuIIMHA YHUBEpCUTET1, AnMatsl, Kazakcran

Tyiiingeme

Kipicne. HeoBackynsipibl xacka OailaHBICTBI MakyJSApJIbIK JeTeHepanus, JHa0eTTiK
MaKyJISIpJIBIK ICIHY JKOHE TOPKAOBIK BEHACBIHBIH OKKJIIO3HMSChIHA OaMJIaHBICTBI MAaKYJISPIIBIK
ICIHY OpTaJbIK KOpyAiH TYPaKThl TOMEHACYiHIH Heri3ri cedentepiHin Oipi Ooubin TaObLUIaabL.
®dapucumad — VEGF-A xone Ang—2—Hi Oip Me3rijiie TeXEHTIH aFalKbl Oucnenu(uKamIbik
npernapar, OyJI HaKThl KJIMHUKAIIBIK TOXIprOeae aifKbIH aHATOMUSUIBIK JKOHE (DYHKIIMOHAIIBIK
acep Oepyl MYMKIH.

Makcatbsl. HeoBackynsapnbl kacka OailIaHBICTBI MaKyJSIPIBIK —JCTEHEPAIUSICHI
(1KBM/I), nuaGettik makymsapiblk icinyi (JIMI) xoHe TOpKaOBIK BEHACHIHBIH TPOMOO3bIHA
OaiinmanpicTbl MakynspaslK icinyi (TBT) 6ap nmaumentrepae gapucumadTsiy (6 mr/0,05 mo)
THIMJIUTIT MEH Kayirci3airia 6aranay.

Matepuanaap meH daictep. 3epTTeyre OYphIH TAMBIPIIBIK SHIOTETUH 6CY (PaKTOPHIHBIH
texerimrepiMeH (TOODT) uaTpaBuTpeanipl eM anMaras 12 manyueHT KaThICThI: 9p KOropTaja
4 manuentreH (HXKBMJI, JIMI, OTBT). bapnsik nanuenatke @apucumalOThIH (6 MT) TopT ait
KaTapblHaH ail callblH MHTPAaBUTPEANIbl UHBEKIUACHI JKaCaJIbl; €H KOFapbl TY3ETUITeH KOpy
etkipiiri (EXXTKO) sxone opranbik TopkaObIK KanbiHAbFel (OTK) 6aramanmb.

Horuxenep. OKT nepextepi 60MbIHIIA )KYKTEMETIK (azaiaH KeiiH OapibIK TONTapaFrsl
OapibIK MANMEHTTEPJE MAKyJSPJBIK ICIHYAIH aWKbIHIABUIBIFBI TOMEHIedi. Kanmel Tomra
EXTKO 0,23 + 0,22—nen 0,56 + 0,34—xe naeitin aptthl (p = 0,016). TopKaOBIKTBIH OPTAJIBIK
KaneHABIFEL 503 £+ 129 mxMm—aen mo 328 + 76 mxv—re neitin temenneni (p = 0,003).
Nubekmusinapra 0aiyIaHbICTBI ACKBIHYJIAP TIPKEIME]II.

KopsiThinabl. JKykremenik ¢(azagan keiin @apucuMad (QyHKIHMOHANIBIK >KOHE
AHATOMUSIJIBIK JKaKCapyIbIH epTe OENTiIepiH KOPCETTI )KOHE KayiNCi3miK mpoduill KOJTalibl
0O IBI.

Tyitinai ce3aep: bUIFAIIBI KaCKa OAMIAHBICTHI MAKYJISIPIIBIK JI€TEHEpaIisl, MaKyJSIPIIBIK
iciHy, TUabeTTIK PETHHONATHS, TOPKAOBIK BEHACBIHBIH OKKJTFO3USCHI, KO3 1II1HE HHBEKIIHSI.

AHAJIN3 DO®PEKTUBHOCTU UHTPABUTPEAJIbHBIX MHBEKIIUM
®APUCUMABA Y TAIIMEHTOB C BO3PACTHOM MAKYJIOJIJUCTPO®UEN,
JAUABETUYECKUM MAKYJIAPHBIM OTEKOM U TPOMBO30M
HEHTPAJIbHON BEHBI CETUATKH

H.A. AJIJALIIEBA !, D.T. KAHA®BSIHOBA !, J.LH. OPA3BEKOB !, K. PYCJIAHVYJIBI |,
J.P. KbIPBIKBAEB !, AK. TAYTAJIMEBA !, 3.T. VTEJIbBAEBA 2

' TOO «Kasaxckuii opena «3Hak Iloyera» HayqHO-HCCIEN0BATEIbCKUM HHCTHTYT IIA3HBIX
O6onesnei», Anmatel, Kasaxcran

2 Kasaxckuit HallMOHAJIbHBIN MEULUHCKUI YHHUBEPCUTET UMEHHU
C.K. AchenauspoBa, Anmatel, Kazaxcran

AHHOTaNUA

Beenenne. HeoBackynspHas Bo3pacTHas MakyJsipHas aereHepauus (HBMJ),
nrabeTndecKuii MakyJsipHbIi oTek (JIMO) u MmakyasipHBIA OTEK TPH TPOMOO3€ BEHBI CETYATKH
(TBC) ocTaroTcst 4aCThIMU IPUYMHAMH CTOMKOTO CHUKCHHUSI IEHTPATBLHOTO 3pEHUS i TPEOYIOT
perynspuoit anti—VEGF Ttepanun. ®apucumad — mepBwiid Oucnenuduyueckuii mpemnapar,
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omHoBpeMeHHO Onokupyromuii VEGF-A n Ang—2, 4To MOXET YCHINTh U CTAaOMIM3UPOBATh
aHaTOMO—(YHKLMOHAJIBHBIA OTBET B PEAIbHOM KIIMHUYECKOM MPAKTUKE.

Heab. Onenuts 3ddextuBHOCT U Oe3omacHocTh Papucumada (6 mr/0,05 mi) B
peaIbHOM KIIMHWYECKOH npakTuke y nanueHToB ¢ HBM/I, IMO u MakyJIsipHBIM OTEKOM IIpH
TBC.

Marepunansl m Meroabl. B uccnenoBaHun ydacTBoBainM 12 mManueHTOB, paHee HE
NOJyYaBIIMX HWHTPaBUTPEAIbHOW Tepanmuu HHruouTropamu (akropa pocTa COCYAHCTOrO
SHJIOTENHSL: TI0 4 manuenTa B kaxaoi koropre (HBM/], IMO, TBC). Bcem BBINOIIHEHO YETHIpE
€XeMeCsUHble MHTpaBUTpeabHble HHBbeKIMM Dapucumada (6 Mr) ¢ OLEHKOH MaKCUMAaJIbHO
KoppurupoBaHHoii octpotsl 3peHust (MKO3) u nentpanbhoii Tommuasl ceryatku (L[TC).

Pe3yabtarsl. [1To manasiv OKT mocne 3arpy304Hoit ¢as3pl y BCeX MAIlMEHTOB BO BCEX
KOTOpTaX OTMEYEHO YMEHBIICHHE BBIPAXKEHHOCTH MAaKyJSpHOro oTeka. B oOmiel koropre
MKO3 ysemuuunacs ¢ 0,23 £0,22 10 0,56 = 0,34 (p =0,016). LlenTpanbpHas TONIIMHA CETYATKH
ymenbimmnack ¢ 503 £ 129 mxm g0 328 = 76 mxm (p = 0,003). Cepbe3HBIX OCIOXHEHHIA,
CBSI3aHHBIX C UHBEKLIUSAMH, HE 3aPETUCTPUPOBAHO.

3akmouenue. I[locne 3arpy3ounoit ¢aser Papucumald MPOAEMOHCTPUPOBAT paHHHE
NpU3HAKU (QYHKIIMOHAIBHOIO M aHATOMUYECKOT0 YJIy4LIeHUs IpU OJaronpusaTHOM Npoguie
0€30IaCHOCTH.

KiroueBble c10Ba: BIa)kHas BO3pacTHas MaKyJIsIpHas IereHepalys, MakyJIsspHbIi OTeK,
nuadeTHyecKasi pETUHONATHUS, OKKITIO3US BEH CETYAaTKU, BHYTPUTIIA3HbIE HHBEKIINU.
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MPETABAJIMHII BUOJIOTUSIIBIK CYUBIKTBIKTAPIAH BOJIIII AJTY
OJAICTEMECIH 93IPJIEY

H. IIAPXATKbBI3bI !, A.B. ITYKUPBEKOBA !, 3.V. YCMAHAJIMEBA ?,
K.C. AJITBIHBEKOB 3, E.H. AJJUJIbBEKOB *

' «Acrana memummna yuuBepcuteTi» KeAK Acrana, Kazakcran

2 Binim Gepy xkoHe 3epTTeynep hapMaleBTUKAILIK HHCTUTYTHI, Talkent, ©36excTan

3 ActaHa Kamachl oKiMIiriHiH «KaTambIK MCHXUKAIBIK nencaynbik optansirey [IDKK MKK,
Acrana, Ka3zakcran

4 «ProLabSupport (ITpoJIa6Canmopt)» XKIIIC, AcTana, Kasakcran

Tyiiingeme

Kipicne. XXenen ynany >xarmaidiapbiHia THIMII HIYFBUT MEAUITMHAIBIK KOMEK KOPCETY
WHTOKCHUKAITUSIHBIH HAaKThl ce0CO1H oM aHbIKTayAbl Tanan eTeai. COT-XUMUSIIBIK capanTama
nieHOepiHAe KaH IUTa3Machl MEH 30p CHSIKThI OWOJIOTHUSIIBIK HBICAHIAPJAH YBITTHI 3aTThHI
COMKECTCHIIPY €peKIlle MaHbI3Abl, Al TaJlJAayJblH €H MaHbI3Jbl KE3eHICPiHIH Oipi — OHBI
3epTTeJIeTiH MaTpuIajgapAan 0o aty.

MakcaTbl. BUONTOTHSIBIK CYHBIKTBIKTapiaH (KaH MUIa3Machl, 30p) mperadamuHal 0ol
ay 9JIiCiH d3ipIey.

Marepuangap MeH daicrep. IIperabanwHHIH Cy epITIHAUIEPIHEH SKCTPAKIUSICHIH
3epTTey YIUiH KOHUEeHTparusachl 100 MKr/Mia GoJaThlH CTaHIAPTTHI epPITIHALICPAE CYUBIKTHI—
CYMBIKTBIK SKCTPAKIUs dficl KoJmaHbuIabl. [IperabanuHmai OMOJOTHUSUIBIK CYWBIKTBHIKTapIaH
OKIIayTayAblH OHTAMIIBI OMiCTEMECiH d3ipjey MaKcaThIHAAa OpTYpal JKaFdainapaa cy
OpTachlHAH JKCTpaknusuiay OoibIHIIA Oipkarap ToxipuOenep Kyprizunmi. OpTypui
MOJISIPJIBIKTAFBI EPITKIIITEeP/l Mai1ajaHa OTHIPHII, OPTaHUKAJBIK ePITKIIITEPIiH KACHETTePIHIH
AKCTPAKIUS THIMIUTITIHE, COHIali—aK opTaHbIH pH MoHIHIH TperabanuHHIH OOIiHII MIBIFybIHA
ocepi Oaramannel. [IperaGanuuai KaH muia3Mackl MEH 39p/CH OKIIAyJay 9/IiCTEMECiH a3ipiey
ToxipuoOenepi koHmeHtpausacel 1, 10 sxone 100 MKr/mur 60JIaThIH MOJETBIIK Kocnanap (39p
KOHE KaH IUIa3Machl) HETI3IHAE >KYpri3iami. DKcTpareHT periHae 1:1 KaTbIHACBIHIAFbI
OyTaHOJI—3TUJIAIETaT KOCTAChl ChIHAMIBI.

Hotmxenep. JKypriziireH sSKCepUMEHTTEPAIH HOTIKECIHIE mNperadamuuai Oedin
alyabIH eH >korapsl THiMautiri pH = 5,5 xarmaiteinga Oyranon—stunanetaT (1:1) KocnackiH
KOJIJaHAa OTBIPBIN, Cy OPTACBIHAH YII MOpPTE SKCTPAKIMsAJIAy Ke3iHAe KON >KETKi3iJIeTiHi
aHBIKTANBI. ATalFaH arJaillap OHTAIIbI Ien TaHbUIbIN, MperadaauHIl KaH MIa3Machl MEH
39p YITUIEpiHEeH OKIIayay YIIiH KOJIaHbUIIBL.

KopbITbIHABIL. 3epTTey HOTHXKECIH/IE KaH IJ1a3Machl MEH 39p/ICH MperadanuH/Il AKOFapbl
TUIMI CYMBIKTBIK XpOMAaTOrpaduschl oHE YJIBTPAKYITiH JETEKTOpJay OIICIMEH CaHJIBIK
AHBIKTayFa apHAIFaH CYHBIKTBI—CYHBIKTHIK YKCTPAKIIUSCHIHBIH OHTAMIIBI 9IICTEMECT 931pIIeH/I].
ojicTeMe Kereci KepceTKimTep OOWBIHINA BaMAIMSUIAHIBL: OO almy Iopekeci 39pacH
63,15%, kan mmasmaceiHaH 53,40%, CBIBBIKTBUIBIK (1—100 MKr/mut), CaJIbICTBIPMAIBI
CTaHAAPTTHI AYBITKY (KaH Iu1a3Macsl yiriH 2,98%, 3op yurin 2,06%), ansikray meri (LOD: kan
mazMackl yuria 0,3 Mxr/mor, 39p yurid 0,3 MKT/MIT) j)KOHE CaHJBIK aHBIKTAY/IbIH TOMEHT IIeri
(LLOQ: xan muasmacel MeH 39p ymiH 1 wMkr/mi). IlperabGamuuai  OHOIOTHSIIBIK
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CYMBIKTBIKTAp/IaH OKIIAYyJIayAblH OHTAMIBI sKaFaaimapsel peringe pH = 5,5 ke3inme OyraHon—
stunaneraT (1:1) KocmacbkIMeH Y MOpTe SKCTPaKLIUsAIAYy aHBIKTaJIbI.

Tyitinai ce3mep: mnperabanwH, CYHBIKTBI—CYWHBIKTBIK OKCTPAKIMs, YIbTPAKYJTIH
JIETEKTOPBI Oap >KOFapbl THIMII CYHBIKTBIK XpOMATOTpa(usIChl, OMOTIOTUAJIBIK CYUBIKTBHIKTAP.

Kipicnme. CoHfbl KbULIAphl KIMHUKAJIBIK JKOHE  XUMHUSUIBIK—TOKCUKOIOTUSITBIK
MpakTHUKa/la TICHXOAKTHUBTI JKOHE IOPUIK 3aTTapMEH, COHBIH INIHAE STHJICTICHSFa KapChl
npenapaTTapMeH yiaaHy XKaFaalaapbIHbIH TYPaKThl ©cyi Oaiikanyaa, oJapablH iIIiHAe epeKiie
OpbIHIIbI Tperabanud ananel. [IperabannH raMMa—aMHH Mail KbIIIKBUIBIHBIH KYPBUTBIMIIBIK
aHaJIorel OOJBIN TaOBUIAABl KOHE OHBIH OPEKETI OPTaNbIK JKYHKe >KyHeciHJeri aieyerTi—
TOYEJIIK KaJIBIIMI KaHAJIapBbIHBIH allb(a2—aenpra cyob0ipiKTepiHe ocep eTyiHe OalIaHbICThI
[1]. Byn e3apa opekerrecy KO3ABIPFBIINI HeWpoMenuaTopiapAblH OeiHyiH TeMEHIETI,
HEUPOHIapbIH KO3FBIIITHIFBIH a3alTaabl [2].

AtanFaH J1opi HEBPOJOTHSUIBIK OY3BbUIBICTAP/IbI EMICY/IE KOFaphl TePANeBTIK THIMALITIKKE
ue, Oipak OHBI TEpiC MaKcaTTap/a KOJJIaHy >KOHE TOYCJIUTIKKE ajblll Kely Kayri MaHbI3IbI
OonbInm OTBHIp. YJKEH Jo3anapiabl KaObuigaraHaa mnaiiia OojaThiH 3H(OPHUSIIBIK dCep OHBIH
pPYKCaTchl3 KOJIAHBUIYbIHA BIKHOAT €Tyl KONTereH 3epTTEeyNepAiH JepeKkTepi OoifbIHIIA
AHBIKTAJIBIN OTHIp [3].

TepaneBTik M03a7aH Kem KOJJAaHy HeMece OYMpeK KbI3METIHIH TOMEHJEyl Ke3iHJe
JIOpiHIH IIBIFapbUTYbIHBIH OY3bUTYBI, ayblp XKaHaMa peakUusUIapra oKelyl MYMKiH, COHBIH
IIIHJE OPTAJIBIK JKYHKE JKYHECiHIH 0achlIybl, YHKBIIIBUIIBIK, aTaKCHs, CaHa IIaTacybl JKOHE
TBIHBIC aJTy Texenyi [4]. [Iperadanuuai opTanbIK KYHKe )KyHeciH TeKelTiH 6acka 3aTTapMeH,
MBICAJIbl OTTMOMATAPMEH, AJIKOTOJIBMEH HeMece OeH30IMa3enuHIEepPMEH Oipre KoJaaHFaHJa
ayplp aCKbIHYJIAPABIH JaMy BIKTHMAIBIFBl alTapibiKTail apranpl. [IperabamuHii apThIK
KOJIJIaHy €CIHCH TaHyFa JKOHE eJiMIe oKelyl MYMKIH [5]. ¥3aK yakbIT, OaKkplIayChl3 KOJIJIaHY
KOTHUTUBTI Oy3bUIbICTapFa, MepudepHsuiblK ICIKTepre, J€HE MacCaChIHBIH YJIFAIObIHA KOHE
TICUXOAMOIIUSIIBIK JKaFlaiifa TepiC 9CEp eTyre, COHBIH IIHIC aJlaHIayITbUIBIKKA, TETPECCUBTI
KepiHicTepre )oHe CYUIMITIK OIapFa aybln Kenemi [6, 7].

AtanfaH  KayinTepJli €CKepe  OTBIPBIN, Kazipri  XUMHSUIBIK—TOKCHUKOIOTASITBIK
MPAKTHKAIAaFbl MAHBI3IbI MIHIETTEPIH Oipi — KaH IMa3Machl MEH 30p CHUSKTHI OMOIOTHSITBIK
HBICAHJap/laH MperadauHal OO ary, COMKECTEHAIPY JKOHE CaHIBIK aHBIKTAYIbIH >KOFapbl
cesiMTai ouicTepiH a3ipiey Oomnbln TaObutaAbl [8]. AHANUTHKAIBIK 3€pPTTEY MOJIEKYJIAHBIH
anuaTThIK KYPBUIBIMBIMEH JKOHE aWKbIH CHEKTpajabl CIHIpY KaOUIeTiHIH OoaMaybIMeH
Kypreneneni. JlerenMeH, ofeOuerTepae opTypili TOCUIAEp KCHIHEH CUMNATTalFaH, OJapAblH
IITHJE JKOFaphl THIMAI CYHBIKTHIK Xpomarorpadusicer 6ap (OKTCX) [9, 10], ra3—CyMbIKTBIK
xpomatorpaduscel Macc—crekrpomerpusiMen [11], skyka kabarTel Xpomarorpadus >KoHe
JiepUBaTU3alMs KOJJAaHATBIH crieKTpodoToMeTpiik amictep [12, 13]. ManpI3abl pesnai yiarire
JMANBIHIBIK aTKAPaJIbl, OJ1 Kypeii OMOIOTHSIIBIK MaTpUIlaiapiaH mperadaiinHIi Oemin aryIsH
THIMJIUIITIH apTTBIPy MaKCaThIHIA CYWBIKTBI—CYHBIKTHIK JKOHE KATThl (pa3alibIK SKCTPAKITUS
omicTepiH KongaHyasl KamTuasl [9, 10].

[Iperabanuuai Tanmay o9iCTEPiH CTaHAAPTU3AIMIIAY KOHE BaTUAAIUIAY JKEIACH KOHE
CO3BUIMANBI YJIaHy >KaFIaliJiapblH JUAarHOCTHUKAJNAY, COHAAN—aK COT—XHMHSUIBIK caparrTamMa
MIHJIETTEPIH IIEIy YIIiH MaHbBI3IbI peJT aTKapazsl [ 14].

Ocpinaiiiia, mnperadaiuHIl XUMUSIIBIK—TOKCUKOJIOTUSIIBIK TPAKTHKANA 3EepTTEYIdiH
©3EKTUIIr OHBIH (hapMaKOJIOTHSIIBIK KAaCHETTEPIMEH, TepiC MaKcarTa KOJJaHy MOCENEeCiHIH
QJIEYyMETTIK MaHBI3IBUIBIFBIHBIH apPTyBIMEH, apThIK 03aJaHFaHIa JKOFaphl TOKCHKOIOTHSIIBIK
ocepiMEeH JKOHE OHBI OeJIim aily, COMKECTEeHIIPY KOHE CaHJIBIK aHBIKTAy OMICTEpIH d3ipiey
KOKETTUIIriMeH aHbIKTanaasl. COHIBIKTAH, OYJ JKYMBICTBIH MaKcaTbl — MperadamuHIl

31



BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

OMOJIOTHSUTBIK CYMBIKTHIKTapJaH (KaH TIa3Machl, 39p) AKCTPAKIMUIAY OJICTEMECIH d3ipiey
MaKCaThIH/IA 3€PTTEYNIEP KYPrizy.

Marepuajaap MeH dicrep.

Konoanvinean peakmusmep men epimkiwimep

benin amy mnporeciHe OpraHMKaibIK EpITKIII TaOWFATBIHBIH OCEPIH 3epTTey YIIiH
xsopodopMm (KaitHay Temmneparypacel = 61°C), 6enzon (k.T. = 8§1°C), rekcan (K.T. = 69°C),
stunanetaT (K.T. = 75°C) xxone nuatuia 3¢upi (K.T. = 35°C), Oyranon—stunanerar (1:1) (x.T. =
97°C) CUAKTBI epiTKIIITEp KOIIAHBUIJIBL.

3epTTeneTiH KOCBUIBICTHI CYJIbI (pa3agaH O6eIin ary THIMIUTITIHE OPTaHBIH KBITITKBUTIBIK—
HETI311K KYHi aliTapibIKTaid ocep eTe/li, OChbIFaH OaillaHBICTHI MperadaJTuHHIH HKCTPAKIUIIaHy
nopexecinin pH MoniHe Toyenmminiri 3eprrenai. Monenpaik epiTiHAUIepAl AalbIHIAy YIIiH
crangaptTel Oydeprnik epitinginep (MEMCT 8.135-74, crangapttel pH) KonmaHbUIAb,
onmapaeiH pH monzaepi 1,65; 3,56; 4,01; 5,5; 9,18; 12,43 nenreitinae TypakTavabIpbuiasl. pH
MoHJIepiH Oakpinay >koHe Bepudukanms «Mettler Toledo» pH—merpi apkbuibl JKy3ere
aCBIPBUIIBI.

Ilpecabanunoi okwaynay cxemacsl

250 M1 KemeM/i TepMETHUKAIBIK THIFBI3 JKaOBLUIAThIH KOHYCTHIK KosbOanapra optypii pH
MoHzAepi Oap 50 mu Oydeprik epitiHainep, koHmeHTparusacsl 100 mxr/min O6onarebiH 1 M
nperadaauH J>KYMBIC epiTiHaicT koHe 10 MJI OpraHuKajablK EpITKII KOCBHULABL. AJIBIHFaH
KyHenep KOMIIOHEHTTEpiH OipKesKi TapalyblH KaMTamachl3 €Ty YIIiH 15 MuHyT OOWBI
MEXaHHUKAJIBIK IaWKAYbIIITa KAPKBIHBI apaiacThIpbUIIbl. ChIHAYBIKTHI (ha3aiapIblH 63T HeH
OeuiHyi yIIiH 5 MUHYT 60i1bI yeTa bl ToNbIK O6JiHreHHEeH KeiiH OpraHuKaIbIK (pa3aHbl ajibIH
ana kenripiiredH ¢dapdop Tabakmamapra 5 T Cycbl3 HaTpuil Cynb(aThl apKbUIbI CY3yACH
oTki3inai. Cy3ri Kara3slH 3—5 MJI OpraHMKAJIBIK €PITKIIIINEH MAbI, KYBIHIBI (ppaKusiapasl
HET13T1 AKCTPAKTIICH OIpIKTIpiaAil. AJIBIHFaH SKCTPAKTTapJaH OPTaHUKAJIBIK €PITKIIITI BICTHIK
aya arbIHBIHAA OYyJTaHBIPBIN, KYPFaK KaJIIbIKKA EHIH alblll TaCTabl, COlaH KeliH oHbI 10 M
KO3FaJMalibl (pazara epiTuIIl.

ConbIMeH Katap, cy (a3zacblHaH nperadanuyai 0esin aixy MpoleciHe MEeKTPOIUTTEPAIH
ocepl 3epTTenai. DIEKTPONHUTTEp PETIHIAE aMMOHHH CynbpaTbl MEH HATpUH XJIOPHAIHIH
Ty31apbl KoiaaHblabl. [IperabanuHHIH AKCTPAKIUACHIHBIH THIMIUTITIHE 3JEKTPOIUTTEPIIH
oCepiH JKCTIEPUMEHTTIK 3epTTey Cy—TY3 EpITIHAUIEpIH AalbIHIAy apKbUIbl Kyprizuimi. Exi
KOHIICHTPAIVSUIBIK peXuMae Komnaubuiasl 5% Hatpuii xmopuni (NaCl) xone 25% amMMoHU
cynbdarel ((NH4)2SOs). Benrimr kyitrbimka kezekneH pH=S5,5 GomateiH 9 mu Oydepiik
epiTiHAl, 2 MJI 3JIEKTPOIUT epiTiHAICI >koHe KoHIeHTpammsackl 100 mkr/mu GonareiH 1 mi
nperadaauHHIH KYMBIC epiTiHaici eHri3ingi. Ocblnan kel OypbIH OeNTiICHTeH JKaFaainapaa
CYHBIKTBI—CYMBIKTBIK IKCTpakUusAChl >kypri3inai. Kockimma peringe OyTaHOnI—3THianeTar
(1:1) KocmackIMEH KCTPAKIUsIIAY €CeIiK MaKCaTThl KOCBUIBICTBIH TOJIBIK OOJIHIIN ajJbIHYbIHA
ocepi Oaramangbl. Ocbl Makcarta Oip peTTiK, €Ki PeTTiK, YII PETTIK YXOHE TOepT PETTiK
AKCTPAKIIMS KYPri3uial. AJBIHFAH SKCTPAKTTapAaH OpraHUKAJIBIK €PITKIIITI KYpFaK KalJabIKKa
JeiiH OynaHABIPBIN allbIll TaCTaFaHHAH KeiiH, aHamuT 10 mur Ko3ranMansl ¢azaga epiTiii,
oJlaH opi oHbBIH caHJbIK aHBIKTaTybl JKTCX—YK nerexripieymen omiciMeH Kyprizuiil.

BuonorusnbIK CyWBIKTBIKTapAaH Mperadanuual 0esin any Ke3iHAe OHBI Cy OpTachblHAH
QITYJIBIH JKOFaphIZIa 931pJICHTEeH MIapTTaphl MaliJaaHbUI/IbL.

Kypampiaga 1, 10, 100 mxr/mn mperabanuu 6ap OUONOTHUSIBIK CYHBIKTBIKTAPIBIH
MOZIETBIIK YATUIepl maibiHmanael. Kememi 5 M KaH Tura3Machkl ChlHaMachlHA aKybI3ap.ibl
TYHIBIpY MakcateiHa pH=2-re sxerkenre aeiiia 0,1 M ty3 KpikbutibiHBIH (HCI) epitinmicin
KOCTHIK. AnbiaFaH Kocranbl 3000 aita/mun (201 x g) 4 °C temmeparypaga 5 MHUHYT OOWBI
unentpudyranaasl (BioBase nentpudyracei, BKC-TH21RHD r = 20 MM mogeni). TynOa
YCTiHIET1 CYMBIKTBIK OOJTII KYWFBIIKA aybICTBIPBUIIABI J)KOHE MperadairHIl SKCTPaKIHLIIAY
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YILIIH OHTalIbl OeiTapan HbICaHFa aybICTHIPBUILI, 25% ammuak epitinaiciven (NHs) pH =
5,5—xke pefiin cinrinenni. Onan opi 1:1 apakarbiHackiHIa OyTaHOJI—ATHIIAIIETAT KOCIACHIMEH
AKCTPAKIMS KYPri3uiai. DKCTPaKIUsSHBI YII PeT KaWTtanar, op >koibl 5—10 mu OyraHosi—
stunanerar 1:1 KocnacklH KoaaaHbUAbl. CHIFBIHABIHEL 5 T CYChI3 HATpUid Cyiab(arel 6ap cy3ri
Karas3bl apKbUIbI OIPIKTIPUIII, CY3TiIeH oTKI3Ual. OpraHuKaiblK epiTKIIITI Cy31HIieH Ooame
TeMIeparypachiHia OylaHy »*KOJIbIMEH anbi TacTaabl. ComaH KeliH Kyprak KaiabIKTel 10 mi
JKBUDKBIMaBI (Da3aga epiTe/i.

Kypameiaga 1, 10, 100 mxr/ma nperabanus 6ap 10 Mi HecenTiH KejeMi aKybl3Japabl
TyHABIPY MakcarbiHga 0,1 M koHnenTpamusceiMer Ty3 KbIIKbUIbIHBIH (HCI) epitingiciMen
pH= 2 nenreiiine neitin >xeTkizingi. Aneiarad Kocnansl 3000 aita/mun (201 x g) 4 °C
TeMriepatypana 5 MuHyT Ooiibl ieHTpudyrantaas (BioBase neatpudyracsi, BKRC-TH21RHD
r = 20 MM mogeni). TyH06a ycTiHaeri CYWBIKTBIK OOMNTill KYHFBIIIKA ayBICTBIPBUIABI KOHE
nperadaauHIl SKCTPAKIUIIAY YIIIH OHTaMIbI OeliTapan HbICaHFa aybICThIPBLIBIN, 25% aMMHuaKk
epitinaicimen (NHs) pH = 5,5—«e neitin cinrinenai. Onan api 1:1 apa KaTsiHacbiHa OyTaHOI—
STHIIALleTaT KOCHAChIMEH SKCTPAKIUS KYPri3uiil. DKCTPaKUUAHbI YIII PEeT KaiTanarm, op >KOJbl
5-10 mn Oyranon—sTunanerar 1:1 KocnachlH KoiaaaHbUiAbl. CBIFBIHABIHEL 5 T CyChI3 HaTpHUl
cynbharel Oap Cy3ri Kara3bl apKbUIbl OipiKTipiin, cy3rigeH oTkizinmi. ComaH KeliH KypFak
KanablKThl 10 M KpUDKBIMaNbl (pasama epiteni. Anbiarad epitinai 0,45 MM Keiempueri
MeMOpaHaJIbIK CY3T1 apKbLIbI CY31JITEeH.

Hepexmepoi cmamucmuxanvlk oyoey sHcare 20icmiy 8arudayuscsl

Cannpik anpikTay JKTCX-YK omiciMen xyprizuii.

Tannay yakbITbl — 7 MUHYT.

CriHaMaHbl eHT13y KesieMi — 20 MKJI.

Baran Temneparypacel — 6enmenni, 25° C.

baranma — ZORBAX Eclipse Plus Cig (150% 4,6 mMm, 5 mxMm) Agilent Technologies.

Pexim — uzokparusiibik (20% meranon — 80% Oydhep KHoPO4).

AFBIH KXpU1IaMABIFRL: 1,0 MJI/MUH.

Bydep kypamer — 2,72 r KH2PO4 Tazansirst [ Tunri cyasiy 1 murpiage (0,02 M, pH ~ 4.4).

JKpunkpiMansl (ha3aHbl Cy3y — HEHJIOH Cy3riiepMeH cy3y 47 mwm, apanbiH Mesmepi 0.45
MKM (5191-4338) xone BakyymMMeH cy3y kyienepi Infinity Lab Solvent Filtration Assembly
(5191-6776).

TonkbIH y3bIHABIFBL — 198 HM.

Hepexrepni enney Microsoft Excel 2020 GarmapiamainbIK jKacaKTaMachlH TaiigaiaHa
OTBIPBIII XKYPri3iii.

Conpaii—ak METpOJIOTHSUIBIK cUNaTTamanap Oarananibl: any napexkeci (Recovery %),
CBI3BIKTBIK, JQJIT1 (CaJbICTRIPMAalIbl CTAaHIAPTTHI aybITKY, RSD), ansikray meri (LOD) xone
OMOAHAIMTUKANIBIK OMICTEP/Il BaUIAIIMSIIAY JKOHIHIET] XalbIKapaidblK YChIHBIMAAPFa COHWKeEC
caupIK anbikTay meri (LLOQ).

buonorusneix MaTpuuaiapaan nperadbanauH AKCTPAKIIUSICHI OoMbIHIIIA
OKCIIEPUMEHTTEP/AIH HOTIDKENIEpl BaJMJAIMsUIaHAbl. ¥ CBIHBUIFAH INApPTTap EpEeKILeNiK,
CBI3BIKTHIK KOHE KalTalaHy KpUTEPUIJICPIHE COUKECTITIH KOPCETTI.

Horunxenep. XKypri3iiren skCriepuMeHTTE Cy epiTiHAIepiHeH, KaH IJIa3MachbIHAH KOHE
30p/ieH mperadaMHAl ajdy THIMIUIITT MbIHAaIal >Karaaniaapra OaiylaHBICTBI OarasiaH[IbI:
OKINIAyJaylIbl areHTTIH TYHJABIPY CaTBICBIHAAFbl TAOWFaThl, SKCTPAreHTTIH TaOWFaThl,
MOJIETBIIK KOCTIaFa CHT13IETIH 3aTThIH MOJIIIEPI.

[IperaGanuH SKCTPAKUUACHl YIIIH OpraHUKAJIBIK EpITKIIITEpAi TaHJdy TOJSPIBIFHL,
cyTeri OailIaHBICTAPBIHBIH Taiga 0oiy KaOijeTi koHe Oacka Ja (DU3MKAIBIK—XHUMUSIIBIK
cunarTaManapbl OONBIHINA €PEKINEICHETIH KOCBUIBICTAPIbI KAMTHTHIH KEHEHTIITeH CKPUHUHT
KYPrizy KaXeTTUTriHe OailIaHbICThl OOl 3epTTeyre MOJSIPIBIK eMmec (TeKcaH), opraiia
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noJIApAbIK (O0eH3071, XJI0pohopM) KoHE MOJAPIBIK armpOTOHIBI (ITUJANETAT, AUAITUI dPHUpi)
epiTKimTep eHrizinai. MyHaai Tocil OpTaHbIH JUAIEKTPIIK OTKI3TITITIHIH Tanaayasl 0eimy
K03 GUIMEHTIHE dCepiH OaranayFa MyMKIHIIK Oepe/i.

Tanmanran  GapiablK  epiTKIIITEp  CAJbICTBHIpMANbl  TYpAE  TOMEH  KailHay
temriepatypaiapbiMen  (35-97°C)  cunmartamanmpl, Oyl OKCTPAKTTapIbl  asulaybIIl
TEMIIEpaTypasIblK PEeKUMAEPAE KbUIaM OyJaHAbIpy MYMKIHIITIH KaMmMTaMachl3 eTefl,
nperabadvHHIH TePMUSIIBIK BIABIPAY KAyHiH a3aiiTajpl jKOHE TalAay[blH >KbUIJaM/IbUIBIFBIH
apTThIpabl. ATan alTKaHaa, XJIOpoQOpM aHAIUTTIH aMHH TOOBIH COJIbBATAIMsUIAyFa bIKIAI
€TeTIH THIMAI CYTEKTIK OaiJIaHbIC JOHOPHI PETIHAEC KapacThIPbULABI, aj OyTaHOJI—
stunanetartbid (1:1) exinik xyieci ciupTTi KOMIIOHEHTTIH THAPOKCHI TONTAPBIHBIH OOTYBI
eceOlHeH MBUTTEP—MOHABIK ¢opMajapFa KaTbICThl OKCTpakIusiay KaOineTiH Oaramay
MaKcaTbIHJa eHri3uIal. [ekcaHnpl KOJNJaHy MaTpULAHBIH JUIHATIK KOMIIOHEHTTEPiHIH
KOOKCTPAKIUSIIAHY JOPEKECIH aHBIKTayFa MYMKIHIIK Oepmai, OyJl KOMIOHEHTTEp KEHIiHTi
aHBIKTayFa Keepri KeNnTipyl MyMKiH.

BeH3011 CKpUHUHTTE OpTamia MOJSIPIIbl CATIBICTHIPMAIIBI €PITKIII PEeTiH/e MaiialaHbUIIb,
Oipax ic *Y31HJe YChIHBUIFaH SKCTpareHT petinne emec. [Iperabanunmi amy gapeskeci Typajbl
JIEPEKTEP KecTenepe OepiareH.

Kecrte 1. Cy epitinaiiepineH nperadamuH/l dKCTpakuusuiayFa opTaHslH pH MoHI MeH
OpraHUKaJIBIK EPITKIIITIH ocepi OoiibIHIIA 3epTTey HoTHXRenepi (%)

Opra"nukaJbIK epiTkimrep
xjopod TTAATHIT OyTaHOI—3THI
pH opra opM O€eH30JI | rexkcad >mpi STHIIALIETAT anerar (1:1)
Beninin anbiHATHIH 32T MeIIEpi
1,65 64,02 15,26 5,23 12,15 4,31 63,01
3,56 46,26 12,21 8,42 20,16 7,51 35,12
4,01 32,53 13,19 5,42 19,31 5,42 23,56
5,5 71,01 21,06 7,63 18,56 7,21 82,02
9,18 65,21 18,37 8,23 20,01 8,23 45,32
12,43 45,37 22,85 5,81 17,50 6,21 75,02

1 kecTeHiH JepekTepi OoibIHIIA Oec 3epPTTENreH OpraHuKajIbIK ePITKIIITEP/AiH apackiHaa
MaKCaTThl KOCBUIBICTAP/IbI SKCTpaKusiiay TUiMauIiri Oyranon—stunanerartsl (1:1) (82,02%)
naiiianany kesiHae eH Korapbl Oonnel. EH TemeHri kepcerkimrTep rekcan (5,23%) xoHe
stunauerart (4,31%) yuiiH Tipkemni.
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100,00%
0 82,02%
80,00% o 5.02%
60,00% 63,01%
40,00% 23,56%
35,12%
20,00%
0,00%
1,65 3,56 4,01 5,5 9,18 12,43
=—xj10p0ohopM =8—(0CcH30I1
—&—ICKCaH =& 1>TU 3upi
=—&—)>TUJIalETaAT =e—(Oyranon-3twianerar (1:1)

Cyper 1. Cy epiTiHaUIepiHEH TperadaInHIl SKCTpaKIUsIIayFa OpTaHbiH pH MoHI MeH
OpraHUKAJIBIK EPITKIIITIH dcepl OOMBIHINA 3ePTTEY HOTHKEIEPl

1 cyperte cy epiTiHAICIHEH nperadaiuHHIH eH KOoFaphl WbIFbIMBI (82,02%) opraHuKasbIK
epiTkim peringe Oyranon—stunanerartsl (1:1) xommany sxomsiMeH pH = 5,5 moninzme
KaMTaMachl3 €TIJITeHIH pacTalThIH JIEPEKTEP YCHIHBIIFaH.

Byranon—stunanerar (1:1) kocrackIMeH 3KCTpaKIHs eceliriHig acepi 3eprrey pH = 5,5
OHTAMJIBI MOHI KE€31HJIE ANIEKTPOIUTTEP KochbliMai Oip peTTik skcTpakius 32,01% 3arToiy, exi
perTik — 53,20% 3aTThIH aJbIHYbIH KaMTaMachl3 €TeTiHiH, aJl YII peTTik skcTpakius 82,02%
aJy JOpeKeciHe KETyre MYMKIHJIIK OEpeTiHIH KOpCeTTl. DKCTPaKIUIHBIH YIIIHIII ITAKJIBIHAH
KeHiH Tanjay IIBIFYBIHBIH OCYiHIH aiiTapibikTail Oasymaysl Oaiikanmanel. L{ukngap caHbIHBIH
OJlaH opi YJIFaIobl (4 JKOHE ONlaH Jla KOIl) CaHJbIK KOPCETKIMTEPAiH IIaMalibl FaHa e3TrepyiHe
aNbIN KeJel, Oy YII €CEeJICHIeH SKCTPAKIUSHBI OChI HKCIIEPUMEHT JKaFJailbIHAa )KyMcallFaH
YaKbIT TI€H aly TOJBIKTBIFBIHBIH apaKaTbIHACKI TYPFBICBIHAH OHTAWJIBI €Teli. YII MopTe
9KCTPAKUUSAHBI TaHJAy a3 €HOEK CHIMBIMIBUIBIFEI MEH OPTaHUKAJIBIK EPITKIIITEPAIH IIbIFBIHBI
KE31HJIE CaJBICTRIPMAJIBI  ally JIOPEKECIH KaMTamachl3 €TETiH YTBIMABI KETKUIIKTUTIK
KarujaTeiHa HeriznenareH (Kecre 2).

Kecte 2. Ilperabanuuai OyraHon—stwnanerar (1:1) KocmachiMeH CYHBIKTBI—CYHBIKTBIK
SKCTPAKIHUSCHIHBIH THUIMILIITIHE AJIEKTPOIUTTEPAIH dcepi OoiibiHIa HoTHARENED (%)

DJIEKTPOJIUT IKCTpaKuus Jdpeskeci skdHe 00JIiHIN AJBIHFAH NperadajJnuH MeJepi
bip perrik Exi pertik Y1 pertik Tept perTik
HKCTPaKLUS HKCTPaKIUS 9KCTpaKLUs 9KCTpaKLUs
% % % %
DneKTponuTCi3 32,01 53,2 82,02 80,56
(NH4)>SO4 28,31 50,2 67,4 70,1
NaCl 28,01 48,2 63,1 67,2

3 KecTe/e YCHIHBUIFAH JEPEKTEp €Ki MaHbI3Ibl OMOJIOTHSIBIK MaTPHULA/1aH (KaH I1a3Mackl
MEH 30p) NperadaquHHIH CYMBIKTBI—CYHBIKTHIK 3KCTPAKIMACHIHBIH TUIMAUITIH OaranaybiH
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HETI3T1 HOTWIKENEPiH KepceTeni. 3opAeH MperadaivHAl dKCTPAKIUAIAY €H KOFapbl opTalia
OemiHy nopexeciH kepcerTi 63,15%.

Kan nna3mace! yariiepigae opraia 0elliHy Maibi3bl KaHAFaTTaHApIbIK, Oipak 53,40%—
maH TeMmeH Oonapl. KaH Tmuta3MachlHAAFbl THUIMAUTIKTIH TOMEHJEYl OJeTTeriied KoHe
nperadaauHHIH TUIa3MaJIbIK aKybI3IapMEH JKOHE JIMMUATEPMEH OaiIaHbICYbIHA HET13/eNTeH
HEFYpJIbIM  aliKblH MAaTpPHLAJBIK 9CepMEH OaljaHbICThl OONyBl MYMKIH, OYJ OHBIH
SKCTPAreHTTIH OpraHUKAJBIK (ha3achlHA TOJIBIK OTYIHE KEIepT1 KeNITipe/i.

buoananutukaneik  omictemeni Bamupamwsuiay ICH  MI10  (2019/2022) [15]
HYCKAyJIBIFbIHA KaTaH COWKECTIKTE KYPri3uial. AHAJUTTIH KOFaJTyblH OapbIHINA a3alTaThIH
CYMBIKTHI—CYHBIKTHIK SKCTPAKIUSCHI Ke3E€HIHIH KOFaphl TUIMILUTIT MEH KalTaJaHyIbIIbIFbIHA
0allTaHBICTHI, CAHJABIK Oarajay CBIPTKbI CTAHAAPT omici OOWBIHIIA OpBIHAANABI. ImIKi
CTaHJAPTTHIH 00IMaybl MaTPULIAJIBIK 9CEP/iH BIKIAJIBIH €CKepYTre MYMKIHJIIK OepeTiH, ChiHamMa
JAWBIHIayIbIH YKCAC TMPOIEAYPAachiHaH 6TKeH 00C OMoMaTepHalblH MOACIBIIK ChIHAMAaaphl
HETI31HJe KYpbUIFaH KaiuOprey TpaduKTepiH NaijianaHy apKbUlbl ©Teiai. ¥ ChIHBUIFaH
JKaFIaiyiapra KYpri3uireH Baiduaanus KaH TuTa3Machl MEH 39pJeri nperadalvH MeJIepiH
Oaranay YIIiH 9JiICTEMEHIH >KapaMJIbUIBIFIH PaCTa/Ibl.

Kecte 3. IIperabanuni KaH 1j1a3Machl MEH 39pJCH SKCTPAKLUsIAY HOTHXKEIepl

Moneabaik Moneabaik Moneabaik Moneabaik
KocraJjap KOCIAaJarbl KOCIAJarbl KOCIagarbl
nperadajmH nperadajuH nperadajmH
KOHIEHTPAIUSCHL, | KOHUEHTPAIUACHI, KOHIEHTPAIUsCHI,
1 MKIr/™Ma 10 Mmxr/ma 100 Mmxr/ma
Kan masmacel 52,49% 53,15% 53,40%
3op 63,04% 62,86% 63,15%

4 kecrele anbIHFAaH METPOJIOTHSUIBIK JCPEKTEP/i Taljady MbIHAIAl KOPBITHIHABLIAD
)KacayFa MYMKIHIIK Oepemi: omictemeHiH l-geH 100 MKr/mu—re nediHT1 IIOFBIpIaHy
JTMATTa30HBIHAAFbI CHI3BIKTHIK TOYENIUTIKIICH CUITATTAIAThIHBI aHBIKTANIBI, Oy TperadalnHHIH
KIIMHUKAJIBIK MaHBI3bl 0ap YBITTHI IIOFBIPJIAHY CajachlH KamMTuabl. JleTrepMuHamms
ko3 unmenti R>>0,99 acram 6oipl, Oy OMICTIH KOFaphl TalIaMaiblK CEHIMIUIITIH
pacraiiasl.

Exi marpuima yiriH 1e camplCThIpMalibl cTaHaapTThl aybITKy (RSD) 3% —man acnaiimbt
(xaH rua3machk! yuriH 2,98% sxoHe Hecen yiuiH 2,06%). by onicreMeHiH &oFapbl 1971111 MEH
TYPaKThUIBIFbIH AFaKTANIBbL.

Cannpik anbikTayaeiH ToMeHT1 meri (LLOQ) 1 Mkr/mi aeHrelinae KaH 1mia3Machkl MEH
HecenTeri nperadaimHHIH €H a3 HIOFBIPIaHybl peTiHe OenriieHai, on yuIiH Oec mapanienb
aHbIKTaMa OapbIChIHAA KOJAWUIBUIBIK KPUTEPHIJIEpIHE KOJ JKETKI3UIIl: CaJbICTHIPMAIIBI
cranaaptTsl aybITKy (RSD) 20% —nan acnanel, an curnan/my KarsiHacel (S/N) keminge 10:1.
ATanFaH KOHIIEHTpAIUs Kanuopiey rpaduriHiH TOMEHT1 HYKTE€CiHE Colikec Kemesi.

3:1 curnan/ury apakaTrbiHachlHa Kapai ecentenrer Tady meri (LOD) 0,3 Mkr/mit Kypansl,
OWJI 9MICTIH YKOFAPhI CE3IMTAJIBIFBIH PACTAN/IBI )KOHE CaH/IBIK aHBIKTAY IIETIHEH TOMEH 3aTThIH
13[1IK MOJIIIIEPIH CEHIM/II COMKECTEHIIpyTe MYMKIHIIIK Oepei. ANBIHFaH AepeKTepai Tanaay (4—
KECTE€) ChI3BIKTHIKTBIH OenrineHred auana3onsl (1-100 Mkr/mur) mperaGanvHHIH TeparysIIbIK
JKOHE YBITTHl WIOFBIPIAHYBIHBIH ayMaFblH TOJNBIFBIMEH >KaOaThIHBIH KepceTeni. JKymbic
KOHIICHTPAIMACHl YIIH OFaphl jAeTepMuHanus kodpdummentidniy moHi (R2>0,99) sxone
temeH RSD monnepi (3%—mnan apteik emec) a3ipienred JKTCX—YK onicreMeciHiH 1911ir1 MeH
TaJaMajIbIK CEHIMITITIH pacTaiIbl.

36



BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684

e-ISSN 2524 - 0692

Kecrte 4. Ilperadanuuai canasiK anbikTay yiriH a3ipsienreH KTCX—YK omicremecinin

METPOJIOTHSIIBIK IMapaMeTpiepi

ITapamerpJep Bipaik Kan nuasmacel | 39p
CoI3bIKTHIK ayKbIMBI (LDR) MKT/MJI 1-100 MKT/MT 1-100 MKT/muT
JlerepmunHanys Ko3hGUIUEHTI — 0,99 0,99

Taby mreri (LOD) MKT/MJI 0,3 MKr/mi 0,3 MKr/mMI
Canppik asbikray meri (LLOQ) MKI/MJI 1 MKT/™MI 1 MKT/MJ
CanbIcThIpMaIIbI CTaHJAPTTHI | — 2,98 % 2,06 %
aybITKy (RSD %)

CrannaptTsl aybITKY (SD %) MKI/MJI 16 MKr/™Mn 13 MKT/MI

2 cyperre XKTCX-VYK oniciMeH anblHFaH nperadaluHHIH TOPT TYPIIi XpOMATOT paMMachl
KOPCETINTeH: MyHJarbl 00C chiHama (a) JKYHeHIH Ta3alblFbiH gonengece, 100 mkr/mi
KOHIEHTPAIMUIBl CTAaHAAPTTHI Yiri (0) mperaGanuHHIH HaKThl YCTaldy YaKbIThIH (IIaMaMeH
5.544 muH) aliKbpIHAANABI, aj 39p (B) JKOHE KaH IJIa3MachbiHaH (T) OKIIAyJaHFaH YJTLIeperi
yKcac yakpITTa Maiijia 00JFaH alKbIH MIBIHAADP (TUKTEP) OMOIOTUSITBIK MaTpUIIaTiapiaH 3aTThIH
COTTI OOJIIHII aJTLIHFAHBIH KOHE OHBIH OCBI OpTAJIapAa HAKTHI COMKECTEHIIPIITEHIH pacTanIbl.

OiCTiH ipiKTeMeniri 60c chlHaMaHbI TalAay Ke3iHJe MperadalnHal YCTar TYPY YaKbIThI
canacelHIa OMOOBEKTIIEP MATPUIIACHIHBIH KOMIOHEHTTEPIHEH TallJaMajIblK CHTHAJIApP.IbIH

OoMaybIMEH pacTajibl.

i I ey

——— L
|

65 10 15 20 25 ab 35 43 45 Ko 85 &0 85
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L. KHH IImasMacblHaH OKIIAYIaHFaH rrperaéamﬂ-l
XpoMaTrorpaMMacel

Cyper 2. XTCX-YK omiciMeH anbIHFaH MperadainHHIH XpOMOTOTrpaMMaiapbl

5 KecTemeri MONIMETTEp Tajaay oOICTEMECIHIH >KOFapbl MOJIIrT MEH IYPBICTHIFBIH
aifrakTaiiipl. 3epTTeNeTiH YIII TPl KOHIeHTpanus aeHredinae 1 Mxr/mi, 50 mxr/mi sxone 100
MKT/MJI TaOBIIIFaH OpTallia MOHACP/IH HaKThl Mejrepre conkecTiri 97,0-99,5% apanbirbiaga
0OyBI JKYHem KaTeNmiKTIH a3[bIFbIH KepceTce, MONAIK Kepcerkimmnuig 1,8-4,5% merinmae
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CaKTaybl HOTWXKENEPIiH KalTanaHy IEHIeHiHIH JKOFaphl €KEHIH JKOHE OyJl aHaJIUTHUKAJIBIK
O/IiCTiH OHMOJIOTHSUIBIK ChIHAMaJIapAbl CEHIMAI TYpJe AaHbIKTayFa TOJBIK JXapamJbl eKEeHiH
Oinmipeni.

Ocpunaiiia, 93ipJIeHreH AKCTPAKIUS PACIMI XUMMSIBIK—TOKCHUKOJIOTHSUIBIK caparTama
meHOepiHIe €Ki OMOJOTHUSIIBIK OpTaaa /1a mperabaiuH/Il CaHIbIK aHBIKTAY YIIIH CEHIM/I KOHE
BaJIMATI €T TaHBLIAIbI.

Kecre 5. [lonik sxoHe qyphICThIK KecTeci (Accuracy and Precision)

Kocbuiran TaObL1Fan JAypbIcThIFBI, %0 Jaanik, %
KOHIEHTPaus KOHIEHTPaus
(MKr/MJ1) (opTama MIH)
1,0 0,98 98,0 4,5
50,0 48,5 97,0 2,1
100,0 99,5 99,5 1,8

Taakpliay. JKypriziaren 3eprrey IIeHOEpIHIE NperadanvHAl CYHBIKTHI—CYHBIKTHIK
OKCTPAKIMS OJICIMEH OKIIaynay YIIH Xargainap adkeiaganrad, Oyn keinri JKTCX-YK
Tajujay YIIiH HET13rl Ke3eH OoJbin TaObuiafasl. Mopaenbli Cy epiTiHIIepiHeH mperadanuH
ATyIIBIH €H JKOFapbl THiMAUTIriHe pH = 5,5 MoHI Ke3iH/e dJIci3 KIIIKbUIABI—OeiTapar opraua
KOJI )KETKI31IETIHI SKCIIEPUMEHTTIK TYpAE aHBIKTaIAbl. by xkarmaiinapaa SKCTpareHT peTiHae
OpraHuKanblK epitkimrep OyTraHon—sTwianerar (1:1) kocmacklH maljanaHy Kes3iHzae
HIBIFAPYABIH €H Koraphl napexkeci 82,02%—nap1 Kypaasl. Kymri currimi opraga pH = 12,4
COHJIall DKCTPAKIMUIBIK JKYWEHI KOJJAaHFaH Ke3[e IIbIFapyIblH JKOFapbl Jopexeci
OaifkarraHbIHA KapamacTaH, Oipak pH = 5,5 oHTalaber 60bIT TaHAAIBI, OUTKEHI A2J1 ocbl pH
MOHI Ke3iH/e NMperabaJiHHIH HEFYPIIbIM TOJIBIK aJIbIHYBI )KoHE OMOJIOTHSIIBIK MaTpULIadapMeH
JKYMBIC 1CTEY KE31H/e HOTIKEIIEPIIH KAKChI KAHFBIPTHLIYBl KAMTaMAacChI3 €TLIII.

XUMUSITBIK—TOKCHKOJIOTHSUTBIK Talfay HieHOepiHae mperabamuHal aimy YIIiH OHTAMIbI
MoH petiHze pH = 5,5 tanmay am@oTepiik KOCBUIBIC PETIHAEC OHBIH (PU3UKAIBIK—XUMHUSITBIK
KacuerTepine HeriznenreH. IlperaGanuu moHmaynblH eki KoHCTaHTackiHa He: pKay = 4,2
(xapOokcupai Tom) xoHe pKar = 10,6 (amun Tom).

AJNBIHFAH HOTHXKEJEp IBUTTEP—MOH HBICAHBIHAAFBI MperadanuH Oap eKeHMIrl Typabl
TeopusiMmeH yiieceni. pH = 5,5 nuanazoHblHZa MOJIEKyJa dSJeKTpOedTapam  Karmaiina
(M303MEeKTPIIK aiiMak), Oyl OHBIH THAPATAUMAICHIH XOHE Cy (ha3achlHIarbl epirilTiriH
azaiitaapl. byl aHAIMTTI OpraHUKaNBIK EPITKIIITED KYyHeciHe 0oy YIIiH KOJaiIbl XKaraanmap
JKacaiIpl )KOHE IKCTPAKIMSIHBIH THIMIUIITTH apTTBIPAIbI.

bec cpiHakTaH 6TKEH OpraHUKAJIBIK EPITKIIITEP/l CANBICTRIPY OyTanos—aTunanerar (1:1)
HEFYPJIBIM CEJIEKTUBTI JKOHE THIMl KCTpareHT OOJBIN TaOBLIATHIHBIH PACTajbl, al T'eKCaH
(5,23%) xone stunanerar (4,31%) CUSAKTBI MOJNAPIBIK €MEC epITKIIITEP SKCTPAKLUUSIHBIH €H
TOMEHT1 HOTHIKEJIEPIH KOPCeTTi. DKCTpakius ecenirid 6aramay (1:1) OyTaHOT—3THIAETATTHI
yi mopte ainy 82,02% —ra neifiH OHTaiIbl 00JIbIN TaOBUIATBIHBIH KOPCETT], OUTKEH1 )KULTIKTIH
OJIaH 9pl1 TOPT e€ce YIFAIObI aly JopexeciHiH eneyni ecyine (80,56%) okenreH KoK, Oy yII
MOPTE IKCTPAKIUSHBI HEFYPIIBIM OPBIHIIBI €TEI1.

NaCl xone (NHy) 2SO4 251eKTponuTTepiH SIKCTPAKIUSUIIBIK XKYHEre eHri3yMeH KOChIMILA
SKCIIEPUMEHTTEP aly THUIMIUIITIHE OH OCEpIH KepceTnendi, al KehOip jkaFmailimapia OHBIH
azaloblHa  OKeyJi, OyJl  O3ipJieHreH  CYHBIKTBI—CYMBIKTBIK  SKCTPAaKLUMACHI  YIIiH
epiMTaJIaHIBIPMAFbIIT KOCYABIH KOKETTUIITIHIH KOKTBIFBIH KOPCETE/I].

O3ipJieHreH IapTTap OWOJOTHSUIBIK MaTpHLajapAaH MperadairH 3KCTPAKIMICH! YIIiH
KOJMaHblAbpl. OKInaynaay HOTHIKEIEpl OMICTIH CEHIMIAUIITIH pacTajbl: HECENTEH ayIblH
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oprama napexeci 63,15% (RSD = 2,06%), an kan mia3maceiHad —53,40% (RSD = 2,98%)
KYpasbl.

HecenTen anynplH HEFYPIIBIM JKOFAphl TAHbI3bI IperadanH OYHPEK apKbUIbI 1C KY3iH/IE
e3repicci3 IIBIFapbUTYybIMEH TYCIHAIpIeni [16] >koHe HecenTeri MaTpUIANIBIK ocep a3bIpak
kepinezni. Kan ynrinepinneri THIMAUTIKTIH TOMEHACY1 MperadaIMHHIH T71a3Ma aKybI3IapbIMeH
JKOHE JINMUTEPMEH OailflaHbICybIHA OailIaHBICTHI HEFYPIBIM AWKBIH MATPHUIIANBIK OCEPMEH
OailTaHBICTHI O0TYBI MYMKIH, OYJI OHBIH 3KCTPAareHTTIH OpraHUKaJbIK (Da3achlHA TOJBIK OTYiHE
Kezepri kentipeni. JlereHMeH, IIbIFapyablH KOJ JKETKI3UIreH KOpCeTKITepi, eH 0acThIChl —
sxorapsl eHAipuTeTiHAIr (RSD ToMen MoHIepl) CaHIBIK Taiaay YIIiH 9ICTEMEHIH BaTUATLIIr
MEH CEHIMJIUIITIH pacTaiibl.

198 uMm ke3inae Tikeneit anbikraymeH JKTCX—YK omicin TaHay OHBIH KOJDKETIMJIUTITIHE,
YHEM/IUTITiHE KOHE allIbIH ajla AepUBATU3ALUACHI3 TalAdy JKYPri3y MYMKIHIITIHE HET13[eTeH.
byn ceiHama pasipray pociMiH alTapIIbIKTal )KEHUIIETYTE dKoHe YIImna HeMece (IIyopecIeHTT]
TYBIHABUTAPABI alyAbl Tajam €TeTiH o/icTeMeJIepMEH CabICThIpFaH/Ia 3€PTTEYAiH >KaJIbl
YVaKbpITBIH ~ KBICKAPTYyFa, COHJAli—aK  XpOMaTo—MacC—CHEKTPOMETPUSIIBIK  SICTEpMEH
CaJBICTBIPFaH/Ia TaJIAy/IbIH ©31HIIK KYHBIH TOMEHJETYTe MYMKIHIIK Oeperi.

Macc—CreKTpOMEeTpUsITBIK ACTEKTOPhl 0ap cyiblK xpomatorpadus (CX-MC/MC) 1
HI/MJI JeHIeiiH/Ie CaH/IbIK aHBIKTAY IIETIMEH HEFYPIIbIM JKOFaphl CE€31MTaIBIKThI KAMTaMachl3
ererinine kKapamactan [17], XTCX-YK Ttanmanran omiciHIH pyKcar eTy KalijaeTi
nperabalvHHIH TEpanusyIbIK JKOHE YBITTHl KOHIEHTPALMUIAPbIH CEHIMII aHbBIKTay VIIiH
JKETKUTIKTI OOJbIN TaObuIanel. bi3 o3ipiereH omictemMene CaHIBIK aHBIKTAy Ieri 1 MKr/mi
Kypaiapl, OyJ1 JaFabUIbl XUMUSIBIK—TOKCHUKOJIIOTHSUIBIK Tajjay YIIiH Oapabap ek OobIm
TabblIaabl. by KaH miua3MachelHIaFbl nperadaiuHHIH KIMHUKAIBIK MaHbBI3Ibl )KOHE BIKTHMA
YBITTHI HIOFBIPIIaHyBI | MKI/MJI ’KQHE OJIaH >KOFaphl Anana3ona 60omybIMeH pactanansl [18, 21].

bynan 6acka, nmperabanvH yiniH 6acka 9IiCTepACH albIpMAIBbLIBIFI, MbICAIBI, 1—(TOp—
2,4—nuauTpoben3onapl [19] mailimamana OTBIPHIN, OaraH aJABIHAAFBl JIEPUBATU3ALMUSHBIH
KYpJeJi >KOHE Kem €HOEKTI KaKeT eTeTIH KEe3CHIH Tayial eTefl, OI3iH 9JIC OChl Ke3eHHEH
KYTBUIyFa MYMKIHIIK Oepeni. [lepuBarusanusiiay Ke3eHiHIH OoiMaybl KallFaH HOTHXKENep
TYyABIPYBl HEMece XpomarorpadusuiblK O6JiHYIIH MEeNIiTyiH TOMEHAETYyl MYMKIH apThIK
NepUBaTU3ALMSANIAYIIEI  PEareHTTEpJAeH  BIKTUMaldl  HWHTeppepeHnusra  OalIaHBICTHI
npoOnemManapasl xossl [20].

Ocpmaitmia, Ttikene#t JXKTCX-YK rtammaymen yiineciMae CYHBIKTBI—CYHBIKTBIK
AKCTPAKIUSCHIHBIH 931PJICHTeH dJlicTeMec] peradainH/Il )KeAeN XUMHSUTBIK—TOKCUKOIOT USUTBIK
Tajjay YIIH MaliJaTaHbUIaThIH CeHIM/II, KOFaphl MaMaHIaHABIPBUIFAH )KOHE SKOHOMHUKAIBIK
THIMJI1 POCIM OOJTBIT TaHBLIAIBI.

KopsoiToinabsl. XKyprizinren 3eprrey HoTmkeciHne KTCX-YK omiciMeH caHIbIK
aHBIKTAy YOIIH KaH MeH 30p IIa3MachlHaH [MperadaluHIl  CYHWBIKThI—CYMBIKTHIK
OKCTPAKIMACHIHBIH ~ OHTAWIBl  OIicTeMeci  o3ipieHIi. bBHONOTHSUIBIK — MaTpuianapaaH
nperadaauHIl OKIIayjay VIIIH OpTaHbIH OHTaiabl MoHI pH = 5,5 Oonbln TaObUIATHIHBI
aHBIKTAJIAbl. By MoH/IE aHAMUT MOJEKyJachl LBUTTEP—HMOH (M303JIEKTPIIK OONbIC) KyHiHzae
Oomazpl, Oy OHBIH Cyabl ¢azama epirimTiriH OapblHINA a3alTagbl JKOHE OPTaHUKAJBIK
EpITKIIIKE Tapalybl YIIiH KOJIAMIbI XKaFaaiaap skacaiibl.

DKcTpareHT petiHnae 1:1 apa KaTbiHAChIHAA OyTaHOJ—ATUIAIETAT KOCIIACHIH Naianany
nperabanuHAl HEFYpiabIM THIMAI ajdyabl KaMTaMmachl3 €TETiHI SKCIEpUMEHTAJAbl TYpAE
nonenaeHal. byn epiTkimTep JKyileci amblHATBIH AHAJUTTIH JKOFaphl Ta3aJIbIFBIH CaKTal
oThIpbI, 53,40%—63,15% neHreitinae amy qopexecine KOl )KeTKi3yre MyMKiH/IIK Oepe/ti.

KTCX-YK (198 um) a3ipneHreH aaictemMe xorapbl ganmaikieH (3% —nan kem RSD) sxone
1-100 MKr/mi nuana3oHBIHIAFBI CHI3BIKTHIKIIEH cunartananpl. CaHOpIK aHBIKTAy IIETi
(1 MKT/MIT) KIT1 ynaHymapsl TMarHOCTUKAIAy MIHIETTEPIHE TONBIK COMKEC KeeIi.
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YCBIHBUIFAH OAIC DKOHOMHUKAJBIK KOJDKETIMAI JKOHE KbhIMOAT TyYpaThlH Macc—
CHEKTPOMETPUSIIBIK 3epTTeyNepre MyFblT OanaMa OoJbIN TaObUIa bl OIICTEME XKITI ylaHyFa
KYIIKTI Ke3/e TmMperadaiMHAl KYHACTIKTI Tainjay YIIH XUMHUSIBIK—TOKCUKOIOTHSIIBIK
OemiMIienep MEH COT-MEIUIMHANBIK capanTaMa 3epTXaHalapblH NpaKTHKara €Hri3y YIIiH
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PABPABOTKA METOJAUKHU DKCTPAKLIMU IMTPET'ABAJIMHA
13 BUOJIOTMYECKUX ) KUJIKOCTEA

H. IIAPXATKbBI3bI !, A.B. IITYKUPBEKOBA !, 3.V. YCMAHAJIMEBA ?,
K.C. AJITBIHBEKOB 3, E.H. AIMJIbBEKOB *

"HAO «MeauuuHcKmii yHuBepcuTeT Actanay, Actana, Kazaxcran

2 dapMaleBTHYECKUH HHCTUTYT 00pa3oBaHus U HccileaoBanuil, Tamkent, Y36ekucran
3TKIT ua ITXB «"opoACKON LIEHTP TNCHUXUYECKOTO 3J0pPOBbS» akumara ropoja AcCTaHbI,
Acrana, Ka3zaxcran

4 TOO «ProLabSupport (ITpoJla6Canmopt)», Acrana, Kazaxcran

AHHOTAUA

BBenenne. B ciydasx octporo orpaBineHusi 3QQEKTHBHOE OKa3aHHE 3KCTPEHHOM
MEIMIMHCKOM MOMOUIN TpeOyeT TOYHOIO YCTAaHOBJIEHUS! MPUYMHBI MHTOKCUKalMU. B pamkax
XUMHUKO—TOKCHKOJIOTHYECKOTO ~aHall3a KIIIOUEBOE 3HAUCHUE UMEeT HJICHTU(UKALUS
TOKCHYECKOTO BEIIeCTBA B OMOIOTHYECKUX 00BEKTaX, TAKMX KakK 1jiazMa KpoBu 1 Mova. OTHUM
13 HanOoJIee BaKHBIX 3TAIMIOB aHAIIN3A SBIISETCS €0 BBIJCICHUE U3 UCCIICAYEMBIX MATPHIL.

Hean. PazpaboTka METOMMKHN SKCTPAKIMK MperadannHa u3 OMOIOTHYSCKUX JKUIKOCTEH
(T1a3MbI KPOBU U1 MOYH).

MarepuaJibl u MeToAbI. J[J151 U3ydeHHsI SKCTPAKIMK TperadainHa U3 BOIHBIX paCTBOPOB
MPUMEHSITA METOJ] YKHJIKOCTh—KUIAKOCTHOM JKCTPAKIIMU C WCIONB30BAHUEM CTaHIAPTHBIX
pactBopoB mperabanuHa c¢ koHmeHtpamued 100 mxr/mi. [Ins pa3paOoTku onTHMaIbHOU
METOJMKU H30JMPOBAHMS TperadalvHa u3 OWOJOTUYECKUX KHUAKOCTEH MPOBOIMIH CEPHIO
SKCIEPUMEHTOB M0 SKCTPAaKIMU U3 BOAHON CpeIbl MPH Pa3IUYHBIX YcIoBUIX. OneHuBaIn
BIMSIHHEC CBOWCTB OpPraHMYECKUX pacTBopuTelned Ha JPPEKTUBHOCTh U3BICUCHUS C
HCIIOJIb30BAaHUEM PACTBOPUTENEH pa3IMYHOW MOJSPHOCTH, a Takxke BiusHUEe pH cpenbr Ha
U3BIICUCHUE TMperadainHa. DKCHEPUMEHThI 1O pa3paboTKe METOAUKUA H30JUPOBAHUS
nperadbagvHa W3 MIa3Mbl KPOBH U MOYM MPOBOAMIIH C UCIOJIB30BAaHUEM MOJEIBHBIX CMECeil ¢
KoHIeHTparue mperadamuua 1, 10 w 100 mxr/min. B kadecTBe sKkcTpareHTa Oblia
anmpoOupoBaHa cCMeCh OyTaHOJI—3TUIAIETaT B COOTHOMIECHUH 1:1.

PesyabTarbl. [lo pesynpraraM NpOBEACHHBIX HKCIEPUMEHTOB YCTAaHOBIEHO, YTO
HanOonbmas 3((OEKTUBHOCTh HW3BJICUCHUs TperadajuHa JAOCTHTAeTCS IMPU TPEXKPATHON
OKCTPAKIINH U3 BOAHON CPEeIbl C UCIONb30BaHHEM cMecu OyTanon—aTmianerart (1:1) nmpu pH =
5,5. VYka3zaHHbIE yCNOBHS MPU3HAHBI ONTHMAJIbHBIMU M HCHOJIB30BAIMUCH AJISI U30JMPOBAHUS
nperadanrHa U3 00pa3IoB MIa3Mbl KPOBH U MOYH.

3akaouenue. B pesynbTare uccienoBaHus pa3zpaOoTaHa ONTHMalbHAsh METOAMKA
KUAKOCTh — JKUJKOCTHOM OKCTpAaKIUHM TMperadalvHa W3 IUIa3Mbl KPOBH W MOYH,
peIHa3HaueHHasi JJs KOJMYECTBEHHOIO OIpPEIeNIeHUs] METOAOM BbICOKOA(PHEKTUBHOI
KUJKOCTHOW  Xxpomarorpaduu ¢ yIbTpadHUOICTOBBIM  JETEKTUpPOBaHWEM. Meroauka
BAJIMIMPOBAHA M0 CIEAYIOIIMM IIOKa3aTesiM: CTENEeHb H3BIeYeHus u3 mouu 63,15%, u3
wia3mbel kpoBu — 53,40%, nuueliHOCTH (1-100 MKT/Mil), OTHOCHUTENIBHOE CTAaHJAPTHOE
oTksIoHeHue (2,98% st ma3msl Kposu U 2,06% it Moun), npenen ooHapyxenus (LOD: nns
ia3mbl KpoBu — 0,3 mMkr/mu, uist moun — 0,3 MKT/MIT) ¥ HIDKHUH TIpeieNl KOTUYeCTBEHHOTO
onpenenenuss (LLOQ: 1 wMkr/mMa juisi ma3Mbl KpOBHM M MOYM). YCTAaHOBJIEHO, HYTO
ONTUMATBHBIMHA YCIIOBUSIMU HW30JIMPOBAaHUS TMperadalvHa U3 OMOJOTHYECKUX IKUIAKOCTEH
SIBIISTFOTCSI TPEXKpaTHask SKCTPaKIKs cMechio Oyranon—atuinanerar (1:1) mpu pH = 5,5.
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KioueBbie cjaoBa: nperadaivH, KHUKOCTb—KUAKOCTHAS AKCTPAKIHS,
BBICOKOA(QEKTUBHAS )KUIKOCTHAsI XpoMaTorpadust ¢ yIbTpaduoIeTOBBIM JIETEKTUPOBAHUEM,
OMONIOTHYECKHE JKUAKOCTH.

DEVELOPMENT OF AMETHOD FOR THE EXTRACTION OF PREGABALIN
FROM BIOLOGICAL FLUIDS

N. PARKHATKYZY !, A.B. SHUKIRBEKOVA !, Z.U. USMANALIEVA 2,
K.S. ALTYNBEKOV 3, E.N. ADILBEKOV #

I'NJSC «Astana Medical University», Astana, Kazakhstan

2 Pharmaceutical Institute of Education and Research, Tashkent, Uzbekistan

3 SCE on the REM «City Mental Health Center» of the Akimat of Astana, Astana, Kazakhstan
* «ProLabSupport» LLP, Astana, Kazakhstan

Abstract

Introduction. In cases of acute poisoning, effective emergency medical care requires
accurate identification of the cause of intoxication. Within the framework of chemical and
toxicological analysis, the identification of toxic substances in biological matrices such as blood
plasma and urine are of key importance. One of the most critical stages of the analysis is their
isolation from the studied matrices.

Aim. To develop a method for the extraction of pregabalin from biological fluids (blood
plasma and urine).

Materials and Methods. The extraction of pregabalin from aqueous solutions was
studied using the liquid-liquid extraction method with standard pregabalin solutions at a
concentration of 100 pg/mL. To develop an optimal method for isolating pregabalin from
biological fluids, a series of extraction experiments from an aqueous medium under various
conditions was conducted. The effect of organic solvent properties on extraction efficiency was
evaluated using solvents of different polarities, as well as the influence of pH on pregabalin
recovery. Experiments aimed at developing a method for isolating pregabalin from blood
plasma and urine were carried out using model mixtures with pregabalin concentrations of 1,
10, and 100 pg/mL. A butanol—ethyl acetate mixture (1:1) was tested as the extraction solvent.

Results. The results showed that the highest extraction efficiency of pregabalin was
achieved by triple extraction from the aqueous medium using a butanol—ethyl acetate mixture
(1:1) at pH 5.5. These conditions were considered optimal and were applied for the isolation of
pregabalin from blood plasma and urine samples.

Conclusion. An optimal method for the liquid—liquid extraction of pregabalin from blood
plasma and urine was developed for its quantitative determination by high—performance liquid
chromatography with ultraviolet detection. The method was validated in terms of recovery from
urine 63.15%, from blood plasma — 53.40%, linearity (1-100 pg/mL), relative standard
deviation (2.98% for blood plasma and 2.06% for urine), limit of detection (LOD: 0.3 pg/mL
for both matrices), and lower limit of quantification (LLOQ: 1 ng/mL). It was established that
the optimal conditions for isolating pregabalin from biological fluids involve triple extraction
with a butanol — ethyl acetate mixture (1:1) at pH 5.5.

Key words: pregabalin, liquid-liquid extraction, high—performance liquid
chromatography with ultraviolet detection, biological fluids.
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TEHETUYECKASI BAPUABEJILHOCTH BUPYCA KPBbIM — KOHI'O
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snuaemuonorndeckoro koutpossa M3 PK, [lIsimkenT, Kazaxcran

3KITI ma ITXB «KpB3pmopauHcKas obynacTHas WHQPEKIUOHHAS OONBHUIA» YTIPaBICHUS
3npaBooxpaneHus Kensutopauuackoit oomactu, Ke3sumopaa, Kazaxcran

4PI'TI «HauuoHambHBI neHtp Owmorexnonorum» Komwmrera mayku MHBO PK, Acrana,
Kazaxcran

AHHOTaNUA

Beenenne. CornacHo knaccudukanuu Bcemuproit Opranuzanuu 31paBoOXpaHEHUs,
Bupyc Kpeim—Konro remopparudeckoit muxopaaku (KKI'JI) oTHocuTcst K maToreHaM BRICOKOTO
NpPUOPUTETAa U3—3a BBICOKOW CMEPTHOCTH, OTCYTCTBHUS JIMIICH3UPOBAHHBIX BaKIUH U
crenrduaeckoil mpoTuBOBUpYcHOU Tepanuu. B PecryOnuke Kaszaxcran npuponHbie odaru
KKTI'JI pacnionoxkens! B Keizpuopannckoit, XKamobuickoit 1 TypkecTaHckoil oOnacTsix, rie
€XKEroJIHO PErUCTPUPYIOTCS CIIydau JaHHOTO 3a00JIeBaHMUS.

Heas. IIpoBenenue renernueckoil xapakrepuctuku uzonaroB PHK Bupyca KKIJI,
BBISIBJICHHBIX B KJemax Hyalomma asiaticum Ha tepputopun Typkectanckon odmactu B 2025
TOJly ¥ onpezeNeHre uX (PUIOTeHETHYECKOTO MOJI0KECHHUS.

Marepuanbl 1 MeTOabI. BrimomHeHO cekBeHnpoBaHue YeThipex oopasioB PHK Bupyca
KKT'JI ¢ nocienyromum aHaIM30M HYKJICOTHAHBIX MMOCIEI0BATENbHOCTEN C UCIIOJIb30BAHUEM
6a3b1 manabIXx GenBank (NCBI) 1 MeTo10B (hHIOreHeTHUECKOTO aHaIn3a.

Pe3yabTaThl. M3 yeThlpex MccaeI0BaHHBIX 00pa3lioB, aMIUIM(UKAIM HAaOI0anach B
Tpex. DPunorenernyeckuii ananus S u L pparmenTor renoma Bupyca KKI'JI mokasai, uro Bce
BBIABJICHHBIC B TypKeCTaHCKON 007acTH U30JIATHI, OTHOCSTCA K TeHOTHITy Asia 2. AHanu3 S—
(dparmeHTa BBISIBUI BBICOKYIO CTENIEHb HYKJIEOTHIHOM romoioruu (10 97,9%) co mrammamu,
mupkyupytoummu B Kazaxcrane u Tampxukucrane. dunorenernueckoe nepeBo L-pparmenrta
IIPOJIEMOHCTPUPOBATIO KJIACTEPU3ALUIO OJHOIO M3 M30JATOB ¢ KazaxcTtaHCKMMM mITaMMamy,
Opyd S3TOM MaKCUMalbHasi MJAEHTHUYHOCTh (10 98,2%) oTmedyeHa co MTaMMOM U3
Tamxukucrana. [lomapHelii cpaBHUTENBHBIN aHanu3 noka3an 100% WIAEHTHYHOCTh MEXIY
u3onsatamu Ne20 u Ne21, Torna kak muzonar Ne22 xapakTepu3oBajcsi OONbIIeH AUBEpPreHIen
(1o 2,6%) U OTHOCUTEIHHBIM I'€HETHYECKHM yJlaJIeHHEeM OT OCTaJIbHbIX o0OpasioB. Kiactep
MCCJIEJOBAHHBIX M30JIATOB MMEJ] BBICOKYIO CTATUCTUYECKYIO HOJJEPKKY 3HAUYUMOCTh (95—
98%).

3akarouyenue.  IlomyuyeHHble — pe3ynbTaThl  NOATBEPXKIAIOT  NPUHAAIEKHOCTh
MCCJICIOBAHHBIX M30JIATOB K cpenHeasnaTckor muaun Asia 2 Bupyca KKI'JI u yka3piBaroT Ha
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[MUPKYJISIUI0 JTaHHOTO TEHOTHINAa B TPUPOJHOM odare TypkecraHckoi oOmactu. Cpemum
UCCIICIOBAaHHBIX 00pa310B HE BBISIBICHO MPU3HAKOB MIPUCYTCTBUS APYTUX TEHOTHIIOB BUpYCA.
[lony4yeHHble [JaHHBIE COIJACYIOTCSI C paHee OIyOJMKOBAaHHBIMM pe3yJlbTaTaMu O
JOMUHUpPOBaHMM TeHoTuna Asia 2 B peruoHe LlentpansHoit Asum. IIpoBenennoe
UCCIICIOBAaHUE IOJYEPKHUBAET 3HAUYUMOCTb MOJEKYJSIPHO-TEHETHUYECKUX METOJOB U
CeKBEHHPOBAHUS JUIA YTOYHEHHUS (UIOTCHETUYECKOH NPUHAIICKHOCTH BHUpyca U
MOHUTOPHHIA €0 T€HETUYECKOr0 Pa3HOOOpa3Hs B IPUPOJAHBIX OUarax.

KawueBble ciaoBa: KpsiM—Konro remopparmueckass nmxopanka, Orthonairovirus,
Hyalomma, ¢punorenus, Hyki1eoTHHast OCIe10BaTeIbHOCTh, TeHOTHII, Ka3zaxcTaH.

Beenenue. Kppimv—Konro remopparudeckas iauxopaaka (KKI'JI) — ogna u3 mamnboiee
TSDKENBIX (POPM BUPYCHBIX TEMOPPAruyecKuX JIMXOPAI0K, YHASMUYHBIX ISl CTpaH Adpuku,
Asun, Bocrounoit Epomnbl u bamkaero Bocroka. Bo3oyaurens KKI'JI otHOCHTCS K pomy
Orthonairovirus cemelictBa Nairoviridae [1, 2]. Bnepssie HayuHoe o6ocHoBanne KKI'JI kak
CaMOCTOSITENIbHOM PUPOTHO—O0YAroBOM BUPYCHOM MHGEKINU OBIJIO TaHO BO BPEMs BCIIBIIIKU
3a0omneBaHus cpenu BoeHHOCTy)amux B Kpeimy B 1944 roxy M. I1. Uymakoseim [3]. B 1956
rony B benbruiickom KoHro OblT M301MpOBaH BHPYC U3 KpPOBH OONBHOTO pebeHKa, Mpu
U3YYCHHH KOTOpPOTrO OBLIM TMONYYeHBl JIOKA3aTeIbCTBA AHTUTCHHOW WIACHTUYHOCTHU
Bo3Oyautenss KKIJI u Bupyca muxopaaku Kouro [4]. B navane 1970—x romoB B
MEXIyHApOJAHONH HOMEHKJIAType OBLJIO MPUHATO OOBEIUHEHHOE HazBaHWe — BUPYC KpbiM—
Konro remopparnueckoii nuxopanku (Crimean—Congo hemorrhagic fever virus, CCHFYV) |5,
6].

B nactosimee Bpemst KKI'JI npencraBiser cepbe3Hyro nmpobdieMy Juisl 3paBOOXpaHEHUS
Pecriyonuku Kazaxcran. I[lpupomnpie odarm WHQEKIMH PACHONIOKEHBI Ha TEPPUTOPHIX
Ke3simopaunckoit, XKamosickoit u Typkectanckoit obnacteit. B mocnemnue roap otMedaeTcst
pacuupenue rpanuil oyarobbix Tepputopuil KKI'JI, o yem cBUIETEIBCTBYET perucrpanus
ciydyaeB 3a0oieBaHMsl B pailoHax, rie AaHHAas WHQEKIHs He BbIBISUIACH B TEUEHUE
HECKOJIbKUX JeCATWIECTUI. MOHUTOpUHI »nuaeMuosiornyeckoil curyanuun no KKIJI B
Pecniyomuke Kazaxcran B 2023-2025 rr. mokaszai, 4To HauOOJbIIEE YUCIO CIIy4acB OBLIO
3apeructpupoBano B Kensuiopauackoi (34 cmydas) u Typkecranckoit (31 ciayuait) obnmacTsix,
I7Ie ToKa3aTenu 3a00JIeBa€éMOCTH 3HAUMTEIbHO TMPEBBIIAIM  CpeaHepecnyOIMKaHCKUN
ypoBeHb. B »THX pernoHax TakkKe OTMEYEHBI BBICOKHE MOKa3aTelnn HHQPHUIMPOBAHHOCTU
xiremiet Bupycom KKI'JI - 3,9% u 5,5% cooTBercTBeHHO [7].

BaxxHBIM HMHCTpYMEHTOM JIa0OpATOPHOW [UATHOCTUKA U  AMUIAEMUOJIOTHYECKOTO
MoHutopunra KKI'JI sBIAOTCS MOJIEKYJISIPHO-TEHETHYECKUE U CEPOJOTHMYECKUE METOJIbI
uccienoBanus. JlmarHoctuka 3a00JeBaHUS, a TaK)KE MOHUTOPUHT 3apaKCHHOCTH KIIelei
Bupycom KKI'JI, B ocHoBHOM BKIItOUaroT nmpoBeaeHue [P u ummyHodepMeHTHOTO aHAIH30B.
B nmocnenHue ToOmBI BHEAPEHHE METOJOB MOJICKYJISAPHOH OWOJIOTUM B TPaIUIIMOHHYIO
SMUAEMHOJOTHIO 3HAYUTENbHO PACUIMPUIO BO3MOXKHOCTM MOHMTOPHUHIA BCHBIIIEK U
npo(QUIAKTUKA BUPYCHBIX 3a00JIeBaHUN. OTH MOAXOABl BKIIOYAIOT TEHOTHIIMYECKHUE U
(dbeHoTUIIMYEeCKUE METO/bl, IO3BOJISIONIME ONpPENeNsITh KOHKPETHbIE INTaMMbl BHUpYCa,
UPKYJIUPYIOLIHE B TMOMYJSAIMHU, YTO CIOCOOCTBYET COBEPLICHCTBOBAHHMIO JMArHOCTHUKH,
pa3paboTke TepameBTHUYECKMX W BAaKIUMHHBIX CTpaTerwii, a TakXe OTCIeKUBAHUIO
pacnpocTpaHeHus IaTOreHoB [8].

Hapsiny ¢ TpanuuunoHHBIMU MeTOaMH MOHUTOpUHTa B KazaxctaHe B MmocieIHue TO/bl
AKTHUBHO NIPUMEHSETCSI TEHOMHBIM aHaIN3 C UCIOJIb30BAHUEM TEXHOJOTUN CEKBEHUPOBAHUS U
O01OMH(OPMATUKH, UTO SIBJISETCS MOLUTHBIM HHCTPYMEHTOM JIJISl U3yUEHUS BCIBILIEK BUPYCHBIX
UHQEKIHA 1 yriTyOJIeHHOro TOHUMaHUs UX MOJIEKYJIsipHOM snuaemuonoruu [9—11]. Hecmotps
Ha TO, 4YTO TeHeTnueckoe pazHoobOpaszme Bupyca KKI'JI nHa teppuropun Kazaxcrana panee
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CTaHOBMJIOCH OOBEKTOM HCCIIEIOBaHU, JaHHBIE 110 MPUPOAHBIM O4araM MH(QEKIUU TpeOyIoT
PEryJIsipHOTO OOHOBJICHHUS B CBSI3U C BHICOKOM T'€HETHMYECKOW M3MEHUYMBOCTHIO BUpYyca. Llenbio
Hameil paboThl OBLIO OMPENETUTh T€HETHYECKYIO0 XapakTepucTuky Bupyca Kpsiv—Konro
reMopparu4eckoi JINXopaaku, oO0Hapy>KEeHHYIO B Kiewmax Hyalomma asiaticum Ha TEppUTOPUH
Typkectanckoit obmactu B 2025 r.

Marepuanbl U Meroabl. VaeHTudukamus kiemeil npoBoauiach Ha OCHOBE HX
MOpP(}OJIOrMYECKUX  MPU3HAKOB  TOJ  CTEPEOMUKPOCKOIIOM  C  HCHOJIb30BaHUEM
MHOT'OKaHAJIBHOI'O 3JIEKTPOHHOT O onpenenuTtens [12] u onncanus Bu1oB Kiemmeld @uinnmnoBoi
u Xopakom [13]. Unentudukanus kiemen mpoBOAUIACH O BUJIOBOTO YPOBHS.

Brigenenne PHK KKIJI u3 cycmensmii kiemieil ObUIO MPOM3BEICHO C ITOMOIIBIO
koMMepueckoro Habopa «QIAampViral RNA Mini Kit (250)» (Qiagen, ['epmanus), corimacHo
UHCTPYKIMHU (GUPMBI Tpou3BoauTens [14].

['oMoreHm3anuio Kiemniei mpoBoIuiIn B nmpodbupkax oobemMom 2,0 M1, HE COJEPIKAIINX
JAHKa3y/PHKa3y, B cpene DMEM c noGaBrneHueM IUPKOHHEBO—KPEMHHEBBIX IIapUKOB
IMaMEeTpoM 5 MM. MexaHWuecKoe pa3pylleHue TKaHEH OCYIIECTBISJIM Ha TOMOT€HU3aTOpe
TissueLyser II (QIAGEN) ¢ yacrotoii 30 MKIJIOB B CEKYHIY B T€4€HUE 3 MUH. B COOTBETCTBUU
C PEKOMEHAAIUSMHU TPOU3BOIUTENS I 00pabOTKH WIeHHCTOHOTHX [15].

Herexunto PHK Bupyca KKIJI mpoBogunu meronoM oOpaTHOM TPaHCKPHUIILUU C
nocinenytomei [P B pexume peansHoro Bpemenu (OT-IIIIP-PB) c wucmons3oBanuem
KoMMepueckoro Habopa peareHToB «AMmumCeHnc® CCHFV-FLy, BamuaupoBaHHOTO st
nuarHoctuku KKI'JI. Ammmdukanuro BeimonHsii Ha npubope Rotor—Gene 3000 (QIAGEN)
B COOTBETCTBUU C MHCTPYKILMEH mpousBoauTens [16].

OO6parnHas TpaHckpunius u cekBeHupoBanue. Cunre3 k—JIHK mpoBomunu metomom
o0paTHON TpaHCKPHIIIMKA C HUCIOJIh30BaHUEM Habopa peareHToB «Peepra L» (Poccus).
Amvmmdukanuro pparmeHToB S—, L— 1 M—cermenToB npoBogmin MetoaoMm «nested—TILP» ¢
ucnonb3oBanueM cnenuduueckux k Bupycy KKI'JI mpaiimepos [17, 18].

Peakruto ITLP npoBoaumm B 06beme 30 Mk, Bkimrovast S Mk k/IHK wmum 5 Mxom mpoykra
nepsoro paynaa I1L[P, 20 nmone cermeHT—Ccnenupuieckux mnpaiimepos, 2.5 mM MgClz, 1x
oydepa ms [P, 1x Q—Solution, 200 MmxM kaxmoro tHT® u 1,5 en. HotStarTaq Plus JIHK—
nonumepassl (Qiagen, CIIA).

Amvmmdukanuro BeimoiHsu B Tepmonukiepe T100 (Bio—Rad, CIIA) mpu creayronumx
YCIIOBUSIX: HauajbHas AeHarypauus — S5 muH npu 95 °C; 35 uukion (aeHarypauus npu 95 °C
— 1 muH, oxur npaitmepos nipu 58 °C (49 °C npu BTopom paynue [111P) — 1 MuH, snoHranus
npu 72 °C —1 mun); 3akinounTenbHas s5moHranus — 10 mun npu 72 °C.

B IIIP-ammmdukanuu mpoayKThl oumimaiu sk30HykiIeazon [ (Exol) m memnounoi
docdarazoii (SAP) kak omucano panee [19]. Ouumiennsie npoayktsl [TIP ObIH MOMEUEHBI
(bIyopecIieHTHRIMH KpacuTesiIMH ¢ ucnoib3oBanueM BigDye Terminator v3.1 Cycle
Sequencing Kit Applied Ownocucrembr. OOpa3ubl CEKBEHHPOBAIM C  IMOMOIIBIO
aBromatuyeckoro ananusaropa ABI 3730 XL JIHK (Applied Biosystems, CILIA).

AHanu3 1nocneaoBaTeNIbHOCTEH T€HOMOB BUPYCOB ITPOBOJIMIICS C UCIIOJIB30BAHUEM 0a3bl
nanabix GenBank (NCBI). Jlna Bupyca Konro—KpsiMckoit remopparuueckoi JTUXOpajKu —
yuacTok N-reHa S—, L—cermentoB. Ha ocHOBe BBIOpaHHBIX IOCIIEAOBATEIBLHOCTEH OBLIH
CIPOEKTHUPOBAHBI ITpaiiMepsl 1 (hIIyOpECLIEHTHO MEUEHbIE 30H/IbI C UCTIOIb30BAHUEM MPOTPaMM
Primer-BLAST u OligoAnalyzer. IlpoBepka «in silico» (B KOMIBIOTEPHOH MOJENN)
MOJATBEPANIIA OTCYTCTBUE HecHenu(UUHBIX COBHAJACHUN C APYTMMU OPTOHAWPOBHpPYCAMHU U
¢naBuBupycamu (Tabmuua 1).
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Tabauma 1. HaGopbl BHEMIHMX W BHYTPEHHUX MpPaiMEpOB, HCIOJIB30BAHHBIX IS

IIOCTaHOBKH JBYX payHaosou I1I1P

HaumMeHoBaHHe IocnenoBarenbHoctTh (5°— | Pazmep MuiieHb CcbLIKa
3%) MPOAYKT
a b.p.
[TpaiiMeps! 1151 IEPBOTO payHIa aMIUTH(GUKAITIH

S—rna— CCHF-F1 | acgcccacagtgttctcttgagtg 738 S segment | DOLI:
10.31082/172
8—452X—
2018-195-9-
54-60

S—ma—-CCHF-R1 | caaggcctgttgcracaagtgctat DOI:
10.31082/172
8—452X—
2018-195-9-
54-60

M-CCHF-Kuhn- | caaagaaatacttgcggcacg 956 M segment | 12

F

M-CCHF-NCB- | cctyttacaccaytctagyargccttc DOI:

R1 10.31082/172
8—452X—
2018-195-9-
54-60

L-CCHF-NCB- | cttamgaggatgctrtctgacaa 821 L segment | DOI:

F1 10.31082/172
8—452X—
2018-195-9-
54-60

L-CCHF-NCB- | ttgttagarccrtataagaatgttga DOI:

R1 10.31082/172
8—452X—
2018-195-9-
54-60

[TpaiiMepsl Ui BTOPOTO PayH/Ia aMILTH(PHUKAIUN

Burt— CCHF-F1 | tggacaccttcacaaactc 536 S segment | 13

Burt— CCHF-R1 | gacaaattccctgcacca

M-CCHF-NCB- | tcagtacgtaagtgttaactttgag 847 M segment | DOI:

F2 10.31082/172
8—452X—
2018-195-9-
54-60

M-CCHF-NCB- | ccttgaggnaangtcaagattat DOI:

R2 10.31082/172
8—452X—
2018-195-9-
54-60

L-CCHF-NCB- | tggagayggtgatgtgtttacagc 608 L segment | DOI:

F2 10.31082/172
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8—452X—
2018-195-9-
54-60
L-CCHF-NCB- | gctgcatatgyctttctatycctgt DOI:

R2 10.31082/172
8—-452X—
2018-195-9-
54-60

Pe3yabTaTbl. Panee Hamu OBbIT MPOBEAEH MOHHMTOPUHI 3apaKCHHOCTU HKCOJOBBIX
kienieit Bupycom KKIJI B Typkecranckoil 00jacTH, pe3yiabTaThl KOTOPOTO TMOATBEPININ
Hanmnune PHK Bupyca B momymsauusx xnemieii Hyalomma asiaticum, CHATBIX C OBEIl B
Co3akckoM paiione, u H. scupense ¢ xopoB B MakTtaapanbckoM paitone [22]. OgHako s
NOHUMAaHHUS  MOJICKYJIIPHOM  SBOJNIIOLUMU M (DUIOTCHETHYECKOTO0  MPOUCXOXKICHUS
HUPKYJIUPYIOLIUX IITaMMOB TpeOOBaIOCh MPOBEICHNE CEKBEeHUpOBaHus. B HacToseit padorte
NPEICTaBICHbl PE3yJbTaThl T€HETHUECKOro aHalu3a TpeX BBHIOPAHHBIX MOJOKHUTEIHHBIX
U30JITOB. V3 TMyJnOB TMOJOXKUTENBbHBIX NP00, BBISIBICHHBIX B XOJA€ MPEIbIIYIIEro
UCCIICIOBaHMS, JUI CEKBEHUPOBaHMs OBUIM OTOOpaHBl 4YeThlpe oOpasla IoKa3aBIIne
noytoxuTeNbHBIN pe3ynbTat B [TL[P o6pazen Ne20 Ct—37.82 (Cozakckmii p—H), Ne21 Ct—21.34
(Cozakckmii p—H), Ne22 Ct — 34.80 (Cozakckuit p—H), Ne91 Ct — 36 (MakrapanbCKkuii p—H).
AHanu3 mokasai, 4yTo crnerupuyeckre mojochl, COOTBETCTBYIOIINE 1IE1eBOMY (pparMeHty S—
CerMEHTa, YeTKO BU3YyaJH3UPOBAIUCH B Tpex oOpaszmax (Ne20, Ne21 u Ne22). B To xe Bpems,
amrmudukaius ¢pparMmeHTa L—cerMeHTa okasanach YCIEIIHOW TOJBKO JJIsi OJJHOTO oOpasiia
(Ne21), roe Oblia BBIBICHA IOJIOCA OXXKUAAEMOM MOJIEKYJsipHOM Maccel. Ilpu anamuze
¢bparmeHTOB M—CErMeHTa MOJIOKUTEIbHBIX PE3YJIbTaTOB BO BCEX YETHIPEX HCCIIETOBAaHHBIX
npobax nosyueHo He 6pu10 (Pucynok 1).

20 21 22 9 k- 20 21 22 91 k- 20 21 22 o1 | k-
._.----rr-—-n-.-h-..-'un..;.__q-‘,_’.._I . - H ’ .
l J I |

| ? T
S CcermeHT W cermeHT L cermeHT

Pucynoxk 1. Pe3ynbrarsl a5ekTpodopeTudeckoe pazieseHne MpoIyKToB aMITH(DUKAITAN
yeTbIpex o0pa3uoB Bupyca KKI'JI ot knemeit Hyalomma asiaticum
n3 TypkecTranckoi oomactu

Heobxoammo OTMETHTBH, YTO M3 YETHIpEX O0pa3IloB, OTOOPAHHBIX IO pe3yjbTaTaM
ckpunuHroBoii I[P B peansHOM Bpemenu, oguH u30iaT (Ne91) He mokaszan cnenuduueckon
amrmudukanuu ¢parMmeHToB S, M u L—cermMeHTOB mpu mocTaHoBKe Kiaccudeckoi [ILIP.
OtcyTcTBHE BHIMMBIX MPOIYKTOB aMIUM(HUKAIMK Ha JJeKTpodoperpaMme CAenaio
HEBO3MOKHBIM JTaJIbHEHIIIee CEKBEHHUPOBAHUE MaHHOrO oOpasma metomom Cenrepa. st
CUCTEeMATH3allMi JIaHHBIX O MPOUCXOXKIACHUM W XapaKTePUCTHKAX HCCIEIyEeMbIX IMpoo,
OCHOBHBIE CBeJeHUSI 00 U30JTax, BKJIIOYas reorpauueckyro JIOKalu3aluio, BUJ
MEPEHOCUYHKA U PEe3yIbTaThl MOJIEKYJSIPHOTO CKPUHUHTA, OBUIM CBEICHBI B OONIYIO TAHEb.
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[TonpoOHast xapaktepuctuka obOpasnoB Bupyca KKIJI, oroOpaHHBIX [JIs TE€HETHYECKOTO

aHanu3a, peJcTaBlieHa B Tabmule 2.

Ta6munma 2. Xapakrepuctuka unsonsatoB Bupyca KKIJI, BblgeneHHbIX H3 Kielen
Hyalomma asiaticum (Typkectanckas obmacts 2025 1.)

Ha3sBanue usonsra Mecto cOopa | Buosornueckui CexBeHnpoB
(paiion) XO35IUH aHHBIH
CerMeHT
CCHFV(20)/Turkestan/S1/2025 Co3zakckuit Hyalomma asiaticum S
CCHFV(21)/Turkestan/S2/2025 | Co3akckwii Hyalomma asiaticum S, L
CCHFV(22)/Turkestan/SL3/2025 | Co3akckuii Hyalomma asiaticum S

[To pesynbraraM (HUIOTEHETHUECKOIO aHalu3a, TPU MCCIEAOBAHHBIX H30JSATa U3
Typxecranckoit obmactu Ne 20, 21, 22 Bouum B COCTaB OJHOTO KJacTepa U OTHECEHBI K
reHotuny Asia 2. IlocTpoeHHble (WIOTEHETHYECKHUE NEPEBbsI JIEMOHCTPHPYET YETKOE
paznenenue Bupyca KKI'JI Ha ocHOBHBIE MUPOBBIE TEHOTHIIBL. Bee Tpu n3051sTa, BEIACIEHHBIE
u3 knemen H. asiaticum B TypKkecTaHCKON 00J1acTH, KJIIACTEPU3YIOTCS B IIpeeax JUHUMA Asia

2 (Pucysnku 2, 3).
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MHO37281 Oman 2014826F Oman 2014
D01 BORD KATIZO/ZOND Karakhatan: Turkestan 2010

AFB2TEI0 Matin Fakisian

ool 141 Kazakhatan: Seiram 2015
HRMA52305 AIIORIEEO ATGRaNEtan 2009
| MIMOIFZTS Oman 2012408 Oman 2012

MHOI7ZB0 Cman 201311685 Omean 2013

n1G8 Pakistan Pakistan 2000

45 Crman Omean 1907

@ <XODETO2 Hok pool 130 Kazakhatan: Sairam 2018

[ SHOOBE40 SOT Aghaniatan 2012

659TR4 WUQIGZO6 Chine 2017

KX IZATAR S 201 Whaman Kazakhsian: S Kazakheian 2015

@ OREINTE atiain 74 Kazskhatan 2022
INOREBEE TAILIK <7 Tajkstan Z010
AY04BORI.Z TAIMUEDES Tajketan 1000

INEZIORT NIVA 118504 Indie 2011

A¥Z23475 Hodeha Usbokistan 1667
it

HIGTOSA2 lranZahedan 19 ran 2012

KUZO7001 SRR iran 2015

v Africa

KX01 3440 Gaib Tajikistan 1909
CCHE 20 sam

cenE 21 mam
CCHF 22 s SmimAr
[ @ ocioo0ns caziioz018 Kazamnetn: Tumosian 2018
| - o wazm2018 . 2018
rarn

AFa1saIE 7001

BUATTADA FOIZIMIE China 2004
DQ217802 CYL/TIOB03E China 2008
FUBG2000 YLOMDET Chine 2004

KYS54080 TL16OT0 © zo1e

AF3GZON0 TOG1 China 1875
DQ211642 CEBO31 China 1968
AIO1 0645 0407 ©

o aozaver ea1s8 crinm oe

K @ ~X096703 tick poot 134 Karakhatan: Seiram 2016

AFA81798 Uznek/TI107145 Usbekictan 1985

KXOGE700 tick pact B0 Kazakhstan: Maktaarsl
ON7B3805 Kazakhstan: Zhalagash 2021
CO1E008E KAZ/1B/2018 Knsakhstan: Turkestan 2018
HXOBETOS tick poo! 1041 Kazakhstan: Makiaaral 2016

: Turkaatan 2018

—| Amrica 2

Atrica 3
- KRBAABIE TIGTZ013 Fussin 2013
DGZ11641 AMDIBEES Mawritania 1984
[l HosTaTe =
- G2 1648 SPLA1 &
PO P
I DQZ11639 ADB184 Scncoal 1969
- Africa 3
= L DOz11640 AMDI5TA0 Seoegel 1972
DGZ 11638 AFSZ Grooce 1975 ] Eurcpaz
KRA14A30 IOSTZ014 Russis 2014
Europe 1

DO211649 Turkey2005 10849 Turkey 2007
KJOZTB2Z IranisfahanTs iran 2013

PucyHok 2. JlepeBo MakKCUMaIILHOTO MPaBa0mo00us mTaMMoB Bupyca Kpsim — Konro

reMopparuueckoi JIMXOpaJKu Ha OCHOBE MOJIHBIX MTOCIEA0BATEIBHOCTEN S CETMEHTOB.

UepHble KpyKKU MPpeACTaBISIIOT mTammbl u3 Kazaxcrana. CekBeHUPOBaHbIE B JAHHOM
HCCIIeIOBaHUH ILITaMMbl 0003HaY€HBI YEPHBIMU POMOaMU

51



BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

KRB148090 4691ST Russia 2009
n [kxnmmsn Ast133 Russia 2012
KRB14879 46ST Russia 2012
KRE14876 365T Russia 2014
7 || KR814878 44ST Russia 2010
|- KY982864 Kalmykla Shh 1 Russia
72 | KR8 14887 3820ST Russia 2007
KX013462 K229 194 Russia 1989
D@211618 Kashmanov Russia 1967
AY995166 VLV100 Russia 2003
KX013477 Mamon Russia 1968
KRB14877 37R Russia 2013
KX013486 Saf Russia 1968

L D0211617 Dresdov Russia 2005 Europe 1
KU161562 1CR/HU Russia 2015
{ rotses szsmormizots russa 25
MH133288 2013 14 79 Kosovo 2013
- MF511192 Tur 2004 813137 Turkey 2004
MH133312 AK151A Kosove 2015
EU044832 Kosova Holi Yugoslavia 2007
MH133306 AK141A Kosovo 2014
MH133287 2013 19 289 Kasova 2013
MH133270 2013 6 180 Kosovo 2013
MH133303 2013 25 380 Kosove 2013
KX013465 K220 243 Russia 1084
DQ211623 10848 Turkey 2003
GQIFT055 Kelkitds Turkey 2006
KY484043 UCCRA417 Uganda 1965
DQ211621 SPU103/87 South Africa 1985
MF511206 SPU41 84 813060 South Africa 1984

HQ378180 AlFulah 3 Sudan 2008
HQ378181 AIFulah 4 Sudan 2008
KJ6B2797 SPU4B/S0 South Africa 1990
DQ211615 ArD39554 Mauritania 1984
HQ378183 AB1 Sudan 2009
DQ211613 ArDB194 Senegal 1969 Africa 3
DQ211614 AD15786 Senegal 1972
AY947891 IbAr10200 Nigeria 2005
KJBB2801 SPUI38I/BT South Africa 1987
KJ6B2803 SPU18/88 South Africa 1988
KJ682804 SPU4S7/88 Namibla 1988
DQ211620 South Aflica 1967
DQ211622 SPU415/85
KJ682799 SPU431/85 South Africa 1985

&
GU477492 79121M18 China 2004
'4L KY354082 YL16070 China 2016 J Asia 8
o | MHEBB489 YL16204 China 2016
@ KX129730 Kazakhstan Maktaaral 2015
@ Kx013453 Kazakhstan 1071

KC344855 SCT ex Afghanistan Alghanistan 2012
KY213712 NIVIG1064 India 2016

KX013456 K168 40 Turkmanistan 1973

@ Kx129734 Kazakhstan Saram 2015

AYT20893 TADUHUB966 Tajkistan 2006

KX013447 Hadzha Uzbekistan

@ KX120757 Kazaknsian Makinarsi 2015

@ X120731 Kazakhstan Makiaaral 2015 A
GOHF 21 sam

KX013444 Galb Tajikistan 1969

MN930410 1971989 India 2019

MK330136 MCL1BT305 India 2018

MN930405 19H2856 India 2019

MN930408 19H3092 India 2019

MH396673 NIV1733666 India 2017

MNO30403 19H3068 India 2019

L—— AY422208 Matin Pakistan 2003
@ ©R633378 Kazakhstan 2022
@ x129739 Kazakhstan: South Kazakhstan 2015
HMA52307 AfgD82980 Afghanistan 2000
JNS72091 NIV112143 India 2011 By
w |- KCB67272 Zahedan Iran 2007
w | @) Kx129736 Kazakhstan Sairam 2015
DQ211616 C68031 China 1968
" @ Kx129733 Kazakhstan: Sairam 2015 J Laals

DQ211618 Oman 2005
DQOTE412 Semunya Uganda 2005

4““7_{ DQ098335 3010 Congo 2006 Atrica 2
% | DQ211624 UG3010 Congo 1956

DQ211612 AP92 Greec 1975 7] Europe2

0080

Pucynoxk 3. JlepeBo MakCHMaIbLHOTO TIpaBaomno100us mraMMoB Bupyca Kpeim — Konro

reMopparu4ecKor JUXOPaJAKA Ha OCHOBE MOJIHBIX MTOCIEA0BATEIBHOCTEN L CEerMEHTOB.

UepHble KpyKKH NPEACTaBISAIOT mTaMMbl U3 Kazaxcrtana. CeKBEHUPOBAHBIN B JaHHOM
WCCJICTOBAaHHUH IITaMM Ha (PUIIOTEHETUYECKOM JiepeBe 0003HAUYECH YEPHBIM POMOOM.

AHanm3 mokasal BBICOKOE TeHETUUECKOE CXOICTBO UCCIICIOBAHHBIX U30JISITOB (97,9% 1o

S—cermenty u 98,2% no L—cermenTy) co mraMMmaMu, paHee BbISIBICHHBIMU B LleHTpanbHO—
AszuaTckoM peruoHe. HonyquHHe JaHHBbIC YKa3bIBArOT Ha MNPUHAJICIKHOCTD
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AQHAIM3UPOBAHHBIX M30JIITOB K TEHOTHIy Asia 2 W MOTYT CBUJETEIIbCTBOBAaTbH O €ro
IPOI0JDKAIOIIEHCS IUPKYJIISIIMK B IPUPOAHBIX ovyarax TypkecTaHckoi o0iacTu.

B T0 Xe Bpems, ¢ y4eTOM OIrpaHHYEHHOI'O YHCIa CEKBEHHPOBAHHBIX 00pa3LOB,
MOJIyYEHHBIE PE3yJIbTaThl CIEAYEeT paccMaTpuBaTh KakK MpeaBapuTeiIbHble. BriaroueHue
JTAHHBIX TOCJIEI0BATEIbHOCTEN B aHAJIN3 pacllIupsieT MpeacTaBiIeHus o punoreorpadguueckom
pactipenenenun Bupyca KKIJI na rore Kazaxcrana u JeMOHCTpUPYET 3HAYMMOCTb
CEKBEHHUPOBAHMUSI JIJISI MOJIEKYJIIPHOTO MOHUTOPHHTA BO30YIUTEIS.

Qunozenemuyeckull anaiuz S—ppaemenma

B cootBercTBUU ¢ oOmenpuHATON Kiaccupukanuend, S—cermeHT Bupyca Crimean—
Congo hemorrhagic fever virus mogpa3zaensiercss Ha BoceMb reHOTUIIOB: Asia 1-2, Africa 1-3
nu FBurope 1-3. Bce u30iThl, CEKBEHUPOBAHHBIE B HACTOAILIEM HCCIEIOBAHUH,
KIIACTepU30BAINCh B Tpeenax reHotuna Asia 2, GopMmupys eIWHyI TPYMIy C paHee
onucaHHbIMM mTaMMamu u3 Kaszaxcrana wu Tamkukucrana (pucyHok 2). AnHanmm3
HYKJICOTHHON TOMOJIOTUH MTOKa3all, YTO UCCIEAOBAaHHBIE U30JIATHl JEMOHCTPUPYIOT BBICOKYIO
crenenb cxoxactea (97,1-97,9%) ¢ kasaxcraHCKMMM IITaMMaMH. MakcuMasabHas
UAeHTHYHOCT (10 97,9%) Obuia BBISIBICHA CO IITaMMaMH, LHUPKYJIUPYIOIIUMH B
Tamxukucrane. BHyTpurpynmnoBass AuBepreHIMsi Oblla HU3KOH, YTO CBUIECTEIBCTBYET O
TEHETUYECKON OJTHOPOIHOCTH IIUPKYJIUPYIOUIUX BAPUAHTOB S—CETMEHTA B PETHOHE.

Qunocenemuueckuti ananuz L—ppaemenma.

Owmnorenerndyeckuit ananmu3 L—cermenta (PucyHok 3) mokaszani, 4To HCCIEAOBAaHHBIM
M30JIIT KJIacTepU3yeTcs C paHee omucaHHbIMH InmTammamu u3 Kazaxcrana (KX129730,
KX013453), uro yka3plBaeT Ha €ro HPUHAMICKHOCTh K TreHoTuny Asia 2. Haumbosbiias
HYKJICOTHIHAS HUACHTUYHOCTH (10 98,2%) oTmedyeHa co mramMmoMm u3 TamkuKucTaHa
(KX013447). IlonyueHHblil pe3yapTaT MOATBEPXKIAECT ONM3KOE (PHIOTEHETHYECKOE POJICTBO
MCCJIETOBAHHOT'O U30JISITa CO IITaMMaMH, LIUPKYJIUPYIOMKUMHU B cTpaHax LlenTpanbHoit A3un.

Hamu Obin mpoBeneH CpaBHUTENBHBIA aHANH3 HYKICOTHUIHBIX MOCIEAOBATEIBHOCTEH
n3oisatToB Bupyca KKI'JI ¢ momompio mporpammuoro obecrieuenus DNASTAR MegAlign.
[TocTpoena maTpuila, OTpaxkaroias CTeNeHb TeHETHUYECKOT0 POICTBa MeX Ay n3oisitaMu Ne 20,
21, 22 u pedepeHThIMH, B3ATHIX U3 MexayHapoaHoi 6a3bl qanHbix GenBank (Pucynox 4).
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S segment

Percent Identity

[1 234 s e [7 [8 9 1011 12]13] 14 ]
1 M 981 |975 |97.5 |94.9 [99.4 [99.4 |98.1 |93.6 |99.4 |99.4 [99.4 975 |987 | 1 HUB966_Tajikistan_1990
2 | 19 [ 9658 [96.8 [94.3 | 97.5 [97.5 96.2 |94.3 |07.5 |97.5 [97.5 [96.8 [99.4 | 2 AY223475_Hodzha_Uzbekistan_1967
3 |26 |33 1000075 96.8 96.8 |95.5|94.0 968 |96.8 |96.8 |07.5 [07.5| 3 = CCHF_20_sam
4 |26 |33 00 [HEMlo7s 968|068 955 949 068 968 06.8 975 (075 4 CCHF_21_sam
5 |53 [60|26 |26 [Mlos3 /043 930|924 943 043 043 |0a90[0a0] 5 CCHF_22_sam
g | 6 |06 2633 33 60 1000 975 93.0100.0100.0/100.0/96.8 |98.1 | & | JF922679_NIV_1040532_India_2011
§ | 7 06|26 333360 oo M o75 93.0[1000/1000[100.0/96.8 [98.1| 7 |  JF922681_NIV_10405051_India_2011
| 8 [19 |40 |46 a6 |74 |26 |26 [Mlo1.7 /975975 975 955 9.8 8 JN0B6996_TAJUK_*7_Taijikistan_2010
S |9 686154 5482|7575 so Ml 93.0 93.0930 049 936 9 JN108025_Dubai_616_United_Arab_Emirates
10 |06 |26 |33 |33 [6.0 | 00 |00 |26 | 7.5 [Jll100.0]100.0 96.8 |98.1 | 10 JN572087 NIVA 118594 India_2011
11 | 06 | 26 | 33 | 33 | 6.0 | 00 | 00 | 26 | 75 | 0.0 [Il100.0 968 [98.1 | 11 JN572089_NIV_112143_India_2011
12 [ 06 |26 |33 |33 [6.0 00|00 |26 75|00 | oo [llloscs 981 12 JX051650_HSADL_India_2011
13 |26 (33 |26 |26 |53 [33 |33 |46 |54 |33 33|33 [[lllors| 12 KX013446_Gaib_Tajikistan_1969
14 [ 13 |06 |26 |26 [53 |19 |19 |33 |68 |19 |19 |19 | 26 [l 14 KX013449_Hodzha_Uzbekistan_1967
|1 12345 e |7 8 9 1011|1213 14
L segment
Percent Identity
[1 [ 2]3[a]s e[ 7 [8 9 [10]1[12]13]
1 Ml 99.0 (96.1 |96.1 |97.7 |97.4 |96.6 |96.6 |96.6 |96.6 | 96.4 | 96.6 | 96.6 | 1 KX129737_Kazakhstan_Maktaaral_2015
2 | 1.0 (I 96.1 |96.1 [97.7 [96.9 [96.6 |96.6 | 96.6 |96.6 [96.4 |96.6 |96.6 | 2 KX129731_Kazakhstan_Maktaaral_2015
3 |3s | a7 [ occ.a 074 |97.2 96,9 96.9 |96.9 [96.0 966 |96.9 |96.0 | 3 CCHF_21_sam
4 |40 |40 |35 M o7 |98.4 [96.9 969 |96.9 |96.9 966 |96.9 |96.9 | 4 HUB966_Tajikistan_2006
5 24 | 24 | 24 27 I-\ 98.2 [98.4 |98.4 |98.4 |98.4 |98.2 |98.4 [98.4 | 5 KX013444_Gaib_Tajikistan_1969
8 1 e |27 |32[27 16|10 Mo77 077|077 |07.7 [074 977 [97.7 | & KX013447_Hodzha_Uzbekistan_1967
;-; 7 | 3535293216 |24 1000 /100.0[100.0/99.7 [100.0/100.0| 7 MK330136_MCL18T305_India_2018
Z | 8 |35 |35 2932162400 [lll1000[100.0]99.7 |100.0/100.0] 8 MN930403_19H3068_India_2019
9 | 35|35 |29 3216|2400 oo [ll100.0]9.7 [100.0/100.0| 9 MN930405_19H2856_India_2019
10 |35 (3529|3216 2400 00 oo [Hlll997[1000[100.0] 10 MN930408_19H3092_India_2019
1 (38 38 32 35|19 |27 03030303 [llloo7 997 11 MN930410_19T1989_India_2019
12 |35 |35 |29 |32 |16 |24 00 00 00|00 |03 w00 12 MH396673_NIV1733666_India_2017
13 (35 |35 |29 [ 32|16 [ 24 00 00 00|00 03|00 [l 13 MN930403_19H3068_India_2019
[ 1213 a|s e |78 9 1011|1213

Pucynoxk 4. [IporieHT HACHTHYHOCTH/PACXOKACHHUS TTOCIICIOBATEILHOCTEH S CErMEHTOB
(m3omsaTer Ne 20, 21, 22) u L cermenToB (u301aT Ne 21) ¢ GnmxaiiumMu cocesiMu

M3onarer ot knemeit Ne 20, Ne 21 coryiacHO mpoOBEIEHHOMY CPAaBHEHHUIO Ha MAaTpUIIE
MOMAPHOTO CXOJACTBAa HYKJICOTHAHBIX mochenoBatenpHocTeir Bupyca KKIJI oGpasib
unentuunsl Ha 100% mexay coboit (nuBeprenmms 0,0). DT u30aATH Hanbonee ONU3KH K
m3onsataMm w3 Tamkukucrana (KX013446 Gaib Tajikistan 1969) wu  Y30ekucrana
(KX013449 Hodzha Uzbekistan 1967) ¢ nmporieHTOM uaeHTUIHOCTH 97,5%. M3omar Ne 22
3ameTHO oTimaaercs oT Ne 20, Ne 21 cxoacto cocrasnset 97,5% (nuBeprenius 2,6). Uzonst
Ne 22 rtakxe MMeeT pOACTBO CO MmTaMMaMM W3 Y30ekucrtaHa u TapkukucraHa (CXOICTBO
94,9%) olHaKO YPOBEHb OTIUYHSI OT BCEX OCTAJBHBIX B TaOJIMIIE BBILIE, YeM Y u30JsToB Ne 20,
Ne 21

Obcyxnenne. PesynpraTthl  (umiioreHetnueckoro anaimsa (Pucynkm 2,  3)
JEMOHCTPUPYIOT, UYTO BCE TpPHU UCCIENOBaHHBIX u3oiATra Bupyca Kpeim—Konro
remopparudeckoit nuxopagku (Ne 20, Ne 21 wm Ne 22), BbISBICHHBIC Ha TEPPUTOPUHN
TypkecTaHCKOM 007acCTH, OTHOCSTCS K TeHeTHdeckKod muHuu Asia 2. M30asaTel GopMHUPYIOT
BBIpQXCHHBIH KJACTep C BBICOKOM cTaTucTHYeckol moanepxkkond (95-98%), uro
CBHUJIETEJILCTBYET 00 MX TECHOM 3BOJIIOLIMOHHOM POJICTBE MEXIY co00il. Bricokas cremneHb
CXOJICTBa HAOJIOMAETCS CO INTamMMaMu, BbieNeHHbIMH B 2024 T B ApBICCKOM paiioHe
Typxecranckoii o6nactu (Homepa Gen Bank: PV646618.1, PV646617.1), uto yka3siBaeT Ha
OTHOCHUTEJIbHYIO0 KOHCEpBaTUBHOCTH TeHo(hoHaa Bupyca KKI'JI B maHHOM MpupoIHOM ouare.

[TonyueHHbIe MOCIEI0BATENLHOCTH JOMOJHSAIOT UMEIOIIHUECS JaHHBIE O TE€HETUYECKOM
pazHoo6paszuu Bupyca KKI'JI B IOxuom Kazaxcrane u moaTBep)Aar0T, 4YTO MUPKYIUPYIOIIHE
B PErHOHE BapUaHThI BUPYCa OTHOCITCS K CpeHea3naTcKoi muHun Asia 2. BkiItoueHue HOBBIX
nocie0BaTelbHOCTEl B (DUIOreHEeTHYeCKUl aHalu3 IMO3BOJISIET YTOYHUTH IIOJIOKEHUE
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JIOKaJbHBIX M30JISITOB BHYTPHM JaHHOI'O TE€HOTHIIA W PACHIMPSET MPEACTaBICHUS O €ro
IIPOCTPAHCTBEHHOM pacIpOCTpaHeHUN B npenenax LlentpanbHoil Azun.

[lonmyyeHHble paHHBIE MOTYT YyKa3blBaTh Ha LUPKYJIMIO BHUpyca B IIpeaenax
UCCIIElyeMOIl TEPPUTOPUN M TEHETHUECKYIO OJIN30CTh BBISIBICHHBIX H30JIATOB. B TO ke Bpems,
C y4eTOM OTpaHMYEHHOro 4yucia oOpa3loB, a TaKXKe MOJy4YeHHUs IOCieN0oBaTeNbHOCTH L—
CErMEHTA TOJIBKO JUIsl OJTHOTO U3 HUX, JAHHBIE PE3YJIbTaThl HE TO3BOJIAIOT A€IaTh OJJHO3HAYHbIE
BBIBOJIbI O XapaKTepe LUPKYJIALNN BUpyca WU OTCYTCTBUU 3aHOCOB APYIMX T'€HOTHUIIOB. [
MOJATBEPXKICHUS JTUX TPEANONOKEHHH HEOOXOAMMBI JIOTIOJIHUTENBHBIE HCCICIOBAaHMS C
pacmuperHoil  BbiOOpkoi. IlogoOHas cTaOMIBHOCTH  (PHIIOTEHETHYECKOW  CTPYKTYPHI
XapakTepHa [ ycrosiBIIMXcsi npupoiaHelix ouaroB KKIJI, rme wnupkynsuus Bupyca
MO//IEPKUBACTCA YCTOMUHUBBIMU CBSI3SIMU MEXYy IEPEHOCUNKAMU U TIPOKOPMUTEISIMHU.

Hecmotps Ha To, uto pakt nupkynsamuu Bupyca KKI'JI B Typkecranckoit oomactu Oblt
yCTaHOBJIEH paHee [21], mpuUMEHEHHME METOJ0B CEKBEHHUPOBAHMS IO3BOJIMJIO YTOYHUTH
(rIoreHeTUYEeCKyI0 MPUHAICKHOCTh BBISIBICHHBIX N30JIATOB U MOATBEPIUTH UX OTHECCHHE K
auHuM Asia 2. ®uioreHetnyeckas OJM30CTh HCCIEJOBAHHBIX H30JISITOB K LITaMMaM U3
COCEHUX PEeruoHoB LleHTpabHON A3MM MOYKET OTpaXkaTb UCTOPUYECKH CIIOKMBILNECS ITyTH
pacmpocTpaHeHHsI BUpYyca, CBSI3aHHBIE C MUrpamued kiemiedr poma Hyalomma n
NEPEMELIEHUEM UX POKOPMHUTENIEH.

Cnenyer oTMeTHThb, 4TO amiuiupukanus ¢parmeHta L—cerMeHTa reHoma BHpyca
OKa3aJlach YCIEUIHOM JIUIIB JIIsl OTHOTO 00pasna. ITo, BEPOSITHO, CBA3AHO C HU3KON BUPYCHOU
Harpy3koil B kiemax wuiu gerpamanved PHK B uccnenyemom wmarepuarne, 4to paHee
OTMEYAJIOCh U B APYTUX UCCIIEAOBAHMSIX IPU aHAIM3E MOJIEBBIX 00pa3ios [24].

OrnpenesieHHbIM OIPAaHUYEHUEM HACTOAIIETO MCCIEIOBAHUSA SIBISETCS OTHOCUTEIIBHO
HEeOOJIBIIIOE YHCIIO YCIEITHO CEKBEHUPOBAHHBIX 00Pa3lloB, YTO HE MO3BOJISIET B MOJTHON Mepe
OIICHUTH TeHeTnueckoe paznooOpasue Bupyca KKI'JI B mpeaenax ucciemyemMoil TeppuTOpHUH.
Kpome Toro, mpu anammuze QparMeHTOB M-—CerMeHTa T'€HOMa BHpYycCa IOJIOKUTEIbHBIX
Pe3yNbTAaTOB B UCCIIEJOBAaHHBIX 00pa3liax MoJy4eHo He ObLI0, 4TO HE MO3BOJIMIIO TPOBECTHU €T0
¢wroreHernyecknii aHanu3. Mexay TeM u3ydeHHe M-—cerMeHTa MOXET IpPEeI0CTaBUTh
JOTIOTHUTEIbHYI0O UH(GOPMAIUI0 O (PUIOTEHETHUYECKOH CTPYKTYpe BHpYca U BO3MOMKHBIX
COOBITHSIX peaccopTallii. B cBsA3M ¢ 3TUM JanbHEHIIMEe HCCIeA0BaHMsS, BKIIOYAIOIINE
pacimupeHHbli 0TOOp 00pa3lioB U CEKBEHHMPOBAHHE BCEX TPEX CErMEHTOB I'€HOMa BHpYcCa,
NPECTaBISIOTCS BXKHBIMH 7151 00Jiee TTOJTHOTO MOHMMAHUS MOJIEKYJIAPHON SMHIEMHUOIOTHA
KKI'JI B peruone.

3akmouenue. IlpoBeneHHOE MONEKYISIPHO-TEHETHYECKOE U (DPUIOTEHETHYECKOe
HCCIIEIOBAHME TIOKa3ajlo, 4YTo Tpu wu3ojara Bupyca KpeiM—KoHro remopparuueckoi
JMXOpAJIKH, BBISBICHHBIC B Kiemax Hyalomma asiaticum Ha TeppuTopun TypKECTaHCKOM
obmactu B 2025 roxy, GopMUPYIOT €IMHBIN KJIaCTEP U OTHOCATCS K TeHOTHUITY Asia 2. Beicokuit
YPOBEHb HYKJIEOTUAHON maeHTHuuHocTu (97,9% mno S—cermenty u 98,2% no L—cermenty) ¢
paHee ONMCAaHHBIMU HITaMMaMH, LUPKYJIUPYOIIMMH B LleHTpanbHO—A3MAaTCKOM pETrHOHE,
yKa3bIBaeT Ha UX OJIN3KOE T€HETUYECKOE POJICTBO U PErHOHAIBHYIO MTPUHAIIIC)KHOCTb.

[lomyyeHHble pe3ynbTaTbl MOATBEPKAAIOT PUHAUIEKHOCTh  aHAIM3UPOBAHHBIX
U30JIATOB K TeHOTUNYy Asia 2 M COTJIaCyIOTCSl ¢ paHee OIyOJMKOBAHHBIMU JaHHBIMH O €rO
pacnpoctpanenun B llenTpansHoii Asuu. IIpoBeneHHOE HCCIEAOBAHHE JAEMOHCTPUPYET
UHPOPMATUBHOCTh  METOJOB  CceKkBeHUpoBaHus BupycHo PHK ans  yrounenus
(buIOreHeTUYECKON MPUHAMICKHOCTH H30JSITOB U UX HCIOJIb30BAaHUS B MOJIEKYJISIPHOM

Monurtopunre Bupyca KKI'JL

Kondankr narepecoB. ABTOPHI 3asBIISIOT 00 OTCYTCTBUH KOH(JIUKTA HHTEPECOB.

3asiBieHHEe O AOCTYMHOCTH [JTAaHHBIX. ﬂaHHLIe, MOATBECPKAAOIIHNUC PE3YJIbTATbl AAHHOI'O0 HCCJICAOBAHNS,
COICPIKATCA B CTATHE.
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Bxkanan aBropos. Konnennus, HanucaHnue — MOATOTOBKAa NEpBOHAYanbHOro BapuaHTta pykomucu, H.T., T.H.;
metozponorusi, P.A., coop moneBoro marepuana, A.b., KM., B.P.; periensupoBanue u penakruposanue, Y.C.,
nporpaMMHOe oOecrieueHue, yrpasieHue nanHeiMu, IIILA., K.JI. Bce aBTOphI mpodMTany M COIJIACHIIUCH C
oIy OJINKOBaHHOM BepcHell pyKOIMCH. ABTOPBI 3asBIISIIOT, YTO JAaHHBIH MaTepHaj paHee He MyOJIMKOBAJICS U He
HAXOJAUTCS HA PACCMOTPEHHUH y IPYTUX U3JaTeleH.

®unaHcupoBaHue. lccinenoBaHue OBLIO BBINOJHEHO B paMKax IPOTPaMMHO-IIENEBOro (HMHAHCHPOBAHUS
Komurera maykm MuHHCTepcTBa HayKH M BbICIIero oOpaszoBanms PecmyOmukm Kazaxcram HTII WPH
BR24992948 «Pa3paboTka HOBBIX AUATHOCTHYECKHX TECT—CHUCTEM ISl 0CO0O0 OMACHBIX BHPYCHBIX MH()EKIIHI
Ha 2024-2026 1T.

BaarogapHocTn. ABTOpHI BEIpakaloT OmaromapHOCTh coTpynHukam PI'Y «lIpIMKeHTCKash TMpOTHBOYYMHAsS
CTaHIMSD) 3a COZIEHCTBUE B OpPraHU3aInuy cOopa IMoJIEBOro MaTepHania.
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Tyiiingeme

Kipicne. [lyHuexy3utik JeHcayIbIK caKkTay YHBIMBIHBIH JKIKTeMeciHe coiikec, KpippiM—
Konro remopparusneik  Kbiz0aceiablH ~ (KKI'K)  Bupychl  koFapbl  ©iM—XKITIMTE,
TUICH3USUIAHFAH BaKIMHANAPIBIH JKOHE CHeUU(UKAIBIK BHPYCKAa KapChl TEpamusHBIH
OonmaybiHa OalIaHBICTBI JKOFapbhl OachIMIBIKTaFbl MaToreHaepre karaabl. Kaszakcran
Pecny6mukaceinga KKI'K Taburm omakrapsr Keizbutopaa, YKamObun skone Typkicran
00JIBICTapbIHa OpHATACKaH, MYH/Ia JKbUT CAbIH aypy sKaFaaiaapbl TipKeIei.

Makcatbl. 2025 xpuisl  Typkicran oOnbickl aymarbiHaa Hyalomma asiaticum
kenenepinae anpikTanrad KKI'K Bupycet PHK n3onsTTapbiHbIH reéHeTUKAIIBIK CUTIaTTaMaChlH
KYPri3y jKoHE OJap/bIH (PUIOTCHETUKAIBIK OPHBIH aHBIKTAY.

Marepuanaap men agicrep. KKI'K Bupycst PHK—chIHBIH TOpPT yiriciHe ceKBEHUPIICY
KYPrizuin, KeiiH HykieoTuATiK Tiz0ekrepre GenBank nepekkopsl oHE (MIIOTeHETHKAIIBIK
Tajaay SiCcTepl KOJIIaHbUIIbI.

Hotmxenep. 3eprrenren TepT YiAriHiy yumeyinae ammudukanus Oaiikanasl. KKI'K
BHUPYCBIHBIH T€HOMBIHBIH S xoHe L ¢parMeHTTepiHiH (UIOTeHEeTUKAIBIK Talaaysl TypKicTaH
OOJIBICHIH/Ia aHBIKTAJIFAH OAPIIBIK U30ISATTAPABIH Asia 2 TEHOTHITIHE KaTaThIHBIH KOPCETTI. S—
dparmenTTi Tanaay Kazakcran men ToxkikcTaH1a aifHaIbIM/IA )KYPreH IITaMMIapPMEH XKOFapbl
HYKJICOTUATIK TOMOJNOTUsIHBI (97,9%—Fa feiiin) aHbIKTaabl. L—(pparMeHTTiH (GHIOreHeTUKAIIBIK
arairbl M30ATTapablH OipiHiH KazakcTaHIBIK ITaMMIapMEH KIIACTEpJICHYIH KOpCeTTi, Oy
peTTe eH KoFraphl colikecTik (98,2%ra neitin) ToxikcTaH mTaMMbIMEH Oaifkanabl. JKynThIk
canbicThipMaitbl Tanjaay Ne20 sxone No21 uzonsrraps! apaceinga 100% colkecTiKTI KOpCeTTi,
anm Ne22 wm3onar yIkeH auBepreHiusMeH (2,6%—fa JeitiH) >koHe Oacka yiariaepacH
CaJIBICTBIPMAaJIbl T€HETHKABIK AJIIIAKTHIFBIMEH CUIIATTA bl 3€PTTEITeH U30JATTap KIIaCTEPhI
JKOFapbl CTATUCTHKAIIBIK KoJAayFa ue 60511bl (95-98%).

KopbIThiHABI. AnbIHFaH HOTHKENEp 3epTTenreH n3ouaartapasiH KKI'K BupychiHbiH Asia
2 opTaa3usIIBIK JKENiCiHE KATaTBIHBIH pacTaiiibl )koHe 0Ccbl TeHOTUNTIH TypKicTaH 00JIBICBIHBIH
TaOWFHU OIIAFbIHAA alfHAIBIM/IA €KEHIH KOpPCeTell. 3epTTEeNIreH YITUIep apachlHlla BUPYCTHIH
0acka reHoTUNITEpiHIH 00y Oenrinepi aHbIKTaJIFaH *KOK. AJbIHFaH AepekTep OpTanblk A3us
eHipiHAe Asia 2 TEHOTHUIIIHIH 0achIM €KEHIIT1 Typalibl OYPBIH >KapUsJIaHFaH HOTIKEIEPMEH
coiikec keneni. KyprizuireH 3eprrey BUPYCThIH (PUIIOT€HETHKAIBIK THECUTITIH HAKTBUIAY KOHE
OHBIH TaOWFH OIIAKTAP/IaFbl TCHETUKAIBIK OPTYPIUIITIH MOHUTOPUHTTEY YIIIIH MOJIEKYTaJIbIK—
TeHETUKAIBIK 9/1iICTEp MEH CEKBEHUPJICYAIH MaHbI3IbLIBIFBIH KOPCETEII.

Tyitinai  ce3gep: Keippiv—KoHro remopparusiislk  Kbiz0ackl, Orthonairovirus,
Hyalomma, ¢unorenusi, HykineoTuaTik Tiz0ek, renoturn, Kazakcras.

GENETIC VARIABILITY OF CRIMEAN-CONGO HEMORRHAGIC FEVER
VIRUS IN THE POPULATION OF IXODID TICKS IN THE TURKESTAN REGION
BASED ON S AND L SEGMENT SEQUENCING DATA

T.I. NURMAKHANOV !, N.A. TUREBEKOV !, A K. RYSBEKOVA !, SX. UMAROVA ',
B.K. AIMAKHANOV !, M.V. KULEMIN 2, R M. BORANBAYEVA 3,
D.K. KAMALOVA 4, A.B. SHEVTSOV *

'LLP «M. Aikimbayev National Scientific Center for Especially Dangerous Infections»,
Almaty, Kazakhstan

2 RSE «Shymkent Anti—Plague Station» of the Committee for Sanitary and Epidemiological
Control of the Ministry of Health of the Republic of Kazakhstan, Shymkent, Kazakhstan

3 ME on REM «Kyzylorda Regional Infectious Diseases Hospital» of the Health Department
of Kyzylorda Region, Kyzylorda, Kazakhstan
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Abstract

Introduction. According to the classification of the World Health Organization, the
Crimean—Congo hemorrhagic fever (CCHF) virus is classified as a high—priority pathogen due
to its high mortality rate, the absence of licensed vaccines, and the lack of specific antiviral
therapy. In the Republic of Kazakhstan, natural foci of CCHF are located in the Kyzylorda,
Zhambyl, and Turkestan regions, where cases are reported annually.

Aim. To conduct a genetic characterization of CCHF virus RNA isolates detected in
Hyalomma asiaticum ticks in the Turkestan region in 2025 and to determine their phylogenetic
position.

Materials and Methods. Sequencing of four CCHF virus RNA samples was performed,
followed by nucleotide sequence analysis using the GenBank (NCBI) database and
phylogenetic analysis methods.

Results. Of the four samples studied, amplification was observed in three. Phylogenetic
analysis of the S and L genome segments of the CCHF virus showed that all isolates identified
in the Turkestan region belong to the Asia 2 genotype. Analysis of the S segment revealed a
high degree of nucleotide homology (up to 97.9%) with strains circulating in Kazakhstan and
Tajikistan. The phylogenetic tree of the L segment demonstrated clustering of one isolate with
Kazakh strains, with the highest identity (up to 98.2%) observed with a strain from Tajikistan.
Pairwise comparative analysis showed 100% identity between isolates No. 20 and No. 21,
whereas isolate No. 22 was characterized by greater divergence (up to 2.6%) and relative
genetic distance from the other samples. The cluster of the studied isolates had high statistical
support (95-98%).

Conclusion. The obtained results confirm that the studied isolates belong to the Central
Asian lineage Asia 2 of the CCHF virus and indicate the circulation of this genotype in the
natural focus of the Turkestan region. No evidence of the presence of other viral genotypes was
detected among the studied samples. The findings are consistent with previously published data
on the predominance of the Asia 2 genotype in the Central Asian region. The study highlights
the importance of molecular genetic methods and sequencing for clarifying the phylogenetic
affiliation of the virus and monitoring its genetic diversity in natural foci.

Key words: Crimean—Congo hemorrhagic fever, Orthonairovirus, Hyalomma,
phylogeny, nucleotide sequence, genotype, Kazakhstan.
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POLYGONUM KOHE ACHILLEA TYBICTAPBIHBIH OCIMAIK
IUKIZATTAPBIHBIH ®APMALEBTUKAJIBIK-TEXHOJIOI'MAJIBIK
ITAPAMETPJIEPI MEH CAH/ABIK KOPCETKIIITEPIH 3EPTTEY

E.M.CYJIEMMEH ', K.K. KOXKAHOBA %, I M. KAJIbIPEAEBA %, ®.E. KAIOIIOBA °,
K K. HYPBIMOB !, B.I. MAXATOBA “, A.b. JDKAJITACBAEBA 2, b.T. KbIJIbBIPBAH 2,
V.M. JATXAEB 2, T.O. YCTEHOBA 2

' «K. KynaxxanoB atbiHaarsl Ka3ak TexHomorus xoHe OusHec yHuBepcuteTi» AK, AcTana,
Kazakcran

2CXK. AchenausipoB ateiHaarsl Kazak yITTBIK MeIUIIMHA YHUBEpCUTET, AnMatsl, Kazakcran
3 «Kazakcran—Peceit mequuHanbeik yauBepcuteTi» bBbM, Anmatsl, Kazakcran

4 Kazakcran Pecniyonukacer Ilpesunentinig sxanbiHgarel «Kazakcran PecryOnmkachiHBIH
¥ nrTeik FeUIBIM akagemusceiy KeAK, Anmatel, Kazakcran

Tyiiingeme

Kipicne. ®apmarieBTkaga OMOTOTUSIIBIK OENCEH/II 3aTTapIblH KO3l PEeTiHIe IOPiNIiK
ecimpaikrepre OaceiMablk  Oepimyne. DataHorizon Research  Gomxkamber — GoiibiHINA,
¢uTonpenapaTTapAbiH aneMAiIK Hapbirbl 2022 xputEbl 192,6 mupa pomnapaan 2032 xbuira
Kapait 357,1 mupn nosutapra neiiH ecemi (KbUIABIK ociM 6,5%). Ocbl 3epTTey asichlHaa
Polygonum tysiceiHbIH Y TYPi (P. acerosum, P. argyrocoleon, P. aviculare) men Achillea
TYBICBIHBIH €Ki TYpiHiH (4. salicifolia, A. setacea) dapManeBTUKAIBIK—TEXHOIOTHUSIIBIK
napameTpIiepi MEH CaHJIbIK KOPCETKIIITepi 3epTTEIl.

Makcarbl. Ocbhl  3epTTEyliH MaKcaThl — OWOJOTHSIBIK O€JCeHal  3arTapibl
OKCTPAKLUsUIAy JKoHE (UTOmpenaparTapabl a3ipaey yuiH Polygonum xoue Achillea
TYBICTapbIHA  JKATaThIH  JOPUIIK  OCIMIIK  IMMKI3aTBIHBIH  (PU3HKATBIK—XHUMHUSITBIK
KOpCeTKIIITepiH  Oaramay  HeTi3iHAe  OJapAblH  (apMaleBTUKAIBIK—TEXHOIOT HSIIBIK
napameTpiiepiH aHBIKTAy.

Marepuanaap MeH daicrep. dapMaleBTUKATBIK—TEXHOJOTHSUIBIK MapaMeTpiiepai
aHBIKTAay OOMBIHINA CAJBICTBIpMAibl 3epTTey Kyprizinmi. [Iukizar 2024 KpUTFBI MayChIM—
tambizaa Lereic Kazakcranaa sxunanasl. THIFBI3ABIK, KEYEKTUIIK, 60C KabaT KejieMi, CiHipy
koad¢unumenti (cy, 30-90% »5TaHON), BUIFAIIBUIBIK, KYJ MOJIIEpl »oHE AKCTPAKTHUBTI
3aTTap/blH MIBIFBIMBI aHBIKTANABL. bapibIk emeynep yu Toyenci3 cepusiia xxyprizimin (n=3),
HoTrkenepi X \pm SD peTiHae YChIHBUIIBL.

Hotuxenep. Polygonum TypnepiHiH IMIIHAE €H >KOFapbl KEYyeKTUIIK MeH 0oc Kabar
kenemi P. aviculare—ne (0,890+0,001 xone 0,91040,001) Gaiikanasl, an SKCTPAreHTTI CiHIPY
ko3 puIMEeHTIHIH €H TOMEHT1 MoHAepl P. acerosum—na Gaitkanas! (cy yurid 1,00+£0,01 mi/r).
A. setacea 70% nstanonmen (7,54+0,01 mun/r) en xorapsl Kn kepcerti. P. aviculare yuiin
SKCTPAKIUSIIBIK 3aTTapAblH €H KOFapbl MbIFbIMBI 30% 3Tanonmen 25,3%, an A. salicifolia
YILIiH CyMEH 3KCTpakiusianra ke3zae 27,2% 6omnnpl. KenTipy ke3inae canMak xoranty 6,01—
6,73% apanbIFbIHA, TY3 KBIIIKBUIBIHAA €pIMEUTIH KYIT — 4,72—8,51% apanbIirbiHa OOJIIbI.

KopbIThIHABIL. 3epTTEeNreH YIriIepIiH TEXHOJIOTHSIIBIK TapaMeTpiepiHaeri TYp apajblK
alBIPMAIIBUTBIKTAP OJIAPABIH COPOIUSIIBIK KACUETTEPl MEH SKCTPAKIUS THIMIUIITIHE TiKeIeH
ocep erti. Polygonum xone Achillea TybICTApBIHBIH KEKEIETe€H OKUIIEPIHAe KOFapbl
KEYEKTUTIK TI€H alKbIH COpPOLMSIIBIK KopceTKimTep Tipkenai. KenrereHn Typiep YIIiH CyJbl
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xkoHe 30-50% orTaHON epITIHALIEpT SKCTPAKTUBTI 3aTTapAblH MaKCHUMAJAbl IIBIFBIMBIH
KaMTaMachI3 €TTi. AJIBIHFaH JIEPEKTEP IKCTPAKT KYPAMBIH TEPEHIPEK 3ePTTEY MEH IKCTPAKITUS
MIPOIIECIH WIFANTY YIIIiH HETi3 O0JaIbl.

Tyidinai ce3nep: Polygonum, Achillea, nopinik eciMIOiKTep, ©CIMIIK CBHIFBIHIBLIAPEI,
(dhapmMakorHo3usl.

Kipicne. ®apmarneBTUKaNbIK FHUIBIMIA JOPUIIK ©CIMIIKTEpPTre OHMOJIOTHSUIIBIK OenceH I
3aTTapAblH  Ke3l peTiHAE KbI3BIFYIIBUIBIK apThil Kejdedi. byn 3arTap AonenieHreH
(hapMaKkoJIOTHSAIIBIK QJIEYETKE He JKOHE KIMHHUKAJIBIK TOKIpUOEre eHrizy MYMKIHIITIMEH
epekmeneneni. DataHorizon Research  momimerrepi  OoifblHINA, ©CIMIOIK  TEKTEC
npenapaTTapiblH dJIEMIIK HApBIFBIHBIH Kojemi 2022 xbputbl 192,6 Mwmmuapa aoJiiapabl
Kypaasl an 2032 sxpuira Kapait 357,1 musummapn gosapra okereni gen Oospkanyzga, 2023
bputaan 2032 KbUTFa ISHIH KBUIIBIK 6CY KapKbIHBI 6,5% Kypaiasl, OYJI oiapIbIH ACHCAYJIIBIK
cakTayAaFrbl ©cill Keye jkKaTKaH MaHbI3bIH pacTaiasl [1]. Kasipri 3eprreynep aopiiik ecimMaik
IIMKI3aTTapblH Oaranay/IblH CTaHIapTTAIFaH (apMaKONesIbIK TaJanTapblH, camaHbl OaKbpLUIay
o/licTepiH KOHE OIpI3ACHIIPUITEH TOCULAEPIH a3ipiey KaKeTTiriH kepcereni. byran
AKCTEeMMOpaIbAbl JOPUIIK TYpJiep MEH (QuTompenaparrap Ja Kipedi, OJapiblH KypaMbl
KalTaJaHFBIIITHIK, KAyilci3 )KOHE PErJaMeHTTIK TalanTtapra coiikec 60mysl THic [2—4]. Ocbl
seprreyae Polygonum tybiceiHbIH YII TYP1 (P. acerosum, P. argyrocoleon, P. aviculare) xxone
Achillea TyviceinbIH €Ki TYPI (4. salicifolia, A. setacea) kapacteipbiiFan. Amn, P. acerosum, P.
argyrocoleon, A. salicifolia xone A. setacea Typiepi OOWBIHIIA KOJDKETIMII FBUIBIMHU
oneOueTTepae OKCTPAKIUS KOHE JOPUTIK OCIMAIK INHKI3aThIH OHEPKICINTIK  OHACY
MIPOIIECTEPIHE dCEP eTETIH hapMaIeBTUKAIBIK—TEXHOJIOTHSIIBIK CUTIaTTaMaliap Typasibl XKyuemi
nepekrep koK. CoHbiMeH Katap, Polygonum xoHe Achillea TybICTapbBIHBIH OKiUIIEPI
dbnaBoHouATap, (HEHOTKAPOOH KBIMIKBUIAAPHI JKOHE Oacka 1a Monu¢eHONIbI KOChUIBICTAp
CHSIKTBl OMOJOTHSUIBIK OENICeH[i 3aTTaplblH Ke3l peTiHJe KapacThIpbUIAJbl, OJIap alKbIH
dapmakonorusielk  ocepre ue [5-8]. 3eprreynmep Polygonum TybIChIHA KaTaThIH
KOCBLIBICTAP IBIH (maBoHOMATAD, AHTPAXWUHOH TYBIHJIBLIAPHI, CTHIIbOEHIED)
AHTHOKCHJIAHTTHIK KACUETKE M€ eKCeHIH, all Achillea TybICBIHBIH CHIFBIHIBUIAPBIHBIH OaKTepUsFa
Kapchl JKoHE KaObIHYFa KapcChl ocep KOPCETETiHIH nojenieiimi. bynm omapaeiH opi Kapait
3epTTeNyiHIH MaHBI3ABUIBIFBIH HeTi3aekal [9—10].

Polygonum  (tapan) xoHe Achillea (MBIHXambIpaK) TYBICTaphl OKUIIEPiHIH
(hapMaKOJIOTHUSIIBIK 9CEPiHIH alKbIH OOJTYBl JOPITIK ©CIMIIK IIMWKI3aTHIHBIH CallachblHa JKOHE
OHBIH 3aMaHayHu (hapMaKONEsIIbIK TAIaNTapFa COMKECTIriHe TiKeel OaiaHbICThI.

bacrankel MarepuanaplH HeETi3ri (apMareBTUKAIBIK—TEXHOJOTHUIBIK TapameTpiiepi
OMONOTUSUTBIK OCNCeHAl 3aTTapAblH JKCTPAKIMSIIAHY THIMIUTITIH, allbIHFAH CHIFBIHABLIAD
KYPaMbIHBIH TYPAKTBUIBIFBIH KOHE TEXHOJOTHSJIBIK TPOIECTIH KeJlecl Ke3eHACPIHIH
KalTalaHyblH aHbIKTaiabl. OchiFaH OalIaHBICTHI IIMKI3ATTHIH COPOIUSUIBIK KAacHUETTEpiHe,
SKCTPAKTUBTI 3aTTapAblH UIBIFBIMBIHA JKOHE MAaTEpPHANIbIH TEXHOJOTHUSIIBIK TYPFbIIAH
JKapamJIbUTBIFbIHA 9CEP €TETIH KOpCeTKIITep i Oaranay cTangapTTaiaralH puronpenapaTTapibl
93ipJIeyaiH KaXeTTl Ke3eHi 00mbim Tadbutans: [11].

DapMaIreBTUKAIBIK—TEXHOJOTHSIIBIK KOPCETKIIITEepAl Tanlay ©CIMIIK IIHUKi3aThIHBIH
TYNHYCKANBIFBl MEH Ta3aJblFblH pacTan, OHBIH OWOJOTMSUIBIK OeJCeHl 3aTTapibl
IKCTPAKIUSIIAYFa KapaMIbUIBIFBIH Oaraaiiibl, COHBIMEH Karap 3amMaHayd (hapMaKOTesUTbIK
JKOHE XaJIBIKApaJIbIK TalanTapFa COWKeC JKYPTi3iIeTiH cama OakbuIaybl MUHEPAIIBl Kypamabl
CUTNIATTAWTHIH KENTIpy KE31HJEri Macca KOFATybIH, JKAJbl XKOHE XJIOPCYTEK KBIITKBUIBIH/IA
epIMEHTIH KYJIIH VJECiH, IIHKI3aTTaFrbl EpIrimTiK KabileT KOpCeTeTIH HKCTPAKTHBTI
3aTTap/bIH MOJIIEPiH, SKCTPAKIH THIMAUIITIHE 9Cep €TETiH YyCaKTally TopeXeciH, COHIal—aK
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IIMKI3aTThIH OENTUICHTeH HOopMajapfa COMKECTITH aWKbIHIAWTBIH KOCHATAPIbIH OO0JYbIH
KaMTubl [12—-14].

JKorappia aranraH KOpPCETKIIITEPMEH KaTap, ©CIMAIK IIMKI3aThIH KalTa eHICYiH
TEXHOJIOTHSUIBIK MIPOIECTEPiH, acipece HKCTPAaKLUMs TMPOLECIH OHTAMIaHABIpyla OHBIH
(apMaleBTUKAIIBIK—TEXHOJIOTUSJIBIK CUIIaTTaMallapbl ©6T€ MaHBI3AbI 9cep aTKapaasl. MyHai
cUMaTTamaljapra MEHIIIKTI Maccachl, KEYeKTLIir, 60c KejaeMi, COHAal—aK 3KCTPAreHTTl CiHIpy
kod(durmenTi xataapl. AtanFaH (apMaleBTUKAIBIK—TEXHOJIOTHSIIBIK TapaMeTpiep KYHIIbI
KOMIIOHEHTTEP/II OOl amy MPOIECIHIH Heri3ri KMHETUKAJBIK KOHE TePMOJMHAMUKAIIBIK
aCMeKTUIepIHIH  O31HMIK JEeTepPMUHAHTTAaphl Ooybim  TaObutambl. by  kepceTkimrep
HKCTPAreHTTIH O©CIMIIK IINKi3aThl OOJIIIEKTEPIMEH ©3apa dPEKETTECY OpEkeci MEH CHIIaThIH
AHBIKTAWIbI KOHE ASKCTPAreHTTIH OCIMJIIK MaTepUabIHBIH KYPBUIBIMBIHA €HY THIMILIITIH
0aKbUTAWTBIH HeTi3ri (akropiap perinae apeker erei. LLUKi3aTThIH AKCTpareHTHeH MyHaan
opekerTecy KaOuleTi HbICAHAJIbI OWOJIOTHSUIBIK OCJICeHIII 3aTTapabl Oeim  adyJbIH
KBUIIAM/IBIFIHA, TOJMBIKTHIFBIHA )KOHE OAFbITHIHA TiKeNel acep erexi [15].

CoHBIMEH Karap, aTajfaH TmapameTpiiep duTonpenaparTapiasl aiay MPOIECiHIH
TYPaKTBUIBIFBI MEH TEXHOJOTHSIUIBIK KaWTalaHyblH KamMTamachl3 €Telli, COHAaii—aK
3epTXaHANbBIK KaFIalilaH OHEPKICINTIK OHIIPICKE KOy Ke3iHe JaiiblH OHIMHIH carmachl MEH
OIpTEKTUIIrH CaKTaif OTBHIPBII, TEXHOJOTHSUIBIK ChI30AaHBbI IyphIC MacIITabTay YIIiH KaXeTTi
QJIFbl MIAPTTApP/Ibl AHBIKTANIbI.

Byn 3eprreyniH mMakcaTbl — OMOJIOTHSUIBIK O€JICEHl 3aTTapAbl AKCTPAKIUIIAY >KOHE
dbuTonpenaparTapapl d31ipiiey YIIiH KaKETTl (PU3NKATBIK—XUMUSIIBIK KOPCETKIMTEPAl Oaranay
HET131He TOPUTIK OCIMIIK IMIMKI3aThIHBIH (apMalleBTHKATBIK—TEXHOJIOTUSUIBIK MTapaMeTpiepin
AHBIKTAy OOJIBIN TaOBLIA B,

MarepuaJsgap MeH Jaicrep.

3eprrey HbICaHIAphl peTiHae Achillea L. xxone Polygonum L. TybsicTapbliHA >KaTaThIH
OCIMIIIKTEepiH Aopimik eciMaik mukizarsl (JOI) — sxxep ycri 6emiri (11e061) aabIHIbL

[[Iuki3aTThl XWHAY JKaIllail Tynaey jkoHe OenceHal Beretanus keseHinme (2024 x.
maycbiM—TaMbI3) Lleirpic KazakcTaH OOBUIBICHIHBIH OJKOJOTHSUTBIK Ta3a alMaKTapbIHIA
KYPpri3inmi.

Kunay opsingapel: ¥naH aynansl, TaBpus aybuibl MaHbIHIArbl aiiMaxTad, 50°10°01”
CONITYCTIK eHIK, 82°03'23" mibIFbIc OOMIBIK reorpadusuIbIK KOOpAMHATTAPbIHAH KUHAJIIBI.

Hoenmudghurayus

OcimuikTi uaeHtudukanusinay Kazakcran PecnyOnukachlHBIH OKOJOTHS, TEOJIOTHS
xoHe Taburu pecypctap Munuctpriri OpMaH IIapyallbUIBIFBl JKOHE JKaHyapiiap IyHHeEci
Komurerine kapactel «boTaHuka xoHe (DUTOMHTPOAYKLIMS HWHCTUTYTBIHBIH) KOFapbl
eciMIikTep (¢iopackl 3epTXaHachlHBIH Oac aumpekTopsl, O.F.7., Kazakcran ¥ITTHIK
JKapateuibicTany FhUIBIMIAPBl aKaJleMUsChIHBIH akanemuri CutmaeBa [.T. TapambiHan
uneaTudukasuianael (aapikramMa Ne 01-08—107, Ne 01-08—108, Ne 01-08-109, Ne 01-09—
114, Ne 01-09-115). I'epbapwii ynrisiepi ”HCTUTYTTHIH repbapuii Kopsiaaa Ne 01-08—107-01—
09—-115 Tipkey HeMipiepiMeH caKTayFa KOWBUIABI, OYJI OJapAbIH COMKECTEHAIPLTYiH TeKcepyTe
YKOHE MaTepHaIJIbl Opi Kapai maigananyra MyMKiHIIK Oepei.

L lukizammbl 0auiblHOAY HcaHe CIMAHOApmMmay

JIOIII Gacramnkel ©HICYICH O6CIMIIIK TEKTI IUKI3aTThI 6CIpy, )KUHAY, OHJICY KOHE CaKTay
JKOHIHJIET1 THICTI MpakTUKa KaruaanapbiHa (Eypa3usibik SKOHOMHUKAIBIK Komuccus KeHeciHin
2018 xwurrer 26 kKanTapaare! Ne 15 memimi, GACP) coiikec eTkizinai. Kenripy aya—keneHkenri
onmicrien 25-30 °C rtemmepaTypaza *oHE ayaHbIH CAJIbICThIpMalibl bUIFAIABUIBIFB 40-50%
JKaFIaiiia, TYpaKThl Maccara JACiiH (COHFBI BUTFAIIBUIBIFBI 12%—maH acniaiiipl) ®Kyprizuii.

HOIII kypamvinoazsl 6620e KOCnaiapobl AHbIKMAY
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berne kocmanmapapin memmepi KP Memnekertrik ®apmakonesueiy [, 1-1., 2.8.2.
MoHorpadusaceiHa coiikec aHbIKTangsl. JOILl kerepymMeH jxoHe KoiiMa 3HUSHKECTEpPIMEH
3akpIMaaHOaysl Tric. llukizaT O6erme Kocmanap BU3yanibl Kapay Hemece (6X) YIKSHTKII Jrymna
KOMETIMEH TEeKCEepii, MHUKI3aT Ta3apThUIBII, OJIICH I KOHE OJIAPABIH MaNbI3IABIK MeJIepi
€CenTel/l.

HOIII ycakmany 0apedxcecin anvikmay

¥ cakrany nopexeci KP M® 1, 1-T. «lopisik ©CIMIiK IIMKI3aTBIHBIH YCAKTAITy JOPEKECIH
aHBIKTAy» MOHOTpa(usAChIHA COUKEC XKYPIi3ii.

KenTipisren ecimMaik MmUKi3aThl MeXaHHKAIBIK omicieH MPII-1 tunTi 3epTXaHaibIK
TUIPMEH/]IE YCaKTaJIbII, KeHiH caHbLIayIapbIHBIH AHaMeTpi 1 MM O0aThIH €EeKTeH OTKI3UIII.

Kypeax wuxizammoiy meHWiKxmi Maccacvln anbikmay adicmemeci

MeHIIIiKTI Macca IIUKI3aTThl TONBIKTAl YCaKTaFaH Ke3/erl OHbIH MaCCAChIHBIH OCIMIIK
IIMKI3aTBIHBIH KeJIeMiHe KaThIHACKL. 5,0 T mukizar (HakThl caaMak) 100 MIT ChIMBIMIBUTBIKTAFbI
yJlectiprim KosOara cajiblHBIN, KOJIOAHBIH KeJieMiHiH 2/3 OedjiriHe Ta3apTeUiFaH cy P
KYWBUIBIT, aya IIbIFApy MaKcaThlHa ME3TUI—ME3TiJ apajiacThipa OTBIPHIN, KalHAaFaH Cy
MoHmackeiHaa 1,5-2 carat ycranasl. Comgan keiiin konba 20 °C—ka neiin caaKbIHaaIm, Keaemi
Oeurire neiiH Ta3apThIIFaH CyMeH P TONBIKTHIPBUIALL. KoOaHbIH Maccachl MIMKI3aT MEH CyMeH
Oipre emmieHAl. AJIBIH aja TeK Ta3apThUIFaH Cy KYWBUIFaH KOJIOAHBIH Maccachl aHBIKTAJIbI.
Memnmrikti Mmacca ToMeHieri hopmysia OOHBIHIIA €CEeTTEeN/Ii:

Pd
dy = P+G—F (1)

MYH/IaFbI,
P — abcomtoTTi Kyprak eciMaiK MTUKI3aThIHBIH Maccachl (T);

G — Ta3zapThUIFaH CYMEH TOJTHIPBUIFaH KOJIOAHBIH Maccachl (T);

F — TazapThinrad CyMeH yKoHe IIMKI3aTIeH TOJTHIPBUTFaH KOJOaHBIH Maccachl (T);
d — TazapTeuTFad cyablH THIFBI3ABIFEI (T/cM3) (d =1.5124, r/cm3).

Koenemoix maccamnvl anvixkmay adicmemeci.

Kenemzaik macca Oenrii Oip BUIFAIIBUIBIKTAFBl yCaKTaaMaraH IIMHUKI3aTTHIH TOJIBIK
KOJIeMiHE KaThIHAC PETIHIC aHBIKTANAAbl, MYHJAFbl KOJIEMIe aya TOJTBIPFaH KyBICTap,
JKapbIKTap XKoHE Karmuwuisipiaap kipeai. ¥cakranmaran 10,0 r ecimaik mukizaTeiH keseMi 100
MJT ©JIIIETIIT MIIHHAPTe cabi, S0 MII Ta3apThUTFaH ¢y P. KYWbUIIBI, TE3AETII apallaCcThIPHIIL,
[IUKI3aTTHIH aJaThIH KOJIEM] aHBIKTAJIIEL.

Kenemaik macca keneci ¢popmyna OOHBIHIIA €CeNTEN I

Po
Vo

do = )

MYH/IaFbl,

Po — Genrisni Oip BUTFAIABLIBIK YKaFIabIH/IA OJIIICHTeH YCAKTaJIFaH MUKI3aTThIH Maccachl
(r);

Vo — eciMJIiK IIHKi3aThl alaThIH KoJaeM M (cM>)

[IIuKi3aTTBIH CyChIMAJIbl MacCachlH aHBIKTAY daicTtemeci (r/cm?). Cycbimainbl Macca (dn)
BUTFAJIJIBUTBIKTAFbl YCAKTAIFaH MIMKI3aTTHIH TOJIBIK KOJEMiHE KaThIHAC PETiHJIE aHBIKTAJIAIbI,
MYH/JIaFbl KeJIeMre OeIIeKTep/IiH KybICTaphl )KOHE OJIapblH apachIHIarkl 60C OpBIHAAP Kipei.
Ommierim NUIMHIPTE YCaKTaJIFaH MTUKI3aT OPHAIACTHIPBUIBII, IUKI3aTThl TETICTEY YIITIH a3aarn
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mIaKanxaasl, CoOaH KEHMiH IIMKI3aTThIH aJaThIH TOJBIK KeyieMi aHbIKTananbl. OchklgaH KeliH
[IUKI3aT OJIIIEH/ .
Cycheimanbsl Macca keneci popMysta OOMBIHIIIA €CenTeN/Ii:

3)

[MukizaTTeiH 6enekTimiri (I1,) mukizaT GenmeKTepiniH iKi 00C KeHICTITHIH MOJIIIIepiH
CUTIATTAWJIbI JKOHE IIUKI3aTTBIH KOJIEMIIK Macca MEH CYCBhIMaJIbl Macca ThIFbI3IBIFBI
apachIHIarbl AlBIPMAIIBUTBIKTEIH OHBIH KOJIEM/IIK caMaFblHA KAThIHACKHI PETIH/IEC aHBIKTAJIIBL.

benexrinik (IDx) kemeci popmyna GoibIHIIIA €CENTENII:

dy — do

HC =
dy

(4)

MyH1afbI,
dy — mMKi3aTThIH MEHIIIKTI Maccachl (T/cM3),
do — muMKI3aTThIH KeJeMIIK Maccachl (T/cM3).

[[IuKi3aTTBIH KEYeKTLTriH aHbIKTay omictemeci (r/cm?®). KeyekTimik mmukizar
OemeKTepiHiy imiHgeri 60C OpBIHAAPABIH MOJIIEPIH CUMATTaiiIbl jKOHE MEHIIIKTI Macca
(TBIFBI3ABIK) MEH KOJIeMJIIK Macca apachlHIaFbl aWbIPMAIIBUIBIKTBIH MEHIIIKTI Maccara
KATBIHACHI APKBUIBl aHBIKTAIAIBI.

[[InKi3aTTHIH KYBICTBUIBIFBI KeJieci (hopMyJsia OOMBIHIIIA €CETITEI/II:

do—d
M, = —=—* (5)
do
MyH1afbI,
dy — mMKi3aTThIH MEHIIIKTI Maccachl (T/cM3),

do — mUKI3aTThIH CyChIMaJIBI Maccachl (T/cm3).

[[IukizaT KabaTeIHBIH 0OC KOJIeMiH aHbIKTay omicreMeci (r/cm?®). IllmkizaT KaOaThIHBIH
Oipmirinaeri 0oc OpBIHAAPABIH CAJBICTHIPMATBl KOJEMi JKOHE MEHIIIKTI Maccachl MEH
CyChIMaJIbl Macca apachbIHJaFbl albIPMAIIBUIBIKTEIH MEHINIKTI MaccaFa KaThIHACHI PETIHJIEe
AHBIKTAJITBL.

[[IukizaT KabaTBIHBIH OOC K6JIEMiH ecenTey GopMyIackl TOMEHIET1ICH:

v= 2 ©6)
y

MYH/IaFbI,

dy — mMKi3aTThIH MEHIIIKTI Maccachl (T/cM3),

dH — MUKI3aTTHIH CyChIMaJIbl Maccachl (r/cM3).

Oxempazenmmi cinipy Kodghuyuenmin anvlkmay adicmemeci

5,0 r ycakTanFaH MIKKI3aT, JIIeyill UIHHAPTe CATbIHBII, SKCTPAreHT (Cy MEH 3TaHO)
kyibuinbl (3Tanon 30%, 50%, 70%, 96%). Ockuraiima, MIMKi3aT TOJBIFBIMEH >KaOBUIBII,
OipHeme caraTka Kaunblpbuiael. CogaH KeWiH INMKI3aT Kara3 CY3TiCli apKbUIbI CY3UIIIL.
dunpTpar 6acka eIIIeyil UINHAPTE CATBIHBIN, OHBIH KOJIeMi OCKITiIi.

DKCTpareHTTiH CiHipy KO3pPHUIHUEHTTEpiH ecentey (GpopMynachl:
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X = (7)

MYH/IaFbl

V — MIMKI3aTThI MJI TOJITHIPATBIH SKCTPAreHTTIH KOJIEeMi);

V1 — sKcTpareHTT! MMKi3aTneH (M) CIHIpTeHHEH KeWiH KaJlFaH SKCTPAareHTTIH KoJeMi;
P — ycakranraH mMKi3aTThIH Maccachl (T).

Jopinmik eciMAIK IWKI3aTBIHIAFBl JKCTPAKTUBTIK 3aTTapAbl aHBIKTAY OJiCTEMECI.
[[Iuki3aTTaFbl SKCTPAKTUBTIK 3aTTapAbl aHbIKTay Kazakctan PecryOnmukachiHbIH MeMIIeKeTTIK
dapmakomnescel OoibrHIIa x)yprizingi. [Ilamamen 3 T (HakThl caaMak) yCaKTalfaH INHKi3arT,
teciri 1 MM OoJIaThIH €NeKTeH oTKeH, Muidi 6ap konbara opHaIacTHIPbUIAALI, OFaH 50 M
OKCTPAreHT KOCHUIAJbI, K00a ThIFBIHMEH ka0buibim, 0,01 rpamM monmikmeH enmeHeni ae, 1
caraTka Kaugelpbutafpl. ComaH KeiiH Komba Kepi CaTKBIHIATKBIIIKA KOCBUIBI, a3iall
KalfHayBIH YCTaI OTBIPHII, 2 caraT 00¥bI KbI3AbIphUTa bl Koi0a camKbIiHAaThUIA bI, THIFBIHMEH
JKaOBLIABI, OJIIICHEl KOHE MacCaJarbl YKOFAJITBUIFAH KOJIEM JKCTPAKIMUIBIK EPITKIMITEH
TOJIBIKTRIPBUIAABI. Kombanarsl Koca MyKHST IAMKAIBIT, KaFa3 Cy3ri apKbUIBI KYPFaK KoJibara
cys3rijieHemi. 25 Ml cy3riieHreH epiTinai dhapdopaan )acaiaFaH KYprakK KoHE I OJIIIEHTeH
BIJILICTA Cy MOHIIIACHIHA TOJBIFBIMEH OyIaHAbIpbUIaabl. KypFak KanIblK KypFaTKbIII mkadra
(102,5 + 2,5) °C TemmepaTypaga TYpakThl MaccachlHa AciiH kenTipimin, 30 MUHYT OOBI
IKCUKATOP/Ia CAKBIHAATHUIA BI 1A, COHBIHAH OJIIICHE]T.

DKCTPAaKTUBTIK 3arTapAbiH Memmepi (X) maibi30eH, a0CONIOTTI KYpFaK IIHMKI3aTKa
€cerTeti, Keneci popmyna OONBIHIIA aHBIKTATA B

mx200x 100
m; (100 — W) (®)

Kenmipy ke3inde maccanviy sco2anyvln anbikmay adicmemeci

Kentipy ke3inae maccanblH KorainyblH aHblikTay KP M® I 6acbuibiMbl, 1-tom, 2.2.32
(hapMaKoIesuTbIK 9ICTEMECIHE COMKEC JKYPTi31IIil.

JKannvl Kyn monwepin anvlkmay a0icmemeci

Kanmer kyn menmepi KP M® 1 Gaceuibimbl, 1-Tom, 2.4.16 TamanTapblHa CoiKec
AHBIKTAJITBL.

Xnopcymex KblluKbLIbIHOA epimetimin Kya0i anblkmay aoicmemeci

XJIOpCcyTeK KBIMIKBUIBIHAA €pPIMEHTIH Kyl — Oyl cynb(paTThl HeMece Kajmbl KyJIi
XJIOPCYTEK KBIIIKBIIBIH/IA €PITKEHHEH KEHi1H aJbIHATHIH KAIABIK, 01 100 T mmKi3aTKa maKKaHia
ecenreneni. Aupiktay KP M@ [ GaceuibiMbl, 1-ToMm, 2.8 dapMakomnesIbK 9ICTEMECiHE Colikec
JKYPri3imi.

Cmamucmuxanvix ogoey

3epTTey HOTWXKEEPiHIH cTaTUCTUKAIBIK oHaeyl Windows xyiiecine apuanrad GraphPad
Prism 10.6.1 GarmapnamanslK nakeTiHae Oip (akTopibl TUCIEPCHSIIBIK Tayujay (one—way
ANOVA) oxici apksuisl xxyprizingi. Kocemina ecenteynep Microsoft Excel 6armapiamacsinga
OpBIHIAABL. AMBIpMambLIBIKTap p < 0,05 OGonFaH kaFaiiia CTAaTHCTUKAIBIK TYPFBIIAH MOH/II
Jer KaObUIAaHIbL.

Bapnblk aHbIKTaynmap yII Toyesci3 cepusia >KYpri3iiim, opbip emmiey yII MopTe
Katamanael (n = 3). Hotmwkenep X = SD TypiHme yCHIHBUIABL. AJIBIHFaH JEPEKTEPAiH
BapuaOeNbAUIITNiHIH ~ TeMeH  Ooilybl  ©CIMAIK  INIMKI3aTBIHBIH ~ JKOFapbl  JIeHreiie
rOMOTeHU3alMsUIaHybIMeH (1 MM cTaHIapTTalFaH YHTAKTay) KOHE OJIIIeyJIepiH TOFbI3 MopTe
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KaTalaHybl Ke3iHae (3 Toyenci3 OHOJIOTHSUIBIK CepHus, OPKAWCHICHIHAA 3 TEXHHKAJBIK
KaiiTanay) >KOFapbl JONIIKTI aHATHUTUKAIBIK KaO0BIKTHIH KOJJAHBUTYBIMEH TYCIHAIPLICII.

Hotuxenep. 3eprrey OapeickiHna Polygonum acerosum, Polygonum argyrocoleon,
Achillea salicifolia wone Achillea setacea nopinik ©CIMAIK HIMKI3aTTapbIHBIH HET13T1
(dhapmareBTUKa—TEXHOJIOTHUSIIBIK KOPCETKIIMTEP] 3€PTTEINIl, OJIAPABIH YHIHII KOHE IIBIHANBI
THIFBI3BIFBIHA, KEYEKTLIIr1He, KaOaTThIH 00C KOJIeMiHe, SKCTPAreHTTI CiHipy KO3 PUITMCHTIHE,
AKCTPAKTUBTI 3aTTAPJbIH IIBIFBIMBIHA OHE KBIIMIKBUIIA €PIMEHTIH KYJI MOJIIEpIHE EpeKIe
Ha3ap ayJdapbUIIbL.

ATNbIHFaH MomMeTTep OacTankbl OCIMIIK IMUKI3aTBIHBIH CamachblHa JKOHE OHBIH
CTaHJAPTTAJIFaH HKCTPAKTTap OHIIPICI YIIH TEXHOJOTUSJIBIK TYPFbIIAH >KapaMIbUIbIFbIHA
KemeHi Oara Oepyre MyMmKkiHmik Oepeni. CoHBIMEH Katap, 3€pTTEIreH HbICAaHAAPIbIH
KepCceTKIimTepi (hapMaKONesuIbIK OCIMIIKTEPMEH CalbICTBIPBULIBI, OyJI 3epTTeyre ajblHFaH
IIMKI3aTThIH KOJIJIAHBICTAFbI TAJIANITAPFa COMKECTITIH Oarajay YIIiH Heri3 00Jajbl.

3eprrenreH OOBEKTUIEPAiH (apMaleBTHKa—TEXHOJOTHSUIBIK KOPCETKIIITepi
oJIapAbIH (papMaKoMEsUIBIK TYpJIepre COMKecTIri 1—kecTene Oepinrex.

KOHC

Kecre 1. Polygonum xone Achillea xeibip TypJaepiHiH ©CIMIIK IIMKI3aThIHBIH
(dapMaleBTUKa—TeXHOJIOTHSIIBIK apaMeTpiepi

Ne | [TapameTtpaiep P. P. P. A. A. setacea
acerosum | argyrocole | aviculare | salicifolia
on
1 | Yiiani wmacca | 0,072+0,01 | 0,070+0,02 | 0,070+0,02 | 0,083£0,02 | 0,080+0,01
(TBIFBI3MBIK),
r/em’
2 | MeHmikTi 0,183+0,03 | 0,220+0,03 | 0,260+0,01 | 0,200+0,02 | 0,130+0,03
macca
(TBIFBI3MBIK),
r/em’
3 | Kenemuix 0,093+0,03 | 0,080+0,02 | 0,080+0,01 | 0,100+0,00 | 0,090+0,00
macca, r/cm’ 1 1
4 | KeyekTinik 0,506+0,02 | 0,600+0,03 | 0,890+0,03 | 0,500+0,03 | 0,310+0,01
5 | KyBICTBUIBIK 0,223+0,03 | 0,200+0,02 | 0,130+0,02 | 0,170+0,02 | 0,110+0,01
6 | Kabartein 6oc | 0,613+0,04 | 0,680+0,04 | 0,910+0,06 | 0,590+0,05 | 0,380+0,02
KeJIeMi

3epTTenreH HBICAHIAPIBIH (DapMaleBTHKAa—TEXHOJOTHUSIIBIK KOPCETKIMITEPIH Tajaay
OJIapJbIH OMONOTHUSIIBIK OENCeH/l 3aTTaplbl AKCTPAKIUSIIAyFa TEXHOJIOTHSUIBIK TYPFBIIAH
KapaMJIBUTBIFBIH OarajiayFa JOHE CTaHAapTTalFaH NpOIECTep YIIIH OHTAWJIBl TYPJICPiH
aHbIKTayFa MYMKiHAIK Oepeni. Keyekrinmik, kabaTrTeiH 00C Keiemi, YHIHII *KOHE MEHIIIKTI
Maccajarbl albIPMaIIBUIBIKTAD HETI31HAE SKCTpareHTIEH OaphIHIIA THIMII OpPEKETTECETiH
HBICAHIap bl O6JIiN KepceTyre 0oabl.

3eprrenreH Kbpi3bll Tacna (Polygonum) TypiepiHiH III1H/E TEXHOJIOTHSIIBIK TYPFhIIaH €H
KOJMalneIChl P. aviculare GONBIN TaObLIAAbI, OUTKEHI OHBIH *)oFapbl keyekTinik (0,890) nen
KabarTeiH 6oc kenemi (0,910) kepceTkimTepl IKCTPAreHTTIH OCIMIIIK YJIMAchlHA KapKbIH]IBI
€HYIH JKoHe THIMJII MaccaanMacyabl KamTamach3 erefi. An P. argyrocoleon xone P. acerosum
TYpPJIEPiHIH KYPBUIBIMBI THIFBI3AAY XKoHE 00C KoJjieMi a3bIpak OOJIFaHIBIKTaH, OYJI €pITKIMITIH
UHOQUIBTPALUACHH OasynaTybl MYMKiH, ajlaiila OHTAMIBl SKCTPaKIHs JKafFaainapbiaaa Oy
TYpJiep A€ OHJIEeyTe >KapaMmibl. bapibIK ym TypaiH YHIHAI ’KOHE MEHIIIKTI MaccajlapbIHBIH
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YKCACTBIFbI, COHJai—aK OeJIIEeKTep KYPBUIBIMBIHAAFB aWbIPMAIIBUTBIKTAPABIH KEYEKTLTIK
ece0iHEeH TeHeCTiplTyl epiTKIIITIH IUKI3aTIeH THIML XKaHaCcyblHa MYMKIiH/IK Oeperi.

3epTTenreH MBIHKAIBIpaK TYpAaepiHiy itmiuae (4. salicifolia, A. setacea) skcTpakmusiiay
YWiH A. Setacea Typi HEFYpJbIM OHTAMNIbBI (hapMalleBTUKAIBIK—TEXHOJOTHSIIBIK KacHeTTepre
ue. byn typain yuiaai teireiabiFsl (0,080 r/cm?), keyektimiri (0,310) xoHe KabaTThIH 060C
kesieMi (0,380) Temen, OyJ1 epiTKILINEH dpPEKEeTTeCY Ke3iHJe AKCTPAreHTTl YCTam Typy YIIiH
JKWHAKBI, O1paK THIMI1 KYPBUIBIMIBI KepceTeai. Al A. salicifolia keyeKTuTK neH KadaTThIH 00C
KeJIEMiHiH >KOFapbl MOHJIEpIMEH CHITaTTalaabl, OyJ1 OeIeKTep apachlHAaFbl KEHICTIKTIH YJIKEH
OOJlyBIMEH CHIIATTaNa[bl KOHE EPITKIITIH YCTATyblH OaKpUIayabl KUBIHAATYBl MYMKIiH.
Ocpunaiiia, A. setacea OMONOTUAIBIK O€ICEHAl 3aTTapibl CTaHAAPTTHI CYJIbl JKOHE CYJIbI—
CIHPTTI SKCTPAKIUsIIAY YIIH HEFYPIIbIM KOJIAMIIBI JICT CaHaJaIbl.

Xyprizinren 3epTrey aschlHIa 3KCTpareHTTiH KyThuly kKoadduuuenti (Kn) ecenrenmi.
byn kepceTkim mopiaik ©CIMIIK IIMKI3aTBIHBIH YJT1 MacCAachIHBIH OIpJIiriHe ITaKKaHIarbl
epITKIIITI ycTanm Typy KaOUIeTiH KepceTeli >KoHE SKCTpaKIUsulay MPOLECTEpiH Kocmapiay
KE31HJIeT1 HeT13r1 mapaMeTp OOJIbI TaObLIa IbI.

K. MoHaepiHe (2—KecTe) JkacaliFaH Tajliay IMIMKi3aT MeH SKCTPAreHTTIH 63apa OpeKeTTecy
THIMJAUIIN OCIMIIK TYpiHE e, epITKIITIH TaOWFaThlHA Ja aWTapiIbIKTald TOyell eKEeHIH
KepceTTi. Polygonum TybICBIHBIH OKUIAEpl apacbliHIa eH korapbl Kn MoHnepi P. aviculare
TypiHzae, ocipece 50%—npIK dTaHONIBI KodaanFanaa (3,81 mu/r) Gaifkanapl, Oy €3 Ke3eriHe
MaTepHall KYpbUIBIMBIHBIH AKCTPAreHTTI afcopOuusuiayra OHiMIUTIriH XKOHE OHBIH KOFaphl
SKCTPAKIUSIIBIK THIMIUIITIH alFakTauael;, an P. argyrocoleon optama xepcerkimrepai, P.
acerosum 0oJca K€yEeKTUTIT1HIH TOMEH/IITT MEH SKCTPAreHTTi CiHipy KaOiJIeTiHIH EeKTeyIIIriH
OLIIpeTiH €H TOMEHT1 MOHIEP/Il KOPCETTI.

Kecte 2. DxcTpareHTTiH XYThUTY KO3hdUIMeHTi (MJ/T)

Ne | Dkcerparenr | P. P. P. A. A. setacea
acerosum argyrocole | aviculare salicifolia
on
1 | Cy 1,00+0,03 3,60+0,04 | 3,74+0,01 | 3,68 +0,03 | 5,51 £0,02
2 | 30% stanon 2,81+0,04 | 2,70+0,05 3,60+0,03 | 3,20+0,04 | 6,02+0,02
3 | 50% 3tanon 2,60+0,01 3,21+0,06 | 3,81+0,02 | 4,03+0,02 | 6,93 +£0,01
4 | 70% stanon 3,00+0,02 | 2,80+0,03 3,52+0,04 | 3,63+0,03 | 7,54 +0,03
5 | 90% 3tanon 1,80+0,03 2,07+£0,02 | 3,20+0,02 | 3,02+0,03 | 5,75+ 0,04

Achillea TybICBIHBIH TYpJEpl YIIiH A. Setacea epiTKIIITI cOpOIUsIayFa €H >KOFaphI
KaOumer TaHbITHIN, 70%—IBIK 3TaHON KOJIIaHbUTFaHIa MakcuMmanasl K, kepcetkimine (7,54
MI/T) xeteni, an A. salicifolia Gonca GipiiamMa ToOMEH KOPCETKIIITEPMEH CHMATTaIabl, Oyl
acipece opTaiia KOHIICHTPAIUSIIBl Cy—CIUPTTI SKCTpareHTTep Il aiiiananran ke3fe A. setacea
NIMKI3aThIHAH OWOJIOTHSUTBIK OCJICeH 1 3aTTapibl JIKCTPAKIMSUIAYABIH THIMAUIT KOFapbl
eKkeHlH Kepceredi. Typil epiTKIITEpAiH THIMIUIITIH CaJbICTBIPY 3€PTTEIreH TYpJEpAiH
KOMIIUIr YIIiH cy—cnuptTi dkcrpareHTrepain (30-70%—aplK 3TaHON) OHTAMIBI E€KEHIH
alKBIHIAbI, OWTKEHI OYJI IIMKI3aTTap €H XOFaphl CiHIpY Kod(duimenti MeH OenceHmdl
KOMITOHEHTTEP/1iH OapbIHIIIA KOT MILIFRIMBIH KAMTaMachl3 €Te/li; COHBIMEH KaTap Ta3apThbUIFaH
CyJlbl HEMeCEe >KOFaphbl KOHIIEHTpalusuibl 3TaHoiabl (90%) naitnanany Oapunbik Typieprae Ki
MOHIH TeMEHJeTeli, OyJl epITKIITIH jKacyllaapajiblK KEHICTIKKE €HY MOHE OCIMIIK
MaTepHaIBIHBIH KYPBUIBIMBIH/IA YCTATY KaOlJIETIHIH MIEKTEYl €KeHITIMEH TYCIHAIPUISI.

Ocpinaiima, K, MoHIEp1 3€pTTENTEH TYPIEPIiH SKCTPAKIIUSFA TEXHOIOTHSIIBIK TYPFBIIaH
JKapamIbUIBIFBIH aHBIKTayFa MYMKIHIIK Oepeni: P. aviculare meH A. setacea cOpOLMSIHBIH €H
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YKOFaphl THIMAUTITIH KOpceTe 1, Oy oCIMAIK TYPiH KOHE IKCTPAKIMSI JKaFJaiapblH TaHaay/1a
MaHBI3/IbI POJT aTKAPA/IbI.

Joputik eciMIIK IMIMKI3aThlH CTaHAAPTTAy >KOHE KOJJIAHBICTAFbl (HapMaKOIIESUITBIK
TajanTapablH KaTaH CaKTaTyblH KAMTaMachl3 €Ty asiChIHAa OHBIH Carachl MEH >KapaM/IbUTBIFbIH
pacTalThIH CaHJBIK KOPCETKIIITepre MYKHUAT Tajjay >KYPTi3iidl; atam alTKaH[a, KEnTipy
KE31HJIET1 MacCaHbIH a3al0bl )KOHE XJIOPCYTEK KBIIIKBUIBIH/IA €PIMEUTIH KYJIIIH MaccajbIK yiIecl
CHUSAKTBI MaHBI3JBI TApaMETPJEPIiH HOTHXKenepi 3—kecrene OepinreH. bym  Herisri
KOPCETKIIITepi Tanaay MIMKi3aTKa TOH (PU3UKATIBIK—XUMHUSUIBIK KACHETTEp/ll CUIaTTan KaHa
KOiMaii, COHBIMEH KaTap JalbIHIay, KEeNTipy HEMece CaKTay Ke3eHACPIHIerT TeXHOIOTHSIIBIK
nporecTepaiH Oy3bUTybIHAH TYBIHAAYBl MYMKIH aybITKYJIapAbl aHBIKTayFa jKOHE IIUKI3aTThIH
CTaHJapTTaFaH (uTONMpenapaTTap OHAIPICiHE >KapaMIbUIBIFBIH KEIIeH Il TypAe Oaraiayra
MYMKIHJIIK Oepei.

Kecre 3. I1Iuki3aTThIH CaHABIK KOPCETKIIITEPI

Ne | 101 Kenriprenaeri macca HCI1 KpImKbUIbIHAA epiMedTIH
IIBIFBIHBL, % KyJaep, %

1 | P. acerosum 6,73+0,02 4,96+0,03

2 | P. argyrocoleon 6,5620,01 4,72+0,04

3 | P. aviculare 6,73+0,04 7,86+0,05

4 | A. salicifolia 6,01 +£0,03 8,51 +0,02

5 | A. setacea 6,50 + 0,02 7,33 +£0,03

Heri3ri pu3uKambIk—XUMHUSIIBIK KOPCETKIIITEP/II TaNAay 3€pTTENreH OapibIK Typliepae
BUIFANIABUIBIK MOJIIIEPIHIH TYpakThl ekeHiH (6,01-6,73%) xepcerti, Oy MaTepuanablH
KENTIpUTy IeHIeill MEeH caKkTally KOpCETKIIITEePiHiH YKCACTHIFbIH aifraKTaiiibl. COHbIMEH KaTtap,
KYJI MOJIIEPIiHCTI albIpMAIIbUIBIKTAD MUHEPAIIBl Kypambl >KOFapbl TYpJIEPIi aHBIKTayFa
MYMKIHIIK Oepai: Achillea TtyviceiHbIH exingepinne (A. salicifolia, A. setacea) Oyn
KepceTkimrep coiikecinie 8,51% xone 7,33%—1b1 Kypaca, Polygonum TybICHIHBIH TYpJEpIHIE
KYJIUTIK JeHreii ToMeHipek (4,72—7,86%) exeHi OaifKaiibl.

Ky, wmoHmepi MeH (QU3HKATBIK—XUMUSUIBIK TapaMmeTpiep OOWBIHINA MOIIMETTEPIl
CaJIBICTBIPY OMOJIOTHSUIIBIK O€JICeH Al 3aTTap bl SKCTPAKIHSIIAY YIIIH TYpJIEepi TEXHOIOTUSIIBIK
TYPFBIIaH KapaMJIbUTBIFbIHA Kapal peTTeyre MyMKIH K Oepeni. EH Komaiibl cumarramanapasl
JKOFapbl COPOLMSITBIK KaOUIeT MeH IIMKI3aTThIH OHTAWIIBl TYPAKTHUIBIFBIH YINTACTHIpFaH P.
aviculare xone A. setacea typnepi kepcerti; an P. acerosum, P. argyrocoleon xone A.
salicifolia Typnepi opraimia KkepceTkimTepre ue, OyJ1 6eIceH1i KOMIOHEHTTEP I THIM/I 0o
Ty YIIiH SKCTPAKIUS JKaFIailIapblH HEFYPIIBIM MYKHAT TaHIAY bl TaJlal eTeli.

OKCTPaKTUBTI 3aTTaplblH MIBIFBIMBL (%) HOPITIK OCIMIIK IIMKI3aTHIHBIH CarachlH
(hapMaKOrHOCTHKAJIBIK Oarayiaya KOJJaHbUIATHIH €H MaHbI3 Ikl )KOHE HET13T1 KOPCETKIMTEP I1H
Oipi Gombin TaObIaAbl. Byl KepceTkim eciMIiK MaTepUaNbIHBIH KCTPATCHTIICH dPEKETTECY
KE31H/IE C€pUTIH KOMIIOHEHTTEpaAl OeJin IIbIFapy KaOUIeTiH KepceTedli, OcChLIanIia
OMONIOTHSIBIK OeNceH i 3aTTapAblH OapbIHIIA KON MeJIIepiH alyJbl KaMTaMachl3 eTeTiH
OHTAMJIBl EpITKIITI YTHIMIBI TaHJayFa MYMKIHIIK Oepemi. bymgan Oeiek, 3KCTpaKTHBTI
3aTTap/AblH LIBIFBIMBI (PUTOMpENaparTap amyJblH TEXHOJIOTHSUIBIK CXeMallapblH d3ipiieyne
MaHBI3/Ibl KPUTEPHUI PETIHAC AJBIHBIN, dKCTPAKIUS TPOIECIHIH THIMIUTITIHE, YHeMIUTITiHEe
KOHE KaWTalaHybIHAa 9Cep €Tell; 3e€pTTENITeH YJTIep YIIiH SKCTPAKTUBTI 3aTTap IIBIFIMbBIH
aHBIKTAy HOTHIKEJNepl 1—CcyperTe KenTipiireH, Oyl yarijiep apachlHIaFbl albIPMAIIbUTBIKTap bl
BU3yal[ibl OaranayFa >KOHE IIMKI3aTTBIH TEXHOJOTHSUIBIK >KapaMIbUIBIFBI Typajibl THICTI
KOPBITBIHIBIIAP JKacayFa MYMKIHIIK Oepei.
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Cyper 1. DKCTpaKTUBTI 3aTTapAbIH MILIFEIMBI

DKCTPAaKTHUBTI 3aTTap WIBIFBIMBIH TAJay SKCTPAKIMS THIMAUTITIHIH IIUKi3aT TYpiHE )KoHEe
AKCTPareHTTIH TaOWFaThlHA aWTapJIBIKTal Toyenai ekeHiH KepceTTi: P. aviculare 30%—IbIK
STaHOJABI KOJAaHFaH/Ia MAKCUMAIIIBI IBIFBIM Oepill, THAPOPUIB/II KOCBUIBICTAPABIH KOFAPHI
SKCTpaKIUsIIaHy ACHICHIH Kepcerce, P. acerosum YIIIiH CyJIbI )KOHE TOMEH KOHIICHTPAIIUSITBI
staHon epitiHmici (*21-22%) oHrailnel Oonbin TaObaAbl; an P. argyrocoleon mmKizat
KYPBUIBIMBIHBIH ~ THIFBI3JIBIFBIHA OAJIaHBICTBI AKCTPAKIUSHBIH €H TOMEH THIMIUIITIMEH
cunarrananel. Achillea Typnepinin apaceina A. salicifolia cynbl 3KCTpakuusi Ke3iHAE €H
JKOFaphl MIBIFBIMIBL (=27%) KamTamacki3 erce, A. setacea 50—70%—IbIK 3TaHOJIA YKAKCHI
HOTHXKE KOPCETT1, OYJI OHBIH €PITKIIITI KHHAKBI KYPBUIbIMIA YCTaIl TYPY KaOuleTiH Oinaipei.
JKanmer ypaic kepceTKeHAeH, 3epTTeNreH YATUIepAeH OUOIOTHsIIBIK OeNICeH Il 3aTTapabl OOJIi
Ty YLIIH CyJIbI ’)KOHE TOMEH KOHIICHTpauusuIbl 3Tanoi epitinaiiepi (30-50%) ex Tuimai 0osbin
TaObLIabl, all JKOFaphl KOHIEHTpauusuibl cnupT epitiauiepi (70-90%) skcTpakTuBTI
KOMITOHEHTTEP/IiH IIBIFEIMBIH TOMEHICTE1; OCHI MATIMETTep Heridinae P. aviculare meH A.
salicifolia cranmapTTBI SKCTPAKIMSAFa €H KOJIAMIBI TYPJIep A€M TaHbuica, P. argyrocoleon xoHe
A. setacea YIIiH SKCTPAKIUs KaFJailapblH OHTAHIaHIBIPY KaXKeT.

Tanksbliaay. XXyprizures 3epTrey NMKi3aTThIH KYPBUIBIMIBIK—MEXaHUKAJIBIK KaCUETTEP1
MEH SKCTPaKIMs MPOIECTEPiHIH TUIMIUII apachblHIA eJeyli TOYeNIUTIKTIH Oap eKeHiH
KepceTTl. AHbIKTanFaHAa, Polygonum xone Achillea TywicTapblHa KaTaThIH 3€PTTENITEH
TYPACPIAIH TEXHOJOTHSIIBIK TYPFBIAAH >KapaMIIbUTBIFBIH aWKBIHIAUTBIH HEri3ri  ¢akTop
OJIapABIH KEYEKTUTIrT MeH KabaTThlH Ooc keyiemi Oousibim TaObutambl. bByi kepceTkimTep
epITKIIITIH 6CIMJIIK TiHIHE TepeH eHy KMHETUKachlHA Tikenel acep ereni [16—-17].

KeyekTinik meH 60c KeJeMHIH KOFapbl KOPCETKIMTEPi, acipece Polygonum TyBICHIHBIH
eKinmepine (atam aiTkanma, P. aviculare) ToH, mud@y3UAIBIK MPOLECTEP YIIIH KOJANIBI
JKaFIail KaJIBINTaCThIpaabl. by eciMIIKTEpIiH Kep YCTi OeNKTepiHAe KEYyeKTep KYHEeCiHIH
YKAKChI JAMYBI OKCTPAareHTTiH HHOUIBTPAIIUSACHIH KEHIIIeTe 1, Oy aTaliFaH mapaMeTpliep MeH
AKCTPAKTUBTI 3aTTAP/IbIH NIBIFBIMBI APAChIH/IaFbl AaHBIKTAIFAH KOPPEISIIUSIMEH PacTallaIbl.
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Kepiciame, P. argyrocoleon xone Achillea TybICHIHBIH OKUIIEpIHE TOH aHAFYPIIBIM
THIFBI3 KYPBUTBIM MaccaaiMacy KbULAAMBIFBIH IIEKTEH . Byl THIFBI3 MIMKi3aTTaH MaKCATThI
KOMITOHEHTTEP/A1H TOJIBIK OOIHII MIBIFYbIH KAMTAMAaChl3 €Ty YIIiH SKCTPAKIIUS JKaFJaiaapbiH
OHTAWIAHABIPYABIH (PKCIO3UIUS YaKBITHIH apTTHIPy HEMECE MPOIECTi KapKbIHAATY 9icTepiH
KOJIZIaHy) KaKeTTUIIriH kepceteni [18].

JKyMBICTBIH MaHBI3/Ibl ACMIEKTUIEPiHIH 0ipi — MHMKI3aTTHIH (PU3UKATBIK—TEXHOIOTHSITBIK
cunarramanapsl  (K,) MeH oHBIH OuodapManeBTHKAIBIK KYHIBUIBIFBIH (3KCTPAKTUBTI
3aTTap/blH IIBIFBIMBI) aXbIpaTy 006N TaObbUTaabl. Erep cidipy koad¢ummenti (K,) Herizinen
EPITKIIITIH KEYeKTep MEH Kanmuuisipiapaa OeTki Kepiry KymTepi MeH iCiHy KYOBLIbICTaphl
eceOiHeH (DMBMKAJBIK YCTAyblH CHUIATTaca, OHJA OKCTPAKTUBTI 3aTTap/blH IIBIFBIMBI
OMOJIOTHSUTBIK O€JICEH/I1 3aTTap KEIICHIHIH XUMUSIJIBIK TAOUFAThl MEH €PIriTITiH KOPCETEIl.

Tanmay HoTHXKeNepl KOpPCETKEHIEH, MIMKI3aTThIH copOouusiblk Kadieti (Kn) 50-70%
STAHOJI KOJIIaHBUIFAaH/1a €H )KOFaphl MOHII KOpceTTi. ByJ1, bIKTUMalt, araiaraH KOHIICHTpaIUsIIap
JMana3oHbIHAA JKacylla MeMOpaHalapbl MEH jKacylia KaObIpFAaChIHBIH IOJIMMEPIIEPiHiH
CEJICKTHUBTI ICIHYIMEH OailJIaHBICThI, COHBIH HOTHXKECIHIe OOJIIIEKTEPAIH 1K1 KOJIEMI YaKbITIIA
VIIFasiIbl.

CoHbBIMEH KaTap, KONTETeH TYpJIep YIIiH SKCTPAKTUBTI 3aTTapIbIH €H JKOFapPbI IIBIFBIMBI
cy xoHe 30-50% sTaHon KoyigaHbUIFaHa OalKainabl. By 3epTrenreH mwMkizaT KypaMblHIa
MOJISIPIIBl  KOCBUTBICTAPIBIH  (TIOTHCaXapuaTep, (JIABOHOUATHI TIIMKO3UATEP, OPTaHUKAJIBIK
KBIIIKBUIAAp) OachlM €KEeHIH KepceTeli. ATajafaH KOCBUIBICTapIbl THIMAI Oeiinm axy YIIiH
EPITKIIITIH KOFAPhI TUAJICKTPIIIK OTIMALUTIT mentymri (akTop 00N TaObLIa Ik

3epTTenreH  KOpCETKITepAeri  TYpiiK  alblpMallbUIBIKTAD  aHATOMUSUIBIK—
MOP(OJOTHSUTBIK ~ €PeKIIeNIKTEPMEH: jKacylia KaObIpFajJapblHbIH  JIMTHU(DUKAIHUSIIaHY
JIOpEeXecl XKoHE MEeKTUH/IK 3aTTapAblH MeJIIepiMeH TyciHaipinesni. JIMTHUH Memepi *Korapsl
TBIFBI3 KYpBUTBIMAAD (ocipece P. argyrocoleon—a ton) nuddy3us yurH Gu3nKaIbIK TOCKAybLT
OONbIN, epITKIIUTIH Marepuan IIiHIe >KOFapbl JEHreiae ycTaldyblHa KapamacTaH,
SKCTPAKITUSHBIH KBl THIMIUTITIH TOMEHIETE/I].

AJNbIHFaH HOTHOKeJep 0acKa aBTOpIapAbIH 3epTTeyiepiMeH calikec keneni [19, 20], onap
Polygonum wxone Achillea TypicTapbl YIIiH yiIma KYPBUIBIMBIHBIH YHBIMIACYBI 3KCTPAKIIUS
MPOLIECIHIH MEKTEUTIH CaTBICHI OOJIBIN TA0BLIATHIHBIH KOPCETKEH.

Ocpuraiitia,  (hapMalneBTHKATBIK—TEXHOJIOTHUSIIBIK ~ KOPCETKIIITEp  IpernapaTTapibl
Ty /IbIH OHAIPICTIK ChI30aChIHBIH A€TEPMUHAHTTAPhI 00k TadbbuTaasl. Keyekri Typiaepre (P.
aviculare, A. salicifolia) xwvunnam skctpakius yiria 30-50% 3TaHon KongaHy THIMII, aJl THIFBI3
KypbutbMabl TYpaepre (P. acerosum, P. argyrocoleon, A. setacea) TUAPOMOAYNbBII TY3ETY
woHe 70% cnupT KoJJaHFaH Ke3/e CiHIpy Ko GUIUEHTIHIH KOFapbhl MOHIH €CKEpY KaxkeT.

KopbITBIHABL. 3eprrenreH TYpPAEPIIH (hapMaIeBTHKAIBIK—TEXHOJIOTHSITBIK
KOPCETKIMITEPIHJAE alpIpMAIIbUIBIKTap aHBIKTANABL: P. aviculare Polygonum TyBICBIHBIH
IIIHET] eH JKOFaphl KEYeKTUIK eH 0oc Kabar KeneMiMeH cumatTaica, A. setacea Achillea
TYBICBIHBIH IINHAETI €H VJIKeH OJKCTpareHTTI CiHipy Koadduumentin kepcereni; P.
argyrocoleon aHaFYpJBIM THIFBI3 KYPBUIBIMBI MEH TOMEH JKCTPaKIUSIIBIK KaOileTiMeH
EpeKIIeICHEI].

DkcTpareHTTi ciHipy kodddunmenTiHiH (Kn) MoHIAEpi epiTKIITIH KaXKeTTi KeleMiH
€CeITeY JKOHE IIUKI3aT—3KCTPareHT» KaTbIHACKIH OHTAWIAHIBIPY YIIIH KOJAAHBUTYbl MYMKIH,
OYJT TEXHOJIOTHSUIBIK MPOLIECTIH KalTa OHAIPUTYIILIITiH KaMTaMachl3 eTeli.

Kemnrteren yarizep yuIiH 3KCTPaKTHUBTI 3aTTapblH MAaKCUMAIIbI IIBIFBIMBI CYIIBIH JKOHE
30-50% sTaHON epiTiHAUIEPiHIH KOJAAHBUTYBIMEH KaMTaMachl3 €TiNIe/l; apajac KyphUIbIMIbI
xeke Typiep yuriH 30-70% staHoi KojiaHy THIMIII.

ATBIHFAaH HOTIDKENEPAl TNPAKTHKAIBIK KOJJJAaHyFa €HrI3y VIIH JOpLTiK OCIMIIK
IIMKI3aThIH OJIaH op1 PUTOXUMHUSIIBIK 3EPTTEY KOHE OHBIH CTaHAAPTTAPBIH KYPri3y KaxKeT.
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Mynnesep KaKTBIFBICHI. bi3 My/ienep KaKThIFbICHIHBIH )KOK €KEHIH MalliMIeHMi3.

AsTopaapasin yiaeci. Konnenuusust a3ipney, E.C., KK., I'K., ®.K. Opsinnay, 5.M., A. 1., 5.K. Hotmxenepai
enzney — KK, I''K., XK. H.Hotmxenepni reutbimu untepnperanusiiay — E.M. Cyneiimen, K.K. Koxanosa, I'. K.,
®. K., V. 1., Y. Makanans! xa3y, K.K., I'. K., K. H., b. K.. bi3 6ys marepuanabiy OypsIH skapusuiaHOaraHbIH
KoHe Oacka Oacmanap/a Kapajiy/a eMEeCTiriH MaTiMIenMis.

Kapixblianabipy. Atanras sxymbic [IporpaMmanbIk—MaKcaTThl KapKbUIAHIBIPY AsCBHIHAA JKY3E€TEe aCBIPBIIIBL,
BR24992761 xobacel: «MenuuuHa >KoHE BETCPHUHAPINBIK KOJNJaHY YIIiH OTAaHABIK Oocekere KaOimeTTi >KoHe
Kayinci3 jxaHa QuTomnpenapar Ke3IepiH i34ey, OJapIbIH XUMHUSIIBIK KaCHEeTTepi MEH OHONOTHSIIBIK OEJICCHIUTITIH
3eptrey» (2024-2026 xK.).

JepekTepain KoxeTiMAiiri Typanst masximaeme. Ochl 3epTTeyiH HOTHKEIEPiH KOMIAWTHIH JepeKTep MaKasa
MOTIHIHIH 1IIIHAE KAMTBUIFaH.
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N3YYEHUE PAPMAINEBTHKO-TEXHOJIOTHYECKHUX ITAPAMETPOB
N YU CJOBBIX TOKA3ATEJENA PACTUTEJBHOI'O CBhIPbHS
POJA POLYGONUM U ACHILLEA

E.M. CYJIEMIMEH !, K.K. KOXKAHOBA 2, .M. KAJIbIPEBAEBA 2, ®.E. KAIOTIOBA °,
XK.K. HYPBIMOB !, B.I. MAXATOBA *, A.B. JUKAJITACEAEBA 2, 5.T. KbIJIbIPBAI 2,
V.M. TATXAEB 2, T.0. YCTEHOBA ?

' AO «Kazaxckuil yHHBepcuTeT TexHonoruii u 6msHeca mmenn K. KymaxkazoBa», AcTaHa,
Kazaxcran

2 HAO «Ka3axckuii HalmOHATbHBIH METUIIMHCKUI yuuBepcuteT umeHu C.J[. AchenausipoBay,
Anmarel, Kazaxcran

3 HYO «Kazaxcrancko—PocCHICKHI MeTHUITMHCKUI yHHUBEpcuTeT», AnMarel, Kazaxcran
*HAO «HanuonanbHas akagemus Hayk Pecrmy6muku Kasaxcran» npu  Ilpesumente
Pecniyonuku Kazaxcran, Anvarsl, Kazaxcran

AHHOTaNUA

BBenenne. B ¢apmaneBTHueckol Hayke JIEKapCTBEHHBIM pACTEHHUSIM  OTHACTCS
OPUOPUTET KaK HMCTOYHMKAM OHOJIOTUYECKH aKTHBHBIX BemlecTB. (COrjiacHO MPOrHO3Y
DataHorizon Research, MupoBoii peiHOK (uTOnpenapaToB BeipacTeT ¢ 192,6 Mipa 10111apoB B
2022 romy nmo 357,1 mupa nomnapoB k 2032 roxy (exeroansiit mpupocT 6,5%). B pamkax
MAHHOTO  WCCIEAOBAHUS M3yYeHbl  (HapMalleBTHKO—TEXHOJIOTHYECKHE TapaMeTpbl U
KOJIMYECTBEHHBIC TIOKA3aTeNu TpeX BUIOB pona Polygonum (P. acerosum, P. argyrocoleon, P.
aviculare) u 1ByX BUn0oB pona Achillea (A. salicifolia, A. setacea).

Heab. llenpio HACTOSIIETO HCCIENOBaHUS SIBISETCA olpezaeseHue (papMaleBTUKO—
TEXHOJOTHYECKHUX MMapaMeTPOB JICKAPCTBEHHOTO PACTHTEIHLHOTO CHIPhs ponioB Polygonum wu
Achillea na OCHOBE OIICHKM WX (PHU3UKO—XMMHYECKHUX IMapaMeTPOB, HEOOXOIUMBIX IS
MOCIEAYIOMEH  AKCTPAKIMU  OMONIOTMYECKH  AKTUBHBIX  BEIIECTB M Pa3pabOTKu
dbuTonpenaparTos.
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Matepuanbl u Metoabl. [IpoBeieHO cpaBHUTENIBHOE UCCIIEIOBAHUE 10 OMPENEICHHUIO
(apMaleBTUKO—TEXHOIOTHYECKUX mapameTpoB. Ceippe ObIO cobOpaHo B Bocrouno—
Kazaxcranckoit obOmactu B mepuon uroHb—aBryct 2024 roma. OmpeneneHbl MOKa3aTeln
IUIOTHOCTH, TIOPUCTOCTH, 00BeMa CBOOOHOTO CiosA, K03 duimenta nornomenus (Boaa, 30—
90% »3TaHON), BIAXHOCTH, COAEpMaHHS 30Jbl M BbIXOJAa SKCTPAKTUBHBIX BellecTB. Bce
U3MEpPEHUS TIPOBOJAMIIUCH B TPEX HE3aBUCHMBIX Cepusix (n=3), pe3ynbTaThl MPEICTaBICHbBI B
Buze X \pm SD.

Pe3yabTaTbl. Hanbombimas mopucTocTb U CBOOOAHBIN 00beM ciosi cpeau Polygonum
BeIsiBIICHBI Y P. aviculare (0,890+0,001 u 0,910+0,001), Torna kak MUHUMaJIbHBIC 3HAYCHUS
Kod(uUIMeHTa TOTJIOUICHHs YKCTpareHTa otMmeueHsl y P. acerosum (1,00£0,01 v/t mus
BOJbI). A. setacea mporeMoHCcTpupoBaia MakcuMmanbHblii Ky npu 70% stanone (7,54+0,01
MJI/T). MakcUManbHBIH BBIXOJ] 9KCTPAKTUBHBIX BellecTB s P. aviculare coctaBun 25,3% npu
30% ortanone, nns A. salicifolia — 27,2% npu BoaHOW skcTpakuuu. Ilorepss mMaccel mpu
BBICYILIMBAaHUM BapbupoBana B mpexaenax 6,01-6,73%, 3oma, HepactBopumas B HCl — 4,72—
8,51%.

3akaouyeHue. MEXBUIOBBIC Pa3TUYMs TEXHOJIOTMUECKUX IMapaMeTPOB H3YUYCHHBIX
00pasmoB oOKa3zalid MPsSMOE BIUSHUE HA WX COPOIMOHHBIE CBOWCTBA M 3(P(HEKTUBHOCTH
OKCTPAKUUHU. Y OTICNBHBIX IpeacTaButeneil poaos Polygonum w Achillea 3aduxcupoBaHbl
BBICOKAsl TOPUCTOCTh M BbIpaXCHHbIE COPOLMOHHBIE MOKa3aTtenu. [l OOJNbIIMHCTBA BUIOB
BoaHbie U 30-50% pacTBOpBI 3TaHONA 00ECTIEYHITM MAKCUMAIIbHBIN BBIXOJ AKCTPAKTHBHBIX
BenlecTB. [lomyueHHble AaHHBIE MOCIYXAaT OCHOBOW MAJisA JajbHEHMIIEero M3ydeHus cocTaBa
HKCTPAKTOB U MACIITAOMPOBAHUS MPOIECCa IKCTPAKIIUU.

KuaroueBnie caoBa: Polygonum, Achillea, nekapcTBeHHBbIE PACTEHUsS, PACTHTEIIbHBIC
OKCTPAKTHI, (hapMaKOTHO3HSI.

STUDY OF PHARMACEUTICAL-TECHNOLOGICAL PARAMETERS AND
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Abstract

Introduction. In pharmaceutical science, medicinal plants are prioritized as valuable
sources of biologically active substances. According to the DataHorizon Research forecast, the
global phytopreparations market will grow from 192,6 billion in 2022 to 357,1 billion dollars
by 2032 (representing an annual growth rate of 6,5%). This study investigated the
pharmaceutical-technological and quantitative parameters of three Polygonum (P. acerosum,
P. argyrocoleon, P. aviculare) and two Achillea (A. salicifolia, A. setacea).

Aim. The aim is to determine the pharmaceutical-technological parameters of
Polygonum and Achillea raw materials by evaluating their physicochemical properties, which
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are necessary for the efficient extraction of active substances and phytopreparation
development.

Materials and methods. A comparative study was conducted using plant material
collected in East Kazakhstan (June—August 2024). We determined density, porosity, free layer
volume, absorption coefficient (water, 30-90% ethanol), moisture content, ash content, and
extractive substance yield. All measurements were performed in three independent series (n=3),
with results presented as X\pm SD.

Results. Among Polygonum, P. aviculare exhibited the highest porosity (0,890+06001)
and free layer volume (0,910+0,001), while the minimum extractant absorption coefficient was
noted in P. acerosum (1,00£0,01 ml/g for water). 4. setacea demonstrated a maximum K, with
70% ethanol (7,5440,01 ml/g). The maximum extractive yield for P. aviculare was 25,3% (30%
ethanol), and for 4. salicifolia it was 27,2% (aqueous extraction). Mass loss on drying was
6,01-6.73%, and hydrochloric acid ash was 4,72-8,51%.

Conclusion. Interspecific differences directly impacted the sorption properties and
extraction efficiency of the samples. High porosity and pronounced sorption were recorded in
specific Polygonum and Achillea representatives. For most species, aqueous and 30-50%
ethanol solutions provided the maximum yield of extractive substances. These data serve as a
foundation for scaling up extraction processes and further phytochemical studies.

Key words: Polygonum, Achillea, medicinal plants, plant extracts, pharmacognosy.
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ORGANIZATIONAL AND DIGITAL BARRIERS IN PATIENT SUPPORT
AND INTERNAL EXPERTISE SERVICES: A CROSS-SECTIONAL SURVEY
OF HEALTHCARE WORKERS IN KAZAKHSTAN

I.V. GIZATOVA, S.E. IBRAEV
NJSC «Astana Medical University», Astana, Kazakhstan

Abstract

Introduction. Patient Support and Internal Expertise Services play a central role in
translating patient complaints into managerial decisions. In practice, day—to—day work may be
constrained by high workloads, multiple intake channels, and fragmented information systems.

Aim. To assess organizational and digital barriers perceived by Patient Support and
Internal Expertise Services specialists, and to evaluate the association between root—cause
recording and accounting for repeated complaints.

Materials and Methods. A cross—sectional empirical observational descriptive—
analytical study was conducted using an online questionnaire (Google Forms). Data were
collected between November 26, 2025, and January 21, 2026. A 16—item questionnaire was
used. The sample comprised 35 employees of medical organizations performing Patient
Support and Internal Expertise functions. Descriptive statistics were calculated; associations
were assessed using Fisher’s exact test (p<0.05).

Results. The main complaint channels were telephone and walk—in complaints, each
accounting for 37.1%. Working across multiple information systems was considered
inconvenient by 97.1% of respondents. The most common difficulties were the lack of data
export functions for reporting (42.9%) and overload due to task concentration on a single
specialist (34.3%). Recording the root cause of a complaint in the system was noted in 97.1%
of responses (predominantly in free—text form), while accounting for repeated complaints in
reporting was noted in 65.7%. An association was identified between recording the root cause
and accounting for repeated complaints (OR=6.67, p=0.038).

Conclusion. Digital barriers, high workload, and limited standardization in complaint
analytics were identified as key perceived constraints on the work of Patient Support and
Internal Expertise Services specialists. A unified approach to recording root causes and
monitoring recurrence together with improved data export and analytics functions may
strengthen the operational capacity of these services, while training needs were also identified
by respondents as an area requiring further attention.

Key words: Patient satisfaction, Quality of health Care, Health services administration,
Cross—sectional Sstudies, Health information systems, Digital health.

Introduction. The quality of healthcare is increasingly assessed not only through clinical
outcomes and safety indicators, but also through patient experience, or the patient’s ability to
report a problem lucidly and get back a response that is equally intelligible. In international
methodologies, forms of feedback and complaints are considered indicators of system failures:
when patients describe experiences such as being treated unfairly, receiving confusing
information, encountering rude behavior, or experiencing delays, these situations often coincide
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with risk points such as gaps in communication, routing pathways, continuity of care,
organizational processes, and expectation management [ 1—4].

However, the potential of complaints as a source for managerial decision—making is not
automatically realized. Systematic reviews show that even when complaints are aggregated
within medical organizations, they are often analyzed on a «case—by—case» basis without
comparing recurrence, causality, or process bottlenecks, and therefore complaint data rarely
feeds back into systematic process improvements [5—7].

A separate body of research examines how medical organizations use patient feedback.
Qualitative hospital-based studies have identified a recurring problem: feedback is formally
collected but often does not reach the decision—making level and is not translated into changes
in processes. Barriers encompass time pressure and competing metrics combined with weak
internal communications plus lack of a defined process owner [8]. Reviews of staff behavior in
response to complaints show that complaint outcomes are largely shaped by staff behavior and
the organizational context in which they work, including leadership support, clear procedures,
training, feedback mechanisms, and psychological safety [9].

In this framework, these units at the interface between patients and systems serve as
primary points for coordinating feedback and routing appeals. These units are referred to as
Patient Support and Internal Expertise Services (PS and IE) in this paper. These services receive
patient appeals, select the routing channel, record the root cause, track recurrence, and
coordinate communication with departments, management, and commission decisions. When
such services operate under high workload on multiple disconnected platforms without
adequate resources or authority, regulatory requirements may be formally met while systematic
improvements do not occur [8—11].

Although researchers write about patients’ complaints and how they signal quality and
safety of healthcare, most studies are either restricted to complaint typologies or to policy
analysis. Relatively little empirical literature details how complaint-handling organizations
operate in everyday organizational life, especially from the perspective of specialists whose job
it is to process patient appeals and generate report analyses.

At the same time, the managerial reality of recent years is multi—channel communication.
In Kazakhstan, complaints and appeals can arrive simultaneously through internal
organizational channels and external platforms (including electronic government appeals),
increasing the burden on the primary processing circuit and complicating consolidation and
analytics. International practice is also moving in this direction: government and insurance
platforms, social networks, and public services form a "distributed" feedback loop, thereby
increasing the importance of a unified approach to classification, causal analysis, and recurrence
management [5, 8, 11, 12, 13—14].

From a managerial perspective, the work of PS and IE can be considered through three
interrelated components: (1) process (speed, routing, completeness of cause recording, handling
of repeated appeals), (2) resources and environment (training, authority, staffing, digital tools,
data access), and (3) use of results for improvement (real corrective actions based on reporting,
feedback to departments, reduction of recurrence for the same reason) [1, 5—11]. The concept
of the root cause is particularly important here: if the cause is recorded in «free text» without a
unified approach or is not recorded at all, recurrence becomes invisible, and reporting becomes
merely formal.

Scientific literature suggests that structured causal analysis and systematic follow—up of
complaints are more feasible where unified categories, transparent coding rules, and adequate
data export capabilities exist. In this context, examining the organizational and digital barriers
encountered by services that process complaints may provide useful empirical input for
healthcare management practice [5—8].
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The present study aims to describe the organizational and digital barriers that PS and IE
specialists identify as most significant in their day—to—day work: departmental execution
discipline, workload and resources, training, authority, and digital infrastructure.

To situate this study in the context of what is already known, targeted literature searches
were conducted in the PubMed database for research published from January 2010 to October
2025, using combinations of the terms «patient complaints», «complaint managementy,
«patient support services», «internal audity» and «healthcare quality improvement». The
searches identified studies of empirical work on organizational attributes relevant to complaint—
handling units.

No studies were found that specifically examined operational barriers and practices
within PS and IE using survey data from frontline specialists charged with processing
complaints, reinforcing the rationale for the present study.

Thus, studying organizational and digital barriers encountered in the day—to—day work of
PS and IE specialists may contribute empirical evidence that is currently limited in this area.

Objective of the study: To describe organizational and digital barriers perceived by PS
and IE specialists in their day—to—day work, and to evaluate the association between approaches
to recording root causes of complaints and the practice of accounting for repeated appeals.

Tasks:

1. Respondents described the work context (workload, intake channels, reporting
frequency, decision—making on routing), then rated the organizational and digital barriers they
perceived in PS and IE work;

2. Evaluate the prevalence of key managerial practices (recording the root cause,
accounting for repeated complaints, implementation of improvement measures);

In addition, it was tested how recording root causes relates to accounting repeated
complaints.

The study was designed as a hypothesis—informed exploratory analysis intended to
generate empirical evidence for further organizational research.

Materials and Methods.

Ethical issues

The study was considered and approved by the Local Ethics Commission NJSC «AMUy,
Republic of Kazakhstan (Protocol No.2 dated 25.11.2025). Voluntary participation with an
anonymous questionnaire: Informed consent shall be deemed given by completing and
submitting the online questionnaire. The preamble in Google forms stated the goals and
objectives of this study, described the nature of participation as well as guarantees on
confidentiality. The main principles applied in conducting this study were based on ethical
standards for science practice and the Declaration of Helsinki [19].

Study Design

The study was designed as a cross—sectional observational survey in the form of an
Anonymous Online Employee Survey on PS and IE. The manuscript was prepared following
the IMRaD structure in accordance with ICMJE recommendations [15].

In Kazakhstan, the Patient Support and Internal Expertise Service (PS and IE;
Kazakhstani term: Cary»x0a moepxku naleHTa 1 BHyTpEeHHE! KcepTushl) is a specialized
unit within a medical organization responsible for receiving, registering, and reviewing patient
appeals and complaints, as well as for conducting internal review of healthcare quality. The
establishment of this service is mandated by the Code of the Republic of Kazakhstan «On Public
Health and Healthcare System», which requires medical organizations to create such a service
for internal expertise and assigns it responsibility for the ongoing analysis of care delivery,
identification of deficiencies in healthcare quality, and consideration of patient appeals [16]. Its
functions, structure, and role in the organization of internal expert review are further specified
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in the Order of the Minister of Healthcare of the Republic of Kazakhstan dated 3 December
2020 No. KR DSM-230/2020 [17]. In practice, the work of PS and IE specialists is also carried
out within the broader legal framework governing the consideration of appeals, including the
Administrative Procedure and Process Code of the Republic of Kazakhstan [18].

Period and Conditions. The survey was conducted from November 2025 to January 2026.
Distribution of the questionnaire was carried out using a targeted recruitment method via
professional work chats of PS and IE specialists.

Inclusion criteria:

Participants were healthcare workers performing PS and IE functions who were 18 years
of age or older and who voluntarily consented to complete the questionnaire during the data
collection period. Participation was voluntary and anonymous. No personally identifiable
information was collected, and informed consent was obtained electronically prior to
questionnaire completion.

Exclusion criteria:

Questionnaires with missing key items as well as duplicate submissions with identical
timestamps and response patterns were excluded from the analysis. Duplicate submissions
caused by technical issues were handled conservatively: only the earliest complete response
was retained, while subsequent entries were removed during the data—cleaning procedure.

Recruitment flow was documented according to recommendations for reporting internet—
based surveys. The link to the questionnaire was distributed in professional thematic chats
uniting specialists of PS and IE (specialists of the service and managerial stafY).

Prior to distribution, the questionnaire was reviewed by several specialists in healthcare
management, who assessed the clarity, content relevance, and interpretability of the items in
relation to real organizational practices of complaint management. Based on this review, minor
wording adjustments were introduced before distribution. No formal psychometric validation
or systematic pilot testing was conducted; this represents a limitation of the instrument that
should be considered when interpreting the findings.

The approximate population pool is 129 registered members of the professional chat at
the time the survey was distributed. There were originally 37 responses collected. There were
2 participants who indicated that they had internet connectivity issues and thus had submitted
the questionnaire twice; for those 2 participants, the first ‘valid’ questionnaire administered was
used and duplicates were removed from the data prior to analysis.

After data cleaning, 35 questionnaires were retained for analysis. All 35 were used for
descriptive analyses. Where individual items relevant to the primary associative analysis were
missing, the affected respondents were excluded from that specific inferential test only.

Because recruitment was conducted through professional chats, selection bias cannot be
excluded, as more professionally active or motivated specialists may have been more likely to
participate.

Research Instrument

An original author's questionnaire consisting of 16 questions developed to assess
organizational and digital aspects of PS and IE work: work experience, average workload, main
channels for receiving appeals, reporting frequency, routing mechanism, recording of root
causes, accounting for repeated complaints, performance limitations, comfort of working across
multiple platforms, availability of training, implementation of improvement measures, sources
of difficulties in information systems, list of platforms used, and an open question for
suggestions.

Confidentiality and Data Disclosure Risk Management.

Personal identifiers (full name, individual identification number, place of work with the
exact name of the medical organization, contact details) were not collected. Only the
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researchers had access to the raw data. Data were exported in anonymized form, stored in a
secure account, and used exclusively in aggregated form. Possible risks of re—identification
were assessed as minimal (absence of direct identifiers). To further reduce risk when presenting
results, small subgroups were combined (aggregation of categories for experience and workload
where necessary), and free—text responses were not published verbatim if they could contain
unique details.

Statistical Analysis.

Data were analyzed in Microsoft Excel (Microsoft 365) using descriptive statistics and
contingency—table methods. Statistical significance was set at p<0.05.

Binary associations between categorical variables were evaluated using contingency
tables (2x2). Odds ratios (OR) with 95% confidence intervals (95% CI) were calculated to
estimate the strength of associations. Due to the relatively small sample size, statistical
significance was assessed using Fisher’s exact test.

All analyses were performed using standard spreadsheet—based statistical calculations,
and results were independently verified through repeated computation.

For analytical purposes, response categories were consolidated into binary variables (e.g.,
'yes' vs 'no/partial'). Responses indicating uncertainty or partial implementation were grouped
with negative responses for the purposes of exploratory comparison.

The association between root—cause recording and accounting for repeated complaints
was defined a priori as the key comparison; other analyses were descriptive/exploratory.

Results. A total of 35 specialists performing PS and IE functions in medical organizations
participated in the survey. Table 1 displays their professional characteristics and workload
indicators. Overall, the sample was dominated by PS and IE specialists. A significant proportion
of participants had 1-7 years of work experience in PS and IE, and the most common workload
was a flow of 11-20 appeals per shift (Table 1).

Table 1. Respondent Professional Characteristics and Workload

Indicator n %

Position in PS and IE

Specialist 22 62.9
Physician—Expert 10 28.6
Head of Department 3 8.6
Work Experience in PS and

IE

6—11 months 3 8.6
1-3 years 17 48.6
4-7 years 13 37.1
More than 7 years 2 5.7
Average Volume of

Appeals per Shift

Up to 4 1 2.9
5-10 4 11.4
11-14 10 28.6
15-20 18 514
More than 20 2 5.7

Main Channel for Receiving Appeals
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The structure of the most frequent (primary) channel for receiving appeals is shown in
Figure 1. Most often, respondents reported in—person visits and telephone calls as the primary
intake channel.

Most Frequent Channels for Receiving Complaints

In-person Appeal | - 7. 1 0
Call Center |, 7. 1 0%
Written Complaint (Paper-based) [l 2.90%
Dagital Platform E-Otinish [ £.60%

Qoldau 24/7 Platform NS 14.30%

Social Networks and Messengers | 0,00%

0.00% 5005 10.00% 1500% 20,00% 25.00% 30,005 35.00% 40,00%
Figure 1. The most frequent channel for receiving patient appeals, according to PS
and IE specialists, in percentages

Digital Environment and Challenges of Working in Multiple Systems

The assessment of comfort when it is necessary to use several information systems and
channels in parallel is presented in Figure 2. Most participants (97.1%) reported that using
multiple information systems and channels in parallel is perceived as inconvenient (Figure 2).

Assessment of Comfort Working 1n Systems

:

2,90%

48,60%
~_46,50%
= Very comfortable = Mostly comfortable
» Mostly uncomfortable Very uncomfortable

= Only one system is used at work

Figure 2. Assessment of comfort when simultaneously using multiple information systems
and channels for processing appeals, in percentages
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Difficulties when working with complaints and appeals in information systems are shown
in Figure 3. Leading positions were occupied by the lack of data export capabilities for reports
and high workload associated with the concentration of tasks on a single specialist. Issues
related to access (logins, passwords) and technical failures were noted less frequently (Figure
3).

Most Frequent Difficulties When Working with Appeals
50.00%
45,00%
40,00%
35.00%

30,00%
25,00%
20,00%
15.00%
10.00% .
5,000
0.00% -

Different Loging  System Failures No Diata Export for Time Constramnts

and Passwords Reports (Added due to Single Staff
Across Systems Manually) Member per
System

Figure 3. Most frequent difficulties when working with appeals in information systems,
in percentages (multiple choice, n=35)

Organizational Practices and Managerial Decisions

Features of organizing work with appeals and key managerial practices are presented in
Table 2. Respondents indicated that a substantial share of appeals appears to be resolved at the
PS and IE level without reaching commission review, with predominant reporting frequency
being quarterly. In respect of complaint routing, respondents most often indicated the
organization’s director (34.3%) and the head of the PS and IE service (28.6%) as the persons
responsible for routing decisions (Table 2).

Table 2 also presents data on root—cause recording and accounting for repeated
complaints. Root causes were reported as recorded predominantly in free—text form (Table 2).
Accounting for repeated complaints in reporting was noted by 65.7% of respondents, while
34.3% either did not follow this practice or were uncertain whether it was applied.

Staff training and perceived work-related barriers

Table 2 also summarizes staff training and perceived work-related barriers. Most
respondents reported that they had not undertaken any specific training in complaints handling.
The most frequently reported barriers were poor execution discipline across departments, lack
of training in complaints handling, psycho—emotional burden on specialists, insufficient
authority of PS and IE, and an insufficient number of specialists (Table 2).

Table 2. Organizational Practices and Managerial Conditions of PS and IE Work
Indicator n %
Share of appeals resolved at the PS and IE level (without
commission/management)

40-60% 17 48.6
20—40% 13 37.1
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10-20% 2 5.7
More than 60% 2 5.7
Less than 10% 1 2.9
Frequency of Reporting on Complaints
Every quarter 28 80.0
Every month 5 14.3
Every year 1 2.9
Irregularly 1 2.9
Decision—Making on Complaint Routing
Director (Head) of your organization 12 343
Head of PS and IE 10 28.6
Deputy Head 7 20.0
Specialist of PS and IE 6 17.1
Recording of Root Cause of Complaints in the System
Yes, in free form 25 71.4
Partially 8 22.9
Yes, according to approved list 1 2.9
No 1 2.9
Accounting for Repeated Complaints in the Report
Yes 23 65.7
No 7 20.0
Difficult to answer 5 14.3
Completion of Training on Handling Complaints
No 29 82.9
Difficult to answer 5 14.3
Completed training on internal audit 1 2.9
Main Perceived Limiting Factor in PS and IE Work
No discipline in departments regarding execution 13 37.1
Lack of training on complaints 8 22.9
Psycho—emotional load on specialists 7 20.0
Insufficient authority of PS and IE 4 114
Insufficient number of PS and IE specialists 3 8.6
Are Improvement Measures Conducted Based on Report
Results?
Difficult to give an answer 20 57.1
Yes 9 25.7
No 5 14.3
Assistance from higher authorities is needed 1 2.9

* 1 Odds ratios were calculated from 2x2 contingency tables. Statistical significance was assessed using Fisher’s

exact test. Confidence intervals are reported at the 95% CI.

Association of Managerial Practices

The association between these two variables was analyzed to evaluate potential links

between different stages of the complaint handling process.

To assess the consistency of managerial practices, an analysis of the relationship between
recording the root cause of the complaint and accounting for repeated complaints in reporting
was performed. A statistically significant association was identified: where the root cause is
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recorded, repeated complaints tend to be noted in reports more frequently (Table 3). This pattern
indicates that respondents who recorded root causes also more frequently reported accounting
for repeated complaints.

The observed association should be interpreted cautiously given the wide confidence
interval, reflecting uncertainty related to the exploratory sample size. Therefore, the observed
relationship should be interpreted as a preliminary empirical indication rather than evidence of
a stable organizational relationship.

Table 3. Association between Root Cause Recording and Accounting for Repeated
Complaints (2x2)

Repeated Complaints: Yes | Repeated Complaints: No
Root Cause Recorded: Yes 20 6
Root Cause Recorded: 3 6
No/Unsure

* 2 Fisher's exact test, OR=6.67, 95% CI 1.27-35.04, p=0.038.

Discussion. In daily work, PS and IE activity appears to rely largely on fast, familiar
channels such as telephone calls and face—to—face visits (Figure 1). These findings indicate that,
despite the availability of digital platforms, direct interaction remains the preferred mode of
first contact in complaint routing.

However, this approach also has limitations. Although rapid responses are valuable,
communication through unstructured channels increases the risk of incomplete records, which
may complicate subsequent analysis.

The respondents’ general feeling of ‘inconvenience’ when working across multiple
information systems is consistent with evidence from international studies linking digital
fragmentation to the administrative burden of multiple systems in healthcare organizations.
Earlier qualitative studies also warn that fragmented platforms and duplicative systems may
increase cognitive burden and reduce the time available for analysis and improvement activities.
These findings suggest that working across multiple disconnected systems may create
additional operational constraints for specialists responsible for complaint processing.

Studies using structured complaint taxonomies suggest that systematic use of complaint
data depends not on the volume of complaints per se, but on whether information is coded and
grouped rather than recorded in free—text form. This is relevant to the present findings:
respondents mostly reported free—text documentation of cause, which may reflect the absence
of standardized classification frameworks in the information systems used, rather than broader
system—level differences in digital infrastructure. In this context, the limitation appears to lie
not in the collection of complaints itself, but in the absence of structured approaches to
categorizing and aggregating complaint data for reporting purposes [1, 10].

An interesting relationship was noted between recording the root cause of complaint and
reporting on repeated complaints (Table 3). This pattern may reflect differences in
documentation practices rather than a definitive indicator of broader organizational
characteristics: where the root cause is fixed, monitoring of problem recurrence appears more
often. This finding may be considered as exploratory support for the need to standardize
approaches to causal analysis and minimally unify categories of root causes (even if allowing
for a free—text field), though confirmation in larger studies is needed. Such approaches may
improve the analytical usability of complaint data for internal reporting and monitoring.

The originality of this research lies in examining complaint management processes from
the perspective of specialists who directly process patient appeals. Where earlier research
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focused primarily on complaints in policy or administrative settings, this study offers empirical
descriptions of everyday organizational and digital constraints in complaint-handling, allowing
practical barriers to be understood that are arguably hidden from administrative reporting data.

The issue of staff training deserves separate attention. A significant proportion of
respondents had not undergone specialized training in handling appeals and complaints (Table
2), while poor execution discipline across departments and psycho—emotional burden were also
frequently reported as barriers in day—to—day work. Work with appeals requires not only
knowledge of regulatory deadlines and procedures, but also communication skills and effective
coordination with departments responsible for corrective actions. Although the present study
did not assess whether training improves work outcomes, the high proportion of respondents
without specialized training suggests that training needs in this area warrant further
investigation.

From a practical and managerial perspective, the findings are consistent with broader
approaches to healthcare quality management that emphasize structured complaint handling,
standardized documentation, use of feedback for improvement, and system—level analytical
capacity [20-24]. In this context, improving complaint handling may involve greater
standardization of root—cause recording, better interoperability and data export functions in
health information systems, and further attention to training needs among specialists
responsible for complaint processing.

Study limitations

The study has several methodological limitations. First, the sample was collected through
convenience recruitment in professional chats and cannot be considered representative of all
regions or types of medical organizations. Second, data are based on self—reports and reflect
individual perceptions that may vary across organizations. Third, the author—designed
questionnaire underwent expert review for content clarity but was not subjected to formal
psychometric validation or systematic pilot testing, which limits the assessment of instrument
reliability. Fourth, the small sample size (n=35) limits the statistical precision and
generalizability of the findings. Nevertheless, the study provides a practical “map” of the key
PS and IE difficulties and helps identify directions for improvement that can be examined in
future studies: unification of root—cause recording, tracking recurrence, training needs, and
digital solutions for data export and analytics. Given the exploratory design and context—
specific organizational environment, the findings should be interpreted primarily as indicative
of operational patterns rather than directly generalizable to all healthcare systems.

Conclusion. The findings of this exploratory survey suggest that PS and IE specialists
perceive their work environment as characterized by digital fragmentation and high workload,
with limited standardization in complaint analytics.

We found a statistically significant association between recording the root cause of a
complaint and accounting for repeat appeals in reporting; given the cross—sectional design and
our small sample size, we treat this as an association as opposed to evidence of causality. These
results suggest that more systematic documentation of complaint causes may be relevant to the
development of recurrence—monitoring practices, although this interpretation requires
confirmation in larger studies.

From a managerial perspective, these results suggest the potential value of standardizing
complaint classification and strengthening the analytical capabilities of information systems.
Specialists also frequently cited lack of training as a limiting factor, which warrants attention
in future organizational interventions, though the current study did not measure the effect of
training on performance outcomes.

Improvements in these components may support the more structured use of patient
feedback in internal monitoring and improvement activities.
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Future studies with larger and more varied samples and across organizations are needed
to assess how digital infrastructure and organizational practices affect the success of complaint

management systems.
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IMAIUEHTTEPAI KOJIJAY KOHE IIIKI CAPAIITAMA KbIBMETTEPIHAEI'T
YUBIMIACTBIPYIIBLIBIK ’KOHE IIU®PJIBIK KEAEPTLIEP:
KA3AKCTAHJAATI'BI MEJIUITMHA KBISMETKEPJIEPI APACBIHIA
KYPI'I3UITEH KOJIIEHEH CAYAJIHAMAUJIBIK 3EPTTEY

N.B.TU3ATOBA, C.E. UBPAEB
«Acrana meununa yauBepcuteTi» KeAK, Acrana, Kazakcran

Tyiingeme

Kipicne. IlanmeHntrepai Koyjmay >KOHE IIMIKI capanTamMa KbI3METI IMalueHTTEePIIH
OTIHIIITEPIH OacKapyUIbUIBIK IIEIIIMSpTe aifHAIAbIPY1a MaHbI3/IbI PO aTKapasl. Ic xy3iHae
JKOFaphl JKYKTEMeE, OTIHIMTEpAl KaObUIIayAblH KONTETeH apHalaphl >KOHE aKMapaTThIK
KyHhenepaiH pparMeHTTUIIr KbI3METTIH KYHAETIKTI )KYMBICHIH KUBIHAATYBl MYMKIH.

Makcarbl. [TanmeHTTepl Kojay JKOHE IMIKI capanTama KbI3METI MaMaHJaphIHBIH
YUBIMIACTBIPYIIBUIBIK JKOHE MHQPIBIK Keaepriuieplai Kajnail KaObUIIAWTBIHBIH Oaranay,
COHJ/Iali—aK IIaFbIMHBIH OacTamkpl ceOeOiH TIpKEy MEH KaiTajlaMa OTIHIIITEp/l ecenKe aimy
apachIHAaFbl OalIaHbICThI Oaranay.

Marepuaagap Men aaicrep. 2025 xputrbl 26 Kapama MeH 2026 xbUirbl 21 KaHTap
apanbIFbiHa oHTaliH—aHKeTa (Google Forms) Konmgany apKbUTBI SMITUPUKAIBIK CUTIATTaMAaITbl—
AQHATTMTUKAIIBIK KOJJICHEH 3EpTTey JKYPri3iimi. 16 cypakTaH TypaThiH aBTOPJBIK aHKETa
naiiganaHeUIAbl. [pikTeMere manmueHTTEepAl Koijay >KOHE IMIKI capantaMa KbI3METTEpiHIH
GYHKIMSUTAPBIH - OPBIHJIAWTBIH  MEIUIMHAIBIK VHUBIMAAPABIH 35 KBI3METKEpl CHTI3LIII.
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CunaTtramanblK CTaTUCTHKA KYPri3uii, accoruanusiap OUIep/IiH 107 KpUTEpUi apKbLUTbI
Oaramanel (p<0,05).

Hotuxesnep. baiinanbic apHaapbIHBIH €H KEH TapalifaH TYpJepi a3aMaTTapbIH JKEKe
Kemyl JoHe TeleoH apKpuUibl Oainanbic Oommbl (37,1%). XKarmatimapaein 97,1%—biHna
OipHeIe )KYHeMEeH )KYMBIC 1CTey KOJIAaHChI3 JIeT OaraliaH/bl. AKapaTThIK )KYHeIEePMEH KYMBIC
icTeyieri Heri3ri KUBIHABIKTAp €CENTUINK YIIH JepeKTepIiH IKETKUIIKCI3IIrT KoHe
MiHJIEeTTepAIH O1p MaMaHFa IMIOFBIpJIaHybIHA OAMIaHBICTHI IIIAMAIAaH THIC )KYKTEME O00Jabl. by
dakropnap Tuicinme 42,9% sxone 34,3% xarmaiina OaramaHnel. JKyilene IIarbIMHBIH
Oactankbl ce0eOiH Tipkey >kayantapabiH 97,1%—biHaa (Heri3iHeH epKiH TYpAeE) KepceTuiml,
€CENTLUIIKTe KalTalama IIarbIMaapibl ecenke amy — 65,7% sxarmaiina. bacranksl cebernrti
TIpKEy MEH KalTalaMa MIaFbIMJapAbl €cCelKe ajly apachblHAa acCOIMalUsl aHBIKTAJIIbI
(OR=6,67, p=0,038). 3epTTeyniH KoeHEH AU3aiHBIH €CKepe OTBHIPHIN, aJbIHFAH HOTHXKEIEep
ceben—canaapiibliK OaiaHbIC PETIH/E €MEC, acCoMAIUsIap PETIHIAE TYCIHIIPIIY1 THIC.

KopbiTbiHabl. [udpneik  kemepriiep, JKOFaphl KYKTEME JKOHE  IIaFbIMIIAp
AQHAJTMTUKACBIHBIH MIEKTEYJ CTaHIapPTU3AMICHI TAIMEHTTEP/A1 KOJAay JKOHE 1IIKI capanTama
KBI3METI MaMaHJapbIHBIH >KYMBICBIH/IAFbl HETI3r1 KeIeprijiep peTiHAe aHBIKTaIAbl. TymKi
cebenTepil TIpKEyre *)oHe KaWTajlaHAThIH OTIHIMTEPAl MOHUTOPHUHTIIEYre OIpbIHFAll TOCLI,
JIepeKTEeP/Ii KCIOPTTaY MEH Tayigay GyHKIMSIAPBIH XKETIIAIPYMEH KaTtap, OChl KbI3METTEP/IiH
OTICPANMSUTBIK  MYMKIHJIKTEpIH KYIICWTyl MYMKIH, ajl OKBITYFa JETeH KaKETTUIK Te
PECTIOHJICHTTEP TapalnblHaH KOCBIMIIIA HAa3ap ayaapy/Ibl Tajar eTeTiH OaFbIT PETiH/E aTalabl.

Tyitinai ce3nep: mamueHTTEpAIH KaHAFaTTaHYbl, MEIUIIMHAIBIK KOMEKTIH Carachl,
NEHCAayJbIK CaKTay KbI3METTEpiH OacKapy, KeJIJeHEH 3epTTeysiep, IEHCAYJbIK CaKTay
aKIapaTThIK Kyhemnepi, U PIIbIK ASHCAYIIBIK CaKTay.

OPTAHU3BAIIMOHHBIE U IU®POBLIE BAPBEPBI B PABOTE CJIYKb
MOJIJAEPKKH! MAIIMEHTOB U BHYTPEHHEM DKCHEPTHU3bI:
INONIEPEYHOE AHKETHOE UCCJIEJOBAHUE MEJUIHWHCKHUX
PABOTHHUKOB B KASAXCTAHE

N.B.ITU3ATOBA, C.E. ULPAEB
HAO «MenunuHnckuii yauBepcuteT AcraHay, Actana, Kazaxcran

AHHOTANUA

BBenenue. Ciyx0a MOJACPKKH TMAIlMEHTOB W BHYTPEHHEW OKCIEPTHU3BI HWIPAET
KJIIOUYEBYIO POJIb B MpeoOpa3oBaHUK OOpaIlleHU MallMeHTOB B yIpaBieH4Yeckue pemenus. Ha
MPAKTUKE CYIIECTBEHHBIMU OapbepaMu MOTYT OBbITh BBICOKAsl Harpy3ka, MHOKECTBO KaHAJIOB
npuema odpareHui u GpparMeHTUPOBAaHHOCTh HH(POPMALIMOHHBIX CHCTEM.

Heab. Onenka oOpraHu3alMOHHBIX W HUQPPOBBIX OapbepoB, BOCIPUHUMAEMbIX
COTPYAHUKAMHU CITYKO MOJICP’KKU MAIUEHTOB M BHYTPEHHEH 3KCIIEPTU3bI, a TAKXKe U3yUCHHE
CBSI3M MEXAY (hHKcanuel NepBONPUYHHEI 5Kal00bl U YYETOM MOBTOPHBIX OOpaIeHHH.

Marepuanabl u Metoasl. B nepuox ¢ 26.11.2025 no 21.01.2026 rona 66u10 IpoBeIeHO
SMITMPUYECKOE ONMHCATETIbHO—AHATMTHYECKOE MTONEPEUYHOE UCCIIEI0BAHUE C UCIIOJIb30BAHUEM
onnaitH—anketsl (Google Forms) u3 16 BompocoB. B BeIOOpKY BKIIOYEHBI 35 COTPYIHUKOB
MEAMIMHCKUX OpPraHU3allMi, BBIMOIHSIOMUX (QYHKIHMH CIYKObI MOAJNEPKKH MAlUEHTOB U
BHYTpeHHEN »HKcreprusbl. lIpoBeneHa omnucarenpHas CTATUCTHKA, AaHAIA3 aCCOLMALUMI
BBITIOJIHEH C PUMEHEeHHEeM ToOYHOro Kputepust Gumepa (p<0,05).

Pe3yabTaTbl. Hanbonee pacrnpocTpaHEeHHBIMM KaHaJlaMH TOCTYIUICHHS OOpalleHHi
OBLIM JIMYHBIE BUBUTHI TpakaaH U Tenedonusle 38B0HKU (37,1%). B 97,1% ciydaeB — pabota ¢
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HECKOJIbKUMH CHCTeMaMH Oblila OlleHeHa Kak HeyAoOHas. OCHOBHBIMU TPYAHOCTSIMH OBLIU
HexBaTKa (PyHKIMI BBITPY3KU JAHHBIX JJisi OTYETHOCTH (42,9%) u meperpys3ka BCIEICTBUE
KOHIICHTpAIlMU 3a7a4 Ha oHoM criennanucte (34,3%). @ukcanusi mepBONPUYUHBI K00k B
cucreMe otrmedanach B 97,1% oTBeTOB (NMpPEeMMYILECTBEHHO B CBOOOIHOW (opme), yder
MOBTOPHBIX >kKajJo0 B OTUYETHOCTH — B 65,7%. BriiBnena accoumanus Mexnay Qukcamueit
NEPBONPUYMHBI U YYETOM MOBTOPHBIX kanod (OR=6,67, p=0,038). C ydeToM momnepeuyHoro
nu3ailHa MCCIEOBaHUs TIOJMy4YEHHBIE pe3yJbTaThl CIEAyeT WHTEpPHpPEeTUpOBaTh Kak
BBISIBJICHHBIE aCCOIUAIINY, & HE KaK IPHYNHHO—CJICICTBEHHBIC CBSI3U.

3akaouenue. [ludppoBbie Oapbepbl, BbICOKas Harpy3ka M  OrpaHUYEHHAas
CTaHJApPTHU3AIUsl AHAJIUTHKU JKAJI0O OIMpeieNieHbl KaK KIIYEBBIE OTpaHUYCHHUS B padboTe
CHEIMAINCTOB CiIyXObl. EnuHBII moaxon K ¢uKcauuud MEepBONPUYUH, MOHUTOPUHTY
MOBTOPHBIX OOpAIeHUH, HApSAY C yIydlleHHeM (YHKIWA BBITPY3KH JTaHHBIX U aHAUTUKH,
MOJKET YCUJIUTh ONEPAllMOHHBINA MOTEHIIMAN 3TUX CIYXkKO0, TOrJja Kak MOTPEOHOCTH B 00yUeHUU
Takxe ObUTM 0003HAUEHBI PECTIOHACHTAMH KaK 00J1acTh, TPeOyIoIIas BHUMAaHHUS.

KuroueBble ciioBa: yJ10BIETBOPEHHOCTh MAIUEHTOB, KAUE€CTBO MEAMIIMHCKON ITOMOIIH,
yIOpaBleHUE CIyk0aMu 37ApaBOOXPAHEHHUS, MOMEPEYHbIC HUCCIeNOBaHUs, WH(DOPMAIIMOHHBIC
CUCTEMBI 3JpaBOOXpaHeHMs], HU(POBOE 3IpaBOOXpaHEHHE.

94



BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 — 0692
UDC 614.2:005.6 Received: 19.01.2026
IRSTI 76.75.75 Accepted for publication: 06.03.2026

DOI: 10.53065/kaznmu.2026.76.1.007

EFFECTIVENESS OF PULMONARY AND MULTICOMPONENT
REHABILITATION IN OCCUPATIONAL DUST-RELATED DISEASES
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Abstract

Background. Occupational dust-related lung diseases are associated with reduced
exercise tolerance, dyspnea, limitations in daily activities, and impaired quality of life.
Evidence on the effectiveness of pulmonary and multicomponent rehabilitation in these patients
remains limited and heterogeneous.

Aim. To systematize the evidence on the effectiveness of pulmonary and multicomponent
rehabilitation in adult patients with occupational dust-related lung diseases, with a focus on
exercise tolerance, dyspnea, pulmonary function, quality of life, and occupational outcomes.

Materials and methods. This systematic review was conducted in accordance with
PRISMA 2020. The literature search was performed in PubMed/MEDLINE, Scopus, Web of
Science Core Collection, and the Cochrane Library from inception to November 30, 2025, with
additional manual searching. A total of 348 records were identified; after duplicate removal and
study selection, 12 primary studies were included in the qualitative synthesis. Studies involving
adult patients with pneumoconiosis, silicosis, occupational COPD, and other chronic
occupational dust-related lung diseases were eligible if they evaluated a rehabilitation
intervention and reported at least one relevant outcome.

Results. The included studies generally indicate a beneficial effect of pulmonary and
multicomponent rehabilitation on exercise tolerance and quality of life. Several studies also
reported reductions in dyspnea and improvements in selected pulmonary function parameters,
although these findings were less consistent. The most pronounced effects were observed in
programs that included inspiratory muscle training. Occupational outcomes were rarely
assessed in the available studies.

Conclusions. Pulmonary and multicomponent rehabilitation in patients with occupational
dust-related lung diseases is primarily associated with improved exercise capacity and quality
of life. The main limitations of the current evidence base are clinical and methodological
heterogeneity, the small number of studies, and the lack of data on long-term occupational
prognosis.

Key words: pulmonary rehabilitation, multicomponent rehabilitation, occupational dust-
related lung diseases, occupational COPD, inspiratory muscle training, quality of life.

Introduction. Occupational dust-related lung diseases continue to impose a substantial
clinical and social burden on workers employed in the mining, cement, textile, and agricultural
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industries [1-6]. These conditions are characterized by persistent reductions in exercise
tolerance, dyspnea, limitations in daily activity, and impaired quality of life [5-8]. At the same
time, standard management is more often focused on pharmacological therapy, symptom
control, and reduction of exposure, whereas rehabilitative interventions are described
inconsistently and are rarely considered as an independent subject of evidence synthesis [9-12].

In contrast to the classical model of chronic obstructive pulmonary disease, occupational
dust-related lung disorders often combine restrictive, obstructive, and fibrotic components [2,
3, 13]. This makes the transfer of results from general pulmonary rehabilitation to the
occupational context not entirely straightforward [10, 12, 14]. In some studies, programs of
classical respiratory and physical rehabilitation predominate, whereas in others narrower
interventions are emphasized, such as inspiratory muscle training, behavioral modules aimed at
maintaining physical activity, home-based and outpatient formats of pulmonary rehabilitation,
as well as multicomponent programs for maintaining physical functioning [12, 15].

Available publications suggest probable improvements in exercise capacity and patients’
subjective status; however, the structure of interventions, the composition of populations, and
the set of outcomes vary considerably across studies [16]. In addition, even in studies directly
related to occupational diseases, occupational prognosis is rarely analyzed, although it is
precisely this outcome that is of greatest importance for real clinical and occupational practice
[17].

In this regard, a systematic review was conducted to summarize and critically compare
the available evidence on the effectiveness of pulmonary and multicomponent rehabilitation in
adult patients with occupational dust-related diseases of the bronchopulmonary system, as well
as to determine which effect domains are supported most consistently and which gaps remain
in the current evidence base.

Materials and Methods.

Review design

This systematic review was conducted in accordance with the PRISMA 2020
recommendations [18] and was devoted to evaluating the effectiveness of pulmonary and
multicomponent rehabilitation in adult patients with occupational dust-related diseases of the
bronchopulmonary system. The research question was formulated according to the PICO
framework. The population consisted of adult patients with pneumoconiosis, coal workers’
pneumoconiosis, silicosis, occupational chronic obstructive pulmonary disease, and other
chronic lung diseases associated with occupational dust exposure. The interventions of interest
included pulmonary rehabilitation programs and other multicomponent restorative
interventions, including physical training, breathing exercises, inspiratory muscle training,
educational, and behavioral components. The comparison groups included standard treatment,
usual care, no rehabilitation, or alternative lower-intensity programs. The main outcomes of
interest were exercise tolerance, dyspnea severity, pulmonary function, quality of life, and
occupational outcomes.

Search strategy and information sources

A systematic literature search was conducted in the PubMed/MEDLINE, Scopus, Web of
Science Core Collection, and Cochrane Library databases for the period from inception to
November 30, 2025. Search strategies were adapted for each database according to its search
capabilities. The search was based on two key concepts: occupational dust-related lung diseases
and rehabilitation interventions. To increase search sensitivity, both controlled terms and free-
text words were used, including synonyms for diseases and components of pulmonary
rehabilitation. Detailed examples of the search queries are presented in Table 1. In addition, a
manual search of the reference lists of included studies and relevant review publications was
carried out, as well as direct citation tracking of key papers. An additional manual search of the
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reference lists of included studies and relevant review publications was also performed to
identify potentially missed sources.

Table 1. Examples of database-specific search strategies

Database Search string
PubMed/MEDLINE | (("Pneumoconiosis"[Mesh] OR  pneumoconiosis[tiab] ~ OR
silicosis[tiab] OR "coal workers' pneumoconiosis"[tiab] OR "coal
worker* pneumoconiosis"[tiab] OR "coal mine dust Ilung
disease"[tiab] OR "dust-related lung disease*"[tiab] OR
"occupational lung disease*"[tiab] OR "occupational interstitial
lung disease*"[tiab]) AND ("Rehabilitation"[Mesh] OR "Exercise
Therapy"[Mesh] OR "Physical Therapy Modalities"[Mesh] OR
"pulmonary rehabilitation"[tiab] OR "pulmonary rehab*"[tiab] OR
"respiratory rehabilitation"[tiab] OR "lung rehabilitation"[tiab] OR
"exercise therap*"[tiab] OR "exercise training"[tiab] OR "physical
training"[tiab] OR "aerobic training"[tiab] OR '"resistance
training"[tiab] OR "respiratory muscle training"[tiab] OR
"inspiratory muscle training"[tiab] OR IMT][tiab] OR "breathing
exercise*"[tiab] OR  "breathing  retraining"[tiab] OR
"diaphragmatic breathing"[tiab] OR "pursed-lip breathing"[tiab]
OR "chest physiotherapy"[tiab])) NOT (animals[mh] NOT
humans[mh])
Scopus TITLE-ABS-KEY((pneumoconiosis OR silicosis OR "coal
workers' pneumoconiosis" OR "coal worker* pneumoconiosis" OR
"coal mine dust lung disease" OR "dust-related lung disease*" OR
"occupational lung disease*" OR "occupational interstitial lung
disease*") AND ("pulmonary rehabilitation" OR "pulmonary
rehab*" OR '"respiratory rehabilitation" OR "lung rehabilitation"
OR "exercise therap*" OR "exercise training" OR "physical
training" OR "aerobic training" OR 'resistance training" OR
"respiratory muscle training" OR "inspiratory muscle training" OR
IMT OR "breathing exercise*" OR "breathing retraining" OR
"diaphragmatic breathing" OR "pursed-lip breathing" OR "chest
physiotherapy"))
Web of Science Core | TS=((pneumoconiosis OR silicosis OR "coal workers'
Collection pneumoconiosis" OR "coal worker* pneumoconiosis" OR "coal
mine dust lung disease" OR "dust-related lung disease*" OR
"occupational lung disease*" OR "occupational interstitial lung
disease*") AND ("pulmonary rehabilitation" OR "pulmonary
rehab*" OR "respiratory rehabilitation” OR "lung rehabilitation"
OR "exercise therap*" OR "exercise training" OR "physical
training" OR "aerobic training" OR 'resistance training" OR
"respiratory muscle training" OR "inspiratory muscle training" OR
IMT OR "breathing exercise*" OR "breathing retraining" OR
"diaphragmatic breathing" OR "pursed-lip breathing" OR "chest
physiotherapy"))
Cochrane Library ((pneumoconiosis  OR  silicosis OR  "coal  workers'
pneumoconiosis" OR "coal mine dust lung disease" OR "dust-
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related lung disease*" OR "occupational lung disease*") AND
("pulmonary rehabilitation" OR "exercise therapy" OR "exercise
training" OR "respiratory rehabilitation" OR "respiratory muscle
training" OR "inspiratory muscle training" OR IMT OR "breathing
exercise*" OR "breathing retraining"))

Manual search Screening of the reference lists of included studies and relevant
review articles, as well as forward citation tracking of key eligible
studies.

Inclusion and exclusion criteria

Primary studies were included in the review if they met the following criteria: adult
patients aged 18 years and older; the presence of an occupational dust-related lung disease;
evaluation of a rehabilitation intervention; the presence of a control or comparison group; and
reporting of data on at least one of the pre-specified outcomes.

Randomized controlled trials, controlled clinical studies, and quasi-experimental studies
were eligible for inclusion. Published systematic reviews and meta-analyses were not included
in the main synthesis of results and were used only to verify the completeness of the search,
compare conclusions, and provide contextual discussion. Publications focused exclusively on
pharmacotherapy, surgical treatment, diagnostics, or emergency care without a rehabilitation
component, as well as studies that did not contain data suitable for meaningful synthesis, were
excluded.

Study selection

Study selection was carried out independently by two reviewers in two stages. At the first
stage, the titles and abstracts of the identified publications were assessed; at the second stage,
the full texts of potentially relevant articles were reviewed. All disagreements were resolved
through discussion; in the absence of consensus, a third reviewer was involved. Duplicates were
removed before the title and abstract screening stage.

The systematic search identified 348 records: 115 in PubMed/MEDLINE, 102 in Scopus,
94 in Web of Science Core Collection, 2 in the Cochrane Library, and 35 through manual
searching. After removal of duplicates (n = 116), 232 publications remained for screening. At
the initial screening stage, 127 records were excluded, after which 105 full-text articles were
assessed for eligibility. All selected full-text publications were available for analysis. After full-
text assessment, 93 studies were excluded, including those due to the absence of a rehabilitation
intervention or an exclusive focus on pharmacotherapy, diagnostics, surgical treatment, or
emergency care (n =49), a population not meeting the review criteria (n = 16), and the absence
of an appropriate comparison group and/or data suitable for synthesis (n = 28). Twelve primary
studies were included in the qualitative synthesis. Published systematic reviews and meta-
analyses were not included in the main synthesis as independent units of analysis and were used
only for contextual discussion.
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Identification of studies via databases and registers
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Figure 1. PRISMA 2020 flow diagram of study selection

Data extraction

Data extraction was performed using a standardized matrix. For each study, information
was collected on population characteristics, study design, sample size, type and duration of the
intervention, characteristics of the control group, format of rehabilitation delivery, and results
for the predefined outcomes. In addition, specific features of program implementation were
recorded, including the presence of inspiratory muscle training, behavioral components, and
other constituent elements of the intervention. The extracted data were subjected to cross-
checking and subsequent narrative verification.

Variables and outcomes

The key variables included disease category, sample size, type of rehabilitation program,
duration of the intervention, format of implementation, and composition of the control group.
Indicators of exercise tolerance and quality of life were considered primary outcomes.
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Secondary outcomes included dyspnea severity, pulmonary function parameters, and
occupational outcomes. If multiple follow-up time points were reported in a study, both
immediate post-intervention results and delayed follow-up data, when available, were taken
into account in the qualitative synthesis.

Assessment of risk of bias

The risk of bias was assessed separately for each included primary study, taking its design
into account. For randomized studies, an approach based on the RoB 2 domains was used,
including assessment of the randomization process, deviations from the intended intervention,
missing outcome data, outcome measurement, and selective reporting of results. For non-
randomized and quasi-experimental studies, an approach conceptually close to ROBINS-I was
applied, with emphasis on group comparability, risk of confounding, appropriateness of
intervention classification, completeness of follow-up, outcome measurement, and selective
reporting. The assessment was performed in a descriptive format, since some publications were
available only as brief reports or conference abstracts, which limited the possibility of a full
domain-based analysis. In such cases, the risk of bias was assessed conservatively, based on the
availability of information on group formation, randomization, blinding, completeness of
outcome data, and detail of result reporting. Published systematic reviews and meta-analyses
were not included in the main risk-of-bias assessment, as they were not units of the primary
synthesis.

Data synthesis

Given the pronounced clinical and methodological heterogeneity of the included primary
studies, conducting a de novo meta-analysis was not considered justified. Differences between
studies concerned population characteristics, the structure of rehabilitation programs, duration
of interventions, formats of implementation, composition of control groups, and the set of
assessed outcomes. Therefore, narrative analysis was chosen as the main method of synthesis.
The results were grouped into five predefined domains: exercise tolerance; dyspnea severity;
pulmonary function; quality of life; and occupational outcomes. For each study, the direction
of effect, the clinical interpretation of the result, and the key methodological limitations were
assessed. If published systematic reviews or meta-analyses on the topic were available, their
results were used only for comparison with the authors’ own qualitative synthesis and for
discussion of the consistency of the evidence base, but were not included in the synthesis as
independent units of analysis.

Results.

General characteristics of the included studies

Twelve sources with completed results were included in the main qualitative synthesis.
Among them, randomized controlled trials predominated; however, the corpus also included
controlled clinical studies, quasi-experimental studies, and propensity-matched case-control
studies (Table 2).

Table 2. Characteristics of studies included in the main qualitative synthesis

Author, Design Population n Intervention Control Duration
year
Chen et Controlled study | Pneumoconios 76 Respiratory Education + 2 months
al., 2020 is stages I-11I rehabilitation standard
[19] treatment
Kwan et Propensity- Pneumoconios 30 24 outpatient PR Matched group 24 sessions
al., 2019 matched case- is sessions of COPD
[20] control patients
undergoing
similar PR
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Xiao et RCT Coal workers’ 80 Individualized PR Not specified Not
al., 2019 pneumoconios specified
[21] is
Basha et Quasi- Silicosis in 160 Pranayama + Not specified 24 weeks
al., 2024 experimental cement nutrition education
[22] study workers
Juetal, RCT Occupational 120 Holistic nursing Conventional Not
2019 [23] pneumoconios nursing specified
is+
exacerbation

of COPD
Choi & Quasi- Pneumoconios 40 Laughter + exercise Exercise-only 5 weeks
Park, experimental is program
2019 [24] study
Khant et Single-blinded Pneumoconios 100 IMT + aerobic Aerobic 4 weeks + 1
al., 2023 interventional is in cotton exercise exercise alone year
[25] study industry

workers
Kim, RCT Occupational 28 (25 Workplace/home No 7 weeks
2016 [26] COPD in completed PR rehabilitation

dust-exposed )

workers
Mueller RCT Occupational 121 Behavioral exercise Standard 12-month
etal., lung diseases + inpatient inpatient follow-up
2016 [27] rehabilitation rehabilitation
Eleawa et Single-blinded Occupational 60 Threshold IMT Diaphragmatic 3 months
al., 2023 RCT COPD GOLD + pursed-lip
[28] [I-1IT in breathing

farmers
Wang et RCT Silicosis + 60 Respiratory exercise Standard 2 months
al., 2018 stable COPD nursing treatment
[29]
Zhang et Blinded placebo- Chronic 60 IHHE + standard Placebo + 3 weeks
al., 2025 controlled RCT occupational rehabilitation standard
[30] (pilot) lung diseases rehabilitation

In terms of intervention structure, the body of evidence was markedly heterogeneous,
ranging from classical pulmonary rehabilitation and respiratory rehabilitation to inspiratory
muscle training, behaviorally oriented programs, holistic nursing, as well as intermittent
hypoxic-hyperoxic exposure (Table 3).

Table 3. Structure of rehabilitation interventions in studies with completed results

Author, Program type Key components Format Frequency / Duration
year intensity

Chen et Respiratory Lip contraction, Outpatient’/home- 15-20 min, 3 2 months

al., 2020 rehabilitation diaphragmatic, vertical, based times/day

[19] lunge breathing

Kwan et Outpatient PR Supervised exercise-based Outpatient 24 supervised 24 sessions

al., 2019 PR sessions

[20]

Xiao et Individualized PR Individualized exercise Not specified Not detailed Not

al., 2019 program specified

[21]
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Basha et Pranayama + Pranayama + nutritional Group program Assessments at 24 weeks
al., 2024 education education 12,18, and 24

[22] weeks

Juetal, Holistic nursing Education + self- Not specified Not detailed Not
2019 management + emotion specified
[23] management

Choi & Laughter + Laughter therapy + exercise | Center-/group-based 50 min, 3 5 weeks
Park, exercise times/week

2019

[24]

Khant et IMT + aerobic IMT + aerobic exercise Outpatient 4 times/week 4 weeks +
al., 2023 exercise follow-up
[25]

Kim, Workplace/home Exercise, breathing training, Home/workplace Visits every 2 7 weeks
2016 PR smoking cessation, nutrition, weeks

[26] dust assessment

Mueller Behavioral Behavioral module to Inpatient + follow- Behavioral 12-month
etal, exercise + inpatient maintain activity up module + follow-up
2016 rehabilitation rehabilitation

[27]

Eleawa Threshold IMT Threshold IMT vs DB+PLB Outpatient 2 times/day, 7 3 months
etal., days/week

2023

[28]

Wang et Respiratory Respiratory function Not specified Not detailed 2 months
al., 2018 exercise nursing exercise

[29]

Zhanget | IHHE + standard IHHE as an adjunct to Rehabilitation 12 sessions / 3 3 weeks
al., 2025 rehabilitation standard rehabilitation center weeks

[30]

Exercise tolerance
The most consistent positive signal was observed for exercise tolerance (Table 4). For
example, in the primary studies: an individualized rehabilitation program in patients with coal
workers’ pneumoconiosis improved exercise capacity [21], in patients with silicosis and stable
COPD, respiratory exercise nursing was associated with higher 6MWD values [29], and in
farmers with occupational COPD, the advantage in 6MWT was more pronounced in the

threshold IMT group [11].

In the pilot blinded placebo-controlled trial by Zhang et al. [30]

the addition of IHHE was accompanied by an 11.9% increase in exercise tolerance from
baseline. In addition, a behaviorally oriented intervention after inpatient rehabilitation
contributed to maintaining a higher level of physical activity at 2, 6, and 12 months of follow-

up [27].
Table 4. Main results of studies with completed data
Author, Exercise Pulmona Work-
year capacity / Dyspnea func tiotfy Quality of life related Key conclusion
6MWT outcomes
Chen et FEV1, FVC, Improvement in
al., and FEVI/FVC | GQOLI-74: pulmona
2020 Not reported as a | Not reported were improvement in puimonary
. Lo Not assessed function and
[19] primary outcome separately significantly several
. several QoL
better after the domains .
. . domains
intervention
Kwan et ioni
1 . Significant . Not reported Not a primary . PR improved
al., improvement in CRQ improved | Not assessed .
2019 6MWT separately outcome functional status
[20]
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Xiao et 6MWD was Positive Comprehensive
al., higher than in changes in FVC, FEVI, SF-36 1, SGRQ PR improved
2019 t%le control the symptom and MEF £ Not assessed | 6MWD, QoL, and
[21] rou domain of improved some spirometric
group SGRQ parameters
Staslha 6MWT Spirometric I‘OAI‘.'Ia.)II;(l) li?llllgre(;ived
2024'1’ improved Notreported | parameters and |- Described to a Not assessed P eI%durancep and
mp separately lung capacity limited extent
[22] significantly . pulmonary
improved .
function
Juetal, FEVI and Holistic nursing
2019 FEV1/FVC was associated
[23] Not reported Not reported | were higher in Not reported Not assessed with better
the intervention spirometric
group parameters
(P;e}:r(lll & Both groups No differences Quality of life ];I;E;Illagﬁgir
20 19’ Between-group | improved;no | in FEVI/FVC; | improved more h g b
superiority was between- SpO2 1 in the in the Not assessed | Shance QoL, but
[24] .. . . not all
limited group experimental experimental . .
differences group group physiological
effects
eKtl:int FVC, FEVI, im rSoGeR(;2 after
2023.’ Not a prima FEVI/FVC, thepcm\l/rse' art IMT enhanced the
primary Not reported | and PEFR were P Not assessed effect of aerobic
[25] outcome . of the effect e
better in the rehabilitation
weakened after
IMT group
1 year
Kim, Shuttle walking
2016 test improved, No significant No significant Short workplace-
[26] but without Not reported | improvement in | improvementin | Not assessed based PR had a
significant PFTs SGRQ limited effect
superiority
Mueller | Physical activity The behavioral
etal, was higher at 2, Not a primary Not a primary intervention
2016 6, and 12 Not reported outcome outcome Not assessed helped maintain
[27] months physical activity
Hleawa | MWT: marked | ToRC | ppvLEVE, | IMT produced the
S advantage with g we and FEV1/FVC PrIMATY: | Not assessed | most pronounced
2023 better with . outcome
[28] IMT IMT improved effect
Wang et FEV1, FVC,
al., 6MWD was and PaO2 1; Benefit in absolute
2018 higher in the Not reported FEV1/FVC lung volumes and
[29] intervention separately showed no Not reported Not assessed Pa02, but not in
group significant FEVI/FVC
differences
Zhang Lo IHHE appears
etal, 6MWT +11.9% Reduction n Positive pilot Not a primary promising, but
. Borg severity Not assessed .
2025 from baseline score changes outcome requires
[30] confirmation
Dyspnea

Data on dyspnea were less homogeneous; however, overall, they also indicated favorable
dynamics with respiratory and multicomponent rehabilitation programs (Table 4). In the
blinded pilot trial by Zhang et al. [30] a reduction in symptom severity according to the Borg
scale was observed with IHHE. In the single-blinded RCT by Eleawa et al. [28] the IMT group
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showed a more pronounced improvement in dyspnea outcomes compared with diaphragmatic
plus pursed-lip breathing. In the quasi-experimental study by Choi and Park [24], dyspnea
decreased in both groups; however, between-group differences were limited.

Pulmonary function

The results for pulmonary function were positive, but less consistent than those for
exercise capacity (Table 4). In the controlled study by Chen et al. [19], two months of
respiratory rehabilitation improved FEV1, FVC, and FEV1/FVC. In the RCT by Xiao et al.
[21], FVC, FEVI, and MEF were higher after individualized pulmonary rehabilitation. In
patients with silicosis and stable COPD in the study by Wang et al. [29], respiratory exercise
nursing was associated with higher FEV1, FVC, and PaO2, but without significant differences
in FEV1/FVC. In the study by Eleawa et al. [28], the threshold IMT group outperformed the
control group in FEV1, FVC, and FEV1/FVC, and in the study by Khant et al. [25], IMT
combined with aerobic exercise also enhanced the effect of rehabilitation on spirometric
parameters.

Quality of life

Improvement in quality of life is among the most reproducible findings of the included
body of evidence (Table 4). In the study by Chen et al. [19], several GQOLI-74 domains
improved after two months of respiratory rehabilitation. In the study by Xiao et al. [21], positive
changes were recorded in both SF-36 and the symptom domains of the SGRQ. In the quasi-
experimental study by Choi and Park [24], the addition of a laughter component enhanced the
effect on quality of life compared with the exercise-only program. In the single-blinded
interventional study by Khant et al. [25], improvement in SGRQ was also observed after a
course of IMT and aerobic exercise, although part of the effect weakened during longer follow-
up.

Occupational outcomes

Despite the occupationally oriented profile of the included populations, formal work-
related outcomes were scarcely represented in the studies as an independent domain (Table 4).
The main focus of the publications was shifted toward 6MWT/6MWD, dyspnea, spirometry,
blood gases, and quality of life. The outcome closest to occupational activity was the
maintenance of a higher level of physical activity after inpatient rehabilitation in the study by
Mueller et al. [27], however, return-to-work rates, work ability preservation, or absenteeism
were not systematically analyzed.

Methodological profile and risk of bias

According to the risk of bias assessment, the methodologically strongest studies by design
were the single-blinded RCT by Eleawa et al. [28] and the blinded placebo-controlled pilot
RCT by Zhang et al. [30], although even these studies retained limitations related to sample
size and the narrow clinical population (Table 5). A substantial proportion of the RCTs were
characterized by incomplete reporting of randomization and blinding procedures, whereas the
main limitations of quasi-experimental and non-randomized studies were the absence of
randomization, small sample sizes, and limited detail regarding control conditions. Taken
together, this means that the overall direction of effect in favor of pulmonary rehabilitation is
traced quite consistently, but the exact magnitude of effect is only limitedly comparable across
studies.

Overall, the included studies show that pulmonary rehabilitation programs in patients
with pneumoconiosis, silicosis, and occupational COPD are most consistently associated with
improved exercise capacity and quality of life, as well as with a probable reduction in dyspnea
severity and improvement in selected pulmonary function parameters. The strongest overall
support was obtained for the 6MWD/6MWT and quality of life domains, whereas data on
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spirometry and symptom burden appear positive but more variable, and work-related outcomes
remain insufficiently studied.

Table 5. Risk of bias in studies included in the synthesis of results

Author, Design Randomization Blinding Key limitations Overall
year / comparability risk
Chen et al., Controlled study Coin-toss No/unclear Lack of blinding; Moderately
2020 [19] limited high
methodological
detail
Kwan et al., Propensity- No No/unclear Non-randomized Moderately
2019 [20] matched case- randomization design; small high
control study sample size
Xiao et al., RCT Reported, but No/unclear Insufficient data on Moderate
2019 [21] incompletely blinding and
described follow-up duration
Basha et al., Quasi- No No/unclear Non-randomized High
2024 [22] experimental randomization design and
study incomplete
reporting of control
procedures
Juetal, RCT Reported, details No/unclear | Limited reporting of | Moderate
2019 [23] limited outcomes and
follow-up periods
Choi & Quasi- No No/unclear No randomization; High
Park, 2019 experimental randomization small sample size
[24] study
Khant et al., Single-blinded Computer- Partial Men only; ongoing Moderate
2023 [25] interventional generated dust exposure
study randomization
Kim, 2016 RCT Reported, but No/unclear Small sample size; | Moderately
[26] incompletely incomplete high
described reporting
Mueller et RCT Reported, details No/unclear Outcomes were Moderate
al., 2016 limited predominantly
[27] behavioral rather
than clinical-
functional
Eleawa et Single-blinded Reported Partial Small sample size; Low to
al., 2023 RCT single clinical moderate
[28] population
Wang et al., RCT Reported, details No/unclear Blinding not Moderate
2018 [29] limited described; limited
detail on control
procedures
Zhang et al.,, | Blinded placebo- Reported Yes Pilot nature and Moderate
2025 [30] controlled RCT mixed population

Discussion. The obtained results form a sufficiently consistent picture: the most stable
positive effect of rehabilitation programs in patients with occupational dust-related lung
diseases is observed in relation to exercise tolerance and quality of life, whereas the effect on
dyspnea severity and pulmonary function parameters appears less homogeneous. This pattern
of effect seems clinically plausible. Most of the included interventions were aimed primarily at
correcting physical deconditioning, reduced exercise tolerance, disturbed breathing pattern, and
limitations in daily activity, rather than at reversing irreversible fibrotic or mixed fibrotic-
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obstructive changes in the lung tissue. It is for this reason that the most reproducible signals
were obtained for physical performance tests and quality-of-life scales, which is consistent both
with the meta-analytic data [9], and with the results of primary studies [20, 21, 25, 30].

Particular attention should be paid to the fact that the most pronounced effects in a number
of studies were observed in programs that included inspiratory muscle training. It was
specifically in studies using IMT that the most notable improvements were recorded in the
6MWT, dyspnea scales, and a number of spirometric parameters [25, 28]. This probably reflects
an important feature of this population: functional impairment in occupational dust-related lung
diseases is sustained not only by structural damage to the respiratory system, but also by
secondary weakness of the respiratory musculature, reduced ventilatory reserve, and general
deconditioning. From this perspective, IMT may be regarded not simply as an additional
program component, but as a potentially clinically significant rehabilitation module, especially
in patients with marked dyspnea and limited exercise tolerance.

No less indicative is the pattern of effects on pulmonary function. The body of included
data suggests that rehabilitation interventions more often lead to improvement in absolute
volume-based parameters such as FEV1 and FVC than to changes in the FEV1/FVC ratio. A
similar tendency is seen both in the meta-analysis [9], and in a number of primary studies [19,
21, 28, 29]. This indirectly indicates that rehabilitation most likely improves the efficiency of
respiratory mechanics, enhances tidal volume recruitment, and promotes the patient’s
functional adaptation, but does not have a substantial effect on the fixed morphological
substrate of the disease. Therefore, expecting pulmonary rehabilitation to reverse
pneumoconiosis or silicosis would be methodologically incorrect; its clinical value lies
primarily in improving functioning rather than in the regression of structural damage.

An important observation is that, despite the occupationally oriented nature of the
included populations, occupational outcomes were in fact not presented as an independent
assessment domain. None of the included studies systematically analyzed return to work, job
retention, work productivity, temporary disability, changes in working conditions, or the
relationship between rehabilitation and occupational prognosis. Even in those studies in which
physical activity was assessed during longer follow-up, there was no direct consideration of
occupational endpoints [27]. For a review devoted to occupational pathology, this is a major
gap, because without such data it is difficult to answer the main applied question: does
improvement in functional status translate into a more favorable occupational and social
prognosis?

No less important is the question of the durability of the achieved effect. Long-term data
in the available body of evidence remain limited. In some studies, the effect was accompanied
by maintenance of a higher level of activity during subsequent follow-up [27], whereas in others
part of the achieved improvement weakened over time, especially in the presence of continued
exposure to adverse occupational factors or in the absence of a maintenance training regimen
[25]. This has important practical implications. For patients who continue to work under dusty
conditions, rehabilitation apparently should not be regarded as a short isolated course, but rather
as part of a longer-term management strategy combining training programs, exposure control,
and measures aimed at modifying working conditions.

A strength of the present review is that it covers not only classical pulmonary
rehabilitation programs, but also a broader range of multicomponent interventions, including
respiratory rehabilitation, inspiratory muscle training, behavior-oriented approaches,
comprehensive nursing support, and additional respiratory technologies [19, 23, 25, 27, 30].
This made it possible to identify not only an overall positive pattern, but also differences
between types of programs. At the same time, the limitations of the review are also evident: the
body of studies remains small and clinically heterogeneous; the design of the included studies
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ranges from meta-analysis and RCTs to quasi-experimental studies; in a number of
publications, the procedures of randomization, blinding, the composition of the control group,
and details of the intervention are described incompletely; and the set of outcomes differs across
studies, which limits the direct comparability of the results. Therefore, the presented
conclusions should be interpreted as a careful qualitative synthesis rather than as a definitive
quantitative assessment of effectiveness.

From a practical point of view, the obtained data support the feasibility of incorporating
pulmonary and multicomponent rehabilitation into the comprehensive management of patients
with pneumoconiosis, silicosis, and occupational COPD. Most likely, the greatest clinical
benefit is provided by programs combining physical training, breathing techniques, education
and self-management elements, and, in some cases, targeted inspiratory muscle training.
However, the next stage in the development of the evidence base should involve not so much
confirming the general fact of benefit as clarifying the structure of the optimal program. First
and foremost, comparative studies are needed with standardized outcomes, stratification by
disease entity and severity, sufficient follow-up duration, and mandatory inclusion of
occupational endpoints. Without this, the evidence base will remain clinically useful, but
incomplete.

Conclusions. Pulmonary and multicomponent rehabilitation in patients with occupational
dust-related lung diseases is most consistently associated with improvements in exercise
tolerance and quality of life. The effects of rehabilitation programs on dyspnea severity and
pulmonary function parameters are also generally favorable, although they are less
homogeneous overall; the most pronounced results were observed in studies that included
inspiratory muscle training. At the same time, a major limitation of the current evidence base
remains the lack of data on occupational outcomes, as well as the limited number of studies

with long-term follow-up, standardized design, and comparable endpoints.
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BPOHX-OKIIE )KYWECIHIH KOCIBH IIAH/IbI AYPYJIAPBI KE3IH/IE
OKIIEJIIK KOoHE KOIIKOMITIOHEHTTI OHAJITYAbIH TUIMAIJIII'T

M.B. BAYPXXAH !, A ETVJISIEB >, C.A.KAUBIPTEJI/INHA ', K.C. ABCATTAPOBA ',
K.O. TEKEBAEB !, K.5. AB3AJIMEB 4, B.H. ABCUEBUY °

! Kypopronorust xoHe MeIUIMHANBIK OHAITY FBUILIMU-3€PTTey MHCTHTYTHI, AcTaHa,
Kazakcran

2 Jlopinik 3aTTapasl Taby oHe AaMBITY 3epTxaHachl, Hasapbaes YuuBepcuTeri, AcTaHa,
Kazakcran

3 «Kaparannel menuinnna yausepcuteti» KeAK, Kaparannsl, Kazakcran

* On-®apabu ateiEaarsl Kazak yiTThIK yHUBepcHTeTi, AnmMatsl, Kasakcran

3 Kazak cropT ’oHe Typu3M akafeMuscel, Anmatel, KazakcTan

Tyiingeme

Kipicne. Oxmnenig kociOu manapl aypyiapbl (U3HKAIBIK JKYKTEMere TO3IMIUTIKTIH
TOMEHCYIMEH, CHTIT'YMEeH, KYHACTIKTI OeJICeHAUTIKTIH MEKTEeyiIMEeH jKOHE eMIp carachIHbIH
HamapjayblMeH acracaabl. MyHAald TalHMeHTTepAe OKIENiK JKOHE KONMKOMIOHEHTTI
OHAJITYABIH TUIMALUIIT] TypaJibl AepeKTep MEKTEYJIi koHe OipKenKi emec.

MakcaTtbl. OKIIeHIH KociOU MaHIbl aypyJiapbl 0ap epecek MalrueHTTEePAe OKIETiK KIHE
KOIIKOMITOHEHTTI OHAITYJBbIH THIMIUII Typaibl JAepeKTepAl (U3MKAIBIK IKYKTeMere
TO3IMJIUTIKKE, CHTITYT€, CBIPTKBI THIHBIC alTy (DYHKIMSChIHA, OMIP CaltachlHa )KOHE KOCIOn-eHOCK
HOTIKeNepiHe 6aca Ha3ap ayAapa OTHIPBII KYHeney.

Marepuangap men agicrep. Xyitem mony PRISMA 2020 yceiHBIMAapbiHa COWKEC
opeinganasl. [3ney PubMed/MEDLINE, Scopus, Web of Science Core Collection xone
Cochrane Library nepexkopmapbiHaa ojapablH KypbUIFaH coTiHeH Oactam 2025 xbutrsl 30
Kapaimara JefiiH KOChIMIIa KOJIMEH i37eyMeH Oipre »xypri3iani. bapnerer 348 xa30a
AHBIKTAJABI, KaWTajdaHaTBIH >ka30aiapAbl alblll TaCTaFaHHAH KOHE IPIKTEY KpHUTepuidsiepi
OOWBIHINIA CYpBITITAYJaH KEeWiH camalblK cuHTe3re 12 6actankel 3epTTey eHriszinmi. Erep epecex
MalUeHTTEepACT] MHEBMOKOHMO3, CHUIMKO3, KocinTik OCOA oHe okmeHiH Oacka 1a
CO3BUIMAJIBI KOCiOM IIaHbI aypysapsl Oap HayKacTap 3epTTeNil, OHAITY apanacybl OaranaHca
JKOHE KeMiHJe O1p peleBaHTThl HOTH)KEe OOMBIHINA IEPEKTEP YCHIHBUICA, MYHAH 3epTTeyiep
€HT131I/.

Horuxenep. Exrizinren 3eprreyniep TyTacTail aqfaHIa oKIEiK )KOHE KOITKOMITOHEHTTI
OHAJTY/IBIH (PU3UKAIBIK )KYKTEMETe TO3IM/ILTIK TICH OMip carachlHa KOJIAWITBI 9CepiH KOpPCEeTe/Ii.
bipkaTap >xyMbICTap/1a €HTITYIIH a3at0bl )KoHE ChIPTKBI THIHBIC a1y (YHKIIUSICHIHBIH KEKEJIereH
KOPCETKIIITEPiHIH Kakcapybl Aa Oaiikansl, anaiiga Oyn HoTIKenep Oipkenki 6onmaznsl. EH
aliKpIH ~ ocepiiep  WHCIHPATOPIBIK  OWIMIBIKETTEPJi  JKATTBIKTBIPYABl  KAMTHUTBIH
Oarnapnamanapnaa Oaiikanael. Konma 6ap 3eprreynepae kociou-eHOeK HOTIKeNepi ic Ky3iHae
OaranaHOaraH.
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KopbIThIHABI. OKIIeHIH KociOW MIaHIbI aypysapbl Oap MAIlUEHTTEPE OKIETIK JKOHE
KOIIKOMITOHEHTTI OHAJITy HeETri3iHeH (U3UKANBIK JKYKTeMere TO3IMIUIKTIH >KoHE eMip
camachlHBIH JKakKcapybIMeH actacaabl. Jlomenaemenik 0Oa3aHbIH HETI3rl  IMIEKTEyJepi
3epTTeyNIepAiH KIMHUKAJIBIK JKOHE OJiCHAMAJBIK OIpKENKi eMEeCTiri, »KYMbICTAap CaHBIHBIH
a3MIBIFBl JKOHE Y3aK Mep3iMIl eHOCK OOoKaMbl Typajibl JEPEKTEPAiH JKETKUTIKCI3AIrT OOJIbII
TaObLIAIBL.

Tyitinai ce3aep: oKmeniK OHAITY, KOMKOMIIOHEHTTI OHAITY, OKIICHIH KOCIOW IIaHJIbl
aypynapsl, kacintik OCOA, MHCIUPATOPIBIK OYIIIBIKETTEPAl KATTHIKTBIPY, OMIp Caracsl.

YOPEKTUBHOCTD JJETOUYHOM U MHOI'OKOMITIOHEHTHOM
PEABMJINTALIMU ITPU TIPOPECCUOHAJIBHBIX NIBIJIEBBIX
3ABOJIEBAHUSX BPOHXOJEITOYHOM CUCTEMBI

M.B. BAYPXXAH !, A.E. TYJISIEB >3, C.A. KAUPTEJIBJIUHA !, K.C. ABCATTAPOBA ',
K.O. TEKEBAEB !, K.b. AB3AJIMEB 4, B.H. ABCUEBUY °

! Hayuno-uccrenoBaTenbckuif MHCTUTYT KypOPTONOTMH M MEIUIMHCKON peabuiIuTaluy,
Acrana, Ka3zaxcran

2 JJaBopaTopHsi OTKPHITHS M pa3pabOTKH JeKapCTBEHHBIX cpejcTs, Hazapbaes YHHUBEpCHTET,
Acrana, Ka3zaxcran

3HAO «KaparanauHckuii MequuuHCKUN yHuBepeuteT», Kaparanasl, Kazaxcran

4 Kasaxckuii HallMOHATBHBINA YHUBEPCUTET MMeHH alb-Dapabu, Anmartsl, Kazaxcran

5 Kazaxckas akajieMusi CopTa U TypusMa, AnMatsl, Kazaxcran

AHHOTaNUA

AkTtyanbHocTh. [Ipodeccronanbhble MbUIeBbIE 3a001€BaHUS JETKUX aCCOLUUPOBAHbI
CO CHW)XEHHMEM NIEPEHOCUMOCTH (U3NYECKOW HArpy3Kd, OJBIIIKON, OrpaHHYEeHUEM
MOBCEHEBHOM aKTMBHOCTH W YXYJIIEHHWEM KadecTBa >XKu3HU. JlaHHBIE 00 3(dexTuBHOCTH
JAEro4HOM M MHOTOKOMIIOHEHTHOM peaOuiauTauuu y TaKUX TMalMeHTOB OCTaloTCs
OTPaHUYEHHBIMU M HEOTHOPOIHBIMH.

Hean.  CucremarmsupoBarh  gaHHble 00  »ddexTuBHOCTH  JETOYHOW U
MHOTOKOMIIOHEHTHOM peadMIMTallid y B3POCIBIX IALUEHTOB C MpodhecCHOHAIbHBIMU
NBUIEBBIMHU 3200JIEBaHUSMU JIETKUX C aKIIEHTOM Ha MEPEeHOCUMOCTb (U3UYECKON Harpys3ku,
OJIBIIIKY, (DYHKIIMIO BHEIIHETO JAbIXaHUS, KaueCTBO XU3HU M MPO(ecCHOHANTBHO-TPYAOBbIC
UCXOJBI.

Marepuanbl u MeToabl. CHcTeMaTHYECKH 0030p BBIOJHEH B COOTBETCTBHH C
PRISMA 2020. ITouck mpoBenén B PubMed/MEDLINE, Scopus, Web of Science Core
Collection u Cochrane Library ot inception mo 30 Hos6ps 2025 roga ¢ IOMOJHUTETBHBIM
py4HBIM TOUCKOM. BrisiBmeno 348 3amuceid; mocie yaaneHus AyOJIMKaToB W oTOOpa IO
KPUTEPHSIM BKIIOUECHUS B Ka4eCTBEHHBIH CHHTE3 BOIUIM 12 TMEpPBUYHBIX HCCIIEAOBAaHUIL.
Bximrouanuch uccienoBaHUS B3POCHBIX TMAIlMEHTOB C IMHEBMOKOHHO30M, CHIIMKO30M,
npodeccuonanbHoi XOBJI 1 ApyrumMu XpOHUYECKUMHU MBUICBBIMU 3200JI€BAaHUAMU JIETKUX,
€CJIM OIICHUBAJIOCh PeaOMIMTAIMIOHHOE BMEIIATENIbCTBO U MPEACTABISIINCH TAHHBIE XOTs Obl
10 OJTHOMY PEJIEBAHTHOMY HCXOJY.

PesyabraThl. Briatou€HHble HCcleoBaHUS B IIEJIOM YKa3bIBalOT Ha OJIarompusTHOE
BIUSHUE JETOYHON U MHOTOKOMIIOHEHTHOW peadMIMTAlMK Ha MEPEHOCUMOCTh (DU3MYECKON
Harpy3KkH M KayecTBO KU3HH. B psje paboT oTMedanoch Takke YMEHbUICHHE BbIPAKEHHOCTH
OJIBILIIKY ¥ YJIyYLICHHWE OTACNbHBIX MOKa3zaTeNlell (yHKIMU BHEIIHEero IbIXaHUs, OJHAKO ATU
pe3yabTaThl ObUTH MeHee oHOpOoaHbIMU. Hambomnee BbipakeHHBIC A (PEeKTh HAOIIOIATNCh B
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nporpamMmax, BKJIIOYaBIIMX TPEHUPOBKY WHCIHPATOPHBIX Mbimil. IIpodeccnonanbho-
TPYAOBBIE UCXOJIbI B JOCTYITHBIX UCCIICAOBAHUAX IPAKTUYECKH HE OL[CHUBAJIHCh.

BoiBoabl. JI€rouHas W MHOTOKOMIIOHEHTHas peaOWiInTanus y TAIHEHTOB C
npodecCHOHATHLHBIMU MBIJICBBIMHU 3a00JI€BAaHUAMU JIETKMX aCCOLMUPOBAaHA IPEUMYIIIECTBEHHO
C YJIydIIEHHEM NEPEeHOCHMOCTH (H3MYECKOM HArpy3ku W KadecTBa XH3HH. OCHOBHBIMHU
OTPaHUYEHUSAMHU JIOKA3aTeNbHOW ©0a3bl OCTAIOTCS KJIMHUYECKas U METOJO0JIOTHYecKast
HEOHOPOIHOCTh MCCIEAOBAaHNHN, MAJIOe YHCIIO paboT M HEAOCTATOK AAHHBIX O JIOITOCPOYHOM
TPYAOBOM IIPOTHO3E.

KiioueBble cioBa: jeroyHas peaOwinTanusi, MHOTOKOMIIOHEHTHas peaduiuTanys,
npodeccuoHaIbHbIE MBIIEBbIE 3a00eBaHUs JIETKHUX, podeccuonansHast XOBJI, TpennpoBka
MHCITUPATOPHBIX MBI, KAYECTBO )KU3HU.
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K 90—IETUIO KA®EJPbHI ICUXUATPUU U HAPKOJIOT'UHN
NMEHHU ITPO®ECCOPA I'. . 3AJIBIIMAHA

b.b. JUKAPBYCBIHOBA

B 2026 roay ucnonusercst 90 ner co aHs ocHOBaHuUs nepBoi B PecriybOnnke Kazaxcran
Kadenpsl MCUXUATPUU U HApKOJIOTUHU. VICTOpHUS CTaHOBIIEHUS MCUXUATPUYECKOW MOMOIIM B
ropojie BepHowm (HbIHE AJIMAaThI) ¥ TOCTIEAYIOMIETO PA3BUTUS TICUXUATPHUECKOTO 00pa3oBaHus
MMeeT TIIyOOKHEe UCTOPUUYECKHE KOPHU, BOCXOIsAINE K KOHIY XIX Beka.

B 1890—e roas!l opaunaTop BepHeHckoro koeyHoro jaszapera ['yMUHCKMI NPeanoxui
MIPOEKT CTPOUTEIHCTBA OTACIBLHOTO 3JIaHUS JJIs AyIIEBHOOOMBHBIX Ha 5—10 xoek. HecMoTpst
Ha TO, YTO 3/1aHUE OOJBHUILIBI OBUIO TIEpeAaHo MpueMHoON KoMuccuu B 1894 rony, gpaktuueckoe
Havayio ee paboThl OTHOCUTCS K 1896 roxy.

B teuenue nepBoro roxa paboTsl B O0IBHUIIE OTCYTCTBOBAJ Bpauy—IICUXUATP, YTO OBLIO
00yCIIOBJIEHO KaK HEJAOCTaTOYHBIM (PMHAHCHPOBAHMEM, TaK M HEKEITAaHHEM CIELUATHCTOB,
OKOHYHMBIITUX POCCHICKHE YHUBEPCUTETHI, padOTaTh B OTHAJICHHBIX PETHOHAX, KAKUM B TOT
nepuon cumtasnics ropoa Bepueiii. Jlume B 1897 romy 3aBemyrommm  OOJIBHHICH IS
IymeBHOOONBHBIX ObT  HazHadeH Bpad-micuxuarp A.C. Ky3pMUIKHd — BBITYCKHUK
Kazanckoro VYHuBepcurera, ¢ MNPUXOJOM KOTOPOro Haydajaoch (aKTUYECKOE OKa3zaHue
ncuxuarpudeckoi momomu. B 1919 romy GonpHuIa npeobOpazoBanack B CeMUPEUSHCKYIO
obmacTHyl0 OonpHHIY, a ¢ 1922 rTojma crajma BBIMOJMHATH (YHKIMH PETHOHAIBLHON
ncuxuarpudeckoil OonpHHUIBL. B 1935 roay GonpHuIa modyumia craTyc AimMa—ATHHCKOU
00JIaCTHON KJIIMHUYECKOW TICUXMATPUUYECKOW OONbHUILI (HhIHEe PecmyOnmkaHCKui HaydHO—
INPAKTUYECKUH ILeHTp ncuxuueckoro 3a0poBesi, PHIIIII3) u onHOBpemMeHHO crana
KIMHUYecKor  06azoii  Kazaxckoro  rocynapCTBEHHOTO  MEIUIIMHCKOTO  MHCTHTYTa
Hapkomzapasa Kazaxckoit ACCP (Kaz3['MU) (ubine Kazaxckuit HallmoHANbHBINA METULIMHCKUN
yauBepcuteT umenu C.J[. Achenauspora). B mociaenyromme roapl AesITEIBHOCTh OOJIbHUIIBI
OCYILIECTBIISIACH B TECHOM CBS3M ¢ Kadeapoi.

Kadenpa ncuxuarpuu v HapkoJoruu (HbIHE Kadeapa MCUXuaTpun U HAPKOJIOTUH UMEHU
I''N. 3anpivmana) O6buta obpaszoBana B 1936 roxy. IlepBbiM 3aBemyromm kadeapoil crat
IJIaBHBIM Bpad AJiMa—ATHHCKON 00JIaCTHOM KIMHUYECKOW TCHUXUATPUUICCKON OOJIbHUIIBI
J.I'. KameHenkwuii.

B mepuon ¢ 1936 mo 1947 ronpr xadenpoil pyKoOBOIWI JOKTOP MEAUIIMHCKHX HayK,
npodeccop bopuc HukxonaeBuu Cepadumon (1886-1957). b.H.CepapumoB oxoHUMIT
Nwmnepatopckuii HoBopoccuiickuii yausepcutet B Onecce B 1911 rogy, nociie yero nmoixyuus
crenuanu3anuio Bpaya-ticuxuatpa. B 1913-1914 rr. on paboTtan mMiaaluM OpJHHATOPOM
6onbHUIIBI «Bceex CrkopOsmmx» BeIOMCTBa UMIIEpaTpuIilbl Mapuu (BrocieicTBUH — O0IbHUIIA
um. Qopens). Ilocne cimyx6s1 B apmuu B ronasl IlepBoil MUPOBOM BOMHBI MPOAOIKUI
BpadyeOHYIO0 neATenbHOCTh B JleHuHrpanckoir OonbHuie uMm. Dopens, a B 1926—-1935 rr.
BBITIOJTHSUT 00SI3aHHOCTH PAfOHHOTO MICUXHUATPa, COBMEIAst MPAKTHYECKYIO U MEeAarornyecKyro
JESITEIIbHOCTD.

B nexabpe 1934 roma mo xonkypcy b.H. Cepadumor Obin u3bpan mpocdeccopom
kadeapsl ncuxuatpun KazsI'MU. 30 nexadps 1935 roga B JIeHHHTpagCcKoM rocy1apcTBEHHOM
opaeHe JleHMHa MHCTUTYTE YycoBeplleHCTBOBaHUs Bpaded um. C.M. Kupoa 3ammrun
JOKTOPCKYIO JccepTaliuio Ha Temy «[IpoxoaumocTs remaTo — TMKBOPHOTO Oapbepa 171l coeit
Moma», craB mepBbiM B KazaxcraHe JOKTOPOM MEIUIMHCKUX HAyK IO CHEHUATbHOCTH
CIICUXUATPUSD.
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OH BHOCNEACTBUM MOAJAEPKUBAJl HAyYHbIE CBA3U C BEAYIIMMHM HAay4YHBIMH IIEHTpaMU
Jlenunrpana, B ToM uucie c¢ HayyHo—uccnenoBaTelbCKUM WHCTUTYTOM MO3Ta  UM.
B.M. bextepeBa u Wuctutytom ¢usmonorun um. akaa. W.II. TlaBnoa. Ero HayuHble
UCCIIeIOBaHMsI ObUIM TOCBSIIICHBI BOMPOCAM  KJIMHHYECKOH ¥ JKCIEPUMEHTAIBHON
TICUXUATPHUH, UM OIyOsinKoBaHa 61 HaydHas pabora.

IIpogpeccop b.H. Cepagpumos

B BoeHHbIe TOfIbl HaAy4YHbIE HHTEPECH! Kadeaphl, Kak U y BCEX COBETCKUX ICUXHATPOB,
ObUIM COCPEJOTOYEHBl Ha M3YYEHUHM INCHUXUYECKHUX PACCTPOMCTB TPaBMATUYECKOI'O TI'EHE3a.
B.H. CepadumoB yuacTBOBan B KOMIUIEKCHOH pabore Ka3['MU, mocesimeHHON mpobiemam
JICYCHHS Kay3anTuu JuTebHbIM cHOM. C 1947 roga paboTalt Mo COBMECTUTEIBCTBY CTapIIUM
Hay4yHbIM coTpyaHUKOM Akanemun Hayk KazCCP.

HoBblll 5Tan pas3Butus Kadeapsl CBsI3aH ¢ MMEHEM BBLAAIOLIETOCS yY€HOro, J.M.H.,
npodeccopa Aubppena llerpouua HlTecca (1899-1955), Bosrnasnsasuero kadenpy ¢ 1947
o 1955 rox.
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[Tpodeccop A.IL. IlITecc chirpan BaKHYIO POJb B Pa3BUTUH HAYYHBIX MCCIICIOBAHUN U
opranm3aiuio ydeOHoro mpoiecca. M ObUI0 pa3pabOTaHO METOIUYECKOE PYKOBOJICTBO IO
o0mieil McuxXomaToNoruu, KOTOPOE IIUPOKO HCIOIB30BaJIOCh MPH TMOATOTOBKE MOJIOIBIX
npenoiaBaresieid, KIMHUYECKUX OPJIMHATOPOB, MPUBJIEKABIINXCS K HAYUYHBIM UCCIIEI0OBAHUSIM.
A.IT. llItecc cozman mpu kadenpe pazauanabie Jadbopatopuun: onoxumuueckyro (C.U. 3aiinesa,
M.M. Bonbne), kmunuueckyro (I'.C. Celinanuna), BbICIIEH HEPBHOW JESITEIbHOCTU
(I'.N. 3ansiman). [Tog ero pykoBOCTBOM OBLIO BBITIOJHEHO 3 KaHAWIATCKUE TUCCEPTAIIUU —
H.S.Byxanuesoit, .. 3anpumana, P.I'. WnemeBoii. Takxke BIepBble HaYalld OOy4YCHHE B
KIIMHUYECKOW opauHatype BoeImyckHUkH Ka3I'MMU kazaxckoit HanmoHampHOCcTH (M.M.
Wcaranuesa, M.M. MyxameTius).

IIpogheccop A.11.IlImecc

B mocneBoeHHBIE TOJBI COTPYAHHUKH Kadeapbl aKTHUBHO Y4acTBOBAJIM B CTaHOBJICHUHU
CHUCTEMBI CyAeOHO-TICMXuaTpudecko skcrepTu3bl B Kazaxcrane. IlepBeie 3aBemyromiue
kapenpoii ncuxuarpun b.H. Cepadumon u A.Il. llltecc ObIM U MEpBBIMH Tpodeccopami,
y4acTBOBABUIMMH B IIPOBEACHUH CYJI€OHO—TICUXHATPUUECKUX IKCIepTH3. B cBs3u ¢ TeMm, 4TO
BO MHOTHX PErHMOHAaX CTpPaHBI €Ile OTCYTCTBOBAIM NCUXHATPUUYECKHE OOJHHHIIBI M HE OBLIO
KaJpoB Bpauel—TcUXuaTpoB, AnMa—ATHHCKas oOlacTHas KIMHUYECKasl MCHUXUaTpudecKas
OonbHUIA cTana HEOUIUAIBHBIM IIEHTPOM CyACOHOW TICMXUATpUHM, a CBEACHHS 00
AKCTIEPTHON paboTe €KETOHO HAMPABISLINCH TupeKkTopy nHcTuTyTa M. B.I1. Cepbekoro.

B 1947 romy nmpocdeccop A.IL. [lltecc OpL1 HA3HAYCH TTIABHBIM BHEIITATHBIM TICHXHUATPOM
MunucrtepctBa 3apaBooxpanenusi Kazaxckoit Coerckoit Conmanuctuyeckoi PecrmyOnuku.
[ox ero pykoBoactBom B 1953 roay 6s110 mpoBeneno B K3pui—Ope nepBoe PecniyGnnkanckoe
COBEIllaHUE TICUXUATPOB.
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B 1956-1957 rr. xadempoil BpeMEHHO 3aBEAOBAJl JIOIEHT, MOANOJKOBHHUK
Jlenunrpanckoit Boenno—mopckoit akagemun Imurpuii Asekcanaposny Escragnbes.

3HAYUTENbHBIN ATal B UCTOPUHU Kadeapsl CBsI3aH C IeATENbHOCTHIO JI.M.H., podeccopa
I'puropuss Uabuua 3ansumana (1926-2000), Bosrnasmnsasmero kapeapy B 1957-1991 rr.
Ero nayunas, megarornyeckas M OpraHM3allMOHHAs JAESITEIbHOCTb BO MHOTOM ONIpEeeNuiia
¢dbopmMHpoBaHUE HAYYHOM MIKOJIBI IcuxuaTpuu B Kazaxcrane.

I'N. 3anpiman  okoHums JedeOHbI  ¢akynpreTr Kazsl'MU, Obur  CTanmmHCKAM
crunnenauatoM. B 1954 romy mon pyxoBoactBom mpodeccopa A.IL. Illrecca 3ammTiin
KaHJIUJATCKYI0 nuccepranuio, a B 1969 rony B TamkeHTe MoJl pyKOBOJICTBOM aKaJeMHUKa
A.B. CHEe)XHEBCKOTO — JOKTOPCKYIO AUCCEPTaIHIO 10 TeMe «OcTpbie OpeloBbIe CUHAPOMBI.

[Ipu mpodeccope I'.. 3anpiMane kadeapa 3HAYNUTEIBHO pacHIMpHUiia HAyYHYIO W
KJIMHUYECKYIO JIeATeNIbHOCTh. bblila HamakeHa TecHas CBs3b ¢ AIMa—ATHHCKON 00JacTHOU
MICUXUATPUIECKOW OonbHUIEH, KOTOpoH B TOT nepuos pykoBoaui B.K. Beunep. Perynspuo
IPOBOJIWINCE OOIICOONBbHUYHBIE W BHYTPUOTACICHUECKHE KIMHUYECKHE KOH(epeHUuH,
00CyKJaNHCh CI0XKHBIE JUArHOCTUYECKHE U TepANleBTUUECKHE CIyYaH.

Oco06oif  TOMyNAPHOCTBIO Yy  CTYAEHTOB MOJB30BAIUCH JIEKIUH Mpodeccopa
[''W. 3anmbnmana, OT/IMYABIIMECS TIIYOMHOW HAay4YHOTO aHajiu3a W SIPKOCTHIO KIMHUYECKUX
npuMepoB. OH aKTHBHO BHEAPSUI B 00pa30BaTeNbHBIN MPOLIECC KIMHIUUECKUE JEMOHCTpAIUU
MalMeHTOB, YTO CIOCOOCTBOBAIO (OPMHUPOBAHHIO Yy OyIymMX Bpadyedl KIMHUYECKOTO

MBINITJIICHUA.

I U 3anvyman co cmyoenmamu

Hayunble uccnenoBanus B Te BpeMeHa ObLTH COCPEIOTOUYCHBI HA JABYX HAIPABICHUSX:
Moaudukamuss Metonuk rncuxodapmakorepanuu (M. 3amenman, P.I. Wnemera,
I'.Il. Jlenckuii) u ramumuas naronoruss (I.M. 3anpuman, T'.I1. Jlenckumii, B.E. Beunep,
P.O. CmupHOB).
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[Tpodeccopom I'.U. 3anpimanom omyOiaukoBano 6ojyiee 100 HaydHBIX paboT, BKIIIOUAs
MoHorpaduio «TeTypaMoBbie ICUXO03bD», CTABUIYIO YHUKAIBHON B MUPOBOM IICUXHATPHUYECKON
muteparype. OH yuyacTBOBaJl B pa3pabOTKe YYCOHMKOB IO TICUXHATpUM U CyAcOHOU
ncuxuarpun. M Taxxke OblIa MpeioskeHa HoBass METOIMKA JIeUeHUs! OOBbHBIX 30 peHueit
C TaKk Ha3bIBaEMbIMU «HEHPOJIENITUUECKUMH 3yOlaMu», IIOKa3zaBiuas O0ojiee BBICOKYIO
3¢ (HEeKTUBHOCTH IO CPABHEHHIO C MPUMEHSBIIIMMHUCS B TOT MEPUO] METOJAMH TEPAITHH.

[Ton ero pykoBoacTBOM ObLIM 3amuiieHsl 0onee 10—TH KaHAMAATCKUX U JOKTOPCKUX
JyccepTaluii, BKJIIOYas HayuyHble palboThl coTpyaHukoB kadenpst — E.K. Menerosa,
E.b. baittypaesa, JLII. [IlomoBoii, FO.T. JIxaurunpauua, M.II. [[xamaHTaeBoW,
H.T. Usmaunosoii, JI.E. ba3ap6aeBoii. Pe3ynbraTsl 3THX HCCIEIOBAHUN MOIYYUIH BBICOKYIO
OIICHKY clenuanucToB Beaynmx HaydHbIx HeHTpoB CCCP, B wactHoctn HUW CyneGnoit
ncuxuatpun uM. B.IL. Cep6ekoro m HUM ncuxuarpun M3 PCDCP, uro crnocobcTBOBaIO
YKPEIUJICHUIO HAYYHOTO aBTOPUTETA aJIMa—aTUHCKOM IIKOJIBI ICUXUATPHH.

I WM. 3anpuMaH aKTMBHO Yy4YacTBOBaJd B NPOQPECCHOHATBLHOW M OOIIECTBEHHOM
nestenbHOCTH. OH  ObUT  TOCTOSHHBIM — YYaCTHHKOM — BCECOIO3HBIX  «JlMarHocTH4ecKux
CEMHUHApPOB», HA KOTOpPbHIE MPUTIANIAIUCE TOJIHKO HauOolee BbIAaromiuecs mpodeccopa—
KIMHUIUCTBI, a Takxke ywyactBoBaid B [IV—VIII Bcecoro3HbIX che3nax HEBPONATOJIOTOB M
MICUXUATPOB M MEXKIYHAPOJHBIX cUMIO3uyMax. [Ipodeccop sBISIICS HYIEHOM TMpaBICHUS
Acconpaniui  TICUXHATpoB U HapkojoroB Kasaxcrana, wieHom PecnyOnmkaHckoin
LentpanbHoii cyneOHO-TIcMXuaTpuieckoil skcneptHoi komuccuu M3 PK u koHCynbTaHTOM
CIIeNUATM3UPOBAaHHON PecryOiMKaHCKOW TICHXUATPUYECKOM OOJBHMIIBI ISl  COLUAIIBHO
onacHbIX 00JbHBIX (C. AkTac). OH Obul HarpakaeH 3HAaKOM «OTIUYHUK 3paBOOXPAHEHHUS
CCCP».

I'N. 3anpivaHoM oOmyOJMKOBAaHBI METOAMYECKHE pEKOMEeHJalnu «JluarHoctuka
MICUXWYECKUX U MOBEICHYECKUX paccTporcTB B cooTBeTCTBUU ¢ MKDB—10», HanpaBieHHbIe Ha
o0JieryeHue nepexoia Ka3axCTaHCKUX MCUXUATPOB Ha JAECATHIN mepecMoTp MexayHapoHoH
KJaccudukanuu 0ose3Hel, ohulnaibHO BHEAPEHHBIN B IPAKTUKY 3/1paBOOXPAHEHUS B SHBAPE
1998 rona.

Ocoboe Mecto B ucTtopun Kadenpsl 3aHUMAET NEATEILHOCTh mMpodeccopa Pazamuu
lanmueBnsr UnemeBoit (1927-2005) — omHOro W3 BEOyNIMX CIEMUATMCTOB B 001acTH
ncuxuatpun Kazaxcrana. C 1951 roma ee npodeccronanbHas AeSITEIBHOCTh OblIa CBsI3aHA C
kadeapoil ncuxuatpuu, ncuxorepanuu U Hapkojorun KasHMY um. C.JI. Acdenausiposa,
oI MyTh OT accucTeHTa 10 mpodeccopa (1971-2003 rr.) u mpopadboras Ha kadeape SO neT.

Hoxtopckas quccepranus P.I'. Unemeoit 6puta 3amuiiena B 1970 roay B . Mockse, B
HUN ncuxuarpum M3 PCOCP. HayynsiMu KOHCyJbTaHTaMHU pPabOTHI  BBICTYITHIIN
Beinatomuecs: yaenole — .5, Ilrepubeprn (MockBa) u E.C. ABepOyx (Jlenunrpan).
P.I'. UnemeBa crana nepebiM B Kazaxcrane u LleHTpaibHON A3MM KEHIIMHON—TICUXHUATPOM,
3aIIUTUBIICH TOKTOPCKYIO AMCCEPTAIMIO U MOTyYHBIIEH 3BaHue mpodeccopa.

Hayunas nesrensHocts P.I. WnemeBoit oxBaTbiBaeT HIMPOKHH Kpyr mnpodiemM —
TrepUaTPUUECKYI0 TICUXUATPUIO0, JIETCKYIO TIICUXHATPUIO, BOMPOCH NPOPUIAKTUKUA U
peadbuIuTaIMi TICUXUYECKUX PACCTPOUCTB, a TaKKEe HMCTOPUIO COIMATIBLHON M CyIeOHOM
ncuxuatpun B Kaszaxcrane. Eio omyOmmkoBano Oonee 200 HaywHbIX paboT, BKIIOYas
MoHorpaduu u yuyebHole mocoOus. Ilon ee pykoBOACTBOM BBINONHSIINCH U 3alUIIAIUCH
Hay4yHbIe pabOThI MO BOIMPOCAM BO3PACTHOW U CyAeOHOW TICHMXUATpUM, BKIHOYas 6
KaHIUJATCKUX M | JOKTOPCKYIO nauccepraiuio, B ToM uuciae padorel FO.C. becmanoga,
H.K. Pycaxosoii, A.C. Cy6xan6epaunoii, K.3. Camyakacosa.

B 1980-1990—e roasl akTyamu3mpoBajiach MpoOjeMa alIkoroJiM3Ma, HapKOMaHUH,
TOKCUKOMAaHUHM, OCOOCHHO «(heMUHU3AIUSI» W OMOJIOKEHHE STHUX 3a00NieBaHUM, a Takke
pacnpocTpaHeHUE TOKCUKOMAaHWUU CPeAu NIETe W MOJAPOCTKOB. B 3TOM CBSI3M KaHIuIaTcKas
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nucceptarust A.C. CyoxanOepInHO, BRITTOJIHEHHAS 11O pykKoBoicTBoM P.I". MiemeBoit, Opu1a
NOCBALIICHa ~ IpobjemMe  ajkoroiu3smMa y  JKeHImMH.  JlOKTOpckas — auccepTanus
A.C. CybxanOepauHoi OblIa TOCBSIIEHA OMMIHOW 3aBUCUMOCTH B CTPYKTYpPE NMCUXUYECKON
MATOJIOTUH C aKIICHTOM Ha KIIMHUYECKHUE, CYACOHO-TICUXUATPUICCKUE ACTICKTHI.

OcoObIli BKJIaJ B U3YYCHUE TICUXUYCCKUX PACCTPOMCTB y ACTEH M TMOJPOCTKOB BHECIA
I.M.H., ipoeccop Kopnan 3apneikoBHa Canyakacosa. [Tog pykoBoactsom P.I'. MinemeBoii B
1999 rony ona 3amuTHIA KAHIUIATCKYIO JUccepTannio Ha Temy «llcuxudeckue paccTpoiicTBa
IIPY MHTAISIIMOHHBIX TOKCUKOMAHMSIX y JA€Ted M NoJApocTKoB», B 2008 rogy — JOKTOPCKYIO
muccepranuio «KIMHUKO-TeHeTHYecKue 0COOEHHOCTH MU30(PEHUH JIETCKO—TIOAPOCTKOBOIO
BO3pacTa B Ka3axCKOW MOMYJSIIUU». 3a 3HAYUTENbHBIA BKJIAJ B Pa3BUTHE MEAUIUHBI U
MEIUIIMHCKOTO 0OpazoBaHusi B KazaxcTaHe oHa HarpaxjaeHa HarpyaHbIMU 3Hakamu M3 PK
«/lencaynbIK cakray iciHe KockaH yieci yurin» 1 HMA Kazaxcran «Antsin [lopirepy, a Taxke
MHOTOYHUCJICHHBIMH 0JIar0IapHOCTSIMU, TpaMoTaMu U cepedOpsiHoit menansio KasHMY um.
C.A. Achenmusiposa.

[Ipodeccop P.I'. HnemeBa chirpana KIIOYEBYIO pOJb B Pa3BUTHH IPENOJAaBaHUS
NCUXUATPUM M MEAUIMHCKOW rmcuxosiorud. OJHMM U3 BaXHBIX HANpaBiICHUN ee
MeAarorn4eckoi NesTeIbHOCTH CTajJ0 BHEIPEHHE IMpernojaBaHusl NCUXUATPUU Ha Ka3aXCKOM
s3pike. C 1990 r. Ha kadenpe Havanoch MpemnofaBaHWE Ha Ka3aXCKOM SI3BIKE, YeMy
criocoOctBoBanu mepBbie Jeknuu P.I'. Wnemepoit. B 1994 r. Bemum y4yebHOE mocoOue
«Meauuunckas ncuxonorus» (P.I'. Unemesa) u yueOnuk «llcuxuarpus» (I'.M. Kynesposa),
a B 1995 r. — yuebnuk «llcuxuarpus» (P.I'. Wnemesa) Ha ka3axckom si3bike. [losiBieHuMe
MEPBBIX YUCOHMKOB HAa Ka3aXCKOM SI3BIKE CTAJI0 BXKHON BEXOW B Pa3BUTHUHM Ka3aXCTaHCKON
ncuxuatpun. Pa3paboTka TepMUHOIOTHMU ObLIa pealii30BaHa BIIEPBBIE C Y4aCTHUEM JAPYTUX
CIIELMAJIMCTOB U PEIAaKTOPOB, BKItouas T.Y. M3maniosa.

Ha xadenpe nocTossHHO neiicTBOBal HAYYHBIN KPY>KOK, a CTYI€HThI IPUHUMAIIH y4acTHe
B pecnyOTMKaHCKUX U BCECOI03HBIX KOoHKYpcax. B 1980 r. mpodeccopom P.I". UnemieBoit Opumu
U3JIaHbl METOJUYECKHe pekoMeHanun «OpraHuzanus Hay4HO—HCCIEI0BaTENbCKOW PabOThI
crynentoB (HUPC) B MequIIMHCKOM UHCTUTYTE».

C 1975-2002 rr. mpodeccop P.I'. HnemeBa 3aHuMana MOHKHOCTH TJIABHOTO
BHEILTATHOTO JIETCKOro Icuxuarpa MuHHCTepcTBa 3[paBooxpaHeHusi. B To Bpewms
MPOBOAMIIMCH CEMUHAPBI — COBELIaHMs MO JIETCKON NMCUXUATPHUH, Hay4YHble KOH(pEpeHLINH, a
TaK)Ke IUKJIbI JIEKIUN 10 Pa3IMYHBIM pa3jiesiaM ACTCKON MCUXUATPUH, 3HAYUTEIbHAS YacCTh
KOTOpBIX unTanack npodeccopom P.I'. Mnemeoii. [IpoBoaunack mianomepHas padoTa 1o
MOBBIICHUIO KBamupUKaUU JAeTCKUX TmcuxuarpoB. Ocoboe BHHMaHHE YyACTSIIOCH
IUTAHOMEPHOMY TIOBBIIICHUIO KBaJU(UKAIUU JIETCKUX TCUXHMATPOB, BKJIOYAsl BBIE3JIHbBIE
LUKJIbl, OPraHU30BAHHBIE COBMECTHO C BeAyIIMMH HayuHbIMU yupexaeHussMu CCCP, Takumu
kak [{OJINYB (r.Mocksa) u Jlenunrpaackuii neguatpudeckuii ”HCTUTYT. Kpome Toro, st
YTEHUs JIGKUMH 10 W30paHHBIM BOIPOCAaM JETCKOM M IOAPOCTKOBOM ICHUXHATPHH
MpUTJIAIAIICH MOCKOBCKHE mpodeccopsl — B.A TI'ypresa, B.S 'manukun u np.

C 1990 o 2000 rr. Kadeapy ncuxuaTpuu Bosriasisiia npogpeccop I'aauss MaxmeToBHa
KynbsipoBa, koTOpas Hadajga TpyJ0BOM ImyTh Ha Kadeape B 1966 roay u octaBanach BEpHa i
Ha MPOTSKEHUHU BCEW CBOEH MPO(ecCHOHANBHOM e TeTbHOCTH.

[Tox pyxoBoactBoM mipodeccopa I'.M. KynbsipoBoii 3HaunTEIbHOC BHUMAHHUE YACISIIOCH
COBEPIIICHCTBOBAHUIO 00Pa30BATENBLHOTO MpoIllecca M OOHOBJICHHUIO METOIUYECKOW 0a3bl
npenofaBaHusl TCUXUATpuM. bbUlM  MOATOTOBIEHBI HOBBIE y4eOHBIE IMPOTrPaMMBI,
METOJIUYECKHE MTOCOOUS U yueOHbIE TaOIHIIbI.

B ykazanHnble ronipl kKadeapa urpajia akTUBHYIO POJIb B OpraHU3al{MOHHO—METOANYECKOI
pabote mncuxuarpuueckor ciayxkObl pecnyOnmuku. CoTpyAHHKH Kadenpbl OKa3bIBaU
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KOHCYJIbTaTUBHYIO MTOMOIIb MEAUIIMHCKUM YUPEXKIEHUSIM pa3Iu4HbIX peruoHoB Kazaxcrana,
IIPOBOJIMIIN BBI€3/THBIE KOHCYJBTAIIMM U YYaCTBOBAJIN B 00yUYEHUH Bpauei—TIPaKTHKOB.

B 1993 roagy mpodeccop I'M. KynpsapoBa mnpuHsiga ydacThe B MEXIYHAPOIHOM
KoHrpecce BeemupHoii Acconpanuu ncuxuaTtpos B I. Puo—ne—Kanelipo, B paMkax KOTOporo
Accomnmanust cuxuatpoB Kazaxcrana ObUla NMpUHATA B COCTaB JaHHOW opraHuzanuu. B
nepuon 1991-1996 rr., 3aHMMas MAOKHOCTH IVIABHOIO IIicMXuarpa MwuHHCTEpcTBa
3npaBooxpanenus Pecriyonuku KazaxcraH, oHa akTHBHO y4acTBOBaJIa B KPYITHBIX BCECOIO3HBIX
Y MEXIYHapOJHBIX HayYHbIX MEPONPUATHAX, BKIIIOUAsi KOHTPECCHI, CAMIIO3UYMBbI, CEMUHAPbI
U COBELIaHUS.

C 1994 o 2000 rr. mox HayyHBIM pyKOBOACTBOM Mpodeccopa .M. KynbsipoBoii Ob110
BBIMYUICHO MATh COOPHUKOB [0 AaKTyaJlbHbIM MpodOjeMaM TICUXUATPUH, HAPKOJIOTHH,
ncuxoTepanuu, ncuxonorud. OHa sBIIs€TCS aBTOPOM crareil nmo paszaenam «llcuxuarpus» B
Kazaxcranckoii HarmumonanpHOW »SHIMKIONEANMA (Ka3axckuil s3blk, T.1, A-D, 1998) u
COCTaBUTEJIEM Ka3aXCKO—PYCCKOT0 MEIUITMHCKOTO ciioBaps o pasneny «llcuxuarpus» (1999).
Ee nokropckas nuccepramusi «OCHOBHbIE 3aKOHOMEPHOCTH  PAacIpOCTPAaHEHHOCTH
NICUXUYECKUX paccTpoiicTB B PecrmyOnmke Kazaxcraw», 3amummennas B 2000 rogy B
l'ocynapcTBEeHHOM Hay4YHOM IIEHTpPE COIMAIbHOM W CcyaeOHoW mncuxuaTpuu uM. B.IL
CepOckoro (MockBa), mnpeacTaBisieT co00i KpymHOE KIMHUKO—3IHAEMHUOJIOTHYECKOE
HCCJIEIOBaHHE.

| Hpod)eccp I'"M. Kyovsposa

Bynyuu rinaBHBIME BHEIITATHBIMH CIIEIUATHCTaMA MUHHCTEPCTBA 3APAaBOOXPAHCHUS,
npodeccopa I'M. KymapspoBa, P.I'. Nnemea u .M. 3ampniMan nmpuHUMAmu y4yacTue B
pa3paboTke HOPMATUBHBIX JOKYMEHTOB, TIPUKA30B, WHCTPYKIHA W METOJUYECKUX
pekomenmanuii. OCOOCHHO 3HAYUMBIM CTaJIO HMX y4YacTHe B TOATOTOBKEe 3akoHa «O
MICUXUATPUYECKON TIOMOIIM U TaApaHTHAX MIPaB rpakaaH npu ee okazanum» (1997 r.).
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[Tpu akTBHOM yuyacTuu Kadenpsl ObUT pa3paboTaH TPOSKT BHOBL OTKPBITOTO B JieKabpe
2000 r. Hay4yHO-TIpaKTHYECKOTO LIEHTPAa MEIUKO—COLMAIBHBIX MPOOJIEM HAPKOMAHUU B T.
[TaBnonape.

B 1999-2000 rr. xadenpa npuHMMana akTUBHOE ydacTHe B pa3pabOTKe MpoeKTa
HayuyHo-TIpakTH4ecKOoro IeHTpa Mo NCUXUATPUHU M HAPKOJOTUHU (OTKPBITHE KOTOPOro ObLIO
3ammanupoBaHo B Ammarel B 2001 1. Ha Oase PecrnyOnaukaHCKON —KJIMHHUYECKOM
MCUXUATPUYECKON OOIBHUIIBI) U JPYTUX JOKYMEHTOB, CBS3aHHBIX C €r0 CO3/IaHHUEM.

B cBmu ¢ mpuoOperenuem PecmyOnmukm — KazaxcraH  HE3aBUCUMOCTH U
pedopmupoBaHrEM MEIUITMHCKOTO 00pa3oBaHus Kadenpa paspadotaia HOBYIO «IIporpammy
M0 TICUXUATPHUH JIJISl CTYICHTOB BCeX (paKyJIbTETOB MEANIIMHCKUX BY30B» a Takxke «[IporpamMmmy
M0 METUIIMHCKOM MCUXOJOTUH AJi BceX (PaKylIbTeTOB MEIUIIMHCKUX By30B», «[Iporpamma mno
NOJATOTOBKE KIMHMYECKMX OPAMHATOPOB MO TMCHXHATPUM» (COCTaBUTENU — Mpodeccop
P.I"."nemesa u 3aBeayromias kadenpoii, mpodeccop I'.M. Kynbsiposa).

CyIlecTBEHHO TMOBJIMSJI HA pa3BUTHE YUYEeOHO-METOJMYECKOW U IeJaroruuyecKou
JesTeNIbHOCTH KadeApbl BHEC KaHAMIAT MEIULMHCKUX Hayk, goueHT HOpuit MBanoBuu
Becmanos. Ero mpodeccuonanpHas AEITETbHOCTh OTIWYANACh COYCTAHHEM KIMHUYECKOM,
OpraHW3aIlMOHHOW, HAay4YHOM | oOmecTBeHHOW pabotel. B 1974 tomy on Obu1 u3bpaH
npezcenareaeM oOkoma npodcoro3a METUIIMHCKUX paOOTHUKOB, BXOJIWJI B COCTaB KOJUICTHH
TOPOJICKOTO U 00JIACTHOTO OTAENIOB 3/IpaBOOXpaHEHUs I'. AMa—ATbI, 32 YTO HEOJHOKPATHO
Harpakaajiacsh TOYETHBIMH TpamMoTamu MuHucTepcTBa 3apaBooxpaHeHus PK. AxTuBHyro
OOLIECTBEHHYIO JIEATEIbHOCTh OH YCHEIIHO COBMEIIadl ¢ Hay4yHOH paboToil U
KOHCYJbTATUBHOM MPAKTUKON B KPYMHBIX KITHHHYECKUX YUPEKICHUSIX.

B 1986 romy I0.M. becnaioB Obl1 yTBEp)KIE€H TJIaBHBIM BpaduoM PecryOimnkaHCKON
KIIMHUYECKON TICHXUATPUUYECKON OOMBHUIIBI M HA3HAYEH TJIABHBIM BHEIITATHBIM TICHXUATPOM
pecnyOnuku. Hapsimy ¢ 5TUM OH 3aHUMAlCs MpernoJaBaHUEM IMCUXUATPUU U METUIIMHCKOM
ncuxonorud, a B 1990 romy okoHYaTeNbHO CBSI3al CBOKO MPO(GECCUOHATBHYIO IeATEIHHOCTh C
kadeaport ncuxumarpun KasI'MU, rme mpomien myTh OT acCHUCTEHTa 10 morieHTa. Mmes
3HAYUTEJIbHBIH OIBIT MPAKTUYECKON U OPraHU3aMOHHON pabOThI B CUCTEME ICHXUATPUIECKOM
cnyx6n1, FO.M. becmamoB Ha kadempe ObUT aKTHBHO BOBJICYEH B pa3palbOTKy YUYEOHBIX
MPOrpaMM IO ICUXUATPHUH, HAPKOJIOTUU U METUITUHCKOU TICUXOJIOTUU JISI METUITUHCKUX BY30B
PecnyOnuku KazaxcraH, moAroToBke JEKIIMOHHBIX KYPCOB U METOJIUYECKUX MaTepUANIOB IS
CTYJEHTOB, UHTEPHOB U pe3uaeHToB. B 2000-2007 rT. 0H pyKOBOAWJI UHTEPHATYPOU; B ATOT
NepUOJ MHTEPHBI UMENIM BO3MOXKHOCTD MOCEIIaTh 3aHATUs popmara «Mactep—kiacc» B Lllkomne
[ICUXUaTpa, MPOBOJMBILEHCS B paMKax Hay4yHoro pykosoxcrtsa P.I'. HMmemesont. SIBussach
aBTopoM Oosee 60 HayunsIx myosmkaiui, FO.1. becniaioB BHec 001bII0 BKIIA]] B TOATOTOBKY
CTHELHUATUCTOB B 00J1aCTH MICUXUATPUN U pa3BUTHE 00pa30BaTEIbHON S TENbHOCTH Kaeaphl.

C nexabps 2000 r. mo 2001 r. kadenpoii 3aBemoBana 1.M.H., podeccop Haiins
ToxtapoBHa M3mamnoBa, npomeamas OyTb OT HMHTEpPHa 10 mpodeccopa Kadeaps
NICUXUATPUH U HAPKOJOTHH AJTMAaTHHCKOTO HHCTUTYTA YCOBEPIICHCTBOBAHUS BpaueH, a TaKkxKe
npodeccopa kadenpsl ncuxuarpun KazsHMY. B 1998r. B r. TamkeHT oHa 3amuTHIa
JTOKTOpPCKyl0  auccepranuio Ha Temy «llIuzodpenus, ocimokHeHHas  TalldiIHON
MHTOKCUKaIMeH (KIMHUKO—TICHXONATOJIOTHYecKoe HccienoBanue)». Ilog ee pykoBoaCTBOM
BBIMIOJTHEHBl HECKOJBKO KAaHAUAATCKUX JIMCCEpTAallMii 1O KIMHUYECKHMM BOIpPOCam
MICUXUATPHH.

C 2002 o 2008 roas! kadgeapoit pykoBoamia 1.M.H., mpodeccop Casi AquiabOeKoBHA
Hypmaram0eToBa, B TNepuoJ €€ 3aBelOBaHMs ObUIM OOHOBJICHBI THUIIOBbIE Yy4yeOHBIE
IpOrpaMMbl, BHEAPEHO NPENoAaBaHME TCUXWATPUM JJII HMHTEPHOB M MpeIMeT
«KoMMyHUKaTUBHBIE HaBBIKM» s cTyAeHTOB 1-2 kypcoB. C 2007-2008 roma BblneneH
OTAENBHBIN TTpeaMeT «Hapkoorusy.
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[To mpuka3zy AreHTCTBa IO JejiaM 3ApPaBOOXPAHEHUS M MO IMOPYYEHHIO peKTopaTa
KasHMY, B mapte 2001r. kadeapa npuctynuia K pa3paboTKe IPOrpaMMBI IO CIICIHATIEHOMY
Kypcy: «O BIUSHUU HApKOTHKOB HAa OPTaHM3M 4YEJOBEKa U YTOJIOBHOI OTBETCTBEHHOCTH 3a
COBIT, HE3aKOHHOE PACIPOCTPAaHEHHE HAPKOTHKOB, O CTpaTeruu OOpbOBI ¢ HapKOMaHUEH U
HapKOOM3HECOM» JJIS MPEIOIaraeMoro BKIIOYEHHs B yueOHbIE IJIaHBI MEAUIIMHCKUX BY30B
2001-2002 yyeGHOTO TOAa CENHUAIBHOTO Kypca 0 HApKOJIOTHH.

C 2008 o 2018 roas! kadeapy BO3TIAABISI A.M.H., Tpodeccop Carat AObIJIKAUPOBHY
AaTbiHOexkoB, aBTop Oosee 100 HayuyHbIX myOnukamuii u 5 Monorpaduid, mox ero
PYKOBOJICTBOM BBITIOJTHEHBI 4 KaHIUJIATCKUX U 2 MTOKTOPCKuX auccepranun. C.A. AITBIHOECKOB
opraHu3oBajl M Bo3riaBwil nepBbli B Kazaxcrane HayuHo-TipakTueckuii nentp PIKII
«PecnyOnuKaHCKM HAydyHO — TIpakTHYeckuil [leHTp MeauKo—ConMalbHBIX Mpo0IeM
HapkoMaHuu» B Topone IlaBmomape, KOTOpBIM ChIrpajl BaXXHYIO pPOJb B Pa3BUTHHU
HApKOJIOTHYECKOM CITy>KOBI cTpaHbl, a BiocaeAcTBuu pykoBoawi U PI'KIIT «Pecy6nukanckuit
HAay4YHO—TIPAKTUYECKUM LIEHTP NICUXUATPUH, TICUXOTEPANIUUA U HAPKOJIOTUI.

B 2012 roxy 6p1na oO6pa3oBaHa kadeapa MHTEPHATYPHI U PE3UACHTYPHI O IICUXUATPUN
¥ HapKOJOTHH, KOTOPYIO BO3INIaBUia A.M.H., npopeccop b.b. l:xkapoycbinoBa. B 2017 roxy
nyreM oO0benuHeHHs Kadeapbl NCUXUATPHUH, IMCUXOTEpanud M HAPKOJIOTHMH M Kadeapbl
WHTEPHATYPHI U PE3UICHTYPHI M0 MCUXUATPUU U HAPKOJOTHH ObUTa COPMUPOBAHA eaUHAS
Kadenpa NcuXuaTpuu U HapKOJIOTHUHU C Kypcamu OakajaBpuara, MHTEpHATYPhl U PE3UJICHTYPBI.

C 2017 mo 2021 roas! kadenpa HaXOAUIACh MO PYKOBOJCTBOM K.M.H., T€HEPAILHOTO
nupektopa PHIILII3, HamuoHanbHOrO KOHCYJIBTAHTA 10 TICUXHYECKOMY 3J0pPOBBIO B
Kazaxcrane u crpanam LlentpansHoii A3un CtpanoBoro opuca BO3 B Kazaxcrane Hukomnas
Anaroabesnya Heraii.

B mepuon ero pabotsl B Kazaxcrane Obla mpoBelneHa MacuITaOHas peopraHu3alus
CIIy’KObl TICUXUYECKOTO 3[0pOBBS, B pe3ylbTaTe OOBEAMHEHUS paHEe CYLIECTBOBABIIUX
CTHEeLMATU3UPOBAHHBIX MEAULMHCKUX OpraHu3anuii Ha 0asze 47 y4ypexIeHMH, OKa3bIBaBIIUX
CTAIlMOHAPHYIO TIOMOIIb, OBUIO CO3MaHO 17 oOpraHW3anuii HOBOTO THIIA — IICHTPHI
NICUXUYECKOT0 30pOoBbs. JlaHHAas MozieNb Oblila HampaBiieHa Ha MOBbIIEHHE YPPEKTUBHOCTH
OKa3aHHsA MEAMIMHCKOW TIOMOIIM, a TaKKe CHW)KEHHME CTUTMaTU3allud MalUeHTOB C
NICUXUYECKUMHU paccTporcTBamMH. [l MOBBIIICHHUS JOCTYMHOCTH aMOyJaTOPHOH MOMOIIM
OBUIM OTKPBITBI TEPBUYHBIE IEHTPHI ICHUXMYECKOrO 370pPOBbSi Ha YPOBHE TOPOJCKUX
NOJUKJIVHUK U KaOWHETHI ICUXUYECKOT0 3/I0POBbsl HA YPOBHE PaiOHHBIX OOJIBHULI.

H.A. Heraii siBisiercst aBTopom Oosiee 40 HaydHBIX MyOJIMKAIMMA, psiia METOIUYECKHUX
pEeKOMEHAANNH, MOCBAIICHHBIX BOIPOCAM OPTaHU3alMH CIIY>KObl TCUXMYECKOTO 370POBBS,
AKCIIEPTHON AESITETbHOCTH, IPEBEHLINN CYUIIUI0B U KIIMHUYECKUM acTleKTaM IICUXHATPUH.

Baxubim coObiTieM B 2021 romy cramo mpucBoeHume kadeape uMeHU mpodeccopa
I'.1.3anbp1iMana, 4TO CTAjI0 MPU3HAHUEM €r0 HEOLIEHMMOTO BKJaJa B Pa3BUTHE NICUXUATPUU B
Kazaxcrane.

B 2021-2023 rr. kadenpoii pykoBoamwi a.M.H. Kyaneim CaratoBud AJITHIHOEKOB,
reHepanbHbli fupexrop PHITLII3. B 2017 r. oH 3amyMTHiI JOKTOPCKYIO AUCCEPTALMIO HA TEMY
«OnTuMu3anys NCUXUaTPUIECKO MoMoIy O0JIBHBIM MIHM30(pPEHNEN B YCIOBUAX CTallMOHapa
(KIIMHUKO—TEepaneBTUYECKHE, OpraHU3alMOHHbIE M (DPAapMAKOIKOHOMHUYECKUE AaCMEKTHI)» B
HarmonanbHOM MEIHUIIMHCKOM MCCIIEIOBATEIBCKOM IIEHTPE MCUXUATPUU U HEBPOJOTUHU HM.
B.M. bextepeBa (Canktr — IletepOypr). ABTop Oonee 40 HayuHbIX paboT, BKIIOYas
myOJIMKAIUU B 3apyOEKHBIX U3JaHUSAX, MOHOTpaduu 1 yueOHbIe Tocooust [2].

C 2023 mo Hactosmiee Bpems Kadeapy NCUXUATPUU U Hapkosnoruu um. npod. I'.H.
3anpiiMaHa BO3TJABISET J.M.H., nipodeccop boraro3 bunemoBHa J[:xapOychiHOBa, 4icH
Accommanuu nicuxuaTpoB Kazaxcrana u skcnepr HAAP/IS TAAR. B 1996 romy mon
pykoBoacTBoMm mipod. I'.W. 3anbiimana 3ammuTiia KaHIUAATCKYI0 nuccepTaruto «llcnxuueckne
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HapylIeHHUsl y OOJBbHBIX C XPOHMYECKOW MOYEHYHON HEJOCTAaTOYHOCTHIO M HMX JMHAMHUKa B
npolecce JedyeHus remoauanuzom», a B 2007 rogy nojx HayyHOW KOHCYJIbTallMEW I.M.H.
npodeccopa A.JI. KarkoBa mokTopckyto muccepramuio «Jluddepenimanpaas OIeHKa
MICUXUYECKOTO 3710pOBbs HaceneHus PecyOnuku Kazaxcrany.

[Tpodeccop b.b. [I)xapOychiHOBaA SBISETCS aBTOPOM BOCBMH YUYEOHUKOB ¥ MOHOTpaduu
M0 TICHXUATPUU U Hapkonoruu, 6onee 140 HaywyHbIX myOnukanwmii. Pe3ynpTaTsl ee HayuHBIX
MCCJIEIOBAaHUM JOJI0’KEHBI Ha MPECTUKHBIX MEXIYHAPOJHBIX KOH(EPEHIMIX U KOHTpeccax B
Kazaxcrane, Poccum, I'epmanuu, ®Opanuum, Asctpuu, Wcnanuu, Erunte, a Takxke
omnyOJMKOBaHBI B )KypHaiax ¢ BEICOKUM ummnakT—hakropom. [Ipodeccop b. b. J[xxapOyceiHoBa
SIBJIIETCS 00Ja/laTeleM MEXIYHApPOJIHBIX HAYYHBIX CTUICHAWA W TPUHUMANA y4acTHE BO
BcemupHbIX KOHTpeccax 1o ncuxuatpuu: X BecemupHom koHrpecce mo ncuxuarpun (Maapun,
Ucnanus, 1996), XI Bcemupnom kourpecce no ncuxuatpuu (I'amOypr, I'epmanus, 1999) u
XIII Bcemupnom xkonrpecce mno mncuxuatpun (Kawmp, Erumer, 2005). IIpoxommna
MEXIYHApOAHbIH oOpa3oBarenbHblii cemuHap Salzburg—Cornell Seminar in Psychiatry
(2002) m craxupoBky mo oOmei ncuxumarpuu (2008). Ilog ee pykoBoacTBoM Kadeapa
NPOJOHKAeT  TMOATOTOBKY  BHICOKOKBATM(UIIMPOBAHHBIX  CHEIUAIHCTOB,  BHEAPSET
WHHOBAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJOIMH, NPOBOAUT HAay4yHbIE HCCIEAOBAHUSA U
MOJIJICP)KUBACT AKTUBHOE MEXKTYHAPOIHOE COTPYTHUYECTBO, YKPEIUISS MO3UIINU Kadeaphl KaK
BEYIIETo IeHTpa MCUXUaTpUIeCcKoil Hayku u oOpa3oBanus B Kazaxcrane.

Ha  mporsokenunm — Bceld  ucropuum  Kadenpbl €e  OCHOBY  COCTaBJIAI
BBICOKOKBATU(PUITUPOBAHHBIN MPOGecCOpCKO—TIPENoaaBaTEIbCKUNA COCTaB, 00€CTICUNBABIITHI
IIPEEMCTBEHHOCTh 00pa30BaTEIbHBIX TPAIUINN, BHICOKUNA YPOBEHb HAYUYHOW M KIMHHUYECKOU
MOJIFOTOBKH, y4acTHe B pa3paboTKe METOAMYECKUX MaTEPUATIOB U MEKyHAPOIHBIX MPOEKTAX.
Cpenun vux — npodeccopa b.H. Cepadpumon, A.II. Illrecc, I'.W. 3anbuman, P.I'. Unemesa,
I''M. KyassipoBa, C.A. Anteia6ekoB, b.b. JlxxapoyceiHoBa, M.A. AcumoB, K.T. Capcembaces,
A.C. CyoOxanbepmuna, K.3. CanyakacoBa, b.A. IlaxmeroB, ['.U. AnrteiHOekoBa,
C.A. HypmaramberoBa, W.I'. 3anpiiMad. 3HAYUTETBbHYIO POJIb B MOATOTOBKE CIEITUATHCTOB
urpanu poueHtsl FO.U. becnanos, JI.IO. becnanosa, M.III. JlxamantaeBa, .M. Hckakoga,
K J. Kammesa, D.T. XKycymoBa, A.M. HamkenoBa, A.C. CuTakaHOBa M acCCHUCTEHTHI
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Ilpogheccopcro—npenooasamenvckuii cocmas Kagheopvl ncuxuampuu U HApKoa02uu
umenu I'"'A. 3anoymana

B nacrosiee Bpems kadeapa BXOJUT B YUCIO BEAYIIUX 00pa30BaTEIbHBIX U HAyUYHBIX
neHTpoB Kaszaxcrana B obOnactu ncuxuarpuu u Hapkojioruu. Kadeapa akTHBHO 3aHMMaeTcCs
HaYYHBIMH HUCCIICIOBAaHMSIMH UM M3/aTENIbCKOM JeSATENbHOCThIO, MyONUKys Y4eOHUKH,
MOHOTpadUy M METOAWYECKHE MaTepHallbl Ha PYCCKOM, Ka3aXCKOM M aHIJUHCKOM S3bIKax.
Taxke TOAAEPKUBACTCS AKTUBHOE MEXIYHAPOJHOE COTPYAHHYECTBO C BEAYLIMMHU
YHUBEPCUTETAMHU M HAYYHBIMH LIEHTPaMHU.

[lo pe3ynprataM OLIGHKM KJIIOYEBBIX TMOKa3zaTenedl 3¢ ¢dekTuBHOCTH  pabOThI
npodeccopcko—mpenonaBarenbckoro coctaBa KasHMY um. C.J[.Achennusposa kademnpa
NICUXUATPUH U HapKoJIoruu uMeHH npogeccopa I'.M. 3anpimana Bonuta B TOIT-10 myummx
kadenp yauBepcuteta B 2023 romay, nmonyuus 3Banue «Jlumep KasHMY 2023 roga», B 2024
rofy — BTOPO€ MECTO. DTH JOCTHXKEHHS OTPaKalOT MHOTOJIETHIOIO paboTy KOJUIEKTHBA IO
Pa3BUTHIO HAYKH, COBEPIIEHCTBOBAHUIO 00PAa30BaTEIBLHOTO MPOLIECCa U MOBBIILIEHUIO Ka4eCTBa
NCUXUATPUUECKOM MOMOIIN HACETICHUIO.
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	In terms of intervention structure, the body of evidence was markedly heterogeneous, ranging from classical pulmonary rehabilitation and respiratory rehabilitation to inspiratory muscle training, behaviorally oriented programs, holistic nursing, as we...
	Table 3. Structure of rehabilitation interventions in studies with completed results

