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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 (¥*) 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].
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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:
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— Nurses not performing functions corresponding to advanced nursing practice;

— 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.

@)y | 3
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Data Presentation and Statistical Analysis

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 y?
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 ‘ %
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
14 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
(@)Y | 4
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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 1.84 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 1-4 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 14 45 (58.4)
opportunity to discuss patient
care with other nurses.

@)y | S
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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 1-4 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 I work in
my department.

I feel bad when I realize that Ido | 2.66 0.68 3.0 1-4 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 I

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
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Procedures (mean = 2.88) and Supportive Reporting Culture (mean = 2.79), suggesting that
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 1-4 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 1.2—4 38 (49.4)
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 (59.7)
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 14 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 12, p—Value
Adverse Event an Adverse
N (%) Event
N (%)
(@)Y | 9
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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
<2.5 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 x2, 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) 79.1)
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).
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However, no consistent pattern of association with reporting behavior was observed among
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

@) | 1
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but also targeted interventions aimed at improving communication, strengthening
interprofessional collaboration, and fostering a culture of trust and psychological safety.

Study limitations

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.

Conclusion. 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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OKWFajap Typaibl Xxalapiiay [IalbIHABIFBIHA TIKENEH ocep eTedi, Oyl o3 Ke3eriHae
HAyKacTapAblH KayiNCi3IiriH KAMTaMachl3 €Ty KoHEe METUIIUHAIBIK KOMEKTIH CarachlH

Makcartbl. KeHelTinren Toxipudeneri MmeiiprepiaepiiH KociOn KIMHUKAIBIK OpTachlHa
KaTBICTHI KO3KapacTapblH Oaranay jkoHe eHOCK JKaFaaiIapbl MEH JKaFbIMCHI3 OKUFaap Typaibl
xabapuiay nallbIHIBIFbI ApachIHAFbl OaliIaHBICTHI 3EPTTEY.

Martepuangap MeH dgicTep. AlMaTbl KaJaChIHBIH KalallbIK €MXaHajdapblHIa >KYMBIC
ICTEeUTIH 77 KEHEUTINTeH TOKIpUOeeTi Meiprep apachiHaa CUIaTTaMaNIbIK KOJIJICHEH 3epTTey
xyprizingi. Jepexrep Revised Professional Practice Environment (RPPE) xone Reporting of
Clinical Adverse Events (RoOCAES) mikananapbl apKbUTbl )KUHAIIE. CTaTUCTUKAIBIK Talaay
SPSS 29.0 GarmapnamacbiHna > xoHe DuiiepaiH A7 KPUTEPHHIH KOJNAAHY apKbLIbI
JKYPri3inai, MaHbI3IBUTBIK eHreil p < 0,05.

Hoatu:kesep. PecioHeHTTEp 03/1EpiHiH KOCIOM OPTACHIH KAJIBI AFaHAa OH Oaraiaibl.
Ex xorapsr oprama kepceTkimtep « KIMHUKAIBIK TOXKIpUOeaer! KOmOaCIbUIbIK KOHE KOCI0N
nepoectik» (3,0) xone «lmki mMotuBamms» (3,0) mkamamapbl OOWBIHINA AHBIKTAIBI, OYII
MeHiprepiepaid >KOFaphl JEHreleri KociOM >KayamKepIIiuIriT MEH >XYMBICKA TapThUTYbIH
kepcereni. Temenipek kepceTkimTep «KomaHmamblK xKYMBIC» (2,5) xoHe «KaKThIFbICTApIbI
Oackapy» (2,7) mkanamapbiHAa OaWKaiabl, Oy OpTYpJli MamaHIap apachIHIarbl ©3apa
OpEKEeTTECTIKTE 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 KIMHUKAIBIK KOMMYHUKALIHSDY KOCAIKBI IIKAIAaChl MEH
JKAFBIMCBI3 OKHUFajapJbsl xabapiay apachblHIa CTATUCTHKAIBIK TYPFBIIAH MOHAI OalaHbIC
anbIKTanas! (p = 0,046), Oys1 peTTe KOMMYHUKAIUS JIEHTeil TOMEH MeHiprepsep >KaFbIMChI3
OKHFasap TypaJbl XHi xabapiaraH.

KopobiThinabl. Konmaymisl kociOu opta MeHiprepiaepaiH yokIeMeciMeH, JepOecTirimeH
KOHE KOIIOACHIBUIBIK KACUETTEPIHIH )KOFaphl JeHreiliMeH OaianbicThl. AJaiia KociOn opTta
(dakTopiapbl MEH JKarbIMChI3 OKHMFajap/bl xabapiiay apachbiHAaFbl OailjlaHBICTap IIEKTEYJ
Oonpim  TaObuianpl. Herisri  KUBIHABIKTAp KOMAHJANBIK  JKYMBICTBIH  QJICI3ZITIMEH,
KOMMYHUKAITUSIIBIK ~ YACPICTEPAIH OKCTKUTIKCI3AITIMEH KoHe XabapriaylblH  BIKTHMAJ
JKAFBIMCBI3 caJIapiIapbiHA KATHICTHI AJIaHJAYITBIIBIKIICH OaliTaHbICTHI.

Tyiiinai ce3nep: KeHEHTUITeH MeHiprepiik Taxipude, KaciOu opTa, JKaFBIMCBI3 OKUFaJIap
TypaJibl Xabapiiay, HayKac Kayirnci3iri, yoxaeMe, KOMaHIaIbIK )KYMBIC.

KJIAHUYECKAS CPEJA U IPAKTUKA COOBIIEHUS
O HEBJIAT'OITPUSITHBIX COBBITUAX MEINIIUHCKUX CECTEP
PACIHIMPEHHOM MIPAKTUKHA

K.A. VTO)KAHOBA, I".E. AMUMBETOBA, I.H. MAXAHBETKYJIOBA,
Al AUMAXAHOBA , )K.M. MYXAME/JIKEPUM

Kazaxckuii HarimoHaIbHBIA MeauIMHCKU yHIBepcuTeT uMenu C.J1. AchennusipoBa, AimMarsl,
Kazaxcran

AHHOTANUA
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BBenenue. brnaronpustHas npodeccruoHanbHas Cpelia sIBISeTCS KIIYEBBIM (GaKTOPOM,
BIUSIOUIMM Ha 3()PEKTUBHOCTb, MOTHBALIMIO M YJOBJIETBOPEHHOCTh TPYJIOM MEIUIIMHCKHUX
CEeCTep paCUIMPEHHOM MPAKTUKU. Y CIIOBUS TPYyAa TAKXKE BIUSIOT HA aBTOHOMHUIO U TOTOBHOCTh
co00IIaTh 0 HEOJArOMPUITHBIX COOBITHSIX, UTO MUMEET Ba)KHOE 3HAUEHHUE Ui oOecreueHus
0€30MacCHOCTH MAalUEHTOB.

Heab. OUEeHUTH OTHOIIEHUE MEAMIIMHCKUX CECTep PACHIMPEHHOW MNPAKTUKH K UX
po(hecCHOHAFHON KIMHUYECKOH Cpe/ie M U3YUYHUTh B3aUMOCBSI3b MEXKIY YCIOBUSMU TPyJa U
UX TOTOBHOCTBIO cOOOIIATh O HEOIArONPUATHBIX COOBITHSX.

Matepuanbl 4 MeToabl. [IpoBeieHO omuUcaTenTbHOE TOMEPEYHOE UCCIICIOBAaHNE CPEH
77 MEIUIMHCKUX CECTEp PACIIUPEHHOW WPAKTUKH, pPa0OTAIONMX B MYHHUIIUMAIbHBIX
NONUKIMHUKAX T. Anmarbl. [laHHble coOupanuch ¢ wucnoidb3oBaHueM Imnkan Revised
Professional Practice Environment (RPPE) u Reporting of Clinical Adverse Events Scale
(RoCAES). Cratuctuueckuii aHainu3 BBITIONHEH C UCIONB30BaHUEeM mporpaMMbl SPSS 29.0 ¢
MIPUMEHEHUEM KPUTEpHs > U TOUHOrO Kputepus @uiepa npu ypoBHe 3HaunmocTu p < 0,05.

PesyabTarbl. B 1enoM  pECHOHIEHTHI  IMOJIOKUTEIBHO  OLCHWIM  CBOKO
npodeccuoHaibHy0 cpeny. Hamboree BbIcOKME TOKazaTeayd ObUTM OTMEYEHBI MO IIIKajgam
«JIugepcTBo 1 mpodeccroHabHAass AaBTOHOMUS B KITIMHUYECKOH TIPAKTHKE (CpeaHee 3HaUCHUE
= 3,0) u «Baytpennss motuBamus» (cpennee 3Hauenue = 3,0). boiee Hu3KkHe 3HaYeHUS OBLTN
BIABIICHBI 10 Iikanam «Komanpanas pabota» (cpeanee 3HaueHue = 2,5) u «YIpaBieHHE
KoH(umKTamMu»  (cpeaHee 3Ha4YeHWe = 2,7), UYTO yKasplBaeT Ha TPYJHOCTH B
MEXMPOPECCHOHATHPHOM  B3aUMOJCUCTBUU.  BOJBIIMHCTBO ~ MEOUIIMHCKUX  CECTep
MPOJEMOHCTPUPOBAINA TIOJOKUTEIBHOE OTHOUIEHHE K COOOLIEHUI0 O HEOIaronpusTHBIX
COOBITHSIX, OCOOGHHO B OTHOIICHHH SICHOCTH NPOIEAYpP U YNPABICHUECKON MOANCPKKU
(cpennee 3Hadyenwe = 2,9). bplna BbIsABIEHA CTaTUCTHYECKHM 3HAYMMasi CBSI3b MEKITY
nonmkanod «KinuHWYeckas KOMMYHHUKAMs C TalMeHTaMu» W COOOIICHHEM O
HeOmaronpusaTHeIX coObITHIX (p = 0,046), Ooslee HU3KHME MOKa3aTEIM KOMMYHUKAIIMK OBLITH
CBSI3aHBI C 00JIee YaCThIM COOOIICHUEM.

3akarouenue. [loanepxuaromas npodeccruoHalbHas cpesia cBsi3aHa ¢ 0osiee BHICOKUM
YpOBHEM MOTHBAIIUH, AaBTOHOMUU U TUACPCKUX KAUECTB Y MEIUITMHCKUX CECTEP PaCIIUPECHHON
npakTUKU. OJTHAKO BBISBIEHBI JIIIb OTPaHUYEHHBIE B3aUMOCBSI3U MKy (aKTOpaMu Cpebl U
MOBEJICHUEM, CBSI3aHHBIM C COOOIIEHHWEM O HEeOMaronpusITHBIX COOBITHIX. OCHOBHBIE
npo0sieMbl BKIJIIOYAIOT HENOCTaTKM B KOMaHAHON paboTe, KOMMYHHMKAI[MM W OIMAaceHUs
HETaTHUBHBIX MTOCIIEICTBUI COOOIICHMS.

KiroueBble ci10Ba: pacliipeHHass CECTPUHCKAs MPAKTUKA, MPOPEeCCHOHANbHAS Cpena,
CcOoOOIIeHNE O HEOJarompusATHBIX COOBITHSX, OE30MacCHOCTh TMAIlMEHTOB, MOTHBAIIHS,
KOMaHHas pabora.
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RELATED MACULAR DEGENERATION, DIABETIC MACULAR EDEMA,
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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 +
0.22t0 0.56 £0.34 (p =0.016). CRT decreased from 503 + 129 pum 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-
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driven leakage and neovascularization but also Ang—2-mediated vascular destabilization [1].
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.
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Effectiveness endpoints included changes in BCVA and CRT compared with baseline.
The presence/persistence of fluid on OCT and response characteristics by cohort (nAMD,
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
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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,
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 611118 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
t0 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 t0 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 BCVA 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.

Conflict of interest. The authors declare no conflict of interest.

Author contributions. Concept and design, N.A., E.K., L.O., K.R. Clinical work and data collection, E.K., L.O.,
K.R,, D.K., A.D. Data analysis, K. R., A.D. Scientific interpretation, N.A.,
L.O., K.R., Z.U. Manuscript writing, L.O., K.R., Z.U. All authors have read and agreed to the published version
of the manuscript.

Funding. The study was performed within the framework of the grant application «Analysis of the effectiveness
of intravitreal faricimab injections in patients with age-related macular degeneration, diabetic macular edema, and
central retinal vein occlusion» and was funded by internal resources of the Kazakh «Badge of Honour» Research
Institute of Eye Diseases LLP.

Data availability statement. The data supporting the findings of this study are contained within the article.
Additional data are available from the corresponding author upon reasonable request.

Acknowledgments. The authors have nothing to acknowledge.

LIST OF REFERENCES

1.  Panos GD, Lakshmanan A, Dadoukis P, Ripa M, Motta L, Amoaku WM. Faricimab:
Transforming the Future of Macular Diseases Treatment — A Comprehensive Review of
Clinical Studies. Drug Des Devel Ther. 2023;17:2861-2873.
https://doi.org/10.2147/DDDT.S427416

2. TENAYA and LUCERNE Investigators; Heier JS, Khanani AM, Quezada Ruiz C, Basu
K, Ferrone PJ, et al. Efficacy, durability, and safety of intravitreal faricimab up to every
16 weeks for neovascular age—related macular degeneration (TENAYA and LUCERNE):
two randomised, double-masked, phase 3, non-inferiority trials. Lancet.
2022;399(10326):729-740. https://doi.org/10.1016/S0140-6736(22)00010-1.

3. YOSEMITE and RHINE Investigators; Wong TY, Haskova Z, Asik K, Baumal CR,
Csaky KG, et al. Faricimab Treat—-and—Extend for Diabetic Macular Edema: Two—Year
Results from the Randomized Phase 3 YOSEMITE and RHINE Trials. Ophthalmology.
2024;131(6):708-723. https://doi.org/10.1016/j.ophtha.2023.12.026.

4. BALATON and COMINO Investigators; Tadayoni R, Paris LP, Danzig CJ, Abreu F,
Khanani AM, et al. Efficacy and Safety of Faricimab for Macular Edema due to Retinal
Vein Occlusion: 24-Week Results from the BALATON and COMINO Trials.
Ophthalmology. 2024;131(8):950-960. https://doi.org/10.1016/j.0phtha.2024.01.029.

5. Danzig CJ, Dinah C, Ghanchi F, Hattenbach LO, Khanani AM, Lai TYY, et al. Faricimab
Treat—and—Extend Dosing for Macular Edema Due to Retinal Vein Occlusion: 72—Week
Results from the BALATON and COMINO Trials. Ophthalmol Retina. 2025;9(9):848—
859. https://doi.org/10.1016/j.0ret.2025.03.005.

6. Blair K, Czyz CN. Central Retinal Vein Occlusion. 2023. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing;

7. Hayreh SS, Podhajsky PA, Zimmerman MB. Natural history of visual outcome in central
retinal vein occlusion. Ophthalmology. 2011;118(1):119-133.e1-2.
https://doi.org/10.1016/j.ophtha.2010.04.019.

@) 24
© The Author(s), 2026. Licensed under CC BY 4.0



8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

Mclntosh RL, Rogers SL, Lim L, Cheung N, Wang JJ, Mitchell P, Kowalski JW, Nguyen
HP, Wong TY. Natural history of central retinal vein occlusion: an evidence—based
systematic review. Ophthalmology. 2010;117(6):1113-1123.el5.

9.International Diabetes Federation and The Fred Hollows Foundation. Diabetes eye health:

A guide for health care professionals. Brussels, Belgium: International Diabetes
Federation, 2015. [cited 2025 Dec 2]. Available from:
https://idf.org/media/uploads/2023/05/attachments-46.pdf.

Lopes BO, Brizido MS, Aerts F, Pina SM, Simoes PS, Miranda MI. Prognostic
biomarkers of chronic diabetic macular edema treated with a fluocinolone acetonide
intravitreal implant. Med Hypothesis Discov Innov Ophthalmol. 2021;10(2):50-58.
https://doi.org/10.51329/mehdioph—thal1421.

Zhang J, Zhang J, Zhang C, Zhang J, Gu L, Luo D, et al. Diabetic Macular Edema: Current
Understanding, Molecular Mechanisms and Therapeutic Implications. Cells. 2022
25;11(21):3362. https://doi.org/10.3390/cells11213362.

Sadda SR, Campbell J, Dugel PU, Holekamp NM, Kiss S, Loewenstein A, et al.
Relationship between duration and extent of oedema and visual acuity outcome with
ranibizumab in diabetic macular oedema: A post hoc analysis of Protocol I data. Eye
(Lond). 2020; 34(3):480—490. https://doi.org/10.1038/s41433-019-0522—z.

Faghihi S, Faghihi H, Faiez MA, Mohammadi A, Asadi Khameneh E, Khalili Pour E, et
al. Persistent Diabetic Macular Edema: A Comprehensive Review of Current Treatments
and Emerging Therapeutic Options. J Curr Ophthalmol. 2025; 36(3):229-241.
https://doi.org/10.4103/joco.joco 133 24.

Starace V, Battista M, Brambati M, Cavalleri M, Bertuzzi F, Amato A, Lattanzio R,
Bandello F, Cicinelli MV. The role of inflammation and neurodegeneration in diabetic
macular  edema. Ther Adv  Ophthalmol.  2021;13:25158414211055963.
https://doi.org/10.1177/25158414211055963.

Zhang J, Sheng X, Ding Q, Wang Y, Zhao J, Zhang J. Subretinal fibrosis secondary to
neovascular age-related macular degeneration: mechanisms and potential therapeutic
targets. Neural Regen Res. 2025;20(2):378-393. doi: 10.4103/NRR.NRR-D-23-01642.
Tenbrock L, Wolf J, Boneva S, Schlecht A, Agostini H, Wieghofer P, et al. Subretinal
fibrosis in neovascular age-related macular degeneration: current concepts, therapeutic
avenues, and future perspectives. Cell Tissue Res. 2022; 387(3):361-375.
https://doi.org/10.1007/s00441-021-03514-8.

Sahni J, Patel SS, Dugel PU, Khanani AM, Jhaveri CD, Wykoff CC, et al. Simultaneous
Inhibition of Angiopoietin—2 and Vascular Endothelial Growth Factor—A with Faricimab
in Diabetic Macular Edema: BOULEVARD Phase 2 Randomized Trial. Ophthalmology.
2019;126(8):1155-1170. https://doi.org/10.1016/j.0ophtha.2019.03.023.

Lenhof S, Kodjikian L, Gascon P, Gadiollet E, Feldman A, De Bats F, et al. Subretinal
fibrosis occurrence according to macular neovascularisation subtypes in neovascular age—
related macular  degeneration. Acta  Ophthalmol.  2025;103(2):e104—e117.
https://doi.org/10.1111/a0s.16759.

Roberts PK, Schranz M, Motschi A, Desissaire S, Hacker V, Pircher M, et al. Baseline
predictors for subretinal fibrosis in neovascular age-related macular degeneration. Sci
Rep. 2022;12(1):88. https://doi.org/10.1038/s41598—-021-03716-8.

Cheong KX, Cheung CMG, Teo KYC. Review of Fibrosis in Neovascular Age—Related
Macular Degeneration. Am J Ophthalmol. 2023;246:192-222.
https://doi.org/10.1016/j.2j0.2022.09.008.

@) | 25
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

Information about authors

Neilya Aldasheva, Medical Director, Ophthalmic Surgeon, Doctor of Medical Sciences,
Kazakh «Badge of Honour» Research Institute of Eye Diseases LLP, Almaty, Republic of
Kazakhstan, e-mail: kaznii.gb@eyeinst.kz; ORCID: https://orcid.org/0000—-0002—-2096—9738.

Elmira Kanafyanova, Chief Physician, Ophthalmic Surgeon, Doctor of Medical Sciences,
Kazakh «Badge of Honour» Research Institute of Eye Diseases LLP, Almaty, Republic of
Kazakhstan, e-mail: elmira—kanafyanova@mail.ru; ORCID: https://orcid.org/0000—0001—
7139-0841.

@Lukpan Orazbekov, Head of the 1st Department, Ophthalmic Surgeon, Candidate of
Medical Sciences, Highest Qualification Category Physician, Kazakh «Badge of Honour»
Research Institute of Eye Diseases LLP, Almaty, Republic of Kazakhstan, e-mail:
lukpan.orazbekov@gmail.com; ORCID: https://orcid.org/0000—-0002—0315-7332.

Kairat Ruslanuly, Research Fellow of Research Management Department;
Ophthalmologist of the 1st Department, Kazakh «Badge of Honour» Research Institute of Eye
Diseases LLP, Almaty, Republic of Kazakhstan, e-mail: ruslanuly.kairat@gmail.com; ORCID:
https://orcid.org/0000—-0002—0111-5067.

Dastan Kyrykbayev, Ophthalmologist of the 2nd Department, Ophthalmic Surgeon,
Kazakh «Badge of Honour» Research Institute of Eye Diseases LLP, Almaty, Republic of
Kazakhstan, e-mail: daskr91@gmail.com; ORCID: https://orcid.org/0000-0001-7139-1182.

Akbala Dautaliyeva, Ophthalmologist of the 2nd Department, Ophthalmic Surgeon,
Kazakh «Badge of Honour» Research Institute of Eye Diseases LLP, Almaty, Republic of
Kazakhstan, e-mail: dautali.akbala@gmail.com; ORCID: https://orcid.org/0000—-0003—-0997—
7347.

Zauresh Utelbayeva, Doctor of Medical Sciences, Professor, Department of
Ophthalmology, Asfendiyarov Kazakh National Medical University, Almaty, Republic of
Kazakhstan, e-mail: uteubaeva zt@kaznmu.kz; ORCID: https://orcid.org/0000-0003—4312—
9093.

ABTOpJIap TypaJbl MAJIiMeTTep

AnpameBa Haitnst AXMeTOBHA, MEIMIIMHAIBIK TUPEKTOP, OQTATEMOXUPYPT, MEIUITNHA
FBUTBIMIAPBIHBIH IOKTOPHI, JKOFaphl CaHATTHI aapirep, «Kazakreiy «Kypmer Genrici» opaeHi
Ke3 aypyiapsl FeutbIMU—3epTTey HHCTUTYThD JKIIIC, Kazakcran PecryOnukacer, Anmarsl K.,
e—mail: kaznii.gb@eyeinst.kz; ORCID: https://orcid.org/0000-0002-2096-9738.

KanagppsnoBa Onpmupa ['asu3oBHa, ©Oac nopirep, odTanbMOXuUpypr, MeAMLIUHA
FBUTBIMAAPBIHBIH JOKTOPHI, KOFaphl caHaTThl aopirep, «KazakTeiH «Kypmer Oenrici» opaeH/i
Ke3 aypyJapbl FeutbIMU—3epTTey HHCTUTYTB JKILIC, Kazakcran Pecybnukacs!, AiMaTsl K.,
e—mail: elmira—kanafyanova@mail.ru; ORCID: https://orcid.org/0000-0001-7139—0841.

@OpazbekoB Jlyknman HypnanoBudy, 1-OemiMIineHiH MeHrepyurici, opTaibMOXUPYPT,
MEIWIIMHA FHUIBIMAAPBIHBIH KaHAUIATBI, JKOFaphl caHarThl nopirep«KazakreiH «Kypmer
Oenrici» opaeHAl Kke3 aypyiapsl FeultbIMA—3epTTey uHCTHTYTh» JKIIC, Kazakcran
PecnyGuinkacsl,

AnMartel k., e—mail: lukpan.orazbekov@gmail.com; ORCID: https://orcid.org/0000—0002—
0315-7332.

Pycnanynsl Kaiipar, FeUIbIMU 3€pTTEYJIep MEHEDKMEHTI OOTIMiHIH FRIIBIMHU KbI3METKEpI,
1—-6enimiieniH odTansmoior aapirepi, «Kazakteig «Kypmer Genrici» opaeHl Ke3 aypyiapbl
reutbIME—3epTTey MHCTUTYTh» JKIIC, Kazakcran PecnmyOnukacel, Anmartbl K., e—mail:
ruslanuly kairat@gmail.com; ORCID: https://orcid.org/0000—0002—0111-5067.

KpippikOaeB Jlacran Paxmerommaynel, 2—0eiiMieHiH o0QTaIbMOJIOT  Jdpirepi,
opransmoxupypr, «KazakreiH «Kypmer Genrici» opaeHai Ke3 aypyiapbl FBUIBIMH—3EpTTEY

@) | 26
© The Author(s), 2026. Licensed under CC BY 4.0


mailto:kaznii.gb@eyeinst.kz
https://orcid.org/0000-0002-2096-9738
mailto:elmira-kanafyanova@mail.ru
https://orcid.org/0000-0001-7139-0841
https://orcid.org/0000-0001-7139-0841
mailto:lukpan.orazbekov@gmail.com
https://orcid.org/0000-0002-0315-7332?utm_source=chatgpt.com
mailto:ruslanuly.kairat@gmail.com
https://orcid.org/0000-0002-0111-5067
mailto:daskr91@gmail.com
https://orcid.org/0000-0001-7139-1182
mailto:dautali.akbala@gmail.com
https://orcid.org/0000-0003-0997-7347
https://orcid.org/0000-0003-0997-7347
mailto:uteubaeva_zt@kaznmu.kz
https://orcid.org/0000-0003-4312-9093
https://orcid.org/0000-0003-4312-9093
mailto:kaznii.gb@eyeinst.kz
https://orcid.org/0000-0002-2096-9738
mailto:elmira-kanafyanova@mail.ru
https://orcid.org/0000-0001-7139-0841
mailto:lukpan.orazbekov@gmail.com
https://orcid.org/0000-0002-0315-7332
https://orcid.org/0000-0002-0315-7332
mailto:ruslanuly.kairat@gmail.com
https://orcid.org/0000-0002-0111-5067

BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

uHcTuTyThD JKIIC, Kazakcran PecnyOmmkacel, Anmatsel K., e—mail: daskr91@gmail.com;
ORCID: https://orcid.org/0000-0001-7139—-1182.

HayranmueBa AxOama JKomapTkei3pl, 2—0emiMiieHiH odTaaTbMOJIOT  Jdpirepi,
opransmoxupypr, «KazakreiH «Kypmer Genrici» opaeHai Ke3 aypyiapbl FBUIBIMH—3EPTTEY
WHCTUTYTHD) JKIIC, Kazakcran PecryOnukachsr, AnMaTel K., e—mail:
dautali.akbala@gmail.com; ORCID: https://orcid.org/0000-0003—-0997-7347.

VYrennbaeBa 3aypemn  TypcyHOBHA, MEIOWIIMHA  FBUIBIMIAPBIHBIH  JTOKTOPBI,
odransmonorus kaheapacsiabiH podeccopsl, «C.K. Achenauspos areiaaarbl Kazak yiaTThIK
meaunnaa yHuBepcutTeT» KeAK, Kazakcram Pecmybnmukacel, Anmarel K., e—mail:
uteubaeva zt@kaznmu.kz; ORCID: https://orcid.org/0000—0003—4312-9093.

Caenenust 00 aBTopax

AnpameBa Hboiinms AXmeToBHa, MEIUIIMHCKUN ITHUPEKTOP, OPTaTBMOXHUPYPT, TOKTOP
MEAMIMHCKUX HayK, Bpad Bblcuie kareropuu, TOO «Kazaxckuii opneHa «3Hak Ilouera»
HAay4YHO—MCCJICIOBATeILCKUN HMHCTUTYT TJIa3HBIX Oose3Hei», Pecnybnmuka Kazaxcran, T.
Anmarsl, e-mail: kaznii.gb@eyeinst.kz; ORCID: https://orcid.org/0000-0002—2096-9738.

KanadpesroBa Onbmupa ['a3u3oBHA, TJaBHBIM Bpad, O(TAIBMOXUPYPT, JTOKTOP
MEAMIMHCKUX HayK, Bpau Bblcuie kareropuu, TOO «Kazaxckuii opneHa «3Hak Ilouera»
Hay4YHO—MCCIICIOBATeILCKUN HMHCTUTYT TJIa3HBIX Oose3Hei», Pecnybnmuka Kazaxcran, T.
Anmartsl, e-mail: elmira—kanafyanova@mail.ru; ORCID: https://orcid.org/0000—-0001-7139—
0841.

@Opa3z6exos Jlyknan Hypmnanosuu, 3aBeaytomuid 1-ro otaeneHus, oQpTaabMOXUPYPT;
KaHIUJaT MEIUIMHCKUX HaykK, Bpau Bbiciied kateropuu, TOO «Kazaxckuii opaeHa «3HaK
[ToueTa» HAyYHO—HCCIIEOBATENILCKUN HHCTUTYT IIa3HBIX OoJe3Hei», PecrryOnmka Kazaxcran,
r. Anmatel, e-mail: lukpan.orazbekov@gmail.com; ORCID: https://orcid.org/0000—0002—
0315-7332

Pycnanynelt  Kaiipar, Hay4HbIi COTPYAHUK OTAela MEHEHKMEHTAa HAay4YHbBIX
uccienoBanuii, Bpau—odramemonor 1-ro oraenenus, TOO «Kazaxckuii opmena «3HaK
[Touera» HaydYHO—HMCCIEAOBATEILCKUI MHCTUTYT IIa3HbIX Oose3Hel», Pecryonmka Kazaxcran,
r. Anmatsl, e—mail: ruslanuly kairat@gmail.com; ORCID: https://orcid.org/0000-0002—-0111—
5067.

KpippikbaeB  Jlactan  Paxmeromnaynel, Bpau—odrambmonor 2-TO  OT/ACNICHHUE,
odpramemoxupypr, TOO «Kazaxckuii opaena «3uak Ilouera» HaydHO—HCCIEIOBATEIbCKUI
WHCTUTYT TJa3HbIX Oomye3Hei», PecmyOmmka Kaszaxcran, 1. Anmarel, e-mail:
daskr91@gmail.com; ORCID: https://orcid.org/0000—0001-7139-1182.

HayranmueBa  Axbana  JKomapTkbI3bl, Bpad—0oQdTaabMOJIOT 2-TO  OTJCIICHHE,
odpramemoxupypr, TOO «Kazaxckuit opaena «3nak Ilouera» HaydHO—HCCIEIOBATEIbCKUI
WHCTUTYT TJa3HbIX Oome3Hei», PecmyOmmka Kaszaxcran, 1. Anmarel, e-mail:
dautali.akbala@gmail.com; ORCID: https://orcid.org/0000-0003—-0997-7347.

VYrennbaeBa 3aypem TypcyHOBHA, JOKTOP METUIIMHCKUX HayK, mpodeccop Kadeaps
opransmonorun, HAO «Kazaxckuil HalMOHANbHBI METUIIMHCKUNA YHHBEPCHUTET HMEHHU
C.XK. AchenauspoBay, PecryOnmka Kazaxcran, T. AnMaThl, e—mail:
uteubaeva_zt@kaznmu.kz; ORCID: https://orcid.org/0000-0003—-4312-9093.

HAKTbI KIIMHUKAJIBIK TOXIPUBEJIE ®PAPUCUMABTBIH (6 MI'/0,05 M.JI)
THIMALIITT MEH KAYHICI3AII'TH HEOBACKYJISAPJIBI dKACKA
BAHJIAHBICTBI MAKYJISIPJBIK JETEHEPAIIUSICBIL, JUABETTIK
MAKYJIAPJIBIK ICIHYI 7KOHE OPTAJIBIK TOPKABBIK BEHACBIHBIH

@) | 27
© The Author(s), 2026. Licensed under CC BY 4.0


mailto:daskr91@gmail.com
https://orcid.org/0000-0001-7139-1182
mailto:dautali.akbala@gmail.com
https://orcid.org/0000-0003-0997-7347
mailto:uteubaeva_zt@kaznmu.kz
https://orcid.org/0000-0003-4312-9093
mailto:kaznii.gb@eyeinst.kz
https://orcid.org/0000-0002-2096-9738
mailto:elmira-kanafyanova@mail.ru
https://orcid.org/0000-0001-7139-0841
https://orcid.org/0000-0001-7139-0841
mailto:lukpan.orazbekov@gmail.com
https://orcid.org/0000-0002-0315-7332
https://orcid.org/0000-0002-0315-7332
mailto:ruslanuly.kairat@gmail.com
https://orcid.org/0000-0002-0111-5067
https://orcid.org/0000-0002-0111-5067
mailto:daskr91@gmail.com
https://orcid.org/0000-0001-7139-1182
mailto:dautali.akbala@gmail.com
https://orcid.org/0000-0003-0997-7347
mailto:uteubaeva_zt@kaznmu.kz
https://orcid.org/0000-0003-4312-9093

BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

TPOMBO3bI KE3IHAEI'T MAKYJIAPJIBIK ICIHYI BAP TAIIMEHTTEPIE
BATAJIAY

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

! «Kasaxreig «KypmeT Genrici» opaeHi ko3 aypyiapsl FhUIBIME—3epTTey MHCTUTYTh JKIIIC,
Anmartel, Kazakcran
2 C.K. Achennusipos atbinaarsl Kaszak YITTBIK MEIUIMHA yHUBEpCUTETI, AnMaTsl, KazakcTan

Tyiingeme

Kipicne. HeoBackysipiibl skacka OalaHBICTBI MaKyJBSIPIBIK JIeTeHEpamus, TUa0eTTIK
MaKyJISIpJIBIK ICIHY JKOHE TOPKAOBIK BEHACHIHBIH OKKIIO3USCHIHA OaiIaHBICTBI MaKyJISPIIBIK
ICIHYy OpTaJbIK KOPYIiH TYPaKThl TOMEHICYIHIH HETI3T1 cebenTepiHiH Oipi 00BN TaObLIaIbI.
®apucumad — VEGF-A xone Ang—2—Hi 6ip Me3riyifie TeXEHTIH anFaiikel Oucnennukaibk
npenapar, Oyl HaKThl KJIMHUKAJIBIK TOKIpHOeae allKbIH aHATOMUSUTBIK JKOHE ()YHKITMOHAJIBIK
acep Oepyi MYMKiH.

Makcarbl. HeoBackynspael jkacka OaiJIaHBICTBI MaKyJSIPJIBIK —JCTCHEPaIUsIChI
(mXKBM/JI), nuabertik Makynsapiablk iciHyi (JJMI) skoHe TOpKaOBIK BEHACHIHBIH TPOMOO3BIHA
OaitmanbicThl MakyJsApibIK iciHyl (TBT) 6ap mamumentrepne dapucumadThiH (6 Mr/0,05 M)
TUIMJIUTITI MEH Kayinci3airia 0aranay.

Marepuanaap MeH dicTep. 3epTreyre OYpbIH TaMBIPIBIK SHIOTENHH 6CYy (aKTOPBIHBIH
texerimrepiMed (TOODT) unTpaBuTpean sl eM anmarad 12 manueHT KaThICThI: 9p KOropraja
4 nammentren (HOXKBMJI, ZIMI, OTBT). bapasik manuentke @apucumadThiH (6 Mr) TopT ait
KaTapblHAH ail callblH HHTPABUTPEANIb HHBEKIUACH JKACANIbI;, €H KOFaphl TY3ETIITeH KOpy
otkipniri (EXXTKO) sxone opranbik TopkaObIK KaabHABIFE (OTK) 6arananbl.

Horuxenep. OKT nepekrepi OoiibIHIIa XKYKTEMENIK (a3agaH KeliH OapibIK TONTaparbl
OapJIbIK TMAIMEHTTEPJE MaKYJSPJBIK ICIHYMIH aWKbIHABUIBIFEI TOMEHnel. JKanmel TomTa
EXTKO 0,23 £ 0,22—nen 0,56 + 0,34—ke neitin apTtl (p = 0,016). TOpKaOBIKTHIH OPTAIIBIK
KanbiHABIFEl 503 £ 129 Mxm—aen mo 328 + 76 mxm—Te neiin Ttemenaeni (p = 0,003).
Nubexnusnapra 0aiilaHbICTBI ACKBIHYJIAP TIPKEIMES].

KopwiThinabl. JKykremenmik ¢azagan keiin @apucumad (QyHKIIMOHAIIBIK IKOHE
AHATOMMSUIBIK JKAKCApyIblH epTe OeNrijiepiH KOpCeTTi oHe Kayinci3Iik MpoQuili KOJaiisl
OOJIIBL.

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

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

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

' TOO «Kasaxckuii opena «3Hak IloyeTa» HayqHO-HCCIEN0BATEILCKUM HHCTHTYT IA3HBIX
O6onesnei», Anmatel, Kasaxcran
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2 Kasaxckuif HanMOHaNbHBIH MeaumuHckuii yHuBepcuter ummenn C.OK. Achenausposa,
Anmartel, Kazaxcran

AHHOTaNUA

BBenenne. HeoBackymnsipHas Bo3pacTHas MakyisipHas jaereHepauus (HBMJ),
nrabeTndecKui MakyJsipHbIid oTek (JIMO) u MmakyIsipHBIA OTEK TPH TPOMOO3€ BEHBI CETYATKH
(TBC) ocTaroTcst 4aCThIMU MIPUYMHAMH CTOMKOTO CHUKCHHUSI [IEHTPATBLHOTO 3pEHUS i TPEOYIOT
perynspuoit anti—VEGF Ttepanun. ®apucumad — mepBwiid Oucnenuduyueckuii mpemnapar,
onHoBpeMeHHO Onokupyromuii VEGF—A u Ang—2, 4To MOXET YCUINTh U CTaOMIM3UPOBAThH
aHaTOMO—(DYHKITMOHAIBHBIA OTBET B PEATBHON KIIMHUYECKOM MPAKTHKE.

Heab. Ouenuth 3PdextuBHOCT U Oe3omacHocTh Dapucumada (6 mr/0,05 mi) B
peabHOM KIMHUYECKOW NpakTuke y nmanueHtoB ¢ HBMJI, /IMO u mMakyJIsipHbIM OTEKOM MpHU
TBC.

Marepuajabl M MeToabl. B uccinenoBaHuM y4acTBOBaIM 12 MalMEHTOB, paHee HE
MOJTyYaBIIUX WHTPABUTPEATBHON Tepanuu HHTUOMTOpamMu (pakTopa pocTa COCYAMCTOTO
SHIOTENHUS: TI0 4 manuenTa B kaxaou koropte (HBM/I, JIMO, TBC). BceM BoInosHEHO YeThIpe
eXeMeCsIUHble WHTpaBUTpeabHble HHBEKIMH Dapucumada (6 Mr) ¢ OIEHKOH MaKCUMAaJIbHO
KoppurupoBanHoit octpotsl 3penus (MKO3) u nentpanpHoii Tonmuabl cetdatku (LI TC).

PesyabTaTsl. [To nanasim OKT mocne 3arpy304Hoii ¢as3sl y Bcex MArMeHTOB BO BCEX
KOropTax OTMEUEHO YMEHBIIEHHE BBIPAXKEHHOCTH MaKyJSIpHOTO oTeka. B obmiell koropre
MKO3 yBenmmuunach ¢ 0,23 + 0,22 10 0,56 £ 0,34 (p = 0,016). LlenTpansHas TOIIIMHA CETYATKA
ymenbmuiack ¢ 503 £ 129 mxm g0 328 £ 76 mxm (p = 0,003). Cepbe3HbIX OCIOXHEHUH,
CBSI3aHHBIX C UHBEKIIUSIMU, HE 3aPErUCTPUPOBAHO.

3akimouenue. Ilocne 3arpyzounoit $aser Papucumad TPOAEMOHCTPHPOBAT paHHUE
npu3HaKkyd QYyHKIIMOHATHFHOTO U aHATOMUYECKOTO YIYUIICHHUs MPH OJaronpusTHOM mpoduie
0€30MacHOCTH.

KuroueBble cjioBa: BiakHasi BO3pacTHasi MaKyJsipHasi IereHepalus, MaKyJIsipHbIA OTEK,
nuabeTryeckasi peTUHOMNATHS, OKKITIO3HS BEH CETYaTKH, BHYTPUIIa3HbIE HHBEKIUH.
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NPETABAJIMHI BUOJIOT USJIBIK CYUBIKTBIKTAPJIAH BOJIII ATTY
OJAICTEMECIH 93IPJIEY

H. TTIAPXATKBI3bI !, A.B. ITYKUPEEKOBA !, 3.Y. YCMAHAJIMEBA 2,
K.C. AJITBIHBEKOB 3, E.H. AJJUJIbBEKOB *

' «Acrana mequnmna yauBepcuteTi» KeAK Acrana, Kazakcran

2 Binim Gepy xoHe 3epTTeynep (hapManeBTUKAIBIK HHCTUTYTHI, TamkeHT, ©36eKxcTan

3 Actana Kanachl oKiMAiriHiH «KaTalblK MCHXUKAIBIK nencaynblk optansirsy [IDKK MKK,
Acrana, Kazakcran

* «ProLabSupport (ITpoJla6Canmopt)» XKIIIC, Acrana, Kazakcran

Tyiingeme

Kipicne. XKenen ynany skarmainapbiaaa THIMII IIVFBUT METUIIUHAIIBIK KOMEK KOPCETY
WHTOKCHUKAITUSHBIH HAaKThl ce0eOiH 1o aHbIKTaynbl Tanan erefi. COT—XUMHSIIBIK caparrama
nIeHOepiHAe KaH IIa3Machl MEH 30p CHSKThI OMOJIOTHSUIBIK HBICAHIAPIAH YBITTHI 3aTThI
ColiKecTeHIpy epeKIle MaHbI3JblL, ajl TalJayJblH €H MaHbI3Jbl Ke3eHJAEpiHiH Oipi — OHBI
3epTTEJICTIH MaTpHUIAJIapAaH OeJIin ary.

MaxkcaTtbl. BHOTOTHSIBIK CYHBIKTBIKTapAaH (KaH IUIa3Machkl, 39p) mperadaiuuai 0ein
ajy 9JIiCIH d3ipiiey.

Marepuanaap MeH daicrep. IIperaGanuuHiH Cy epiTiHIUIEpIHEH 3KCTPAKIHMICHIH
3epTTey YIIiH KOHIEeHTpanusachl 100 MKr/Mi OOJaThIH CTaHIAPTTHI €PITIHIAIICPIEC CYHBIKTHI—
CYMBIKTBIK SKCTPAKIUsS oMici KOMmaHbULABL. [Iperabamuumi OUONOTHSIIBIK CYWBIKTHIKTApIaH
OKIIAyJIayJAblH OHTAMJIBI OJICTEMECIH d3IpJey MaKcaThlHIa OpTYpJl >KaFdaiiapaa cy
OpTachblHaH JKCTpaklusiay OoWblHIIA OipkaTap ToxipuOenep Kyprizingi. OpTypii
MOJISIPIBIKTAFBI €PITKIIITEP/I1 Maii1ajjaHa OTHIPBII, OPTaHUKAJIBIK €PITKIIITEPiH KaCUETTEPIHIH
AKCTPAKLMUs TUIMALUTITIHE, COHIali—aK opTaHbIH pH MoHIHIH NperabaluHHIH OiHII IIBIFybIHA
ocepi Oarananapl. [Iperabanuual KaH 1ma3Mackl MEH 30pJICH OKIIAyJay 9JICTEMECIH d3ipiiey
Toxipubenepi konueHtpanuscol 1, 10 sxone 100 Mxr/mia GonaThlH MOAETBAIK Kocnanap (39p
KOHE KaH IUIa3Machl) HETI3IHAE >KYpri3iami. DKcTpareHT periHae 1:1 KaTbIHACBIHIAFbI
OyTaHOJI-3THIIALIETAT KOCTIACHI CHIHAIIBL.

Hotmxenep. JKypriziireH sSKCIepUMEHTTEPAIH HOTIXKECIHIE mNperadamuuai Oedin
alyIbIH eH >korapsl THiMautiri pH = 5,5 xarmaiteinga Oyranon—stunaneraT (1:1) KocrmackiH
KOJIJaHAa OTBIPBIN, Cy OPTAChIHAH YII MOpPTE SKCTPAKIMsAJIAy Ke3iHAe KON >KETKi3iJIeTiHi
AHBIKTAIBI. ATalFaH Xaraaiaap OHTAWIIBI N TaHBUIBIN, MperabainHl KaH TU1a3Machl MEH
39p YITUIEpiHEH OKIIaysay YIIiH KOJIaHbUIIBL.

KopbIThIHABIL. 3epTTey HOTIKECIHIE KaH IUIa3Machkl MEH 39p/ICH NperadainH/l )KOFaphl
TUIMI CYMBIKTBIK XpOMAaTOrpaduschl »oHE YJIBTPAKYITiH JETEKTOpJay OIICIMEH CaHJIBIK
AHBIKTayFa apHAIFaH CYHBIKTBI—CYHBIKTHIK YKCTPAKIIUSCHIHBIH OHTAUIIBI 9IICTEMECT 931pIIeH/I].
oficTeMe Kejeci KepceTKimTep OOWBIHINA BaMAIMSUIAHIBL: OO almy Iopexkeci 39pacH
63,15%, kan mmasmaceiHaH 53,40%, CBIBBIKTBUIBIK (1—100 MKr/mut), cCaJIbICTBIPMAIBI
CTaHAAPTTHI AYBITKY (KaH Tu1a3Macsl yiriH 2,98%, 3op yurin 2,06%), ansikray meri (LOD: kan
mazMackl yuria 0,3 Mxr/mor, 30p yurid 0,3 MKT/MIT) J)KOHE CaHJBIK aHBIKTAY/IbIH TOMEHT IIeri
(LLOQ: xan muasmacel MeH 39p ymiH 1 wMkr/mi). IlperaGamuuai  OHOJIOTHSIIBIK
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CYMBIKTBIKTAapaH OKIIayJayblH OHTAWIbI JKaFaainapel peringe pH = 5,5 ke3inae Oyranon—
stunanerar (1:1) KocnacbIMEH YIII MOPTE SKCTPaKIMAIAY aHBIKTaJIbI.

Tyiiinai ce3mep: mperabanuH, CYHBIKTBI-CYHBIKTBIK OKCTPAKLUs, YIbTPAKYJITiH
JETEKTOPBI 0ap >KOFaphl TUIMII CYHBIKTBIK XpoMaTorpaduschl, OMOIOTHUSIIBIK CYHBIKTBIKTAP.

Kipicme. CoHfbl KbUIAApbl KJIMHUKAIBIK KOHE  XHUMUSIIBIK—TOKCUKOJIOTHUSIIBIK
NPAaKTUKaAa TICUXOAKTUBTI JKOHE IOpUTIK 3aTTapMEH, COHBIH IIIIHJE SMUIICTICUSFa KapcChl
npenaparTapMeH yllaHy JKaFIaiIapbIHBIH TYPAKThI 6Cyl OaliKairya, oJapAblH 1IIHAIEe epPeKIe
OpBIHIIBI TperabanuH ananel. [IperabanvH raMMa—aMuH Mail KbIIIKBUIBIHBIH KYPBUTBIMIIBIK
aHaJoTbl OOJBINT TAOBUTANBI KOHE OHBIH OPEKETI OPTalBIK >KYHWKE >KYHECIHAETi oJeyeTTi—
TOYeJNIIK KaJIbIIUi KaHAJIAapbIHBIH alb(ha2—aensra Cyos0ipiKTepiHe acep eTyiHe OailIaHbICThI
[1]. Byn e3apa opekerTrecy KO3IBIPFBIINI HeWpoMenuaTropiapablH OeiHyiH TOMEHIETII,
HEWPOHAAPABIH KO3FBIITHIFbIH a3alTabl [2].

ATanraH 1opi HEBPOJIOTHSIIBIK OY3bUIBICTAPIBI EMCY/IE HKOFAPHI TEPANIEBTIK THIMIITIKKE
ue, OipaK OHBI Tepic MakcarTapia KOJJaHy >KOHE TOYENIUTIKKE aNbI KeJy KayIli MaHbI3JIbI
OOJBI OTHIP. YJIKEH Jo3aJlapAbl KaObUTIaraHaa maijga OosaThiH SHGOPHSUIIBIK 9Cep OHBIH
PYKCaTchl3 KOJAAHBUTYbIHA BIKIAT €Tyl KONTereH 3epTTeylepliH JepeKTepi OoWbIHIIA
aHBIKTaJBIN OTHI [3].

TepamneBTiK 703agaH KeIl KOJJaHy HeMece OYHpeK KbI3METiHIH TeMEHeyl Ke3iHJe
JOPIHIH UIBIFAPBUTYBIHBIH OY3bUTYBI, ayblp j>KaHaMa peaklusiapra OKellyl MYMKIH, COHBIH
IIIHAE OPTAJBIK JKYHMKe KYHeCiHIH 0achUTybl, YHKBIIIBIIIBIK, aTaKCHs, CaHa IIaTacybl XKoHE
THIHBIC Aty Texenyi [4]. [Iperabanuual opTaibIK KYHKe )KYHECIH TEKEUTIH 0acKa 3aTTapMeH,
MBICAJIBI OTMOUTApPMEH, aKOTOJIbMEH HeMece OCH30AMa3enmuHACpPMEH Oipre KoJJaHFaHa
aybplp acCKbIHYJIApJAbIH JaMy BIKTUMAJIbIFbl alTapiblkTail apranbl. [Iperabamuual apThiK
KOJIZIaHy €CIHEH TaHyFa JKoHE eJIiMre 9Kelyl MYMKIH [5]. ¥3aK yakpIT, 0aKbpUIayChl3 KOJIJaHY
KOTHUTHUBT1 OY3BUIBICTapFa, MEepUMEPHUSIIBIK 1ICIKTEPre, J€HE MAacCAChIHBIH YJIFAIObIHA JKOHE
NICUXOAMOIUSUIBIK JKaFlaiiFa Tepic acep eTyre, COHbIH iliHe ajJaHIayIIbIIbIKKA, JeTPeCCUBTI
KOPIHICTEPre KoHEe CYMIMATIK OMJIapFa anbIn Keneni [6, 7].

ArtanraH  KayinTepli  €CKepe  OTBHIPBIN, Ka3ipri  XUMHUSIBIK—TOKCHKOJIOTHSITBIK
MpaKTHUKaIaFbl MaHBI3IBI MIHIACTTEP/IIH Oipi — KaH TUIa3Machl MEH 30p CHUSIKThI OMOJIOTHSIIBIK
HBICAHJIApJIaH MperadanuH/l OO anmy, COMKeCTeHIPY JKOHE CaHJBIK aHBIKTAyIbIH >KOFaphI
ce3iMTall 9MicTepiH a3ipyiey Oousbin TaObuTanbl [8]. AHATUTHUKAIBIK 3€PTTEY MOJIEKYJIaHbIH
anu(daTThIK KYPBUIBIMBIMEH JKOHE AaMKbIH CHEKTpajabl CiHipy KaOineTiHiH OoiamaybIMEeH
Kypaeneneni. JlerenMeH, ofeOuertepae opTypili TOCUIAEp KCHIHEH CHUMNATTalFaH, OJapAblH
IITHJE JKOFaphl THIMAI CYHBIKTHIK Xpomarorpadusicer 6ap (OKTCX) [9, 10], ra3—CyMBIKTBIK
xpomatorpadusicel Macc—crekrpomerpusiMen [11], kyka kabarTel Xxpomarorpadus >KoHe
JepUBaTH3alsI KOJJAHATBIH crieKTpodoToMeTpiik amictep [12, 13]. ManpI3abl pesnai yiarire
TANBIHIBIK aTKAPaJIbl, OJ1 Kypeii OMOIOTHSIIBIK MaTpUIlaiapiaH mperadainHi Oemin aryIsH
TUIMJUIITIH apTTBIPy MaKCaThIHIA CYWBIKTBI—CYHBIKTHIK JKOHE KaTThl (pa3alibIK IKCTPAKITUS
omicTepiH KongaHyasl KamTuasl [9, 10].

[Iperabanuuai Tanmay o9iCTEPiH CTaHAAPTU3AIMIIAY KOHE BaTUAAIUIAY JKEIACH KOHE
CO3BUIMAJNBI YJIaHy >KaFIalJiapblH JMAarHOCTHUKAJNAY, COHAAW—aK COT—XHMHSUIBIK caparTamMa
MIHJIETTEpPIH IIEIy YIIiH MaHbBI3IbI peJT aTKapazsl [14].

Ocpinaiiiia, mnperadaliuHIl XUMUSIIBIK—TOKCUKOJIOTUSIIBIK TPAKTHKANA 3EepTTEYIdiH
©3EKTUIIr OHBIH (DapMaKOJIOTHSIIBIK KAaCHETTEPIMEH, TepiC MaKcarTa KOJJaHy MOCEECiHIH
QJIEYyMETTIK MaHBI3IBUIBIFBIHBIH apTybIMEH, apThIK 03aJaHFaHa >KOFaphl TOKCHKOIOTHSIIBIK
ocepiMEeH JKOHE OHBI OeJIim aily, COMKECTEeHIIPY KoHE CaHJIBIK aHBIKTAy OMICTEpIH d3ipiey

KOKETTUIIriMeH aHbIKTanaasl. COHIBIKTAH, OV JKYMBICTBIH MakKcaTbl — MperadamuHIl
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OMOJIOTHSUIBIK CYMBIKTBIKTApAaH (KaH IJIa3Machl, 39p) KCTPAKIMAIAY OIICTEMECIH 3a3ipiey
MaKCaThIH]Ia 3ePTTEYIIep JKYPri3y.

MarepuaJsgap MeH Jaicrep.

Konoanvinean peaxmusmep men epimxiwimep

Benin amy mporeciHe OpraHUKaigblK epiTKIII TaOUFATHIHBIH OCEepiH 3epTTey YIIiH
xynopodopM (kaitHay Temmneparypacbkl = 61°C), 6enzon (k.. = 81°C), rekcan (K.T. = 69°C),
stunanerar (K.T. = 75°C) xone nudtui a¢upi (K.1. = 35°C), oyranon—stunanerar (1:1) (x.T. =
97°C) CUSAKTBI €pITKIIITEP KOJIIaHBLIIBI.

3epTTeneTiH KOChUIBICTHI CYIbl (ha3aaH 0ol ary THIMIITITiHe OPTAaHBIH KbIIIKBUIIBIK—
HETI3/IK Kyl alTapJIbIKTail 9cep eTell, OChIFaH 0alIaHbICThI TpeTadaTuHHIH AKCTPAKIUSIIaHY
nopexxecinin pH MoHiHe Toyenaimiri 3eprrenai. Monenbaik epiTiHauIepai AalbIHIAy YIIiH
crangapttel Oydepmik epitinaimep (MEMCT 8.135-74, crangapttel pH) KonmaHBUIIBI,
onapasiH pH monmepi 1,65; 3,56; 4,01; 5,5; 9,18; 12,43 neHreiiinne TypakTaHasIpsUiabl. pH
MoHJIepiH Oakpuiay xkoHe Bepudukanus «Mettler Toledo» pH-merpi apkpuibl Ky3ere
ACBIPBUILIBI.

Ilpecabanunoi oxwaynay cxemacol

250 mu1 Kenem/ii TepMETUKAIBIK THIFbI3 jKa0bUIaThIH KOHYCTHIK Kosbanapra apTypii pH
MoHJiepi Oap 50 mur Oydeprik epitiHauiep, koHIeHTparusacekl 100 Mxr/mi 6onareiH 1 M
nperabaiuH >KyYMbIC epiTiHaici koHe 10 MJI OpraHMKajgblK EpITKIIl KOCBUIIBL. AJIBIHFaH
JKyHenep KOMITOHEHTTEP/IH OIpKeNKi TapadyblH KaMTaMachl3 €Ty YIIiH 15 MuHyT OOHbI
MeXaHUKAJBIK MaKaybIIITa KAPKBIHBI apanacTeIpbUIIbl. ChIHAYBIKTHI (ha3ajaap/blH ©31iriHeH
OeJTiHyl1 YIIiH 5 MUHYT O0HBI ycTabl. TOMBIK O6JIIHTCHHEH KEHiH OpraHuKaIbIK (pa3aHbl aJIIbIH
ana kentipiareH ¢apdop Tabakmanapra 5 T cycbl3 HaTpuil Cynb(haTbl apKbUIBI CY3yAeH
oTki3inai. Cy3ri Kara3plH 3—5 MJT OpraHUKAJIBIK €PITKIIIINECH IIalbI, KYBIHIBI (PPAKIHSIIAPIBI
HETI3T1 3KCTPAKTIEeH OipiKTipiiaai. AJBIHFaH SKCTPAKTTApaH OPraHUKAJIBIK €PITKIIITI BICTBIK
aya arbIHBIHA OyJaHBIPBIN, KYPFaK KaJIbIKKA ICHIH aJIbITl TaCTabl, COMaH KeiiH oHbI 10 M
KO3FanMalibl (hazara epiTiiii.

CoHbIMeH KaTap, cy (azacbiHaH nperadanuHl 6emin aay IpoleciHe MMEKTPOTUTTEPIIH
ocepi 3eprTenii. DJEKTPOIUTTEP pPETiHIAEC aMMOHHUH cyiab(arsl MEH HaTpUil XJIOPUAiIHIH
Ty31apbl KonaaHbUIAbl. [IperabalnHHIH AKCTPAKIMUSICHIHBIH THIMIUIITIHE AJICKTPOIUTTEPIIH
ocepiH IKCMEPUMEHTTIK 3epTTey Cy—TY3 EpITIHAUIepiH MalbiHAay apKbUIbl Kyprizimmi. Exi
KOHIICHTPAIMSUIBIK peXUMIE Komanbuiabl 5% narpuit xmopuai (NaCl) xone 25% ammoHMi
cynbarsl (NH4)2SO4). benrim kyiirbimka kesekneH pH=5,5 OGomateiH 9 min Oydeprik
epiTiHAl, 2 MJI 3JIEKTPOIUT epiTiHAICI >koHe KoHIeHTpammsackl 100 mkr/mu GonareiH 1 mi
nperadaauHHIH KYMBIC epiTiHaici eHri3ingi. Ocblnan keliH OypbIH OeNTiIEHTeH JKaFaainapaa
CYMBIKTBI—CYMBIKTBIK SKCTpaKUuUsACHl >kypriziiai. Kockimima peringe OyTaHOnI—3THianeTar
(1:1) KocmackIMEH KCTPAKIUsIIAY €CeIIK MaKCaTThl KOCBUIBICTBIH TOJIBIK OOJIHIIN ajJbIHYbIHA
ocepi Oaramangsl. Ocbl Makcarta Oip peTTiK, €Ki PeTTiK, YII PETTIK XXOHE TOepT PETTIiK
AKCTPAKIIHS KYPri3uUial. AJbIHFAH SKCTPAKTTapAaH OpraHUKAIBIK €PITKIIITI KYpFaK KalJabIKKa
JeiiH OylaHABIPBIN allbIll TaCTaFaHHAH KeiiH, aHanuT 10 mur Ko3ranMansl ¢a3aga epiTiii,
oJlaH opi oHbBIH caHabIK aHBIKTaTybl JKTCX—YK nerexripieymen omiciMeH Kyprizuiil.

BuonorusnbIK CyWBIKTBIKTapAaH Mperadanuual 0esin amny Ke3iHAe OHBI Cy OpTachlHAH
QITYJIBIH JKOFaphIZIa 931pJICHTeH MIapTTaphl MaliJalaHbUI/IbL.

Kypampiaga 1, 10, 100 mxr/mn mperabanuu 6ap OUONOTHUSIBIK CYHBIKTHIKTAPIBIH
MOZIETBIIK YATUIepl maibiHmanael. Kememi 5 M KaH Tura3Machkl ChlHaMachlHA aKybI3Iap.ibl
TYHIBIpY MakcateiHa pH=2-re sxerkenre aeiiia 0,1 M ty3 kpiukbuibiHBIH (HCI) epitinmicin
KOCThIK. AnbiaFaH Kocranbl 3000 aita/mun (201 x g) 4 °C temmeparypaga 5 MHUHYT OOWBI
nentpudyranaasl (BioBase nentpudyracei, BKC-TH21RHD r = 20 MM mogeni). TynOa
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YCTiHJET1 CYMBIKTHIK OOMNTill KYWFBIIIKA aybICTBIPBUIIBI JKOHE MperadainH/Il SKCTPAKIUSIIAY
YIIIH OHTaiIbl OelTapan HbICaHFa aybICTHIPBUILIN, 25% ammuak epitinaiciven (NHs) pH =
5,5—xke pefiin cinrinennai. Onan opi 1:1 apakarbiHackiHIa OyTaHOJI—ATHIIAIIETAT KOCIAChIMEH
AKCTPAKIMS KYPri3uiai. DKCTPaKIUSHBI YII PET KaWTanar, op >koibl 5—10 mu OyraHosi—
stunanerar 1:1 KocnacklH KoaaaHbUAbl. CHIFBIHABIHEL 5 T CYChI3 HATpUld Cyiab(arel 6ap cy3ri
Karas3bl apKbUIbI OIPIKTIPLIII, CY3TiieH oTKi3uial. OpraHuKanblK epiTKIIITI Cy31HIiaeH Oeame
TeMIepaTypachiHia OylaHy »*KOJIbIMEH anbi TacTaabl. ComaH KediH Kyprak KaiaabIKTel 10 mi
JKbUDKBIMaBI (Da3aga epiTe/i.

Kypameiaga 1, 10, 100 mxr/mn nperabanus 6ap 10 Mi HecenTiH KejieMi aKybl3Japabl
TyHABIPY MakcarbiHaa 0,1 M koHmenTpamusceiMer Ty3 KbIKbUIbIHBIH (HCI) epitingicimen
pH= 2 nenreiiine neitin >xeTkizingi. Aneiarad Kocmansl 3000 aita/mun (201 x g) 4 °C
TeMIieparypazna 5 MUHyT Ooiisl ieHTpudyrantaas (BioBase neatpudyracsi, BKC-TH21RHD
r = 20 mm momeni). TyHOa ycTiHAETi CYHBIKTBIK OONTII KYUFBIIIKA AyBICTHIPHUIIBI JKOHE
nperadaauHIl SKCTPAKIUIIAY YIIIH OHTaMIbl OeliTapan HbICaHFa aybICTHIPBUIBIN, 25% aMMHuaKk
epitinaicimen (NHs) pH = 5,5—«e neitin cinrinenai. Onan api 1:1 apa kaTsiHacbiHa OyTaHOI—
STUJIALlETaT KOCHAChIMEH SKCTPAKIUS KYPri3uiil. DKCTpaKUHUAHbI YII PET KaiTanarm, op >KOJbl
5-10 mn Oyranon—sTunanerar 1:1 KocnachlH KoiaaaHblabl. CBIFBIHABIHEL 5 T CyChI3 HATpHUl
cynbdarel Oap Cy3ri Kara3bl apKbUIbl OipiKTipiin, cy3rigeH oTkizinmi. ComaH keliH KypFak
KanablKTel 10 M KpUDKBIMaNbl (pasama epiteni. Anbiarad epitinai 0,45 MM Keiempueri
MeMOpaHaJIbIK CY3T1 apKbLIbI CYy31JITEeH.

Hepexmepoi cmamucmukanvlk, oyoey sHcate 20icmiy 8arudayuscsl

Cannpik anpikTay JKTCX-YK omiciMen xyprizuii.

Tannay yakbITbl — 7 MUHYT.

CrIiHaMaHbI eHT13y KesieMi — 20 MKJI.

Baran Temneparypacel — 6enmenni, 25° C.

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

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

AFBIH KXpU1IaMABIFEL: 1,0 MJI/MUH.

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

JKeunkpiMansl (ha3aHbl Cy3y — HEHJIOH Cy3riiepMeH cy3y 47 mm, apanbig Mesmepi 0.45
MKM (5191-4338) xone BakyymMMmeH cy3y kyienepi Infinity Lab Solvent Filtration Assembly
(5191-6776).

TonkbIH y3bIHABIFBL — 198 HM.

Hepexrepai enaey Microsoft Excel 2020 Garmaprmamanblk kacaKTaMachlH TaijanaHa
OTBIPBIIT KYPTi3UIII.

Conpaii—aK METpOJIOTHSUIBIK cUMarTamanap Oaramanabl: amy nopexeci (Recovery %),
CBI3BIKTHIK, AT (CABICTRIPMAIbl CTAaHAAPTTHI aybITKy, RSD), anbikray meri (LOD) sxone
OMOaHATUTHKAIIBIK SICTEpAl BaTHIAIUSIIAY JKOHIHACT] XallbIKapalblK YCHIHBIMIAPFa COMKeC
caHbIK anbikTay meri (LLOQ).

Buonorusuibik Marpuliaiapaan nperadbanuH IKCTPAKITUSCHI OOMbIHIIIA
SKCHEPUMEHTTEPIH HOTHXKENEepl BaluJalMsUlaHAbl. ¥CBIHBUIFAH IIApPTTap €peKIIeNikK,
CBI3BIKTHIK OHE KalTallaHy KpUTEpHJIepiHe COUKECTITIH KOPCEeTT.

Hotuxenep. XKyprizuireH skCriepuMeHTTe Cy epiTiHAUIEpIHEH, KaH TJIa3MachblHaH KoHE
30pAcH mperabamuHIl amy THIMAUINT MbIHaJal jkarjainapra OaillaHBICTBI OaralaHbI:
OKIIAyJIaylllbl areHTTIH TYHABIPY CaThICBIHAAFbl TaOWFAaThl, SKCTPAreHTTIH TaOWFaTHI,
MOJIEJNIB/IIK KOCITIaFa €HT131JIETIH 3aTThIH MOJIIIepi.

[IperaGanuu SKCTPAKIUACHI YIIIH OPTaHWKAJIBIK EPITKIIITEPAl TaHAay MOJSPIBIFEL,
cyTeri OaillaHBICTapBIHBIH MMakga 0oy KaOineri koHe Oacka Aa (DU3MKATBIK—XHMHSIIBIK
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cumnarTaManapbl OONBIHIIA ePEKIIEICHETIH KOCBUIBICTAPIbI KAMTHTBIH KEHEHTIITeH CKPUHUHT
JKYPrizy KaXeTTUTriHe OailIaHbICThl OOJBI. 3epTTeyre MOJSIPIBIK eMmec (TeKcaH), opraiia
noJAPIbIK (OeH307, XJI0podopM) KoHE MOJSAPIBIK ApPOTOHB! (ITHIIALETAT, TUATUI 3DuUpi)
epiTKImTep eHri3uial. MyHmail TocI OpTaHBIH AMAJICKTPIIK OTKI3TIITITIHIH Tanaayasl 0eiry
ko3¢ GuIMeHTiHe dcepiH Oaranayra MyMKIiHIK Oepei.

Tanmasran  OapybIK ~ CpITKIMITEP  CAJBICTHIPMANIBI  TYpJle  TOMEH  KaiHay
temneparypanapeiMen  (35-97°C)  cumarramazpl, Oyl SKCTpAaKTTapAbl  asyaybllll
TEMIIepaTypaiblK PEXKUMIEPAE KbUITaM OyJaHIbIPy MYMKIHJITIH KaMTaMmachl3 €Te/ll,
nperabdaTuHHIH TEPMUSIIBIK BIABIPAY KaymiH a3aiiTaabl jKOHE TalNay[blH >KbLUIIaMIbUIBIFBIH
apTThipaabl. Atan alTKaH[a, XJOpopOopM aHAIUTTIH aMUH TOOBIH COJbBaTallMsIayFa bIKIIAJ
€TeTIH THIMII CYTEKTIK OalJaHbIC JIOHOPHI pETiHJIE KapacTBIPbUIABI, ajl OyTaHOJ—
stunaneTarThiH (1:1) eximik Kyheci CHUPTTI KOMIIOHEHTTIH THIPOKCHII TONTAPBIHBIH OOy
ecebiHeH UBHUTTEp—HMOHABIK (opMamapra KaThICThl OSKCTpakIusidy KaOineTiH Oaramay
MakcaTblHJa eHTI3UIal. [eKkcaHapl KOJNJaHy MAaTPUIIAHBIH JUIUATIK KOMIOHEHTTEPIHIH
KOSKCTPAKLUsIAHy JOPEXKECiH aHBbIKTayFa MYMKIHIIK Oepni, OyJl KOMIIOHEHTTep KeHiHTi
aHBIKTayFa KeAepri KeATipyl MyMKiH.

BeH3071 ckpUHUHTTE OpTalia MOJSPIIbI CaTbICTRIPMAIIBI €PITKIII PETiHAC Mali aTaHbUIIb,
Oipak ic JKy31H/€ YChIHBUIFAaH AKCTPAreHT peTinae emec. [Iperadanuuai aimy aopexect Typaibl
JepeKTep KecTenepae oepinrex.

Kecrte 1. Cy epitinaiuiepiHeH nperabalnHAl SKCTpakuusiayra opTanblH pH MoHI MeH
OpTraHMKAJIBIK EPITKIIITIH dcepi OoiibIHIIA 3epTTey HoTHXkenepi (%)

Oprasukajslk epiTkimrep
pHopra | VoP® | Genson | rexcan | PN | omwanerar | OYnen
BemniHin anbHATBHIH 3aT 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
MaKCcaTThl KOCBUIBICTAP/IbI SKCTpaKusiiay TUiMIUIri Oyranon—stunanetartsl (1:1) (82,02%)
naiianany kesiHze eH korapbl Oonnel. EH TemeHri kepcetkimrep rekcad (5,23%) xoHe
stunauerart (4,31%) yuiiH Tipkeni.
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100,00%
0 82,02%
80,00% ° 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
=—x110pohopM == (CcH30I1
=®—TIcKCaH == 11> TII 3Pupi
=&—HTHaleTaT —&—(yTaHoa-3tunanerar (1:1)

Cyper 1. Cy epiTiHaiyiepiHeH nperadaarnHIl SKCTpaKIusiayra opTaHsiH pH MoHI MeH
OpTraHUKAJIbIK epITKIITIH ocepi OOMBIHINA 3epTTEY HITHXKEIEpl

1 cyperte cy epiTiHAiCiHEH mperadainHHIH €H KOFaphl MLIFBIMBI (82,02%) opraHuKaibiK
epiTkim petiae OyraHom—aTunarerartel (1:1) kommany »xoneiMen pH = 5,5 moniHze
KaMTaMachl3 €TIITeHIH pacTalfThIH IEPEKTEP YCHIHBIIFaH.

Bbyranon—sTunanerar (1:1) KocmackIMEeH SKCTpaKIHs €CeNiriHig ocepin 3eprrey pH = 5,5
OHTAMJIbI MOHI Ke31H/Ie ANEKTPOIUTTEP KOChUIMal Oip perTik skcTpakuus 32,01% 3arThiH, exi
petTik — 53,20% 3aTThIH aNbIHYbIH KAMTaMachl3 €TETIHIH, all YII peTTiK akcTpakuus 82,02%
ay JopekeciHe KeTyre MyMKIHAIK OepeTiHiH KOpceTTi. DKCTPAKUUSHBIH YIIIHII TUKIBIHAH
KeWiH Tajjay IIbIFYBIHBIH OCYIHIH alTapiIbIKTail Oasynaysl Oaiikamansl. [{ukimap caHbBIHBIH
OJIaH 9pi YJIFalobl (4 JKOHE OflaH J1a KeI) CaH/bIK KOPCETKIIITEp/iH aMajbl FaHa e3repyiHe
QJIBIT KeJei, Oy YIII €CeNICHIeH YKCTPAKIUSHBI OChI AKCIIEPUMEHT JKaFJaiiblHAa )KyMCallFaH
YaKbIT TEH aly TOJBIKTBIFBIHBIH apaKaTbIHACKI TYPFBICBIHAH OHTAWIBI €Teli. YII MopTe
OKCTPAKIUSHBI TaHJAy a3 €HOEK CHIMBIMIBUIBIFEI MEH OPTaHUKAJIBIK EPITKIITEP/IiH IIBIFbIHBI
KE31HJe CaNbICTBIpMalbl ally JOPEKECiH KaMTaMachl3 €TeTiH YTHIMIBI SKETKUTIKTUIIK
KarugaTeiHa HeriznenreH (Kecre 2).

Kecte 2. Ilperadanunmi Oyranon—tumnaneraT (1:1) KocnmackiMeH CYHBIKTHI—CYHBIKTHIK
9KCTPAKUMUSCHIHBIH THIMJIUIITIHE SIEKTPOIUTTEPAIH ocepi OoiibiHIIa HoTHXREIep (%)

DJIeKTPOJTUT JKCTPpAKIMS AdPexeci sKIHe 00JIHIN AJbIHFAH NPeradajuH MeJepi
bip perrik Exi pertik Y1 pertik Tept perTik
SKCTPAKIIHS SKCTPAKIIHS SKCTPaKIUs SKCTPaKIUs
% % % %
DJeKTPOIUTCI3 32,01 53,2 82,02 80,56
(NH4)2SO4 28,31 50,2 67,4 70,1
NaCl 28,01 48,2 63,1 67,2

3 KecTe/le YChIHBUIFaH JICPEKTEP €Ki MaHbI3 bl OMOJIOTUSUTBIK MAaTPHUIIaIaH (KaH I1a3Machl
MEH 30p) NperabalMHHIH CYHBIKTBI—CYHBIKTBIK IKCTPAKIUSICHIHBIH THIMIUTITIH OaraayIibIiH
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HETI3r1 HOTHXKeJepiH KepceTedi. 39p/eH MperadanuHal SKCTPaKIUsIay €H KOFapbl opTalia
OemiHy nopexeciH kepcerTi 63,15%.

Kan mnasmace! yariigepinae opramia OesliHy MaibI3bl KaHaFraTTaHApIbIK, Oipak 53,40%—
naH TeMmeH Oosmbl. Kan mma3smachlHIarel THIMIUTIKTIH @ TOMEHJIEYl OIETTETIeH IKoHE
nperabalvHHIH IUIa3MalbIK aKybI3JapMEH JKOHE JUMHUITEPMEH OaillaHbICYbIHAa HETi3JeNTreH
HEFYpJIBIM aWKBIH MATPULAJBIK OCEPMEH OailTlaHbICTBI OOJIybI MYMKIH, OWYJ OHBIH
HKCTPAreHTTIH OPraHUKANIbIK (a3zachbiHa TOJIBIK OTyiHE KeAepri KeNTipei.

buoananutukanelk  omicreMeHi Bamupmanusuiay ICH  M10  (2019/2022) [15]
HYCKAYJIBIFbIHA KaTaH COMKECTIKTE >KYPri3ijii. AHATUTTIH JKOFAIybIH OapblHIIA a3aiiTaThlH
CYMBIKTBI—CYHBIKTHIK SKCTPAKIMACHI KE3CHIHIH KOFapbl THIMILTITT MEH KalTaIaHyITbLUTBIFBIHA
OaillaHBICTHI, CaHIBIK Oaranay CHIPTKBI CTAHIAPT ofici OoWbIHINA OpBIHAANABL. [mmiKi
CTaHJAPTTHIH OOJIMaybl MAaTPULIAJIBIK SCEPAIH BIKIAIBIH €CKepyre MyMKIHIIK OEpeTiH, ChiHaMa
JMaibIHIAyIBIH YKCAC MPOIETypachiHaH OTKEH 00C OroMaTepHallIbiH MOACIBIIK ChIHAMalIaphl
HETI31HAe KYpBhUIFaH KaiauoOpiey TrpadukTepiH MainanaHy apKbUIbl OTENl. ¥ ChIHBUIFaH
KarJaaiaapra SKYpri3uireH Banualus KaH IUIa3Machl MEH 39pJeri mperadaiuH MeJIepiH
Oararnay YIIiH 9IICTEMEHIH KapaMJIbUTBIFBIH PACTaIbI.

Kecre 3. [Iperabanuni KaH mia3mMachkl MEH 39pJI€H SKCTPAKIIHSIIAY HOTHKENIEpI

Mogeabaik Mogaeabaik Mogeabaik Moaeabaik
KocnaJjap KOCIaaarbl KOCIAXaFbI KOCIaaarbl
nperadaJmH nperadajuH nperadaJmH
KOHIIEHTPAIUSChI, | KOHIEHTPAIUACHI, KOHIIEHTPAIUSCHI,
1 MKr/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 [ediHT1 IIOFBIpIaHy
JTMATTa30HBIHIAFbI CHI3BIKTHIK TOYENIUTIKIICH CUITATTAIaThIHBI aHBIKTAIBI, Oy TperadalnHHIH
KIIMHUKAJIBIK MaHBI3bl 0ap yBITTHI IIOFBIPJIAHY CajachlH KamTuabl. JlerepMuHamms
ko3 unmenti R>>0,99 acram 6oipl, Oy OMICTIH KOFaphl TalJaMaiblK CEHIMIUIITIH
pacraiiasl.

Exi marpuia yiriH 1e camplCThIpMalibl cTaHaapTThl ayeITKy (RSD) 3% —man acnaiimbt
(xaH mua3machk! yuriH 2,98% sxone Hecen yiuiH 2,06%). by onicreMeHiH &oFapbl 1971111 MEH
TYPaKThUIbIFbIH AFaKTANIBbL.

Cannpik anbikTayaeiH ToMeHT1 meri (LLOQ) 1 Mkr/mi aeHrelinae KaH 1ia3Machl MEH
HecenTeri nperadalmHHIH €H a3 HIOFBIPIaHybl peTiHe OenriieHai, on yuriH Oec mapanienb
aHbIKTaMa OapbIChIHAA KOJAWUIBUIBIK KPUTEPHIJIEpIHE KOJ JKETKI3UIIl: CaJbICTBIPMAIIbI
cranaaptTsl aybITKy (RSD) 20% —nan acnanel, an curnan/mry KarsiHacel (S/N) keminge 10:1.
ATanFaH KOHIIEHTpAIUs Kanuopiey rpaduriHiH TOMEHT1 HYKTEeCiHE ColiKec Kemesi.

3:1 curnan/ury apakaTrbiHachlHa Kapait ecentenrer Tady meri (LOD) 0,3 Mkr/mit Kypansl,
OWJI 9MMICTIH KOFAPhI CE3IMTAJIBIFBIH PACTAN/IBI )KOHE CaH/IBIK AaHBIKTAY IIETIHEH TOMEH 3aTThIH
13[1IK MOJIIIIEPIH CEHIM/II COMKECTEHIIpyTe MYMKIHIIIK Oepei. ANBIHFaH AepeKTep i Tanaay (4—
KECTE€) ChI3BIKTHIKTBIH OenrineHred auana3onsl (1-100 Mkr/mur) mperaGanvHHIH TepaIysIIbIK
JKOHE YBITTHl WIOFBIPIAHYBIHBIH ayMaFblH TOJBIFBIMEH >KaOaThIHBIH KepceTeni. JKymbic
KOHIICHTPAIUACHl 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.
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Kecte 4. [Iperadanunmi canaplk anbikTay yiriH a3ipiaeHreH XXTCX-YK omictremecinig
METPOJIOTHSUIBIK ITapaMeTpiiepi

ITapamerpJep Bipaik Kan nanasmacel | 39p
CoI3bIKTHIK ayKbIMBI (LDR) MKT/MJI 1-100 MKT/mM 1-100 MKT/muT
JlerepmunHaiys Ko3hGUIUEHTI — 0,99 0,99

Taby mreri (LOD) MKT/MJI 0,3 MKr/mi 0,3 MKr/mMI
Cannpik anpikray meri (LLOQ) MKT/MJI 1 MKT/MJI 1 MKT/MJT
CanpicThIpMaIbl CTaHAAPTTHI | — 2,98 % 2,06 %
aybITKY (RSD %)

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

2 cyperte XKXTCX-YK omiciMen anblHFaH nperabairHHIH TOPT TYPIi XpOMAaTOrpaMMaChI
KOPCETITeH: MyHJarbl 00C chiHama (a) JKYHeHIH Ta3alblFbiH Jonengece, 100 mkr/mi
KOHIEHTPAIMSUIBl CTAaHAApTTHI Yiri (0) mperaGanuHHIH HaKThl YCTaldy YakKbIThIH (IIaMaMeH
5.544 mMuH) aliKpIHAANABI, al 39p (B) JKOHE KaH IIa3MachbiHaH (T) OKIIAyJaHFaH YJTLIeperi
yKcac yakpITTa Maiiia 00onFaH alKplH MWBIHAAP (MTUKTEP) OMOJIOTUSIIBIK MaTpULIAIapiaH 3aTThIH
COTTI OOJIIHII aJTLIHFAHBIH KOHE OHBIH OCBI OpTAJIapAa HAKTHI COMKECTEHIIPIITEHIH pacTanIbI.

OiCTiH ipiKTeMeniri 60c cplHaMaHbI TalAay Ke3iHJIe MperadaluHal YCTar TYPY YaKbIThI
canacelHIa OMOOBEKTIIEP MATPUIIACHIHBIH KOMIOHEHTTEPIHEH TallJaMajIblK CHTHAJIApP.IbIH
OoMaybIMEH pacTajibl.
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L. KﬂH IImasMacklHaH OKIIAYIaHFaH nperaGam{H

B. 3op/ieH OKIIayTaHFaH erabalHH XPOMATOTPAMMACH
P ¥ Hp P B XpoMaTorpaMMacel

Cyper 2. XTCX-YK omiciMeH anbIHFaH MperadaqiuHHIH XpOMOTOTrpaMMaiapbl

5 KecTemeri MONIMETTEp Tajaay oOICTEMECIHIH >KOFapbl MOJIIrT MEH JIYPBICTHIFBIH
aifrakTaiiipl. 3epTTeNeTiH YIII TPl KOHIeHTpanus aeHreninae 1 Mxr/mi, 50 mxr/mi sxone 100
MKT/MJI TaOBIIIFaH OpTaiia MOHACP/IIH HAKThl MeJjrepre conkecTiri 97,0-99,5% apanbiFbiaaga

70
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0OyBI JKYHem KaTeNmiKTIH a3[bIFbIH KepceTce, MONAIK Kepcerkimmnuig 1,8-4,5% merinae
CaKTaJybl HOTWXKENEPIiH KalTanaHy JIEHIeHiHIH >KOFaphl €KEHIH JKOHE OyJl aHaJIUTHUKAJIBIK
O/IiCTiH OHMOJIOTHSUIBIK ChIHAMaJIapbl CEHIMAI TYpJe AaHbIKTayFa TOJBIK JXapamJbl eKEeHiH
Oinmipeni.

Ocpunaiiia, 93ipJIeHTeH SKCTPAKIUS PACIMI XUMMSIIBIK—TOKCHUKOJIOTHSUIBIK caparTama
meHOepiHIe €Ki OMOJOTHUSIIBIK OpTaa J1a MperadbaiuH/Il CaHIbIK aHBIKTAY YIIIH CEHIM/I KOHE
BaJIMATI €N TaHbLIAIbI.

Kecre 5. Jlonmik sxoHe qyphICThIK KecTeci (Accuracy and Precision)

Kocbuiran Ta0bL1ran dypbicThIFbl, % Haanaik, %
KOHIIEeHTpanust KOHIIeHTpanus
(MKI/mJ1) (opTama MJH)
1,0 0,98 98,0 4,5
50,0 48.5 97,0 2,1
100,0 99,5 99,5 1,8

Tankplnay. Xypriziniren 3eprrey meHOepiHae mnperabanuHIl CYWBIKTBI—CYHBIKTHIK
AKCTpaKIMS OMICIMEH OKIIayjay YIIiH jKarmainap adkeiHnanrad, Oyn keiinri KTCX-VYK
Tajjay YIIiH HETi3ri Ke3eH Oobin TaObutagel. Momenbli Cy epiTiHAUIepiHeH MperadainH
aJyIbIH €H JKOFaphl THIMILTITIHE pH = 5,5 MOHI Ke3iH/e aJICci3 KBIKBUIIbI—0eHTapan opraaa
KOJI KETKI31JIETiHI SKCTIEPUMEHTTIK TYPJE aHBIKTANbl. byl xKaFaainapaa SKCTpareHT peTiHae
OpraHUKaJBIK epiTkimTep OyraHon—atunanerar (1:1) kocmacklH mnaifamaHy Ke3iHIe
HIBIFAPYIBIH €H JKoFaphl Jopexeci 82,02%—npr kypanel. Kymri cinrini oprama pH = 12,4
COHJIAall OKCTPAKIMUIBIK JKYMEHI KOJJAaHFAaH Ke3[e IIBIFapyAblH JKOFaphl Jopexeci
OaifkanraHbIHA KapaMacTaH, O6ipak pH = 5,5 oHTalibl OOIBIN TaHIAIbI, OUTKEH1 A1 ockl pH
MOHI Ke31Hie TperadaiuHHIH HEFYPIIbIM TOJIBIK aJbIHYbI KoHE OMOJIOTHSUIBIK MaTpUIlalapMeH
KYMBIC iCTEy Ke31H/Ie HOTHKEJIeP/iH KaKChI )KaHFBIPTHUIYbl KAaMTaMachl3 €TiI/.

XUMUSITBIK—TOKCHKOJIOTHSUTBIK TaJijay IIeHOepiHAe mperabajuH/Il aay YIIH OHTaWJIbI
MoH petiHzne pH = 5,5 tagnay amgoTepiik KOCBUIBIC PeTiHAe OHBIH (H3UKATBIK—XHUMHUSIIBIK
KacueTTepine HerizgenreH. [IperaGanwH uMoHIayablH e€ki KOHCTaHTackiHa ue: pKap = 4,2
(xapOokcumpai Tom) xkoHe pKaz = 10,6 (amuH TOII).

AJBIHFaH HOTIDKEJIEP IBUTTEP—HMOH HBICAHBIHIAFBI MperadaiuH 0ap eKEeHIIr1 Typasbl
TeopusiMEeH Yyinmeceni. pH = 5,5 auanmazoHblHZa MoJekyna »iekTpOelTapan — karaaiga
(M303MEeKTPIIK alMakK), OV OHBIH THUIPATAIMACHIH JKOHE CYy (Da3achIHAAFbl EpPITITITIH
azaiiTazpl. bys1 aHamUTTI OpraHuKabIK epITKIIITep JKyieciHe Oy YIIiH KOJIaiIbl JKaFaainap
YKaca bl )KOHE SKCTPAKIUSHBIH THIMIUTITIH apTThIPaIbl.

Bec chiHaKTaH ©6TKEH OpraHUKabIK epITKIIITEPl CabICThIpy OyTanon—atuianerar (1:1)
HEFYPJIBIM CEJIEKTHUBTI JKOHE THIMJII KCTPAareHT OOJBIN TaObUIATHIHBIH pacTaibl, ajl TeKCaH
(5,23%) xone stunarnerar (4,31%) CHSKTBI MOJAPIBIK €MeC epPITKIIITEP IKCTPAKIUSIHBIH €H
TOMEHT1 HOTHKEJIepiH KopceTTi. DKcTpakmus ecenirid Oaranay (1:1) OyraHOI—3THIAIIETATTHI
yur mapte ainy 82,02% —ra neitin oHTalsIb! O0JBIN TaOBIIATHIHBIH KOPCETTI, O TKEH1 XKUITIKTIH
OJIaH 9pl1 TOPT ece YIIFalobl ajy JopexeciHiH eneyinl ecyiHe (80,56%) okenreH oK, Oy yuI
MOPTE IKCTPAKIHSIHBI HEFYPIIBIM OPBIH]IBI €TEe/1.

NacCl xone (NHs) 2SO4 31eKTpOIUTTEPIH IKCTPAKIUSIIBIK KYHEere eHri3yMeH KOChIMIIIa
HKCIIEPUMEHTTEp ajly THIMIUIIrIHE OH OCEpiH KepceTnendi, aj Keilip kafmaiinapra OHBIH
azaroblHa ~ OKeNJi, Oy O3IpJIGHreH  CYWBIKTBI—CYWMBIKTBIK  AKCTPAKIMSCHI  YIIiH
epiMTalIaHABIPMAFBIII KOCYABIH KaKETTUTIT1HIH KOKTHIFBIH KOPCETE/I].
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O3ipJieHreH IapTTap OWOJOTHSUIBIK MaTpHLajiapAaH MnperadairH 3KCTPAKIMICH! YIIiH
KOJMaHblIAbpl. OKInaynay HOTHDKEIEpl OMICTIH CEHIMIAUIITIH pacTajbl: HECENTEH ayIblH
opramra napexeci 63,15% (RSD = 2,06%), an kan miasmaceiHan —53,40% (RSD = 2,98%)
KYpaJbl.

HecenTeH amynblH HEFYpIIbIM JKOFaphl MalbI3bl IperadanuH OYHpek apKbUIbI iC KY31HIe
e3repicci3 MIBIFAPBUTYBIMEH TYCIHAIpUIeni [16] jkoHe HecemTeri MaTpULIATBIK dCep a3bIpak
kepineni. Kan ynrinepinaeri THIMAUTIKTIH TOMEHIEY1 perabaanHHiH M1a3Ma aKybI3JapbIMEH
JKOHE JIUMUATEpMEH OailflaHbICyblHA OaillIaHBICTBI HEFYPIBIM aMKbIH MaTPULIATBIK OCEPMEH
OaiiaHbICThI 0OTYbl MYMKIiH, OYJ1 OHBIH 3KCTPAareHTTiH OpraHUKaJIbIK (pa3achblHa TOJNBIK 6TyiHE
Kezepri kentipeni. JlereHMeH, MIbIFapyIblH KOJI JKEeTKI3UINeH KOPCETKIITepi, €H 0acThIChl —
*orapbl eHAipueTiHairi (RSD Temen MoHAepi) CaHABIK Tanay YIIiH 9liCTEeMEHIH BaJIHITLIIT
MEH CEeHIMJIUIITIH pacTaibl.

198 uam ke3inae Tikenei anpikTaymeH XX TCX—YK onicin TaHay OHBIH KOJDKETIMIUTITIHE,
YHEMJIUTITIHE JKOHE aJIJIBIH aJla JCPUBATH3AIIMACHI3 TajAay KYPri3y MYMKIHIITIHE HET13/e/TeH.
By ceiHama paspnay paciMiH alTapibIKTai KEHUIAETYyTe jKOHE YIIa HeMece (IyopecleHTTi
TYBIHABUIAPABI alyAbl Tajam eTeTiH ojiCTeMeJepMEH CajbICThIpFaH/ia 3€PTTEYAIH >KaJIibl
VaKbITBIH ~ KBICKAPTYyFa, COHJA—aK  XpOMAaTO—MacC—CHEKTPOMETPUSIIBIK  OIICTEPMEH
CaJIBICTBIPFAaH/Ia TAJAAY/IbIH 631HA1K KYHBIH TOMEHIECTYT€ MYMKIHIIK Oeperti.

Macc—CreKTpoMEeTpUsIIBIK  IETEKTOphl 0ap cyifblk xpomartorpadus (CX-MC/MC) 1
HI'/MII IGHTeI1H/I€ CaHbIK aHBIKTAY IIET1IMEH HEeFYPIIbIM KOFaphbl CE31MTaIBIKThl KAMTaMachl3
ererinine Kapamactan [17], XTCX-YK Ttanmanran omiciHiH pyKcaT eTy KaOinmeTi
nperadaauHHIH TEePaNUsUIBIK JKOHE YBITTHI KOHIICHTPALMSUIAPBIH CEHIMJII aHBIKTAy YIIiH
KETKUTIKTI Oonbin TalObuianel. bi3 o3iprmereH omictemMene CaHIBIK aHBIKTAy IIeri 1 MKr/mi
Kypaiael, Oyl JaFabuihl XUMHSITBIK—TOKCUKOJIIOTHSUIBIK Tajjay YIIH Oapabap miek OoJbImn
Ta0blIaabl. byl KaH mia3MachlHIAFel MperabainHHIH KIMHUKAIBIK MaHBI3IbI )KOHE BIKTHMAI
YBITTHI OFBIPJIAHYBI | MKT/MJT )KOHE O/IaH KOFaphl Tuana3oHa 0omybsIMeH pactanasst [18, 21].

Bynan 6acka, nmperaGanuH yuriH 6acka o1icTepeH ailbIpMalbUIbIFbI, MbICAJIBI, 1—pTOp—
2, 4—nuauTpobeH3onabl [19] maimanaHa OTHIpBIN, OaFaH albIHIAFBl JCPUBATHU3AIUSHBIH
KYpZeni jKoHe Kol eHOEKTI KaXeT eTeTiH Ke3€HIH Tajam ereii, Oi3MiH o/iC OChbl Ke3eHHEH
KYTBUIyFa MYMKIHIIK Oepemi. JlepuBaTuzanusiiay Ke3eHIHIH OOJMaybl JKajdFaH HOTHDKEEp
TYIBIPYbl HEMEce XpOMaTorpadusuiblK OeNiHyHiH MIeMTyiH TOMEHAETYl MYMKIH apThIK
NepUBaTU3ALMANIAYIIBl  pEareHTTepAeH  bIKTUMajd  HUHTepdepeHuusra  OalIaHbBICTHI
npobieManap sl xosiasl [20].

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

KopsoiTeinabsl. XKyprizinren 3eprrey HoTmkeciHne KTCX-YK omiciMeH caHIBIK
aHBIKTay YOIIH KaH MeH 30p IIIa3MachlHaH MperadalvuHIl  CYHBIKThI—CYMBIKTHIK
OKCTPAKIMACHIHBIH ~ OHTAWIBl  OMicTeMeci o3ipieHi. bBHONOTHSUIBIK — MaTpuianapiaH
nperadaauHIl OKIIayjay VIIIH OpTaHbIH OHTaiabl MoHI pH = 5,5 Oonbin TaObUIATHIHBI
aHBIKTAJIAbl. By MoH/IE aHAIUT MOJEKyJachl LBUTTEP—HMOH (M303JIEKTPIIK OONbIC) KyHiHzae
Oomazel, Oy OHBIH Cyabl ¢azama epirimTiriH OapblHINA a3aiTagbl JKOHE OPTraHUKAJBIK
EpITKIIIKE Tapaybl YIIiH KOJIAMIbI XKaFaaiaap skacaiabl.

DKcTpareHT petiHnae 1:1 apa KaTbiHAChIHAA OyTaHOJI—ATUIAIETAT KOCIIACHIH Naianany
nperabanuHIl HEFYpiabIM THIMII ajdyIbl KaMTaMmachl3 €TETiHI SKCIEpUMEHTAJAbl TYpAE
nonenaeHal. byn epiTkimTep JKyieci alblHATBIH AHAJUTTIH YKOFapbl Ta3aJIbIFBIH CaKTal
oThIpbI, 53,40%—63,15% neHreitinae amy qopexecine KO )KeTKi3yre MyMKIHJIIK Oepe/ti.

@) | 39
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

KTCX-YK (198 um) a3ipneHreH oaictemMe sxorapbl gamaikneH (3% —nan kem RSD) sxone
1-100 MKr/mMi auana3oOHBIHAAFBI CBHI3BIKTHIKIICH cHunartanaabl. CaHIBIK aHBIKTAy IIETi
(1 MKT/MIT) KIiT1 yIaHyJaapabl JUarHOCTUKaIay MiHAETTEpiHE TONBIK COliKeC Keei.

YCBIHBUIFAH OAIC DKOHOMHUKAJBIK KOJDKETIMAI JKOHE KbhIMOAT TyYpaThlH Macc—
CHEKTPOMETPUSIIBIK 3epTTeyNepre MyFblT OanaMa OOJbIN TaObUIa bl OIICTEME XKITI ylaHyFa
KYIIKTI Ke3/e mperadaiMHAl KYHACTIKTI Tainjay YIIH XUMHUSIBIK—TOKCUKOIOTHSIIBIK
OemiMienep MEH COT-MEIMIMHANBIK capanTaMa 3epTXaHalapblH NpaKTHKara €Hri3y YIIiH

¥CbIHBLIIABbI.

Myaaenep KaKTBIFbIChI. ABTOPJIAp MYIeep KaKThIFBICBIHBIH KOKTBIFBIH MOTIMACH]II.

ABTopJaapasiH yaectepi. TyxbsipsiMaamanst azipaey, A.b, [1.H.; XKoba sxa3y, I1.H.; Xa3y xone pepakuusinay,
A.b., ILH., 3.V; Jlepekrepmi xunay xoHe tangay, [L.H., 3.Y. K.C., E.H.

Kapskpliaanabipy. byit >kyMBICTBI KapXKbUIAHJIBIPY KO37Epi KOK.

JepexTepain KoykeTiMaiTiri Typasansl masimaeme. Ochl 3epTTeYAiH HOTHIKEIEPIH KOJIAAUTHIH JIEpeKTep MaKaja
MOTIHIHIH 1IIIHAE KAMTHUIFaH.
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AHHOTaNUA

BBenenne. B ciydasx octporo orpaBieHusi 3QQEKTHBHOE OKa3aHHE 3KCTPEHHOM
MEIMIIMHCKOM MOMOUIN TpeOyeT TOYHOI0 YCTAaHOBJIECHUSI MPUYMHBI MHTOKCUKAlMU. B pamkax
XMMHUKO—TOKCHKOJIOTUYECKOTO  aHallM3a KJIIOUEBOE 3HAuUCHHE HWMEET HIACHTU(UKAIHS
TOKCHYECKOTO BEIIeCTBA B OMOJIOTHYECKUX 00BEKTaX, TAKMX KakK Mia3Ma KpoBu 1 Mova. OTHUM
U3 HanOoJiee BaXKHBIX 3TAIIOB aHAJIN3A SBJSIETCS €0 BBIJICIICHUE U3 UCCIIEAYEMbIX MaTPHIL.

Hean. PazpaboTka METOMUKHN SKCTPAKIMK MperadannHa u3 OMOIOTHYSCKUX JKUIKOCTEH
(T1a3mMbl KPOBU U MOUH).

MarepuaJibl 1 MeToAbI. J[J151 U3ydeHHsI SKCTPAKIMK TperadannHa U3 BOIHBIX paCTBOPOB
NPUMEHSITA METOJ] YKHJIKOCTh—KUIAKOCTHOW JKCTPAKIIMUA C WCIONB30BAHUEM CTaHIAPTHBIX
pactBopoB mperabanuua c¢ koHmeHtpamued 100 mxr/mi. [Ins pa3paOoTku onTHMaIbHOU
METOIUKU M30JIMPOBaHMS MperadajvHa u3 OHWOJOTHMYECKUX JKUIKOCTEH MPOBOAMIHN CEPUIO
SKCIEPUMEHTOB MO SKCTPAaKIMU U3 BOAHON CpeIbl MPH Pa3IUYHBIX YCIOBUIX. OneHuBaIn
BIIMSHUE CBOMCTB OpPraHMYECKUX pacTBOpuTeNneil Ha 3PQPEKTHUBHOCTh W3BICUEHUS C
HCIIOJIb30BAaHUEM PACTBOPUTENEH pa3IMYHOW MOJSPHOCTH, a Takxke BiusHUEe pH cpenbr Ha
u3BJeyeHue mperabanuHa. ODKCHOEPUMEHTHI TO pa3padOTKe METOJUKH H30JUPOBAHHUS
nperadbagvHa 13 MIa3Mbl KPOBH U MOYM MPOBOAMIIH C UCIOJIB30BAaHUEM MOJEIBHBIX CMECeil ¢
KoHIeHTparuei mperadamuua 1, 10 w 100 mxr/min. B kadecTBe sKkcTpareHTa ObLia
anmpoOupoBaHa CMeCh OyTaHOJI—3TUIAIETaT B COOTHOMIEeHUH 1:1.

Pesyabrarbl. Ilo pesynasraTaM TpOBEIEHHBIX 3KCIIEPUMEHTOB YCTAHOBJIEHO, YTO
HanOonbias 3(P(EeKTUBHOCTh H3BJICUEHUS IperabajinHa JOCTHraeTcs MpU TPEXKpaTHOU
SKCTPAKIIMHU U3 BOAHOW CPEIbI C UCIIOb30BaHNEM cMecu Oytanon—atuinarerar (1:1) mpu pH =
5,5. Yka3zaHHBIE yCIIOBHS MPU3HAHBI ONTUMAIbHBIMU M WCHOJIB30BAIKCH JJISI H30JUPOBAHUS
nperadaauHa U3 00pas3IoB TIa3Mbl KPOBH U MOYH.

3akmodyenue. B pesynprare wuccienoBaHUS pa3paboTaHa ONTHMANbHAS METOIHMKA
KUAKOCTh — JKUJKOCTHOM OKCTpaKIUHM MperadajvHa W3 IUJI1a3Mbl KPOBH W MOYH,
NpeAHa3HaYeHHast Uil KOJMYECTBEHHOTO OIpENeNICHUs] METOIOM BBICOKOI()(EKTUBHON
KUAKOCTHOM  Xpomarorpaduu ¢ ylIbTpaHUOIETOBBIM  J€TEKTUpOBaHHWEM. Meroauka
BaJIMMPOBAaHA M0 CIEAYIOIIMM IIOKa3aTeNIsAM: CTENeHb u3BiIedueHus u3 moun 63,15%, us
mwiasmbel KpoBu — 53,40%, nuneliHocTh (1-100 MKI/mi), OTHOCUTENBHOE CTAaHJAPTHOE
otkyoneHue (2,98% st mnasmel kposu U 2,06% 11 Mmoun), npezaen oonapyxenus (LOD: mis
ma3Mbl KpoBu — 0,3 mMkr/mi, aisg moun — 0,3 MKI/MJI) U HIDKHHA TPEen KOJTMYeCTBEHHOTO
onpeaenenuss (LLOQ: 1 Mkr/mn s mia3Mbl KPOBH M MOYH). YCTaHOBIEHO, YTO
ONTUMAJIBHBIMU YCIIOBUSIMU HU30JIMPOBAaHUA IMperadainHa U3 OHOJOTHYECKUX KUAKOCTEH
SBIISIIOTCS TPEXKpaTHasi SKCTPaKLUs cMechio OyTaHon—stuwinanerar (1:1) npu pH =5,5.
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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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AHHOTANUA

BBenenue. CoriacHo knaccudukanuun BcecemupHoit Opranuzanuu 31paBOOXpaHEHUS,
Bupyc Kpsim—Konro remopparnueckoit muxopaaxu (KKI'JI) oTHocuTest K naToreHam BBICOKOTO
IIPUOPUTETAa U3—3a BBICOKOW CMEPTHOCTH, OTCYTCTBHUS JIMIIEH3UPOBAaHHBIX BaKUUH U
cneunuyeckoil MpoTuBOBUpYCHOM Tepanuu. B PecryOnuke Kasaxcran mpuposHble ouaru
KKI'JI pacnonoxensr B Kebpuopaunckoit, KamObuickoit u TypkecTaHCKOW 00J1acTsX, TIe
€XKEroIHO PErUCTPUPYIOTCS CIyyal JaHHOTO 3a00JIeBaHMS.

Heasn. [IpoBenenne renerndeckor xapakrtepuctuku u3onsatoB PHK Bupyca KKIJI,
BBISIBJICHHBIX B Kitemax Hyalomma asiaticum Ha Teppuropun TypkectaHcKoit oomactu B 2025
roJy U onpezesieHne uxX GUIoreHeTHIeCKOro MOJ0KEHUS.

Martepuasabl 1 MeToAbI. BrinonHeHo cekBeHnpoBanue yeTbipex oopasnos PHK Bupyca
KKT'JI ¢ nocienyroomum aHaIM30M HYKJICOTHAHBIX MMOCIEI0BATENLHOCTEN C UCIIOJIb30BAHUEM
6a3b1 manabIXx GenBank (NCBI) u MeTo10B (hHmoreHeTHUECKOTO aHaIn3a.

Pe3yabTaThl. M3 yeThlpex MccaeI0BaHHBIX 00pa3lioB, aMIUIM(pUKAIM 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 romoinioruu (10 97,9%) co mrammamu,
mupkyupytoummu B Kazaxcrane u Tapxukucrane. dunorenernueckoe nepeBo L-pparmenrta
IIPOJIEMOHCTPUPOBAIIO KJIACTEPU3ALMUIO OJHOIO M3 M30JATOB ¢ KazaxcTaHCKMMM mITaMMamy,
Opyd S3TOM MaKCUMalbHasi MAEHTHYHOCTh (10 98,2%) oTmedyeHa €O TaMMOM U3
Tamxukucrana. [lomapHelii cpaBHUTENBHBIN aHanu3 noka3an 100% WMIAEHTHYHOCTh MEXIY
u3onsatamu Ne20 u Ne21, Torna kak muzonar Ne22 xapakTepu3oBajicsi OONbIICH AUBEpPreHIen
(o 2,6%) U OTHOCUTEIBHBIM I'€HETHYECKHM yJlaJ€HHEeM OT OCTaJIbHBIX oOpasioB. Kiactep
MCCJIEOBAHHBIX M30JIATOB MMEJ] BBICOKYIO CTAaTUCTUYECKYIO HOJJEPKKY 3HAaUYUMOCTh (95—

98%).
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3akarouyenue.  IlodyuyeHHble  pe3ynbTaThl  HOATBEPXKIAIOT  NPUHAAJIEKHOCTh
MCCJICIOBAHHBIX M30JIATOB K cpenHeasnaTckor nuHun Asia 2 Bupyca KKI'JI u yka3biBaroT Ha
UPKYJSLMIO0 JaHHOTO TeHOTHIa B MPUPOAHOM ouare Typkectanckoi obOmactu. Cpenn
HCCJIETIOBAaHHBIX 00PA3I0B HE BBISABIECHO MPU3HAKOB MPUCYTCTBUS JIPYTUX F€HOTUIIOB BUpYCa.
[lomyuyeHHble [aHHBIE COTJIACYIOTCS C paHee OMyOJIMKOBAaHHBIMH  pe3yJlbTaTaMUd O
JTOMUHUpOBaHWUU TreHoTHMNAa Asia 2 B peruone IlenTpanpHoit Asum. IIpoBenennoe
HUCCIICO0BAaHUC MOAYCPKUBACT 3HAYUMOCTD MOJICKYJIIPHO—TCHCTUYCCKUX  MCTOJIOB n
CEKBEHHUPOBAHMS JJIi yTOYHEHHS (DUIOTEHETUYECKON NPHUHAUIEKHOCTH BHpyca U
MOHUTOPHHTA €T0 TeHETHYECKOT0 Pa3HOOOpa3Hs B MPUPOHBIX Ovarax.

KiaroueBbie ciaoBa: Kpeim—KoHro remopparmdeckas smxopanka, Orthonairovirus,
Hyalomma, ¢unorenus, HyKI€oTHIHAsI TOCIEI0BATEILHOCTh, TeHOTHIT, Ka3zaxcTaH.

Beenenne. Kpoiv—Konro remopparuueckas nuxopaaka (KKI'JI) — onna u3 Hanbonee
TSOKENBIX (POPM BUPYCHBIX T€MOpPpAruyecKux JMXOpaaoK, SHAEMUYHBIX A cTpaH Adpuku,
Azun, Bocrounoit EBponel u brmknero Bocroka. Bo3oyautens KKI'JI oTtHOCHTCS K ponmy
Orthonairovirus cemeiictBa Nairoviridae [1, 2]. Bnepseie HayuHoe o6ocHoBanne KKI'JI kak
CaMOCTOSITENIbHOW MPUPOTHO—OYAroBOI BUPYCHOM MH(EKIMN OBUIO JaHO BO BpeMs BCIIBIIIKU
3aboneBaHus cpeau BoeHHocTykamux B Kpeimy B 1944 rony M. I1. Uymakosem [3]. B 1956
rogy B beneruiickom KoHro OblT H30JMpOBaH BUPYC W3 KpPOBH OOJBHOTO peOeHKa, MpH
U3YYEHUH KOTOpPOro OBLIM TMOJYy4YeHbl JIOKa3aTeIbCTBA AHTUICHHOW WACHTUYHOCTH
Bo30yautens KKIJI u Bupyca mmxopanku Konro [4]. B wnawame 1970—x romoB B
MEXIyHapOJAHON HOMEHKJIAType ObLJIO MPUHATO OO0bEIUHEHHOE HazBaHHWe — BUpyC KpbiMv—
Konro remopparuueckoii nuxopaaku (Crimean—Congo hemorrhagic fever virus, CCHFYV) 5,
6].

B nacrosmee Bpemst KKI'JI mpencraBnsieT cepbe3Hyto npodiieMy JUIst 3paBOOXpaHEHUS
Pecniyonmmkn Kazaxcran. Ilpupomnple odarm WHGEKIIMU pACMONIOKEHBI HA TEPPUTOPHUIX
Ke3pmopaunckoii, 2Kamosuickoit n Typkecranckoit obnacteit. B mocnennue roasl otMmedaeTcs
pacimupenure rpanul; odaroBbix Tepputopuii KKIJI, o yem cBUAETENBCTBYET perucTparus
ciydaeB 3a0oyieBaHUS B pailOHax, TAe NaHHAsd HWHQEKIHs HE BBIBIAJIACH B TEUCHHE
HECKOJIBKUX JecATUNeThid. MOoOHUTOpUHT »snuaeMuoiorndeckor cutyanuu no KKIJI B
Pecny6nuke Kazaxcran B 2023-2025 rr. mokasai, yTo HauOOJIbIIEe YHCIO CIydaeB OBLIO
3apeructpupoBano B Keisimopaunckoi (34 ciyyas) u Typkecranckoit (31 cimydaif) 06yacTsx,
r7ie ToKas3aTelau 3a00JIeBaeMOCTH 3HAYUTEIBHO MPEBBILANIN CPEIHEPECITyOIMKAHCKHUIMA
ypoBeHb. B 3THX pernoHax TakKe OTMEUYCHBI BBICOKME MOKa3aTeau HH(PUIHMPOBAHHOCTH
xiremet Bupycom KKI'JI - 3,9% u 5,5% cooTBercTBeHHO [7].

BaxxHpIM HHCTpYMEHTOM Ja0OpaTOPHOM JHWAarHOCTUKA U SIUAESMHUOJIOTHYECKOTO
MoHutopura KKI'JI sBIAOTCS MOJIEKYJISIPHO-TEHETHYECKUE U CEPOJOTHYECKUE METOJIbI
uccnenoBanus. JlnarHoctuka 3a0oJeBaHUs, a TAK)Ke MOHUTOPHHI 3apa)XKEHHOCTH KIelen
Bupycom KKI'JI, B ocHoBHOM BKIItOUaroT nmpoBeaeHue [P u ummyHohepMeHTHOTO aHATH30B.
B rmocnenHue rTomBI BHEAPEHHE METOJOB MOJICKYJISAPHOH OWOJIOTUM B TPaIUIIUOHHYIO
SMUJIEMUOJIOTUIO 3HAYUTENBHO PACIIMPUIO BO3MOXXHOCTH MOHHUTOPHHIA BCHBIINIEK U
npopWIAKTUKA BHUPYCHBIX 3a00JieBaHMI. DTH MOAXOJbl BKJIIOYAIOT T€HOTUIHYECKUE U
(dbeHoTUNIMYEeCKUE METO/bl, IO3BOJISIONIME ONPENeNsITh KOHKPETHbIE INTaMMbl BHUpYCa,
MUPKYJIUPYIOLIHE B TMOMYJSAIMHU, YTO CIHOCOOCTBYET COBEPLICHCTBOBAHHMIO JMArHOCTHUKH,
pa3paboTke TepameBTHUYECKMX W BAaKIMHHBIX CTpaTervii, a TakXe OTCIeKUBAHUIO
pacnpocTpaHeHus IaTOreHoB [8].

Hapsny ¢ TpanMuuoHHBIMEA MeTOAaMH MOHMTOpUHIa B Kazaxcrane B mocieaHue roasl
AKTUBHO NIPUMEHSIETCS T€HOMHBIN aHaJIu3 C MCIOIb30BAaHUEM TEXHOJIOTUN CEKBEHUPOBAHUS U
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OMoMH(OPMATHKH, UTO SIBJISIETCS. MOLITHBIM HHCTPYMEHTOM JIJISl H3y4EHUsI BCIBIIIEK BUPYCHBIX
uH(}EKIU 1 yriyOJIeHHOTO MTOHUMAaHKS UX MOJIEKYIIsIpHOU srtraemuoiiorun [9—11]. HecmoTpst
Ha TO, YTO reHernyeckoe paznoobOpasue Bupyca KKIJI na tepputopun Kazaxcrana panee
CTaHOBMJIOCH OOBEKTOM HCCIIEIOBaHU, JaHHbBIE 110 MPUPOAHBIM O4araM MH(QEKIUU TpeOyIoT
PEryIsipHOTO OOHOBJICHHUS B CBSI3U C BHICOKOM T'€HETHMYECKOW M3MEHUYMBOCTBIO BUpYyca. Llenbio
Hamieil paboThl OBLIO OMPENETUTh TeHETHYECKYIO0 XapakTepucTuky Bupyca Kpwsiv—KoHro
reMopparu4eckoil JInxopaaku, oOOHapy>KEeHHYIO B Kiemmax Hyalomma asiaticum Ha TEppUTOPUH
Typkectanckoit obmactu B 2025 r.

Marepuanbl U Meroabl. VaeHTudukamus kiemeil npoBoauiach Ha OCHOBE HX
MOpP(}OJIOrMYECKUX  MPU3HAKOB  TOJ  CTEPEOMUKPOCKOIIOM  C  HCHOJIb30BAaHUEM
MHOT'OKaHAJIBHOI'O 3JIEKTPOHHOT O onpenenuTtens [12] u onncanus BU10B Kiemmeld @uinnmnoBoi
u Xopakom [13]. Unentudukanus knemen mpoBOAUIACH O BUJIOBOTO YPOBHS.

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

['oMoreHm3anuio Kiemiei mpoBoIuiIn B nmpodbupkax oobemom 2,0 M, HE COJEPIKAIINUX
JAHKa3y/PHKa3y, B cpene DMEM c noGaBrneHueM IUPKOHHEBO—KPEMHHEBBIX IIAPUKOB
IUaMEeTpOM 5 MM. MexaHW4YecKoe pa3pylleHue TKaHEH OCYIIECTBISJIM Ha FOMOT€HU3aTOpe
TissueLyser II (QIAGEN) ¢ yacrotoii 30 nMKIJIOB B CEKYHIY B T€4€HUE 3 MUH. B COOTBETCTBUU
C PEKOMEHAAIUSMHU TPOU3BOUTENS I 00paOOTKH WiIeHHCTOHOTHX [15].

Herexunto PHK Bupyca KKI'JI mpoBogunu meronoM 0OpaTHOM TPaHCKPHUIILUU C
nocinenytomei I[P B pexume peansHoro Bpemenu (OT-IILIP-PB) c wucnons3oBanuem
KoMMepueckoro Habopa peareHToB «AMmmCeHc® CCHFV-FLy, BanuaupoBaHHOTO st
nuarHoctuku KKI'JI. Ammmdukanuro BeimonHsid Ha npubope Rotor—Gene 3000 (QIAGEN)
B COOTBETCTBUU C MHCTPYKILMEH pousBoautens [16].

OO6parHas TpaHckpunius u cekBeHupoBanue. Cunre3 k—JIHK mpoBomunu metomom
o0paTHON TPaHCKPHIIIMKA C HUCIOJIb30BaHUEM Habopa peareHToB «Peepra L» (Poccus).
Amvmmdukanuro pparmeHToB S—, L— 1 M—cermenToB npoBomin MetoaoMm «nested—IILP» c
ucnonb3oBanueM cnenuduueckux k Bupycy KKI'JI mpaiimepos [17, 18].

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

Awmmunukanuio BeimonHsun B Tepmoriukiepe T100 (Bio—Rad, CHIA) npu cnenyromux
YCIOBHSX: HaYalIbHAs AeHaTypanus — 5 muH nipu 95 °C; 35 nuknoB (aenarypamus npu 95 °C
— 1 muH, oxur npaiimepos nipu 58 °C (49 °C npu BropoM paynzae II1IP) — 1 muH, anoHranus
npu 72 °C —1 mun); 3akmrounTenbHas dmoHranus — 10 mun npu 72 °C.

B IIP-ammmudukanmyu npoayKThl oyuinany sk3oHykiea3oi 1 (Exol) u menouynoit
docdarazoii (SAP) kak omucano panee [19]. Ounmennsie npoaykTsl [P Obutn momMedeHsI
¢iryopeceHTHBIMH  KpacuTenssMu ¢ ucnonb3oBanueM BigDye Terminator v3.1 Cycle
Sequencing Kit Applied Owunocucrempl. OOpa3ibl CEKBEHHPOBAIU C  TOMOIIBIO
aBromartuuyeckoro ananuzaropa ABI 3730 XL JIHK (Applied Biosystems, CIIIA).

AHanu3 nocnieaoBaTeIbHOCTEH TEeHOMOB BUPYCOB MTPOBOIMIICS C UCIIOJIB30BAHUEM 0a3bl
nanabix GenBank (NCBI). ns Bupyca Konro—KpsiMckoil reMopparnueckoi JTUXOpaaKd —
ygactok N-reHa S—, L—cermentoB. Ha ocHOBe BBIOpaHHBIX IOCJIEIOBATEIBLHOCTEH OBLIN
CHPOEKTUPOBAHBI ITpaiiMepsl U PIIyOPECHIEHTHO MEUEHBIE 30H/1bI C CTI0IB30BAHUEM IIPOTPAMM
Primer—BLAST wu OligoAnalyzer. IIpoBepka «in silico» (B KOMIBIOTEPHOW MOJEIIHN)
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NOATBEpAMNIA OTCYTCTBUE HECTIEUM(UYHBIX COBHAIEHHUH C APYrUMH OpTOHAHpPOBUpYCaMHU U
dbnaBuBupycamu (Tabmuma 1).

Ta6auna 1. HaGopsl BHEMIHUX M BHYTPEHHUX MpaiMEpoOB, HCIOJIb30BAaHHBIX IS

MMOCTAHOBKH JIBYX payHaoBoil [TI[P

HanmenoBanmne | IlociaenoBareabHocTh (5°— | Pazmep MuieHsb CcbLIKa
3%) MPOAYKT
a b.p.
[TpaiimMeps! 1151 IEPBOTO payHIa aMIUTH(GUKAITIH

S—rna— CCHF-F1 | acgcccacagtgttctcttgagtg 738 S segment | DOI:
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 PayHIa aMITH(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—
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2018-195-9-
54-60
L-CCHF-NCB- | tggagayggtgatgtgtttacagc 608 L segment | DOI:

F2 10.31082/172
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 OBIT MPOBEAEH MOHHUTOPUHI 3apaKCHHOCTU HKCOJOBBIX
kienieit Bupycom KKIJI B Typkecranckoil 00jacTH, pe3yiabTaThl KOTOPOTO TOATBEPINIH
Hanmnune PHK Bupyca B momymsauumsx xnemieii Hyalomma asiaticum, CHATBIX C OBEIl B
Co3akckoM paiione, u H. scupense ¢ xopoB B MakTtaapanbckoM paitone [22]. OgHako s
NOHUMAaHHUS  MOJICKYJISIPHOM  SBOJNIIOLUMHM M (DUIOTCHETHYECKOTO0  MPOUCXOXKICHUS
HUPKYJIUPYIOLIUX IITaMMOB TpeOOBaIOCh MPOBEICHNE CEKBEeHUpOBaHus. B HacToseit padote
NPECTaBICHbl PE3yJbTaThl T€HETHUECKOro aHajlu3a TpeX BBHIOPAHHBIX MOJOKHTEIHHBIX
U30JTOB. V3 TMyJnOB TMOJOXKUTENBHBIX TP00, BBISIBICHHBIX B XOJA€ MPEIbIIYIIEro
UCCIICIOBaHMS, U CEKBEHUPOBaHMs OBUTM OTOOpaHBl 4YeThlpe oOpasla IOKa3aBIIne
noytoxuTeNbHBIN pe3ynbrat B [TL[P o6pazern 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 nokasai, 4yTo crnerupuyeckre mojochl, COOTBETCTBYIOUIME 1I€IeBOMY (pparMeHty S—
CerMEHTa, YeTKO BH3YaJH3UPOBAIUCH B Tpex oOpaszmax (Ne20, Ne21 u Ne22). B To xe Bpems,
amrmudukaius ¢pparMmerHTa L—-cerMeHTa okasanach YCIEIIHONW TOJBKO JJIsi OJJHOTO oOpasiia
(Ne21), rme Oblia BBIBICHA IOJIOCA OXKUAAEMOM MOJIEKYJIsipHOM Maccel. Ilpu anamuze
¢bparmeHTOB M—CErMEeHTa MOJIOKUTEIbHBIX PE3YJIbTaTOB BO BCEX YETHIPEX HCCIIETOBAHHBIX
npobax nomyueHo He 6pu10 (Pucynok 1).

20 S 00 ot ke 20 P R AL | 20 L B e R ko M
._.--i-—ln—h-.._'pﬁ—hq-,_rl. : _.w_'” ﬂ—rmﬂ—- o
o . - 1 * i - il |
| J I |
| i i
5 CermeHT M cermedT L cermexT

Pucynok 1. Pe3ynbTars! anekrpodopernueckoe pasaeneHue NpoayKTOB aMIUTH(PUKAITUN
yeTheipex oopasos Bupyca KKI'JI ot knemeit Hyalomma asiaticum
u3 TypkecTaHckoi o0mactu

Heo06xonuMo OTMETHTH, YTO W3 4YETHIpeX 00pas3IoB, OTOOpPAHHBIX IO pe3yJbTaTaM
ckpunnHroBoit [11P B peanbHOM BpeMenu, oquH U30JaT (Ne91) He mokazan crienupuaeckoi
ammuukanuu gparmenToB S, M u L—cermMeHTOB mpu moctaHoBke kiaccuueckoit TTLIP.
OTcyTcTBHE BHIMMBIX HPOAYKTOB aMIUIM(PUKALMKM Ha D3JIEKTpopoperpaMme CHAenaio

@) 49
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

HEBO3MOXXHBIM JajibHelIlee CeKBEHHpPOBAaHME NaHHOTO oOpasma Mmertogom Cenrepa. s
CHCTEeMaTH3allii JaHHBIX O MPOHMCXOXKICHUM W XapaKTePHCTHUKaX MCCIEAYyEMBIX Moo,
OCHOBHBIC CBEACHHUA OO0 H30JATaX, BKIIOYasg Teorpauyeckyro JOKaIM3aluio, BUJ
HePeHOCYNKA M PEe3yJbTaThl MOJEKYIIPHOTO CKPUHHMHTA, OBUIN CBEIEHBI B OOIIYyIO MaHEINb.
[Monmpobnas xapakrepuctuka oOpaszuoB Bupyca KKIJI, oroOpaHHBIX Ui T€HETHYECKOTO
aHaJM3a, peJICTaBjIeHa B TabnuIe 2.

Tabmunma 2. Xapakrepuctuka uzosssToB Bupyca KKIJI, BbigeNeHHBIX U3  Kieliei
Hyalomma asiaticum (Typkectanckas o6macts 2025 r.)

Ha3sBanue usonsra Mecto cOopa | Buosiornueckui 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 pesynbraraMm (HUIOTEHETHUECKOIO aHalu3a, TPU MCCIEAOBAHHBIX H30JSATa U3
Typxecranckoit obmactu Ne 20, 21, 22 Bouum B COCTaB OJHOTO KJacTepa U OTHECEHBI K
reHotuny Asia 2. IlocTpoeHHble (MIOTEHETHYECKHE NEPEBbsl JIEMOHCTPHPYET UYETKOE
paznenenue Bupyca KKI'JI Ha ocHOBHBIE MUPOBBIE T€HOTHIIBL. Bee Tpu n30:1sTa, BEIACIEHHBIE
u3 knemen H. asiaticum B TypKkecTaHCKON 00J1acTH, KJIIACTEPU3YIOTCS B IIpeeax JUHUMA Asia
2 (Pucysnku 2, 3).
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MHO37281 Oman 20148285 Oman 2014
D01 00D KAZ/Z0/Z01D Karakhstan: Turkestsn 2040

AFB27810 Matin Pakistan
D@61 iran

@ =xo9c70s pocl 141 Kazakhaton: Soirem 2016
KOBBTETA Zabmdan lonn 20T

Iran 2006

HMASZI0% ATGORZHE0 Afghanistan 2009
| MMO37ZTS Oman 2012405 Oman 2012
o

@ <XDDETO2 Hok pool 130 Kazakhatan: Salram 2018
[ e

45 Crman Omean 1907

MR 35042 61T Pakktan 2017 2019
PP —
HOOBES0 BT Alahanistan 2012
MGOSSTRA WG 16206 Chine 7017
P <%129738 5K 201 Shuman Kazakhstan: South Kazekhstan 2015
@ REUrIE SK 201 SMuman Kasakhstan 2015
@ ORE3IITE atrain 74 Karskhatan 2022
INOBEBRE TAILIK <7 Tapktan F016
AYOABOBI. 2 TAIHUBOE Tajikisian 1900

KX01 3440 Galh Tajlkistan 1909

@ coHF 20 sam

Asia 10z

24100027 Dutal 610 Loted
- @ ©o190064 KAZ/102018 Kazakhetan: Turkestan 2018

| - = w2018 2018

= AJCIOGAB BEO1E China 1965
oL@ w0x006705 tok st 134 Kazabirstan: Saicam 2015
AF481799 UzbekT10145 Uszbekician 1985
- @ <XODETOO tiok poot BO Kazaknatan: Maktaaral

Nl @ onreseos cazamnatan: znatwgas zoz1
@ ©0100988 KAZ/IMZ01E Kasakhstan: Turkestan 2018
HXOBETOS Nok poc! 107 Kazaknetan: Makiaaral 2015
DO100VED KAZE/I0TE Kasakhetan: Turkestan 2078

KXOAI450 IKAGE 40 Turkmenistan 1973

AYZITORZ.Z TAIHUSUTS Talkistan 1990
MIMBGE102 MCLIBT1812 India 2018
. MNOS0427 1OHIOTS Indie 2010
= || mras067s NIV ITII66G Ingis za1T
o | MNS30aZE 10HICES Ml 2010

UBRA16 UGANDA 3010 Ugadan 1997

DaoTe113 Somunya Uganas oo

DO211650 UG3010 Canga 1956
Africa 2

DG21 1848 EPUDTES Eouth Afnea

{.‘.mw. U 44108 Bouh
Kanazaz1 BPU 13088 Soutn Atice
[ ————

5[l DEoTEa 16 BPULET Boum s

Africa 3
DGZ11638 APOZ Grooce 1975 ] Europe =
KRB14840 44ST2010 Ruasia 2010 g

201a

KRA14A36 IOSTZ014 Rus:

KIRB14B54 5170R2Z011 Russia 2011
AYZTTETE.Z BUVHUST Bulgarie 1078
p s ngiien
EuRT 17662 seOBRoIOp! Greece 2008
GOIITOED TurkoyoliOn Turkey 2006
AFA2B144 DE5IE001 Kenove 2001
MH133209 2013 16 44 Kosove 2013
DG133507 Hotl Kosovo 2001 EE
MHIS3307 2014CKI410 Konove 2014
DG211643 Drosdoy Russia 1967

PucyHok 2. JlepeBo MaKCUMaJILHOTO MPaBa0mo00us mTaMMoB Bupyca Kpsim — Konro

reMopparuueckoi JIMXopaJKu Ha OCHOBE MOJIHBIX MTOCIEA0BATEIbHOCTENH S CETMEHTOB.

UepHble Kpy:KKU MpeACTaBISIIOT mTammbl u3 Kazaxcrana. CekBeHUPOBAaHbIE B JAHHOM
HCCJIEIOBAaHUH IITaMMbl 0003HAaYEHBI YEPHBIMU POMOaMHU
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4|| KY354082 YL16070 China 2016
o | MHBBB489 YL16204 China 2016

KRB14800 4601ST Russia 2009
KRB14879 46ST Russia 2012
KRB14876 36ST Russia 2014

KRB14878 44ST Russia 2010

- KY902864 Katmykia Sheh 1 Russia

KR814887 3820ST Russia 2007

KX013462 K229 194 Russia 1909
DO211618 Kashmanov Russia 1967
AY995166 VLV100 Russia 2003
KX013477 Mamon Russia 1968
KRB14877 37R Russia 2013
KX013486 Saf Russia 1968

L DQ211617 Drosdov Russia 2005
KU161562 1CR/HU Russia 2015

{ KU161583 1231CRITI2015 Russia 2015
MH133288 2013 14 79 Kosovo 2013

|- MF511192 Tur 2004 813137 Turkey 2004
MH133312 AK151A Kosove 2015
EU044832 Kosova Hotl Yugoslavia 2007
MH133306 AK141A Kosovo 2014
MH133207 2013 19 289 Kasova 2013

MH133278 2013 6 180 Kosovo 2013
KX013465 K220 243 Russia 1084

DQ211623 10849 Turkey 2003

GQ3BT055 Kelkitds Turkey 2006

KY484043 UCCR4417 Uganda 1965
DQ211621 SPU103/87 Souith Africa 1985

HQ378180 AlFulah 3 Sudan 2008
HQ378181 AIFulah 4 Sudan 2008
KJ6B2797 SPU4B/S0 South Africa 1990
DQ211615 ArDII554 Mauritania 1984
HQ378183 AB1 Sudan 2009
DQ211613 ADE194 Senegal 1968
DQZ11614 AD15786 Senegal 1972
AY947891 IbAr10200 Nigeria 2005
KJG602801 SPU38Y/B7 South Africa 1987
KJ6B2803 SPU18/88 South Africa 1988
KJ602804 SPU4S7/88 Namibia 1988
DQ211620 South Afiica 1987
DQ211622 SPU415/85
& | KJGB2799 SPU431/B5 South Africa 1985

GU477492 79121M18 China 2004

@ KX129730 Kazakhstan Maktaaral 2015
@ 013453 Kazaknstan 1971
KC344855 SCT ex Afghanistan Afghanistan 2012
KY213712 NIVI61064 India 2016
KX013456 K168 40 Turkmenistan 1973
@ «x129734 Kazaknstan Sawam 2015
AY720893 TADIHUBIGE Tajikistan 2006
KX013447 Hodzha Uzbekistan
@ <x120737 Kazakhstan Makiaaral 2015
@ <x129731 Kazakhstan Maktaaral 2015
@ o 2isam
KX013444 Gaib Tajkistan 1969
MING30410 10T 1989 India 2019
MK330136 MCL1BTB0S India 2018
MN930405 19H2B56 India 2019
MN930408 19H3092 India 2019
MH396673 NIVA733666 India 2017
MN930403 19H3068 India 2019

AY422208 Matin Pakistan 2003
. ORG33378 Kazakhstan 2022
@ Kx129739 Kazakhstan: Soulh Kazakhstan 2015
HM452307 Afg082090 Afghanistan 2000
JN572091 NIV112143 India 2011
KC867272 Zahedan Iran 2007
. KX129736 Kazakhstan Sairam 2015
DG211616 68031 China 1968

TE @ <x129733 Kazaknstan: Sairam 2015

DQ211619 Oman 2005

DQO98335 3010 Congo 2006

DQO76412 Semunya Uganda 2005

— L

2 | DQ211624 UG3010 Congo 1956

Atrica 2

DQ211612 AP92 Greec 1975

00s0

Europe 1

MF511206 SPU41 84 813060 South Africa 1984

J -

Asla 172

Asia 12

7] Europe2

Africa 3

Pucynok 3. JlepeBo MakCHMaIbLHOTO TIpaBaomno00us mraMMoB Bupyca Kpeim — Konro

reMopparuvecKkoi JIMXopaJKku Ha OCHOBE MOJIHBIX MOceAoBaTelbHOCTENH L cermMeHToB.

UYepHble KpYKKH MpeACTaBIsAioT mTaMMbl 13 Kazaxcrana. CekBeHUPOBaHbIM B TaHHOM
MCCJICIOBAaHHUH IITAaMM Ha (DUIIOTEHETUYECKOM JepeBe 0003HAUYECH YEPHBIM POMOOM.

AHanu3 oKa3aj BEICOKOE TeHETHUECKOE CXOJICTBO CCIIEIOBAHHBIX U30JATOB (97,9% 10
S—cermenty u 98,2% no L—cermenTy) co mraMMmaMmu, paHee BbISIBICHHBIMU B LleHTpanbHO—

As3uarckom

pEruoHe.

IlomyuyenHsle

JaHHBIC

YKa3bIBArOT

Ha MNPpUHAJICIKHOCTD
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AHATM3UPOBAHHBIX M30JITOB K TEHOTHIy Asia 2 W MOTYT CBUJETEILCTBOBATH O €ro
MIPOJIOJDKAIOIICHCS ITUPKYJIAIMK B IPUPOAHBIX oyarax TypKecTaHCKON 00J1acTH.

B TO e Bpems, ¢ y4yeToM OrpaHHYEHHOTO YHCIIAa CEKBEHHPOBAHHBIX OOpPAa3IIOB,
MOJIy4YEeHHBbIE pe3yJibTaThl CIEAYeT paccMaTpuBaTh Kak IpeaBapuTelbHble. BriroueHue
JAHHBIX TIOCJIEIOBATEILHOCTEH B aHATN3 pacIIupsIeT MpeacTaBIeHus o punoreorpaduaeckom
pacupenenennn Bupyca KKIJI nHa rore Kazaxcrana u J€MOHCTpUpPYET 3HAYUMOCTH
CEKBEHUPOBAHMUSI [IJISI MOJICKYJIIPHOTO MOHUTOPHHTA BO30YTUTEIIS.

Dunocenemuueckuti anaius S—gpaemenma

B cootBercTBUM ¢ 0OmIEIpHHATON Kinaccudukanuen, S—cermeHT Bupyca Crimean—
Congo hemorrhagic fever virus moapa3zaensieTcsi Ha BoceMb reHOTHIoB: Asia 1-2, Africa 1-3
u FEurope 1-3. Bce wH3014TBl, CEKBEHMpPOBAHHBIE B HACTOSALIEM MCCIEAOBAHUH,
KJIaCTepU30BaJINCh B Mpefenax reHotuna Asia 2, GopMmupys €IWHYIO TpYMIy C paHee
onucaHHbIMH ImTamMmmamu u3 Kazaxcrana u TamkukucraHa (pucyHok 2). AHanu3
HYKJIEOTHAHON TOMOJIOTUY MOKAa3aJl, YTO UCCIEA0BAHHbIE 30Tl JEMOHCTPUPYIOT BBICOKYIO
crenedb cxoactBa (97,1-97,9%) ¢ ka3aXCTaHCKMMHM INTaMMaMH. MakcuMallbHas
UACHTUYHOCTh (10 97,9%) Obula BBISIBIEHa CO IITaMMaMH, LUPKYJIUPYIOIIMMU B
Tamkukucrane. BHyTpurpynmoBass AWBEpreHIMs OblIa HU3KOH, YTO CBUICTEIBLCTBYET O
TeHETUYECKOI OHOPOTHOCTH LUPKYJIUPYIOIIUX BAPHAHTOB S—CErMEHTa B PETHOHE.

Qunozenemuyeckuil anaiuz L—gpaemenma.

®dunorenernuecknii ananu3 L—cermenTta (Pucynok 3) mokaszan, 4TO HCClI€TOBaHHBIN
M30JIT KJIAcTepU3yeTcs ¢ paHee omnucaHHbIMM mTammamu u3 Kasaxcrana (KX129730,
KX013453), uro yka3pIBaeT Ha €ro MPUHAICKHOCTh K TeHoturmy Asia 2. HaumbGombrmas
HYKJICOTUAHAS HIEHTUYHOCTH (10 98,2%) oTmeueHa co mramMmmMoM wu3 TaIKUKHCTaHA
(KX013447). Ilomy4yeHHBIN pe3yibTaT MOATBEPKAAET OJIM3KOe (UIOTEHETHYECKOE POACTBO
MCCJICIOBAHHOT'O U30JISITa CO IMITaMMaMHy, IUPKYJIUPYIOIUMHU B cTpaHax LleHTpanbHoit A3un.

Hamu Obln mpoBelieH CpaBHUTENBHBIN aHAIM3 HYKJICOTHUIAHBIX MOCIEA0BATEIbHOCTEH
u3onsatoB Bupyca KKI'JI ¢ momomipio mporpammuoro obecnieueHusi DNASTAR MegAlign.
[TocTpoena maTpulia, OTpa)karouias CTENeHb TeHETUYECKOT0 pOACTBA MexK Ty n3ossaTamu Ne 20,
21, 22 u pedepeHTHIMH, B3ATHIX U3 MexayHapoaHoii 6a3sl fanHbIXx GenBank (Pucynok 4).
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S segment
Percent Identity
[1 [ 2 3|45 6 7 8 s [10]11]12]13]a
1[I 98.1 |97.5 | 97.5 |94.9 | 99.4 |99.4 |98.1 |93.6 |99.4 | 99.4 |99.4 | 97.5 | 98.7 | 1 HUB966_Tajikistan_1990
2 | 1o [l o658 |96.8 94.3 [07.5 [07.5 96.2 |94.3 |97.5 | 97.5 |97.5 |96.8 |99.4 | 2 AY223475_Hodzha_Uzbekistan_1967
3 |26 |33 1000 975 96.8 96.8 955 |94.9 968 96.8 96.8 |97.5 [975 | 3 CCHF_20_sam
4 |26 |33 0o [HlMlo75 968|968 955 949 968 968 96.8 975|975 4 CCHF_21_sam
5 |53 |60 |26 |26 o3 [043 930|924 943 043 943|049 [0a0] 5 CCHF_22_sam
2 | 6 |06 |26 333360 [HMi1000 975 93.0 100.0/100.0(100.0 96.8 [98.1 | & JF922679_NIV_1040532_India_2011
§ | 7 |06 |26 33|33 |60 oo Mlors 9.0 10001000/100.0(9658 [08.1 | 7 JF922681_NIV_10405051_India_2011
g | 8 [ 19|40 |46 |46 |74 26|26 [lo1.7|97.5 975 975|955 968 | 8 JN086996_TAJUK_*7_Tajikistan_2010
S| 9 |68 |61 |54 5482|7575 | 8o Mlos0 930 930 049 036 9 JN108025_Dubai_616_United_Arab_Emirates
10 |06 |26 |33 |33 |60 |00 |00 |26 75 [ll1000/1000 968 981 10 JN572087_NIVA_118594_India_2011
11 | 06 |26 |33 |33 |60 | 00|00 |26 75 oo [M100.0 9.8 981 11 JN572089_NIV_112143_India_2011
12 [06 |26 |33 |33 |60 | 00 |00 |26 | 75| 00 | oo [l 98 981 12 JX051650_HSADL_India_2011
13 |26 |33 |26 |26 |53 |33 |33 |46 |54 33 33|33 [lors| 13 KX013446_Gaib_Tajikistan_1969
14 | 13 |06 |26 |26 |53 | 19 |19 |33 |68 | 1.9 | 1.9 | 19 | 2.6 [ 14 KX013449_Hodzha_Uzbekistan_1967
|1 12345 e |7 8 9 1011|1213 14

L segment

Percent Identity

[1 [ 2 [ 345 6789 [10]11]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 |l 9.1 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 |38 |37 [ o4 974 [07.2 969 969 |96.9 |96.9 966 |96.9 96.9| 3 CCHF_21_sam
4 |40 |40 | 35 [l o7.4 |98.4 |96.9 |96.9 |96.9 |96.9 | 96.6 |96.9 |96.9 | 4 HUB966_Tajikistan_2006
5 24 |24 | 24 | 27 [N 55> [98.4 [98.4 [98.4 |98.4 [98.2 [98.4 [98.4 | 5 KX013444_Galb_Tajikistan_1969
81 e |27 3227 16|10 Mor7 077 [07.7 |07.7 074 |77 [97.7 | & KX013447_Hodzha_Uzbekistan_1967
% 7 |35 |35 |29 3216 24 [lll100.0[100.0[100.0]99.7 [100.0/100.0] 7 MK330136_MCL18T305_India_2018
Z | 8 [35|35[29 32|16 24|00 [HEM1000100.0/99.7 [100.0/100.0 8 MN930403_19H3068_India_2019
9 | 35|35 |29 32|16 24|00 |00 [Hlll100.0 9.7 |100.0[100.0] 9 MN930405_19H2856_India_2019
10 [35 |35 | 29 ‘ 32 | 1.6 | 2.4 | 00 | 0.0 | 0.0 [l 997 [100.0]100.0 10 MN930408_19H3092_India_2019
11 (38 |38 |32 |35 (1927 03 03 03|03 o7 997 11 MN930410_19T1989_India_2019
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Pucynoxk 4. [1porieHT HAEHTHYHOCTH/PACX0XKICHHS ITOCTIEI0BATEIBHOCTEH S CETMEHTOB
(m3omsTer Ne 20, 21, 22) u L cermenToB (n3051aT Ne 21) ¢ OimmkaliiMu CoOCeasiMU

N3omsater oT kiemend Ne 20, Ne 21 cornacHO mpoOBEAEHHOMY CPaBHEHHMIO HA MaTpHUIle
MIOTIAPHOTO CXOJICTBa HYKJICOTHAHBIX mocienoBaTensHocTel Bupyca KKIJI  ob6pasis
uneHtudHbl Ha 100% mexmy coboit (muBeprenmus 0,0). DTu M307ATHI Hanboyiee ONMM3KH K
m3omsitam w3 Tamkukucrana (KX013446 Gaib Tajikistan 1969) u  Y30ekucrana
(KX013449 Hodzha Uzbekistan 1967) ¢ nporeHToM uaeHTUYHOCTH 97,5%. M3omar Ne 22
3ameTHO otandaercst ot Ne 20, Ne 21 cxomctBo cocraBmusieT 97,5% (auBeprenius 2,6). U3omst
No 22 Ttaxxe mMeeT poJCTBO CO IMTaMMaMu W3 Y30ekucrtaHa ¥ TamkukucraHa (CXOJCTBO
94,9%) oHaKO YPOBEHb OTIUYHSI OT BCEX OCTAIBHBIX B TAOJHIIE BBIIIE, 4eM Y H30JsToB Ne 20,
Ne 21

Oocyxnenne. Pesynbrarel  ¢uioreHerndyeckoro anamuza (Pucynku 2, 3)
JEMOHCTPUPYIOT, 4YTO BC€ TpPU HCCIEAOBaHHBIX u3oisATa BuUpyca Kpeiv—KonHro
remopparuueckoil ymxopanku (Ne 20, Ne 21 u Ne 22), BbIABICHHbIE Ha TEPPUTOPUH
TypkecTanckol 001acTH, OTHOCATCS K TeHETHYecKor auHuU Asia 2. M3omarel GpopMupyrot
BBIDQKEHHBI KJIaCTEp C BBICOKOM craTHcTHUecKod momaepxkkod (95-98%), uto
CBUJIETENHCTBYET 00 MX TECHOM HBOJIIOIIMOHHOM POJACTBE MEXIy co0o0il. Bricokas creneHb
CXOJICTBAa HAONIONAETCs CO HITaMMaMHM, BbIIeneHHbIMH B 2024 © B ApBICCKOM paiioHE
Typkectanckoi obmactu (Homepa Gen Bank: PV646618.1, PV646617.1), uTto yka3bIBaeT Ha
OTHOCUTEJIbHYIO KOHCepBaTUBHOCTH reHoona Bupyca KKI'JI B nanHOM nipupoaHOM ouare.

[TosrydeHHbIe MOCIEI0BATEIBHOCTH AOMOJHSAIOT UMEIOIINECs JTaHHBIE O TeHETUYECKOM
pasnoo6paszun Bupyca KKI'JI B FOxxHoM Kazaxcrane u moaTBep>KAa0T, 4TO HUPKYIUPYIOIINE
B PETHOHE BapUAHTHI BUPYCa OTHOCSTCS K CpeHea3naTcKoi TuHuu Asia 2. BkitoueHne HOBBIX
MOCJIEI0BATENbHOCTEH B (DMIIOTEHETHUYECKUI aHajlu3 TI03BOJIIET YTOUYHUTH IMOJOXKCHHE
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JIOKaJIbHBIX HM30JISITOB BHYTPH JaHHOTO TE€HOTUIIA W PACHIUpPSIET MPEACTaBICHUS O €ro
MIPOCTPAHCTBEHHOM PacIpoCTpaHEHUH B nipeaenax LlenTtpansHoi A3un.

[TonyueHnHble naHHbIE MOTYT YKa3blBaTh Ha UIUPKYJSLUI0O BUpyca B Ipeenax
UCCJIETyeMOI TEPPUTOPUU U TEHETHUECKYIO OJIM30CTh BBISBICHHBIX U30JI5TOB. B TO %e Bpems,
C YYeTOM OTPaHMYEHHOTO YHuclia 00pa3loB, a TaKXkKe IMOJy4YEeHHUS IMOCIea0BaTeNbHOCTH L—
CErMEHTa TOJIBKO ISl OJTHOTO U3 HUX, JAHHBIE Pe3yJIbTaThl HE MO3BOJISIOT A€aTh OJJHO3HAYHbBIE
BBIBOJIbI O XapaKTepe LUPKYJIAINN BUpyca WU OTCYTCTBUU 3aHOCOB APYTMX T'€HOTHUIIOB. [
MOJATBEPXKJIEHUSI ATUX MPEANOI0KEHUN HEOOXOANMBI JOMOJIHUTEIbHBIE HCCIEOBAaHUS C
pacuupenHolr  BeIOopkoil. IlogoOHast cTaOMIBHOCTD — (DPUITOTEHETHUYECKOW  CTPYKTYpPHI
XapakTepHa i yctosiBIMXcs npupoaHbix odaroB KKIJI, rme mupkynsuusi Bupyca
MO/JIEPKUBAETCA YCTOMUHUBBIMU CBSI3SIMU MEX1Y IEPEHOCUMKAMU U TIPOKOPMUTEISIMHU.

HecMmotpst Ha TO, uTo dakTt rmupkysinuu Bupyca KKI'JI B Typkecranckoit o6macTu Obu1
yCTaHOBJIEH paHee [21], mMpuUMEHEHHE METOJOB CEKBEHHUPOBAHMS TO3BOJIMIIO YTOYHUTH
(buIOreHeTUYECKYI0 MPUHAATICKHOCTh BBISBIIEHHBIX U30JISTOB U IOATBEPIUTH KX OTHECEHUE K
nuHuM Asia 2. ®OunoreHetnuyeckas OJM30CTh HCCICJOBAHHBIX HU30JISATOB K IMITAMMaM U3
coceqHUX peruoHoB LleHTpanbHON A3MM MOXET OTpa)kaTb UCTOPUYECKH CIIOKUBILUECS ITyTH
pacrpocTpaHeHHsl BHpycCa, CBA3aHHblE C MuUrpauuei xieuie poma Hyalomma n
nepeMenieHeM UX MPOKOPMUTENEH.

Cnenyer OoTMETHTH, 4TO amriuupukanus (parmeHta L—cerMeHTa TeHOMa BHpyca
OKa3aJiach yCIEITHOM JIUIIIb JIJISl OJJHOTO 00pasiia. ITo, BEPOSTHO, CBSI3aHO C HU3KOH BUPYCHOM
Harpyskoi B kiemax win xaerpaganueit PHK B ucciaenyemom wmarepuane, yto paHee
OTMEYAJIOCh M B APYTHX UCCIEAOBAHUAX TIPHU aHATIN3E MOJIEBBIX 00pa3IoB [24].

OnpeneneHHbIM OTPaHMUYEHUEM HACTOSIIETO MCCIEAO0BaHUS SABISETCS OTHOCUTEIBHO
HEeOO0JIBIIIOE YUCIIO YCIEIIHO CEKBEHUPOBAHHBIX 00Pa3I0B, UTO HE MO3BOJISET B MOJIHONH Mepe
OLIEHUTH TeHeTHuecKoe pazHooOpasue Bupyca KKI'JI B mpeaenax uccieayeMoil TEppUTOPHUH.
Kpome Ttoro, mpu anamuze ¢parMeHTOB M-—cerMeHTa reHoma BUpPYyCa MOJIOKHUTEIbHBIX
Pe3yIbTaTOB B CCIIEIOBAaHHBIX 00pa3lax MoIy4eHo He ObUIO, 4TO HEe TIO3BOJIMIIO IIPOBECTH €r0
dbunoreHeTHUeCKHii aHanmu3. Mexay TeM wu3ydeHue M-—cerMeHTa MOXKET MPEIOCTaBUThH
JIOTIOJTHUTENBHYI0 HH(OpMAIMIO O (PUIOTEHETUYECKOH CTPYKType BHpYCa M BO3MOKHBIX
COOBITUSIX peaccopTalii. B CBSi3M ¢ 3TUM JanbHEWIINE HCCIEeIOBaHUS, BKIIIOYAIOLIUE
pacupeHHblii 0TO0p 00pa3loB M CEKBEHHMPOBAHHE BCEX TPEX CETMEHTOB I'€HOMa BHpYCa,
MPEJICTABIISIIOTCS BaXKHBIMH sl 0Jiee MOJIHOTO MOHUMAaHUS MOJIEKYJISIPHON MHUIEMUOIOTUI
KKTI'JI B peruose.

3akmouenue. IIpoBeneHHOE MONEKYIIPHO-TEHETHUYECKOE U (DPUIOTEHETHYECKOe
HCCIIEIOBAHUE TIOKa3ajlo, 4YTo Tpu wu3ojara Bupyca KpeiM—KoHro remopparuueckoi
JMXOpAJIKH, BBISBICHHBIC B Kiemax Hyalomma asiaticum Ha TeppuTOopun TypKECTaHCKOM
obmactu B 2025 rony, 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 OMUCAaHHBIMU LITAMMAaMH, LUPKYJIUPYIOIUMHU B LleHTpambHO—A3HMAaTCKOM pETHOHE,
yKa3bIBaeT Ha UX OJIN3KOE F€HETUYECKOE POJICTBO U PErHOHAIBHYIO MTPUHAIIIC)KHOCTb.

[TomrydyeHHble pe3yabTaThl IMOATBEPKAAIOT MPHUHAJICKHOCTh aHAIU3HPOBAHHBIX
U30JIATOB K TEHOTUNY Asia 2 M COTJIaCyIOTCSl ¢ paHee OIyOJMKOBAHHBIMU JaHHBIMH O €TrO
pacnpoctpanenun B llenTpansHoii Asuu. IIpoBeneHHOE HCCIEAOBAHHE JAEMOHCTPUPYET
UHPOPMATUBHOCTE  METOJOB  CceKkBeHUpoBaHus BupycHo PHK ans  yrounenus
(buIOreHeTUYECKON MPUHAMJICKHOCTH H30JSITOB U UX HCIOJIb30BAaHUS B MOJIEKYJISIPHOM

Monurtopunre Bupyca KKI'JL.

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

3asiBiieHHEe 0O AOCTYMHOCTH [JTAaHHBIX. ﬂaHHLIe, MOATBEPKAAOIIHNUC PE3YJIbTATbl AAHHOI'O0 HCCJICAOBAHNS,
COACPIKATCA B CTAThHE.
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Braan aBropoB. Konnenmus, HanmvcaHue — MOATOTOBKA MEpBOHAYalbHOTO Bapuanta pykorucu, H.T., T.H.;
metoaonorusi, P.A., coop moneBoro marepuana, A.b., KM., B.P.; periensupoBanue u penakruposanue, Y.C.,
nporpaMMHOe oOecrieueHue, yrpasieHue nanHeiMu, IIILA., K.JI. Bce aBTOpHI mpoYMTany M COIJACHIIUCH C
oIy OJINKOBaHHOM BepcHell pyKOIMCH. ABTOPHI 3asBIISIIOT, YTO AaHHBIH MaTepHaj paHee He MyOJIMKOBAJICS U He
HaXOJUTCSI HA paCCMOTPEHUHU y IPYTUX U3JaTeleH.

®dunancupoBanue. lccinenoBanue OBUIO BBINOJHEHO B paMKax MPOTrPaMMHO-IIENEBOro (hMHAHCUPOBAHUS
Komurera Haykm MuHucTepcTBa HaykW H BbIciiero oOpasoBanus PecrmyOmuku Kazaxcran HTII WPH
BR24992948 «Pa3paboTka HOBHIX AUATHOCTHYECKHX TECT—CHUCTEM IS 0CO0O0 OMACHBIX BHPYCHBIX MH()EKIHI
Ha 2024-2026 rr.

BaarogapHocTn. ABTOpHI BEIpaXkaloT OmaromapHOCTh coTpynHukam PI'Y «lIpIMKEHTCKash TMpOTHBOYYyMHAsS
CTaHIMSD) 3a COZICHCTBUE B OpPraHU3alny cOopa IMoJIeBOro MaTepHania.
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Tyiiingeme

Kipicne. [lyHuexy3utik JeHcayIbIK CaKkTay YHBIMBIHBIH JKIKTeMeciHe coiikec, KplppiM—
Konro remopparusneik  Kbi30aceiublH ~ (KKI'K)  Bupychl  koFapbl  ©JiM—XKITIMTE,
TUICH3USUIAHFAH BaKIMHANAPIBIH JKOHE CHeUU(UKAIBIK BHPYCKAa KapChl TepamusHBIH
OonmaybiHa OalIaHBICTBI JKOFapbhl OachIMIBIKTaFbl MaToreHaepre xaraabl. Kaszakcran
Pecny6mukaceinga KKI'K Taburm omakrapsr Keizbutopaa, YKamObun sxkone Typkictan
oOJIBICTapbIHa OpHATACKaH, MYH/IA JKbUT CAbIH aypy sKaFaaiaapsl TipKeIeIi.

Makcatbl. 2025 xpuisl Typkicran oOnbIckl aymarbiHaa Hyalomma  asiaticum
keHenepinae anpikTanrad KKI'K Bupycet PHK n30msTTaphIHBIH reéHeTUKAIBIK CUTIATTaMaChIH
KYPri3y jK9HE OJapAbIH (PUIOTCHETUKAIBIK OPHBIH aHBIKTAY .

Marepuanaap men agicrep. KKI'K Bupycst PHK—chIHBIH TOpPT yiriciHe ceKBEHUPIICY
KYPrizuin, KeiiH HykiIeoTuATiK Tiz0ekrepre GenBank nepekkopsl koHE (MIOT€HETHKAIIBIK
Tajaay SJiCTepl KOJIIaHbLIIbI.

Hotmxenep. 3eprrenren TepT YiuriHiy yumeyinae amrudukanus Oaiikanasl. KKI'K
BHUPYCBIHBIH T€HOMBIHBIH S xoHe L ¢parMeHTTepiHiH (UIOTeHEeTUKAIBIK Talaaysl TypKicTaH
OOJIBICHIH/Ia aHBIKTAJIFAH OAPIIBIK U30IATTAPABIH Asia 2 TEHOTHITIHE KaTaThIHBIH KOPCETTI. S—
dparmenTTi Tanaay Kazakcran men ToxkikcTaH1a aifHaIbIM/IA )KYPreH IITaMMIapPMEH XKOFapbl
HYKJICOTUATIK TOMOJIOTUsHBI (97,9%—Fa feiiin) aHbIKTaabl. L—(pparMeHTTiH PHIOreHeTUKAIIBIK
ararmrbl M30ATTapablH OipiHiH KazakcTaHIBIK IITaMMIapMEH KIJIACTEpJICHYIH KOpCeTTi, Oy
peTTe eH Koraphl colikecTik (98,2%ra neitin) ToxikcTaH mTaMMbIMEH Oaifkanabl. JKynThik
canbicThipMaitbl Tanaay Ne20 sxone No21 uzonsrraps! apaceinga 100% colkecTiKTI KOpCeTTi,
anm Ne22 wu3onar ynkeH auBepreHiusMeH (2,6%—fa JeitiH) >koHe Oacka yiariaepacH
CaJIBICTBIPMAaJIbl T€HETUKABIK AJIIAKTHIFBIMEH CUIIATTAbL. 3€PTTEITeH U30JATTap KIIaCTEPhI
YKOFapbl CTATUCTHKAIIBIK KoJAayFa ue 6051bl (95-98%).

KopbIThiHABI. AnbIHFaH HOTHKENEp 3epTTenreH n3ouartapasiH KKI'K BupychiHbIH Asia
2 opTaa3usIIBIK JKENiCiHE KATaTBIHBIH pacTaiiibl )koHe 0cbl TeHOTUNTIH TypKicTaH 00JIBICBIHBIH
TaOWFHU OIIAFbIHAA alfHAIBIM/IA €KEHIH KOpPCeTell. 3epTTEeNIreH YITUIep apachlHlla BUPYCTHIH
0acka reHoTUNITEpiHIH 00y Oenrinepi aHbIKTaJIFaH XKOK. AJbIHFaH AepekTep OpTanblk A3us
eHipiHAe Asia 2 TEHOTHUIIIHIH 0achIM €KEHIIT1 Typajibl OYPBIH >KapUsIaHFaH HOTIKEIEPMEH
coiikec keneni. KyprizuireH 3eprrey BUPYCThIH (PUIIOT€HETHKAIBIK THECUTITIH HAKTBUIAY KOHE
OHBIH TaOUFH OIIAKTAPIAFbl FTeHETUKAIBIK OPTYPJILIITiH MOHUTOPHHITEY YIIIH MOJIEKYJIAIbIK—
TEHETUKAJIBIK JIICTEP MEH CEKBEHHPJICYIIH MaHBI3ABLIBIFBIH KOPCETE/I].

Tyiiinai ce3nep: Kpipeiv—Konro remopparusibslk —Keizoacel, Orthonairovirus,
Hyalomma, ¢unorenus, HyKJI€OTUATIK Ti30€K, reHoTur, 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 !, S. K. UMAROVA '/,
B.K. AIMAKHANOV ', M.V. KULEMIN 2, R.M. BORANBAYEVA 3,
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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 OCIMIIK
IINKIZATTAPBIHBIH ®PAPMAILEBTUKAJIBIK-TEXHOJJIOI'MAJIBIK
ITAPAMETPJIEPI MEH CAH/IBIK KOPCETKIIITEPIH 3EPTTEY

E.M.CYJIEUMEH !, K.K. KO)KAHOBA 2, I'"M. KAJIbIPEAEBA 2, ®.E. KAIOHOBAE,
XK. K. HYPBIMOB !, B.I. MAXATOBA 4, A.b. JDKAJITACBAEBA 2, b.T. KbIJIBIPBAH 2,
V.M. JATXAEB 2, I.O. YCTEHOBA ?

' «K. Kynaxanos aTeinarsl Kazak TexHosorus sxoHe OuszHec yHuBepcuteTi» AK, Acrana,
Kazakcran

2 C.K. Achennusipos atbinaarsl Kaszak YITTBIK MeIUIMHA yHUBEPCUTETI, AnMaThl, KazakcTan
3 «Kazakcran—Peceli MemuninHanbIK yauBepcuteTi» bbM, Anmarel, Kazakcran

4 Kasakcran Pecny6iuxacel IlpesuienTinin sxaubiHgarsl «Kaszakcran PecryGnuKachIHBIH
¥ nrTeiK FeUIBIM akagemusicb» KeAK, Anmatel, Kazakcran

Tyiiingeme

Kipicne. ®apmarieBTkaga OMOIOTUSIIBIK OENCEHII 3aTTapIblH KO3l PEeTiHIe IOPiIiK
ecimpaikrepre OaceiMaplk  Oepimyne. DataHorizon Research Gomxkamber  GoiibiHINA,
¢uTonpenapaTTapAbH aneMAiK 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 YU TYPi (P. acerosum, P. argyrocoleon, P. aviculare) men Achillea
TYBICBIHBIH €Ki TYpiHiH (4. salicifolia, A. setacea) dapManeBTUKAIBIK—TEXHOIOTUSIIBIK
napameTpIiepi MEH CaHJIbIK KOPCETKIIITepi 3epTTEIl.

Makcarbl. Ocbhl  3epTTEyliH MakKcaThl — OWOJOTHSIBIK O€JCeHal  3aTTapibl
OKCTPAKLUsUIAy JKoHE (UTOmpenaparTapabl a3ipiaey yuiH Polygonum >xone Achillea
TYBICTapbIHA  JKATaThIH  JOPUIIK  OCIMIIK  IMMKI3aTBIHBIH  (PU3HKATBIK—XHUMHUSITBIK
KOpCeTKIIITepiH  OaFamay  Heri3iHAe  OJapAblH  (apManeBTUKAIBIK—TEXHOIOTUSIIBIK
napameTpJiepiH aHBIKTAy.

Marepuanaap MeH daicrep. dapMareBTUKAIBIK—TEXHOJOTHSUIBIK MapaMeTpiiepai
aHBIKTAay OOMBIHINA CAJBICTBIpMAibl 3epTTey Kyprizinmi. [ukizar 2024 XpUTFBI MayChIM—
tambiaa Lereic Kazakcranna skuHanabl. THIFBI3ABIK, KEYSKTLUTIK, O0C KabaT KeyeMi, CiHIpY
koadp¢unmenti (cy, 30-90% »oTaHON), BUIFAIIBUIBIK, KYJ MOJIIEpl »oHE AKCTPAKTHUBTI
3aTTap/blH MIBIFBIMBI AHBIKTANABL. bapibIk emmeynep yu Toyenci3 cepusiia xxypriziin (n=3),
HoTrkenepi X \pm SD peTiHae YChIHBUIIBL.

Hotuxenep. Polygonum TypliepiHiH ilIiHAE €H JKOFapbl KEYeKTUTK MmeH 0oc kalaT
kenemi P. aviculare—ne (0,89040,001 >xone 0,910+0,001) Gaiikanapl, ajl IKCTPAreHTTI CiHIPY
K03 PULIMEHTIHIH eH TeMeHT1 MaHaepl P. acerosum—na Gaiikanasl (cy ymin 1,00+0,01 m/r).
A. setacea 70% »stanonmen (7,54+0,01 mu/r) eH »xorapsl K, xepcerti. P. aviculare yuiin
HKCTPAKLUSUIBIK 3aTTapAblH €H KOoFapbl MbIFbIMBI 30% stanonmen 25,3%, an A. salicifolia
YILIIH CyMEH 3KCTpakuusianran keszae 27,2% 6onapl. Kentipy ke3inzge canmak sxoranty 6,01—
6,73% apanbIFbIHIa, TY3 KBIIIKBUIBIHIA epIMEUTIH Ky — 4,72—8,51% apanbirbiaaa O0IbL.

KopbIThIHABL. 3epTTENreH YATIIEP/IIH TEXHOJIOTHSIIBIK TapaMeTpIAepiHACTI TYP apajibiK
allBIPMaIIBbUIBIKTAp OJIAPJAbIH COPOLMSIIBIK KaCUETTepl MEH SKCTPAKIM THIMIUTITIHE TiKeIen
ocep erti. Polygonum xone Achillea TybICTapbIHBIH JKEKEJETeH OKIIACPIHIE >KOFaphI
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KEYEKTUIIK MeH alKblH COpOLMSAIBIK KepceTKimTep Tipkenni. KenTereHn Typsep YLIiH Cyiibl
xkoHe 30-50% orTaHON epiTIHALIEpI SKCTPAKTUBTI 3aTTapAblH MaKCUMAJIbl IIBIFBIMBIH
KaMTaMachI3 €TTi. AJIBIHFaH JIEPEKTEP IKCTPAKT KYPAMBIH TEPEHIPEK 3ePTTEY MEH IKCTPAKITUS
MIPOIIECIH WIFANTY YIIiH HETi3 O0JaIbl.

Tyiinai ce3nep: Polygonum, Achillea, nopinik eciMIiKTep, ©CIMIIK CBHIFBIHIBLIAPEI,
(dhapMakorHO3us.

Kipicne. ®apmarneBTUKaNbIK FHUIBIMIA JOPUIIK ©CIMIIKTEpPre OHOJIOTHSUIBIK OenceH I
3aTTapAblH  Ke3l peTiHAE KbI3BIFYIIBUIBIK apThil Kededi. byn 3artap AonenieHreH
(bapMakoJIOTHSIIBIK QJIEYETKE W€ JKOHE KIMHHKAJIBIK TOKIpUOEre eHrizy MYMKIHIITIMEH
epekmeneneni. DataHorizon Research  momimerrepi  OoifblHINA, ©CIMIOIK  TEKTEC
npenaparTapAblH SJIEMIIK HApBIFBIHBIH Kojemi 2022 xputbl 192,6 mwmmuapa aoJiiapabl
Kypazasl an 2032 sxpuira Kapait 357,01 mmiummapn gosapra okereni gen Oospkanyzaa, 2023
putaan 2032 KbUTFa IEHIH KBUIIBIK 6CY KapKbIHBI 6,5% Kypaiasl, OYJI oiapIbIH ACHCAYJIIBIK
caKTayJaFrbl ©cill KeJe jKaTKaH MaHbI3bIH pacTaiasl [1]. Kasipri 3eprreynep aopinik ecimMaik
IIMKI3aTTapblH Oaranay/iblH CTaHIapTTAIFaH (apMaKONesIbIK TaJanTapbliH, camaHbl OaKpLUIay
o/licTepiH KOHE OIpI3ACHIIPUITeH TOCULAEPIH a3ipiey KakeTTiriH kepcereni. byran
AKCTEeMIOpaIbAbl JOPUIIK TYpJiep MEH (QuTompenaparrap Ja Kipedi, OJapiblH KypaMbl
KalTaJaHFBINITHIK, KAYyilci3 )KOHE PErJaMeHTTIK TalanTtapra coiikec 60mysl THic [2—4]. Ocbl
seprreyae Polygonum tybiceiHbIH YII TYP1 (P. acerosum, P. argyrocoleon, P. aviculare) xxonHe
Achillea TyviceinbIH €Ki TYPI (4. salicifolia, A. setacea) KapacTteipbiiFan. Amn, P. acerosum, P.
argyrocoleon, A. salicifolia xone A. setacea Typiaepi OOWBIHINIA KOJDKETIMII FBUIBIMHU
oneOueTTepae OKCTPAKIUS KOHE JOPUTIK OCIMAIK INHKI3aThIH OHEPKICINTIK  OHACY
MIPOIIECTEPIHE oCep eTeTiH hapMaIeBTUKAIBIK—TEXHOJIOTHSIIBIK CUTTaTTaMaliap Typasibl XKyHemi
nepekrep koK. CoHbiMeH Katap, Polygonum xoHe Achillea TybICTapbIHBIH OKiUIIEpi
dbnaBoHoMATAp, (HEHOTKAPOOH KBHIMIKBUIAAPHI JKOHE Oacka 1a Monu¢eHONIbI KOChUIBICTap
CHSIKTBI OMOJOTHSUIBIK OENICeH[i 3aTTaplblH Ke3l peTiHJe KapacThIpbUIAJbl, OJIap alKbIH
dapmakonorusielk  ocepre ue [5-8]. 3eprreynep Polygonum TybIChIHA KaTaThIH
KOCBLIBICTAP IBIH (maBoHOWATAD, AHTPAXUHOH TYBIHJIBLIAPHI, CTHIIbOEHIED)
AHTHOKCHJIAHTTHIK KACUETKE M€ eKCeHIH, all Achillea TybICBIHBIH CHIFBIHIBUIAPBIHBIH OaKTepUsFa
Kapchl JKoHE KaObIHYFa KapChl ocep KOPCETeTiHIH nojienpeiimi. bynm omapaeiH opi Kapait
3epTTeNyi1HIH MaHBI3ABUIBIFBIH HeTi3aeial [9—10].

Polygonum  (tapan) xoHe Achillea (MBIHXambIpaK) TYBICTaphl  OKUIIEPiHIH
(apMaKoJIOTHSIIBIK 9CEPiHIH alKbIH OOJYbI AOPUTIK ©CIMIIK IIMKI3aThIHBIH CalachblHA >KOHE
OHBIH 3aMaHayH (apMaKOMEsIIbIK TalanTapFa COMKECTITIHE TiKenew 0alIaHbICTHI.

Bacrankpl MarepuanblH HETi3Ti (apMaleBTUKAIBIK—TEXHOJIOTUSIBIK TapaMeTpiiepi
OMOJIOTHSUTBIK O€JICEH1 3aTTaplblH JKCTPAKIMSJIaHy THIMIUIITIH, albIHFaH CHIFBIHIBLIAD
KYPaMBIHBIH TYPAKTBUIBIFBIH JKOHE TEXHOJOTHSUIBIK TMPOLECTIH Kelecl Ke3eHIEpiHIH
KalTallaHybIH aHBIKTaiabl. OChiFaH OaMJIaHBICTHI IMUKI3AaTTHIH COPOIMSUIBIK KacHETTEpiHE,
OKCTPAKTUBTI 3aTTApJAblH IIBIFBIMBIHA JKOHE MATEPHUAIBIH TEXHOJOTHSUIBIK TYPFBIIAH
YKapamIbLIBIFbIHA 9CEp €TETIH KOPCeTKIMTep i Oaranay cTaHaapTTaaral GuTonpenapaTrTapabl
o3ipieyaiH KaxeTTi ke3eHi 6obin Tadbuianst [11].

dapmareBTUKAIBIK—TEXHOJIOTHSUTBIK KOPCETKIIITEePl Tajiay ©CIMIIK IIHKi3aThIHBIH
TYNHYCKAIBIFBI MEH Ta3aJbIFbIH pacTan, OHBIH OWOJOTHSUIBIK O€JCEeHIi 3aTTapibl
JKCTpaKUusIayFa >KapaMIbUIbIFbIH Oaranaiifibl, COHBIMEH KaTrap 3aMaHayH (papMaKoONesIbIK
KOHE XaJIBIKApaJIblK TalanTapra CoHKec JKYpri3uieTiH cama 0akbpuiaybl MUHEPAIIbl Kypam/ibl
CUIIATTAUTBIH KENTIpy KEe31HJErl Macca KOFallyblH, JKaJIIbl KOHE XJIOPCYTEK KBIIIKbUIbIH/IA
epiMEHTIH KYJAIH YJIeCiH, IIMKI3aTTaFbl EpIrilTiK KabOiJleT KepCeTeTiH 3KCTPAKTHUBTI
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3aTTap/bIH MOJIIEPiH, SKCTPAKIH THIMAUIITIHE 9Cep eTETiH YCaKTally TopexkeciH, COHIal—aK
IIMKI3aTThIH OENTUICHITeH HOopMajapFa COWKECTITH aWKbIHIAWTBIH KOCHATAPIbIH OOJYbIH
KaMTubl [12—-14].

JKorappiga aranraH KOpPCETKIIITEPMEH KaTap, ©CIMAIK IIMKI3aThIH KalTa OHICYiH
TEXHOJIOTHSUIBIK MPOIECTEPiH, acipece HKCTPAaKLUMs TMPOLECIH OHTAMIaHABIpya OHBIH
(bapMaleBTUKAIIBIK—TEXHOJIOTUSJIBIK CUIIaTTaMallapbl ©6T€ MaHBI3Abl 9cep aTKapaasl. MyHai
cUMarTamaljapra MEHIIIKTI Maccachl, KEYEKTLIir, 60c kejaeMi, COHAal—aK 3KCTPAreHTTl CiHIpy
kod(durmenTi xataapl. AtanFaH (apMaleBTUKAIBIK—TEXHOJIOTHSIIBIK TapaMeTpiep KYHIIbI
KOMIIOHEHTTEP/II 06N amy MPOIECIHIH Heri3ri KMHETUKAJBIK KOHE TePMOJMHAMUKAIIBIK
aCMeKTUIepIHIH  O31HMIK JeTepPMUHAHTTAaphl Ooybim  TaObutambl. by kepceTkimrep
HKCTPAreHTTIH O©CIMIIK IINKI3aThl OOJIIIEKTEPIMEH ©3apa SPEKETTECY Opekeci MEH CHIIaThIH
AHBIKTAWIBI KOHE AKCTPAreHTTIH OCIMJIIK MaTepHabIHBIH KYPBUIBIMBIHA €HY THIMILIITIH
0aKbUTAWTBIH HeTi3ri (akropiap perinne apeker ereni. LLUKi3aTThIH AKCTpareHTHeH MyHaan
opekerTecy KaOuleTi HbICAHAIbl OWOJIOTHSUIBIK OCJICeHII 3aTTapabl Oeim  adyJbIH
KBUIIAM/IBIFIHA, TOJNBIKTHIFBIHA )KOHE OaFbITHIHA TiKeNel acep erexi [15].

CoHBIMEH Karap, aTajfaH mapameTpiiep duTonpenaparTapiasl aiay MPOIECiHIH
TYPaKTBUIBIFBI MEH TEXHOJOTHSIIBIK KaWTalaHyblH KamMTamachl3 €Telll, COHAai—aK
3epTXaHANBIK KaFIallaH OHEPKICINTIK OHIIPICKE KOy Ke31He JaiiblH OHIMHIH carmachl MEH
OIpTEKTUIIrH CaKTall OTBHIPBII, TEXHOJOTHSUIBIK ChI30aHbI IyphIC MacIITabTay YIIiH KaXeTTi
QJIFBl IIAPTTApP/Ibl AHBIKTANIbI.

Byn 3eprreynin mMakcaTbl — OMOJIOTHSUIBIK O€JICEHl 3aTTapAbl AKCTPAKIUIIAY >KOHE
dbuTonmpenaparTapapl d31ipiiey YIIiH KaKETTl (PU3NKAIBIK—XUMUSIIBIK KOPCETKIMTEPAl Oaranay
HET131He TOPUTIK OCIMIIK IMIHMKI3aThIHBIH (apMalleBTHKAITBIK—TEXHOJIOTUSUIBIK MTapaMeTpiiepin
AHBIKTAy OOJIBIN TaObLIA b,

MarepuaJsigap MeH Jaicrep.

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

[[Iuki3aTThl XWHAY JKaIllail Tynuey jkoHe OenceHal Berertanus keseHinme (2024 x.
maycbiM—TaMbI3) Lleirpic KazakcTaH OOBUIBICHIHBIH OJKOJOTHSUTBIK Ta3a alMaKTapbIHIA
KYPri3inmi.

Kunay opsingapel: ¥naH aynansl, TaBpus aybulbl MaHbIHAArbl aiiMakTad, 50°10°01”
CONITYCTIK eHIK, 82°03'23" mibiFbIc OOMIBIK reorpad suIbIK KOOpAMHATTAPbIHAH KUHAJIIBI.

Hoenmughurxayus

Ocimuikti uaeHtudukanusiay Kaszakcran PecrnyOnmukacbhlHBIH OKOJIOTHS, TEOJOTHS
JKoHe Taburu pecypcrap Munuctpairi OpMaH mapyambUIBIFRl KOHE JKaHyapjap JyHHUecl
Komurerine kapactel «boTaHMka >XKoHE (QUTOMHTPOIYKIMS WMHCTUTYTHIHBIH» >KOFaphI
eciMaikTep (iopachkl 3epTXaHACBIHBIH 0Oac JaUPEeKTOpbhl, O.F.7., Kazakctan ¥YATTBIK
XKaparbutbicTaHy FBUIBIMAAPHI aKaaeMUSICHIHBIH akaxemuri CutmaeBa [.T. TtapambiHan
nneHTudukanusaanael (aasikTama Ne 01-08—107, Ne 01-08—108, Ne 01-08—109, Ne 01-09—
114, Ne 01-09-115). I'epbapwuii yarinepi HHCTUTYTTBIH repOapuii Kopbiaga Ne 01-08—-107-01—
09—115 tipkey HOMIpIIEpIMEH caKTayFa KOWBLIIBI, OYJI OJIApABIH COMKECTEHIIPIITY1H TEKCEpyTe
KOHE MaTepHaJIbl 9pi Kapall maijananyra MyMKiHIIK Oepei.

Hluxizammol 0auiblHOAY dHcaHe CMAHOApPMmay

JIOI1I Gactankbl ©HAEyI€H 6CIMIIK TEKT1 IIUKI3aTTHl 6CIpY, )KUHAY, OHICY )KOHE CaKTay
JKOHIHJIET1 THICTI TTpaKkTUKa KaruaanapbiHa (Eypasusuiblk SKOHOMUKAIIBIK KoMuccus KeHecinin
2018 xbutFsl 26 KanTapaarsl Ne 15 merrimi, GACP) coiikec eTkizingi. Kentipy aya—keneHkerni
omicien 25-30 °C Temmeparypaja *oHE ayaHbIH CalbICThIpManbl bUIFANIbUIBIFE 40—-50%
KarJaiaa, TYpaKkThl Maccara JIeHiH (COHFBI BUTFAIABUIBIFBI 12%—/1aH acnaiiap) )Kypri3iiii.
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HOIII kypamvinoazsl 6620e KOCnaiapobl AHbIKMAY

berne kocmanmapapin memmepi KP Memnekerrik ®apmakonesueiy [, 1-1., 2.8.2.
MoHoOTrpadusaceiHa coiikec aHbIKTangsl. JOILl kerepymMeH jxoHe KoiiMa 3HUSHKECTEpPIMEH
3akpIMaIanOaysl Tric. llukizaT O6erme Kocmanap BU3yaibl Kapay HeMmece (6X) YIKSHTKII Jiymna
KOMETIMEH TEKCEepiNi, MHUKI3aT Ta3apThUIBII, OJIICH I KOHE OJIAPABIH MaNbI3ABIK MeJIepi
€CenTel/l.

HOIII ycakmany 0apedxcecin anvikmay

¥ cakrany nopexeci KP M® 1, 1-T. «Jlopisik ©CIMIIK IIMKI3aTBIHBIH YCAKTAIy JOPEKECIH
aHBIKTay» MOHOTpa(UsAChIHA COUKEC HKYPIi3ii.

KenTipisren ecimMaik MmUKi3aThl MeXaHHKAIBIK omicieH MPII-1 TunTi 3epTXaHaibIK
TUIPMEH/]IE YCAKTaJbII, KeHiH caHbLIayIapbIHBIH AHaMeTpi 1 MM O0aThIH €eKTeH OTKI3UIII.

Kypeax wuxizammoiy meHwixmi Maccacvln anblkmay adicmemeci

MeHIIIiKTI Macca IMIUKI3aTThl TONBIKTAl YCaKTaFaH Ke3/IeTl OHbIH MaCCAChIHBIH OCIMIIK
IIMKI3aTBIHBIH KeJIeMiHe KaThIHACKL. 5,0 T mukizar (HakThl caaMak) 100 MIT ChIMBIMIIBUTBIKTAFbI
yJlecTiprim KosOara cajiblHBIN, KOJIOAHBIH KeJieMiHiH 2/3 OedjiriHe Ta3apTeUFaH cy P
KYWBUTBIT, aya IIbIFApy MaKcaThlHJa ME3TUI—ME3TiJ apajiacThipa OTBIPHIN, KalHAaFaH Cy
MoHmackeiHaa 1,5-2 carat ycranasl. Conan keiiin konba 20 °C—ka neiin caaKbIHaaI, Keaemi
Oeunrire neiiH Ta3apThIIFaH CyMeH P TONBIKTHIPBUIALL. KoOaHbIH Maccachl MKI3aT MEH CyMeH
Oipre emmieHAl. AJIBIH aja TeK Ta3apThUIFaH Cy KYWBUIFaH KOJIOAHBIH Maccachl aHBIKTAJIbI.
MemnmrikTi Mmacca ToMeHieri hopmysia OOHUbBIHIIIA €CEeTTEeN/Ii:

Pd

= (1)

Y P+G-F

MYH/IaFbI,

P — abcomoTTi KypFrak eciMJliK IIMKi3aThIHBIH Maccachl (T);

G — TazapThUIFaH CYMEH TOJNTHIPBIIFaH KOJIOAHBIH Maccachl (T);

F — TazapTeuiran cyMeH KoHE IMKI3aTIeH TONTHIPBUIFaH KOJOAHBIH Maccackl (T);
d — TazapThuIFaH CyabIH THIFBI3ALIFHI (T/cM3) (d =1.5124, r/cm3).

Kenemoix maccanwl anvixmay aoicmemeci.

Kenemuix macca Oenrini Oip BUTFANABUIBIKTAFBl YCAKTaIMaFaH IIMKI3aTTHIH TOJIBIK
KeJIeMIHE KaThlHAC PETIHIEC AaHBIKTalaAbl, MYHJAFbl KeJIeMre aya TOJTBIPFaH KybICTap,
KapbIKTap XKoHe Kanwmuistpiap Kipeai. ¥cakraamarad 10,0 r ecimaik mmkizaTeia keaemi 100
MJT OJIIIETIIT MUIHHAPTe caiblim, 50 MII Ta3apThUIFaH Cy P. KYHBUIABI, TE3AETIN apajlaCcThIPHII,
[IAKI3aTTBIH AJIATHIH KOJIEMI aHBIKTAJIbI.

Kenemaik macca keneci ¢popmyria OOHBIHIIIA €CETTEN/Ii:

d, =22 )

Vo

MYH/IaFbI,

Po — Genrini Oip BUTFANIBIIBIK JKaFJaibIH/IA OJIIICHIeH YCAKTaJIFaH IUKI3aTThIH MacCachl
(r);

Vo — eciMIiK IIHKi3aThl aTaTBIH KOJIEM M (CM>)

[[IuKi3aTTHIH CyChIMalIbl MacCachlH aHBIKTAy daicTeMeci (r/cm?). Cychimansl Macca (du)
BUTFAJIJIBIIBIKTAFbl YCAKTAJIFaH MIMKI3aTTHIH TOJIBIK KOJEeMiHe KaThIHAC PETiHJIE aHBIKTaa/bl,
MYH/aFbI KeJIeMre 0eJIIeKTep/IIH KybICTaphl )KoHE OJIap/IbIH apachIHIaFbl 00C OphIHAAP Kipe/i.
Onmierin UUIMHIPre YCaKTAIFaH IUKI3aT OPHAIACTHIPBUIBII, MIMKI3aTTHI TETICTEY YIIIH a3/aarl
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HIafKaIaael, ComaH KEHMiH MIMKI3aTTBIH aaThIH TOJNBIK KeyeMi aHbIKTanamsl. OchlmaH KeHiH
[IMKI3aT OJIIIEH/].
Cycbimansl Macca keseci (hopmysia OOMbIHIIA eCenTeNIi:

dy =2 3)

_VH

[wukizarTeig 6enexTimiri (1) mukizat OemmeKkTepiHiy imKi 60¢ KeHICTITIHIH MOJIIepiH
CUTNIATTAWIBI JKOHE IMUKI3aTTHIH KONIEeMIIK Macca MEH CYChIMaJbl Macca ThIFbI3/IBIFBI
apachIHIarbl alBIPMAIIIBUTBIKTHIH OHBIH KOJEMJIIK CaIMaFblHa KATBIHACKHI PETIH/IEC aHBIKTAJIIBI.

Benekrinik (IDx) keneci popmyina OoifbIHIIA ecenTeni:

dy — do

HC =
dy

(4)

MyHnarsl,
dy — mMKI3aTThIH MEHIIIKTI Maccachl (T/cm3),
do — muMKI3aTThIH KeJeMIIK Maccachl (r/cM3).

[[uki3aTTBIH KEYEeKTLIrH aHbIKTay ofmictemeci (r/cm®). KeyekrTimik —mukizat
OeJmeKTepiHiH immHAeri 00C OpBIHAAPABIH MOJIICPIH CHUIATTaiAbl J)KOHE MEHINIKTI Macca
(TBIFBI3OBIK) MEH KOJIEMIIK Macca apachlHIaFbl aWbIPMAIIBUIBIKTBIH MEHINIKTI Maccara
KATBIHACHI apKBUIBI aHBIKTAJIAIbI.

[IuKi3aTThIH KyBICTBUIBIFBI KeJleci (hopMysia OOMBIHIIA €CenTeN Ii:

M, = (5)

MyH1afbI,
dy — mMKi3aTThIH MEHIIIKTI Maccachl (T/cM3),
do — mUKI3aTTHIH CyChIMaJIBI Maccachl (T/cm3).

[[IukizaT KabaThIHBIH 0OC KOJIeMiH aHbIKTay omicreMeci (r/cm?®). IllmkizaT KaOaThIHBIH
Oipmirinaeri 0oc OpBIHAAPABIH CAJBICTHIPMAIBl KOJEMi JKOHE MEHIIIKTI Maccachl MEH
CychbIMaJIbl Macca apachbIHAAFrbl aWbIPMAIIbUIBIKTBIH MEHIIIKTI Maccara KaTbIHAChl PETIHIE
AHBIKTAJITBL.

[[IukizaT KabaTBIHBIH OOC K6JIEMIH ecenTey (hopMyIackl TOMEHIET1ICH:

V= dyd__dH (6)
y

MYH/JIaFbl,

dy — mMKi3aTThIH MEHIIIKTI Maccachl (T/cM3),

dH — MUKI3aTTHIH CyChIMaJIBl Maccachl (r/cM3).

Oxempazenmmi cinipy Koaghuyuenmin anvlkmay adicmemeci

5,0 r ycakTanFaH MIMKIi3aT, JIIeyill UIHHAPTe CATBIHBII, SKCTPAreHT (Cy MEH 3TaHOM)
kyibuibl (3Tanon 30%, 50%, 70%, 96%). Ockuraiima, MIMKi3aT TOJBIFBIMEH >KaObUIBII,
OipHeme caraTka Kauablpbuiael. CogaH KeWiH INWKI3aT KaFa3 CY3TiCli apKbUIbI CY3UIIL.
®OunpTpar 6acka eJIIeyil UINHAPTE CATBIHBIN, OHBIH KOJIeMi OCKITiIi.

DKCTpareHTTiH CiHipy KO3pPHUIHUEHTTEpiH ecentey GpopMynachl:
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X = (7)

MYHJIaFbl
V — mMKi3aTThl MJI TOJATHIPATHIH YKCTPAreHTTIH KOJIEMI);

V1 — sKcTpareHTT! MMKi3aTneH (M) CIHIpTeHHEH KeWiH KaJlFaH SKCTPAareHTTIH KoJeMi;
P — ycakranraH mmMKi3aTThIH Maccachl (T).

Jopinik eciMAIK IWKI3aTBIHIAFBl JKCTPAKTUBTIK 3aTTapAbl aHBIKTAY OJiCTEMECI.
[[Iuki3aTTaFbl SKCTPAKTUBTIK 3aTTapAbl aHbIKTay Kazakctan PecryOnmukachiHbIH MeMIIEKeTTIK
dapmakomnescel OoibrHIIa x)yprizingi. [Ilamamen 3 T (HakThl caaMak) yCaKTalfaH IIHKi3arT,
teciri 1 MM OoJIaThIH €NIeKTeH oTKeH, NuMdi 6ap konbara opHaIacTHIPbUIAALI, OFaH 50 M
OKCTPAreHT KOChUIAJbI, K00a ThIFBIHMEH ka0buibin, 0,01 rpaMM monikmeH enmeHeni ae, 1
caraTka Kayugelpbutanpl. ComaH KeiiH Komba Kepi CaTKBIHIATKBIIIKA KOCBUIBIN, a3iall
KalfHayBIH YCTaI OTBIPHII, 2 caraT 00¥bI KbI3AbIphUTa bl Koi0a camKbIiHAaThUIA bI, THIFBIHMEH
JKaOBLIAbI, OJIIICHEl KOHE MaccaJarbl YKOFAJITBUIFAH KOJIEM JKCTPAKIMUIBIK EPITKIIITEH
TOJILIKTRIPBUTaABI. Kombanarsl Kocma MyKHST MIAMKAIBIT, KaFa3 Cy3ri apKbUIBI KYPFaK KoJi0ara
cys3rijeHemi. 25 Ml cy3riieHreH epiTinai dhapdopaan acaiaFaH KYprakK KoHE I OJIIIEHTeH
BIJILICTA Cy MOHIIIACHIHA TOJBIFBIMEH OyIaHAbIpbUIaabel. KypFak KanIblK KypFaTKbIII mkadra
(102,5 + 2,5) °C TemmepaTypaga TYpakThl MaccachlHa AciiH kenTipimin, 30 MUHYT OOBI
IKCUKATOP/Ia CAIKBIHAATHUIA BI 1A, COHBIHAH OJIIICHE]T.

DKCTPAaKTUBTIK 3arTapAbiH Memmepi (X) maibi30eH, a0COMIOTTI KYpFaK IIHMKI3aTKa
€cerTeti, Keneci popmyna OONBIHIIA aHBIKTATA B

mx200x100

x = [Dx200x190 (8)

m4(100 — W)

Kenmipy ke3inde maccamnviy sHcoeanyvliH aHblkmay adicmemeci

KenTipy ke3inzne maccanblH koranyblH aHbikTay KP M® 1 6aceutbimer, 1—-Ttom, 2.2.32
(apMaKonesIbIK 9icTeMECIHE COMKeC KYPri3iii.

Kannvl Kyn menwepin anvikmay adicmemeci

Kammer xkyn memmepi KP M® [ 6acbutbiMbl, 1-tom, 2.4./6 TamanTapbiHa Ccoiikec
AHBIKTAJI/IBL.

Xnopcymex KbluKblIbIHOA epimetmin Kynoi aublkmay adicmemeci

XJopcyTeK KBIIKBUIBIHAA €pIMEHTIH Kyld — Oyl cyab(aTThl HEMece >Kaambl KyJai
XJIOPCYTEK KBIIIKBUIBIH/IA €PITKEHHEH KEeWiH allbIHATHIH KAIIBIK, 071 100 T muKi3aTKa makKaHa
ecenteneni. Aupikray KP M® [ 6aceuibimMel, 1-ToMm, 2.8 papMakonesuibIK 91icTeMeCiHe COUKeC
KYPrizimi.

Cmamucmuxanvlx oyoey

3epTTey HOTHXKENEepiHiH CTaTUCTUKANBIK oHeyl Windows xyiiecine apnanran GraphPad
Prism 10.6.1 Garmapnamanblk makeTiHae Oip (akTOpJbl TUCHEPCHSUIBIK Talgay (one—way
ANOVA) axici apkbutsl xxyprizinai. Koceimma ecenreynep Microsoft Excel 6arnapiamacsinga
OpBIHIAIABL. AMBIpMamIbLIBIKTap p < 0,05 OGonFaH karaiiia CTATUCTUKAIBIK TYPFBIIAH MOH/II
Jer KaObUTAaHIbL.

Bapnblk aHbIKTaynmap yII TOyeJci3 cepusia >KYpri3iim, opbip emmiey yHI MopTe
Katammanael (n = 3). Hotmwkenep X = SD TypiHme yCHIHBUIABL. AJIBIHFaH JEPEKTEPAiH
BapuaOeNbAUIITNiHIH ~ TeMeH  Ooilybl  ©CIMAIK  INIMKI3aTBIHBIH ~ JKOFapbl  JICHreie
rOMOTeHU3alMsUIanybIMeH (1 MM cTaHIapTTalFaH YHTAKTAay) KOHE OJIIIeyJIepiH TOFbI3 MopTe
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KaiiTamaHybl Ke3iHzae (3 Toyenci3 OMOJIOTHSIIBIK CEpHsl, OpKAWCBICBIHAA 3 TEXHUKAJBIK
KaiTasay) >KOFapbl JOJIIKTI aHATUTUKAIIBIK JKa0 IBIKTHIH KOJIIAHBUTYBIMEH TYCIHIIPLIEII.

Hoatu:kenep. 3eprrey Oapwiceinna Polygonum acerosum, Polygonum argyrocoleon,
Achillea salicifolia xone Achillea setacea nmopinmik ©CIMIIK HIMKi3aTTapbIHBIH HETI3Ti
(apMaleBTUKa—TEXHOJOTHSIIBIK KOPCETKIIITEpl 3epTTeNal, oap/blH YHiHAI KOHE IIbIHANBI
THIFBI3/IBIFBIHA, KEYCKTITITIHE, KA0ATThIH 00C KoJIeMiHe, SKCTPareHTTi CiHipy Ko puImeHTine,
HKCTPAKTUBTI 3aTTapblH LIBIFBIMBIHA JKOHE KBIIIKbUIIA €PIMEHTIH KYJI MeJIIepiHe epeKIie
Ha3ap ayJapbUIIbl.

AnpIHFaH MONIMETTep OacTamKbl OCIMIIK IIUKI3aThIHBIH CalachlHA JKOHE OHBIH
CTaHJAPTTAJFaH AKCTPAKTTAp OHMAIPICI YIIIH TEXHOJOTHSJIBIK TYPFBIIAaH >KapaMIbLIbIFbIHA
KemeHai Oara Oepyre MyMKkiHAiK Oepeni. CoHbIMEH Kartap, 3€pTTENTeH HBICAHIAPIbIH
KepceTKimTepi (apMaKoIesIIbIK OCIMIIKTEPMEH CalbICTBIPBUIALI, OYJI 3epTTEeyre albIHFaH
IIMKI3aTThIH KOJIAHBICTAFhI TATANTAPFa COMKECTITiH Oaranay YIIiH Heri3 0omaibl.

3eprrenreH OOBEKTIIEPAIH (HapMalleBTHKAa—TEXHOJOTHUSIIBIK KOPCETKIIMTEPT IKOHE
onapbIH (GapMaKomesIbIK TypJiiepre colkecTiri 1-kectene Oepinarex.
Kecre 1. Polygonum xoHe Achillea xeiibip TyplepiHiH ©CIMAIK IIMKI3aTBIHBIH
(dhapmaIeBTUKa—TEXHOJIOTHSIIBIK TTapamMeTpiiepi
Ne | ITapametpJiep P. P. P. A. A. setacea
acerosum | argyrocole | aviculare salicifolia
on
1 | Yiiagi 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 | Kenemaix 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 | KeyekTiiik 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 | Kabarrtein Ooc | 0,613+0,04 | 0,680+0,04 | 0,910+0,06 | 0,590+0,05 | 0,380+0,02
KeJeMi

3epTTenreH HbICAHIAPIBIH (DapMaleBTUKAa—TEXHOJIOTUSUIBIK KOPCETKIIITEPIH Tajaay
OJIap/BIH OHMOJOTHSUIBIK OJICEHi 3aTTapibl SKCTPAKIMsUIayFa TEXHOJOTHSUIIBIK TYPFBIAAH
KapaMJIbUTBIFBIH Oaranayra »oHE CTaHAapTTaIFaH NpPOIECTep YINIH OHTAWJIBl TYPJIEpiH
aHbIKTayFa MYMKIHIIK Oepemi. Keyektimik, KabarTeiH O0OC KejieMi, YHIHI >KOHE MEHIIIKTI
Maccajarbl albIpMAIIBUIBIKTAD HETI31HJAE ASKCTpareHTIEH OapbIHIIA THIMII OPEKETTECETiH
HBICAHAap/IbI O6ITin KepceTyre 0omaibl.

3epTTenreH KbI3bll Tacna (Polygonum) TYplepiHiH iIIiHAE TEXHOJIOTUSAIBIK TYPFbIJIAaH €H
KoJaunbIichl P. aviculare GonbIl TaObUIAbI, OUTKEHI OHBIH KOFaphl keyekTutk (0,890) nmen
KabatTeiH 60c keseMi (0,910) xepceTKimTepi 3KCTPareHTTIH ©CIMIIK YJIMAchlHa KAPKbIH/IbI
EHY1H JKOHE THIM/II MaccaaaMacy/lbl KamTaMachI3 eteai. An P. argyrocoleon xoune P. acerosum
TYPJIEPiHIH KYPBUIBIMBI THIFBI3/Iay XKoHE 0OC KeJieMi a3bIpak OOJFaHIbIKTaH, Oy epITKIIITIH
WHDUIBTpAIUACHH OastyJaTybl MYMKIH, ajaia OHTAMIBl dKCTPAKIUS KaFaauaapbiHaa Oy
TYpJIep Jie eHJAeyTe >kKapaMmbl. bapiblK yiI TYpHAiH YHIHZII JKOHE MEHIIIKTI MaccajapbIHbIH
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YKCACTBIFBI, COHJIal—aK OeIIeKTep KYPBUIBIMBIHIAFBI aWbIPMAIIBIIBIKTAPIBIH KEYEKTITIK
eceOlHeH TEHECTIpiTyl epITKIIITIH MUKI3aTIIeH THIM/II )KaHACybIHa MYMKIHIIK Oepei.

3epTTenreH MBIHKAIBIPAK TYplepiHiy iminae (4. salicifolia, A. setacea) >KkcTpakuusiiay
YUIiH A. Setacea TYypi HEFYpJbIM OHTAHIbBI (hapMaIleBTHKAIBIK—TEXHOJIOTHSIIBIK KaCHETTepre
ue. byn typaig y#iaai teiFeiabiFs (0,080 r/em?), keyekrimiri (0,310) xone KabaTThiH O0C
kenemi (0,380) TeMeH, OyJ1 epiTKIIINEH dPEKETTeCy KE31HIe SKCTPAreHTTI yCTan Typy YIIiH
KHUHAKBI, O1paK THIMJII KYpBUIBIMIIBI KepceTeni. A A. salicifolia keyekTinik neH KadaTThIH 060C
KOJIEMIHIH >KOFapbl MOHJIEPIMEH CUTIATTaJabI, OYJT1 OOIIEKTEP apachiHAaFbl KEHICTIKTIH YJIKEH
OOJybIMEH CHUMATTaNabl XOHE EPITKIIITIH YCTadyblH OaKbUIayJbl KUBIHAATYBl MYMKIiH.
Ocpuraiitna, A. setacea OWONOTHSIBIK O€NCEHMAl 3aTTapAbl CTaHAAPTTHI CYJIBbI JKOHE CYIIbI—
CIUPTTI AKCTPAKIHSIIAY YIIIH HEFYPIIBIM KOJAWUIIBI T CaHaTa lbl.

JKyprizinren 3epTTey aschlHIa dKCTpAreHTTIH KyThuly ko3¢ dunuenti (K,) ecenremnmi.
Byn kepceTkim opiflik ©CIMAIK IIMKI3aThIHBIH YT MAacCACBhIHBIH OipJiriHe MIaKKaHIaFrbl
EPITKIIITI YCTal TYpy KaOUIETIH KepceTell >KOHE SKCTPaKIUsIay MPOIECTepiH Kocmapiay
KEe31HJIeT1 HeTi3ri mapameTp OOJIbIN TaObLIa bl

K. MmorzIepine (2—kecTe) KacalaFaH Tanaay MKKi3aT MeH SKCTPAreHTTIH 63apa SPEKETTeCy
TUIMIUTITT ©CIMIIK TYpiHE Je, epITKIMTIH TaOWFaThlHA Na aWTaplIbIKTail TOyenai eKeHiH
kepceTTi. Polygonum TybICEIHBIH OKUIIEpl apacbklHaa eH xorapbl K, Mounepi P. aviculare
TypiHze, acipece 50%—nbIK 3TaHONIB Kojanranaa (3,81 mu/r) Gaiikanabl, Oyl €3 Ke3erinae
MaTepual KYPBUIBIMBIHBIH 3KCTPAreHTTI aJcopOnusuiayra OSHIMIIIITIH KOHE OHBIH JKOFaphl
OKCTPAKUMSUIBIK THIMIUTITIH aiffakTaiinel, an P. argyrocoleon oprama kepcerkimrepai, P.
acerosum 00Jica KEyEKTUTITHIH TOMEH/IIT1 MEH DKCTPAreHTTI CIHIpY KaOlJIeTiHIH IMEeKTeYILTITH
O1IIIpeTiH eH TOMEHT1 MOHEPl KOPCETTi.

Kecte 2. DxcTpareHTTiH XKYThUTY K03 uuuenTi (Mi/r)

Ne | Dkcrparenr | 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% stanon 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% stanon 1,80+0,03 | 2,07+0,02 | 3,20+0,02 | 3,02+0,03 | 5,75+ 0,04

Achillea TywICBIHBIH TYpJEpl YIIIH A. Sefacea epiTKIIITI copOUMsUIayFa €H >KOFapbl
Ka0iner TaHbIThIN, 70%—ABIK 3TaHON KOJAaHbUFaHAa mMakcuManabl K, xepcerkimine (7,54
MI/T) xereni, an A. salicifolia 6onca Gipriama TOMEH KOPCETKIIITEPMEH CHIATTANIaIbl, Oy
acipece opTaia KOHIICHTPaLUsIIbl Cy—CIUPTTI SKCTpareHTTep Al naiiananran ke3ze A. setacea
IIMKI3aThIHAH OMOJIOTHSUIBIK OEJICeH/II 3aTTapAbl SKCTPAKIUSIAYABIH THIMIUIIT >KOFapbl
exeHiH kepcereni. Typmi epiTKiITEpAiH THIMIUILIH CaJbICTBIPY 3€PTTENITeH TYPIEPAiH
KOMIIUII YIIH cy—cnupTTi 3kctpareHTreplin (30-70%—apIK 3TaHON) OHTAMIBI E€KEHIH
allKbIHAAIBI, OUTKEHI OYJI IIMKI3aTTap €H JKOFaphl CiHIpY KO3(QQUIMEHTI MEH OelceHIi
KOMITOHEHTTEP/I1H OapbIHILIA KO IILIFRIMBIH KaMTaMachl3 €Tell; COHBIMEH KaTap Ta3apTbUIFaH
CyIbl HEMece >KOFapbl KOHLIEHTpalusuibl 3TaHoiabl (90%) naiinanany Oapnsik Typiepae Ka
MOHIH TOMEHJETeNl, Oy epiTKITIH >KacyllaapaliblK KEHICTIKKE €HY JKOHE OCIMIIK
MaTepHaIbIHBIH KYPbUTBIMBIH/IA YCTATy KaOUIETIHIH MIEKTeyll eKeHIIriMeH TYCIHIipiei.

Ocpinaitma, Ky MoHIEp1 3€pTTENTEH TYPIEPIiH SKCTPAKLIUAFa TEXHOIOTHSIIBIK TYPFbIIaH
KapaMJIbUTBIFBIH aHBIKTayFa MYMKIHAIK Oepeni: P. aviculare MeH A. setacea cOpOLMSHBIH €H
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YKOFapbl THIMJIUTITIH KOpceTe/i, OYI1 oCIMIIIK TYPiH JKOHE IKCTPAKIIHS JKaFaiapblH TaHIay1a
MaHBI3/IbI POJT aTKAPaJIbl.

Jopinik eciMIiK MHKI3aThIH CTaHAAPTTAY JKOHE KOJJAAHBICTAFbl (HapMaKOTESUTBIK
TaJanTapablH KaTaH CaKTaTyblH KAMTaMachl3 €Ty asChIHIa OHBIH Callachl MEH >KapaMIbLIBIFBIH
pacTalThIH CaHABIK KOPCETKIIITepre MYKHT Tajjay KYPri3uidi, atam aTKaHna, KenTipy
KE31HJIeT1 MacCaHbIH a3al0bl )KOHE XJIOPCYTEK KBIIIKBUIBIH/A €PIMEUTIH KYJIIH MacCasbIK yieci
CHSIKTBl MaHBI3Jbl TapaMeTpiepliH HoTwxkenepi 3—-kecrene Oepinren. bynm  Herisri
KOPCETKIMTEPAl Talaay MIUKi3aTKa ToH (U3UKAITBIK—XUMHUSUTBIK KaCHUETTEePAl CHUIIaTTal KaHa
KOiMaii, COHBIMEH KaTap JalbIHIay, KENTipy HEMece CaKTay Ke3eHAEPIHIer TEXHOIOTUsIIBIK
MPOIIECTEPIiH OY3bUTYbIHAH TYBIHAAYbl MYMKIH ayBITKYJIAP/bl aHBIKTAyFa OHE IIUKi3aTThIH
CTaHJAapTTallFaH (UTONpenaparTap OHIIpiCiHe >KapaMAbUIBIFBIH KEIIeHAl Typnae Oaranayra
MYMKIHJIIK Oepe/i.

Kecre 3. [1Iuki3aTThIH CaHIBIK KOPCETKIMITEP1

Ne | 1O Kenriprenaeri macca HCI KbIIKbLIBIHAA epiMedTiH
HIbIFbIHBI, % KyJjaep, %

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

2 | P. argyrocoleon 6,56x0,01 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

Herisri ¢pu3nkanplK—XUMHUSIIBIK KOPCETKIMITEPAl TalIay 3epTTEITreH OapiblK Typiepe
BUTFANIBUIBIK MOJIIIEPiHIH TYpPakThl ekeHiH (6,01-6,73%) xepcerrti, Oyi MaTepuaiibiH
KENTIpUTy ICHreil MeH CaKTally KOPCETKIIITEePiHIH YKCACTHIFBIH aifFakTaiiipl. COHBIMEH KaTap,
KYJ1 MOJIIEPiH/Ieri albIpMalIbUIBIKTap MHHEPAIIbI KYpambl >KOFAphl TYpJEPIl aHBIKTayFa
MYMKIHTIK Oepni: Achillea TyvichiHBIH oxunnepinae (4. salicifolia, A. setacea) Oyn
KepceTkimrep coikecinme 8,51% xone 7,33%—1b1 Kypaca, Polygonum TybICEIHBIH TYpIEPIHIE
KYJAUTIK AeHTeil ToMeHipek (4,72—7,86%) exeHl OaliKasibl.

Kn MoHzmepi MeH (U3HMKANBIK—XUMUSUIBIK MapaMeTpriep OOHBIHIIA MATiMeTTepIl
CaJIBICTBIPY OMOJIOTHUSIIBIK OSJICEH T1 3aTTap bl SKCTPAKIUSIIAY YIITIH TYPJIEPl TEXHOIOTHUSIIBIK
TYPFbIJIaH KapaMIbUTbIFbIHA Kapail peTTeyre MyMKiHiK Oepeni. EH Konmaiinsl cunaTramanap sl
JKOFaphl COPOIMSIIBIK KaOlJaeT TeH IIMKI3aTThIH OHTANIIBl TYPAKTHUIBIFBIH YINTACTHIPFaH P.
aviculare xoHe A. setacea Typaepi xepcerti; an P. acerosum, P. argyrocoleon xoHe A.
salicifolia Typnepi opTamia KepceTkimrepre ue, 6y 0eiaceH i KOMIOHSHTTEP I THIMI1 0o
aITy YIIiH KCTPAKIIHS JKaFIaiIapbliH HEFYPIIBIM MYKHSAT TaHIAy bl TAAIl €TE/Ii.

DKCTPAaKTUBTI 3aTTapAblH IMLIFBIMBL (%) MOpUTIK ©CIMIIK IIHUKI3aTHIHBIH CalachblH
(hapMaKOTHOCTUKAIBIK Oaraay/ia KOJAAHBUTATHIH €H MaHBI3/IbI )KOHE HET13T1 KOPCeTKIMITePIiH
Oipi GosbIn TaOBUIAABI. ByJl KOpCETKIIT oCIMIIK MaTEePHAIIBIHBIH AKCTPAreHTIIEH dPEKETTECy
Ke3iHJe epUTIH KOMIIOHEHTTepAi Oeiinm ImblFapy KaOUIeTiH KepceTeai, OChUIaiIa
OMOJIOTHSUTBIK O€JICeHII 3aTTap/iblH OapbIHIIA KOIl MOJIIEpiH alylbl KaMTaMachl3 €TETiH
OHTAWJIBI EPITKIMTI YTHIMABI TaHIayFa MYMKIiHAIK Oepeni. byman Oesek, IKCTpakTHUBTI
3aTTapAblH HIBIFBIMBI (DUTOIIpErapaTTap aidyJblH TEXHOJIOTHSUIBIK CXEeMajapblH d3ipieye
MaHbI3/Ibl KPUTEPHH PETIHJE aJbIHBIN, SKCTPAKIUS MPOLECIHIH TUIMIUIrIHE, YHEMAUIIriHEe
JKOHE KalTalaHyblHA 9Cep €Tel; 3epTTENTreH YJTIep YIIiH SKCTPAKTUBTI 3aTTap IIBIFBIMBIH
aHBIKTAy HOTHXKelepi 1—cyperTe KenTipiireH, Oy yArijep apachblHIaFbl allbIpMalIbUTBIKTApPIbI
BU3yaJIIbl OarajiayFa J>KOHE IIHMKI3aTTBIH TEXHOJIOTHSUIIBIK YKApaMIbUIBIFBI Typaiabl THICTI
KOPBITBIH/IBIIAP jKacayFa MYMKIiH/IK Oeperi.
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OKCTpakTHUBTI 3aTTap WHIFbIMBL (%)
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Cypet 1. DKCTpaKTUBTI 3aTTap/IbIH IIBIFBIMbI

DKCTPaKTUBTI 3aTTAp MIBIFBIMBIH TAJIJIAy SKCTPAKIIUSA THIMIUTITIHIH MIUKI3aT TYPiHE )KOHE
9KCTPAreHTTIH TaOWFaThIHA aNTapIbIKTail Toyenai ekeHiH kepcerTi: P. aviculare 30%—IbIK
ATaHOJIJIbI KOJIJaHFaH/1a MAaKCUMAJIIBI IIIBIFBIM Oepin, THAPOGUIILII KOCBUIBICTAPABIH YKOFaPhI
9KCTpaKUUsATIaHy ACHIeHiH Kepcerce, P. acerosum YIIiH CyJbl )KOHE TOMEH KOHIICHTPALUSIIBI
staHon epitiHgici (*21-22%) oHraiinel Oonbi TaObaAbl; an P. argyrocoleon mmKizat
KYPBUIBIMBIHBIH ~ THIFBI3JIBIFBIHA OAMJIAHBICTBI AKCTPAKIUSHBIH €H TOMEH THIMIUIITIMEH
cunarrananbl. Achillea Typnepinin apaceiHna A. salicifolia cynbl 3KCTpakuusi Ke3iHAE €H
JKOFaphl MIBIFBIMIBI (=27%) KamTamacki3 erce, A. setacea 50—70%—IbIK 3TaHOJIA YKAKCHI
HOTHXKE KOPCETT1, OYJI OHBIH €PITKIIITI KHHAKBI KYPBUIBIMIA YCTaIl TYPY KaOuleTiH Oinaipeni.
JKanmbr ypaic kepceTKeHAeH, 3epTTeNreH YATUIepAeH ONOIOTHsIIBIK OeJICeH 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 TOMEHIETE1; OCHI MAIIMETTep Heridinae P. aviculare meH A.
salicifolia cranmapTTBI PKCTPAKIMAFA €H KOJAMIBI TYpJIep A€M TaHbuica, P. argyrocoleon xoHe
A. setacea YIIiH SKCTPAKIUS JKaFIaillapblH OHTAWIAHIBIPY KAXKET.

Tanaksbliaay. XXyprizuires 3epTrey NMKi3aTThIH KYPBUIBIMIBIK—MEXaHUKAIIBIK KaCUEeTTEP1
MEH SKCTPaKIMs MPOIECTEPiHIH TUIMIUII apachblHIA eJeyili TOYeNIUTIKTIH Oap eKeHiH
KepceTTl. AHbIKTanFaHAa, Polygonum xone Achillea TywbicTapblHa KaTaThIH 3€PTTENTEH
TYPACPIAIH TEXHOJOTHSIIBIK TYPFBIAAH >KapaMJIbUTBIFBIH aWKBIHIAUTBIH HEri3ri  (akTop
OJIapAIbIH KEYEKTUTIrT MeH KabaTThlH Ooc kesiemi Oousibim TaObutambl. byim kepceTkimTep
epITKIIITIH 6CIMJIIK TIHIHE TepeH eHy KMHETUKachIHA Tikenel acep ereni [16—-17].

KeyekTinik meH 60c KeJeMHIH KOFapbl KOPCETKIMTEPi, acipece Polygonum TyBICHIHBIH
eKinnepine (atam aiTkanma, P. aviculare) ToH, mud@y3UAIBIK MPOLECTEP YIIIH KOJANIBI
JKaFIail KaJIBINTaCThIpaabl. by eciMIIKTEpIiH Kep YCTi OeNKTepiHAe KEYyeKTep KYHEeCiHIH
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KAKCHI JaMybl SKCTPAareHTTiH HHQUIBTPALUACKHIH KEHUIIEeTe 1, OyJI aTanFad napameTpiiep MeH
9KCTPAKTUBTI 3aTTAP/IbIH NIBIFBIMBI APACHIH/IAFbl AHBIKTAIFAH KOPPEISAIIUSIMEH PacTala/Ibl.

Kepicinme, P. argyrocoleon xone Achillea TybICHIHBIH OKUIAEPIHE TOH aHAFYPIBIM
TBIFBI3 KYPBUTBIM MacCaaJIMacy >KbULIAMIBIFBIH MIEKTeH . ByJ1 THIFBI3 MIMKI3aTTaH MaKCATThI
KOMIIOHEHTTEP/IiH TOJIBIK OOJIIHII MIBIFYBIH KAMTAMAChI3 €Ty YIIH dKCTPAKIIHS KaFqaiIapbiH
OHTAMIAHBIPYIbIH (IKCIIO3UIIMS YaKbITBIH apTTHIPY HEMECE MPOIIECTI KAPKBIHIATY SICTEPIH
KOJIJIaHy ) KaKeTTUTiriH kepeereni [18].

JKYMBICTBIH MaHBI3[IbI ACTIEKTIIEPiHIH Oipl — MIUKI3ATTHIH (DPU3UKATBIK—TEXHOIOTUSITBIK
cunarramanapel (Kn) MeH OHBIH OHOpapManeBTUKAIBIK KYHABUIBIFBIH (9KCTPAKTUBTI
3aTTap/IbIH MIBIFBIMBI) aKbIpaTy 0okl TabblIaabl. Erep cinipy koaddumuenti (Kn) HerizineH
EpITKIITIH KEeyeKTep MEH Kamwuisipiapaa OeTki Kepily KylTepi MeH iCiHy KYOBLIBICTaphl
eceOiHeH (UBUKAIBIK YCTAIYbIH CHIIATTaca, OHAA OSKCTPAKTUBTI 3aTTApJbIH IIBIFBIMBI
OMOJIOTUSUTBIK OEJICEeH Il 3aTTap KEIICHIHIH XUMUSUIIBIK TAOMFAThI MEH EPITiIITITiH KOpCceTeIi.

Tannay HoTmXKenepl KepceTKeHAeH, MMKI3aTThiH copOuusblk Kaodumeti (Kn) 50-70%
ATAHOJ KOJIJAHBLIFAH/IA €H )KOFaphl MOHII KOPCETTi. by, BIKTHMAaI, aTanFaH KOHIICHTpaIUsIIap
JMara3oHbIHA JKacylma MeMmOpaHamapbl MEH JKacyllla KaOBIPFACBIHBIH IOJIHMEPIIECPIHIH
CEJICKTHBTI iCIHYyiMEH OaiJIaHBICThI, COHBIH HOTH)KECIH/IE OOMIICKTePIiH IITKi KOJIeMi YaKbITIIa
VITFasJIBL.

CoHBIMEH KaTap, KONTereH TYpJep YIIH 3KCTPAKTUBTI 3aTTAPABIH €H >KOFAPhI IIBIFBIMBI
cy xoHe 30-50% nsTaHON KoNaHbUTFaHJa OalKaumbl. by 3epTTenreH mumkizaT KypamblHIa
MOJISIPJIBI  KOCBUIBICTAP/IBIH  (TTOJIMCAXapUATep, (IIABOHOWATHI TIMKO3UATEP, OPTaHUKAIBIK
KBIIITKBUIIAp) 0acklM €KEHIH KepceTemi. ATajaFaH KOCBUIBICTApAbl THIMAI Oeim aimy YIIiH
EPITKIIITIH XKOFaphl AMAIEKTPIIK OTIMILIIT menrymi (akTop 00k TaOblIaab.

3epTTenreH  KOpCETKIITepAeri  TYPIIK  albIpMalIbUIBIKTap  aHATOMMSUIBIK—
MOPQOJOTHSIIBIK ~ €PEKIISITIKTEPMEH: JKacylla KaObIpFalIapblHBIH  JIMTHU(UKAUSIIAHY
JOpEKeCi )KoHE MEKTHH/IIK 3aTTap IbIH MeJIIIepiMeH TyCiHaipiaeai. JINTHUH Meiepi )Korapbl
TBIFBI3 KYpbUIBIMIAp (acipece P. argyrocoleon—ra Ton) nuddy3us yuriH Gpu3nKaiblK TOCKAybLUT
OOJIBITN, EPITKIIITIH MaTepwasl IMIHAC JKOFaphl JACHIEWIe YCTalyblHa KapaMacTaH,
OKCTPAKIUSHBIH Kbl THIMILUTITIH TOMEHIETE/].

AJBIHFaH HOTHIKEJIEp 0acKa aBTOPJIAp/IbIH 3epTTeyJepimMen coiikec keneni [19, 20], omap
Polygonum wxone Achillea TypicTapbl YLIIH yiIna KYpbUIBIMBIHBIH YHBIMAACYBl SKCTPAKIUSA
MPOIIECIHIH MIEKTEHTIH CATHICHI OOJIBIN TAOBUTATHIHBIH KOPCETKEH.

Ocpnaiiia,  GapMareBTUKATBIK—TEXHOJOTUSIIBIK ~ KOPCETKIIITEp  MpenaparTapabl
Ty IbIH OHAIPICTIK ChI30aChIHBIH JAeTEPMUHAHTTAPhI 00l TadbbuTaabl. Keyekri Typiaepre (P.
aviculare, A. salicifolia) xwvungam skctpakius yiria 30-50% 3TaHon KongaHy THIMII, aJl THIFBI3
KypbutbiMABL TYpiiepre (P. acerosum, P. argyrocoleon, A. setacea) TUApOMOIYNbII TY3ETY
woHe 70% crnupT KoJJaHFaH Ke3/ie CiHIpy Ko UIIUEHTIHIH KOFapbhl MOHIH €CKEPY KaxkeT.

KopbITBIHABL. 3eprrenreH TYpPAEPIIH (hapMaIeBTHKAIBIK—TEXHOJIOTHSITBIK
KOPCETKIIMITEPIHAE albIpMAIIbUIBIKTap aHBIKTAIABL: P. aviculare Polygonum TyBICBIHBIH
IIIHET] eH JKOFaphl KEYeKTUIK eH 0oc Kabar keneMiMeH cumatTaica, A. setacea Achillea
TYBICBIHBIH IINHAETI €H YJIKeH OJKCTpareHTTI CiHipy Koadduimentin kepcereni; P.
argyrocoleon aHaFYpIBIM THIFBI3 KYPBUIBIMBI MEH TOMEH JKCTPaKIUSIIBIK KaOileTiMeH
EpEeKIIeICHEI].

DkcTpareHTTi ciHipy kodddunmenTiHiy (Kn) MoHIAEpi epiTKIITIH KaXKeTTi KeleMiH
€CeITeY JKOHE IIUKI3aT—3KCTPareHT» KaTbIHACKIH OHTAWIAHIBIPY YIIIH KOJAAHBUTYbl MYMKIH,
OYJT TEXHOJIOTHSUIBIK MPOLIECTIH KalTa OHAIPUTYIILIITiH KaMTaMachl3 eTeli.
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KenTeren ynrisiep yIIiH 3KCTPaKTUBTI 3aTTapIbIH MAaKCUMAJ/IbI IIBIFBIMBI CyJIBIH JKOHE
30-50% sTaHON epiTiHAUIEPIHIH KOJAAHBUTYBIMEH KaMTaMachl3 €TiIe/ll; apajac KYPhUIbIMIbI
xeke Typiaep yuriH 30-70% 3TaHoI KOJJaHy THIMAL.

ATBIHFaH HOTIDKENIEpAl TPaKTUKAIBIK KOJJaHyFa €HTI3y YINH JOpUTIK  OCIMIIK
IIMKI3aThIH OaH opi (PUTOXUMUSIIBIK 3€PTTEY KOHE OHBIH CTaHIAPTTAPBIH )KYPri3y KaKeT.

Mynnesiep KaKTBIFBICHI. bi3 My/ienep KaKThIFBICHIHBIH )KOK €KEHIH MalliMIeHMi3.

AsTopaapasin yiaeci. Konnenuusust a3ipney, E.C., KK., I'K., ®.K. Opsianay, 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., I''Y. Makanans! xa3y, K.K., I'. K., K. H., b. K.. bi3 6ys marepuanabiy OypsIH skapusuiaHOaraHbIH
KoHe Oacka Oacmanapia Kapajiy/a eMEeCTiriH MaTiMIenMi3.

Kapxblianabipy. Atanral sxymbic [IporpaMmanbIk—MaKcaTThl KapKbUIAHIBIPY AsICBIHAA JKY3€TEe aCBIPBIIIBL,
BR24992761 xobacel: «MenuuuHa >kKoHE BETCPHUHAPINBIK KOJNJAHY YIIiH OTAaHABIK Oocekere KaOimeTTi >kKoHe
Kayinci3 xaHa uTonpenapar Ke3IepiH i31ey, OJapIbIH XUMUSIIBIK KaCHEeTTepi MEH OMOIOTHSIIBIK OEJICCHIUTITIH
3eptrey» (2024-2026 xK.).

JepekTepain KokeTiMaiiri Typanst masimaeme. Ockl 3epTTeyiH HOTHKEIEPiH KOMIAWTHIH JepeKTep MaKaja
MOTIHIHIH 1IIIHAE KAMTBUIFaH.
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AHHOTaNUA

BBenenne. B ¢apmaneBTHueckoll Hayke JIEKapCTBEHHBIM pACTEHHUSIM  OTHACTCS
OPUOPUTET KaK HMCTOYHMKAM OHOJIOTUYECKH aKTHBHBIX BemecTB. (COrjiacHO MpPOTrHO3Y
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
JMAHHOTO  WCCIEAOBAHUS M3yYeHbl  (HapMalleBTHKO—TEXHOJIOTHYECKHE TapaMeTpbl U
KOJMYECTBEHHBIE TIOKA3aTeNu TpeX BUIOB pona Polygonum (P. acerosum, P. argyrocoleon, P.
aviculare) u nByX BUnoB pona Achillea (A. salicifolia, A. setacea).

Heab. llenpio HacTOSIIETO HCCIENOBaHUS SIBISETCS olpezaeneHue (papMaleBTUKO—
TEXHOJIOTHYECKUX MapaMeTpOB JIEKAPCTBEHHOI'O PACTUTENILHOTO CHIpbS poloB Polygonum u
Achillea na OCHOBE OIICHKH WX (PHU3UKO—XMMHYECKHUX IMapaMeTPOB, HEOOXOIUMBIX IS
NOCHEAYIOMEH  SKCTpakiuu  OWMOJIOTHUECKHM  aKTHBHBIX  BELIECTB U pa3pabOTKu
dbuTonpenaparos.

Martepuanabl U MeToabl. [IpoBeeHO CPaBHUTENBHOE HUCCIIEAOBAHUE 10 OMPEACTICHUIO
(bapmMareBTUKO—TEXHOJIOTHUYEeCKUX TmapameTpoB. Ceipbe ObUTO coOpaHo B BocTouno—
Kazaxcranckoii obmactu B mepuon uioHb—aBryct 2024 roma. OmpeneneHbl NOKa3aTelH
MJIOTHOCTH, TIOPUCTOCTH, 00beMa CBOOOTHOTO ci0sl, Koadduimenrta noriomenus (Boaa, 30—
90% »3TaHON), BIAXHOCTH, COAEpXkAaHMS 3076l M BbIXOJA SKCTPAKTUBHBIX BelllecTB. Bce
U3MEpPEHUs] TPOBOAMIIUCH B TPEX HE3aBUCHUMBIX Cepusix (n=3), pe3ynbTaThl MpPeICTaBICHbI B
Buge X \pm SD.

Pe3yabTarbl. Hanbonpiras mopucTocTs U CBOOOIHBIN 00beM ciost cpenu Polygonum
BeIsiBIICHBL Y P. aviculare (0,890+0,001 u 0,910+0,001), Torna kak MHHAUMAaIbHBIC 3HAUYCHUS
Kod(duImenTa MmorIoneH!s1 dKCTpareHTa orMeueHsl y P. acerosum (1,00+£0,01 mn/r st
BO/bI). A. setacea nponeMoHcTpupoBana MakcuManbHbll Kn npu 70% stanone (7,54+0,01
MII/T). MakcuMasbHBIN BBIXOJT OKCTPAaKTUBHBIX BellecTB 1uist P. aviculare coctasuin 25,3% npu
30% ostanone, ma A. salicifolia — 27,2% npu BonHoM skcTpakiuu. IloTeps maccel mpu
BBICYIIMBaHUM BapbupoBaia B npeaenax 6,01-6,73%, 3oma, nepacteopumas B HCl — 4,72—
8,51%.

3akaoyeHue. MeXBUIOBbIE pa3IUYMsl TEXHOJIOTMUECKUX I1apaMeTpOB M3yUYEHHBIX
0o0pa3loB OKa3alu MpsAMOE BIMSHUWE HAa UX COPOLMOHHBIE CBOMcTBa U 3(PPEeKTHUBHOCTH
AKCTpPAKIUU. Y OTACIBHBIX MpeAcTaBUTENeH poaoB Polygonum u Achillea 3adukcupoBaHbI
BBICOKAsi TIOPUCTOCTh M BBIPAKCHHBIE COPOIMOHHBIE MOKa3aTtenu. [l OONBIIMHCTBA BHIOB
BoaHbie U 30-50% pacTBOpBI 3TaHONA 00ECTIEYHITM MAKCUMAIIBHBIN BBIXOJ AKCTPAKTHBHBIX
BenlecTB. [lomyueHHble AaHHBIE MOCIYXaT OCHOBOWM AJiA JajbHEHMIIEero M3ydeHus cocTaBa
HKCTPAKTOB U MACIITAOMPOBAHUS MPOIECCa IKCTPAKIIUH.

KimroueBbie caoBa: Polygonum, Achillea, nekapcTBeHHBbIE PacCTEHUsS, PACTHTEIIbHBIC
OKCTPAKTHI, (hapMaKOTHO3HSI.

STUDY OF PHARMACEUTICAL-TECHNOLOGICAL PARAMETERS AND
NUMERICAL QUALITY INDICATORS OF PLANT RAW MATERIALS OF THE
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Y .M. SULEIMEN !, K.K. KOZHANOVA 2, GM. KADYRBAYEVA 2,
F.E. KAYUPOVA 3, ZH.ZH. NURYMOV !, B.G. MAKHATOVA *,
A.B. DZHALGASBAYEVA 2, B.T. KYDYRBAY 2, UM. DATKHAYEV 2,
G.0. USTENOVA ?

@) | 78
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KASHMY Ne 1 (76) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692

! JSC «K. Kulazhanov Kazakh University of Technology and Business», Astana, Kazakhstan
2 Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

3 Kazakhstan-Russian Medical University, Almaty, Kazakhstan

4 National Academy of Sciences of the Republic of Kazakhstan, Almaty, Kazakhstan

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
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 (7,54+0,01 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
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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 studies, 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
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encountered by services that process complaints may provide useful empirical input for
healthcare management practice [5—8].

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 complaintsy, «complaint managementy,
«patient support services», «internal audit» 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 «AMU»,
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: Ciry»x0a nmoaiep>Kku 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
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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
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
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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
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

Upto4 1 2.9

5-10 4 11.4

11-14 10 28.6
@)y | ’4
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15-20 18 51.4
More than 20 2 5.7

Main Channel for Receiving Appeals

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  |— 8 < 7. 107
Written Complamt (Paper-based) [l 2.90%
Dagital Platform E-Otiuish | 2.60%

Qoldau 24/7 Platform | 14.30%

Social Networks and Messengers | 0,00%

0.00% 500% 1000% 1500% 20.00% 2500% 30,00% 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 in Systems

:

2.90%

48.60%
~_46,50%
» Very comfortable = Mostly comfortable
= Mostly uncomfortable Very uncomfortable
= Only one system is used at work
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Figure 2. Assessment of comfort when simultaneously using multiple information systems
and channels for processing appeals, in percentages

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
0,004 -

Different Logins ~ System Failures No Data Export for Time Constramts

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
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commission/management)

40-60% 17 48.6
20—-40% 13 37.1
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.
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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
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
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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
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.
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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.

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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Makcartspl. [lanuentrepai Kongay >KoHe iIIKI capamnTamMa KbI3METI MaMaHJIapbIHbIH
YUBIMIACTBHIPYIIBUIBIK JKOHE THU(PIBIK KenepriuiepAl Kajdail KaObUITAaWTHIHBIH Oaraiay,
COHJIali—aK IMIaFBIMHBIH OacTamnkbl ce0eOiH Tipkey MEH KaliTajlama OTIHIIITEpi ecemKe aly
apachIHIaFbl OalIaHBICTHI OaFajay.

Marepuangap men aaicrep. 2025 xbutFbl 26 Kapama meH 2026 >xbutbl 21 KaHTap
apaibIFbIHIa oHTaliH—aHKeTa (Google Forms) Konmany apKbUIbl SMIUPHUKAIBIK CUIIATTaMaJIbl—
AQHAJTUTHKAIIBIK KOJJIEHEH 3epTTey JKYprizuimi. 16 cypakTaH TypaTblH aBTOPJBIK AaHKETa
nalganaHbeUIAbRL. [pikTeMere marueHTTepal KOJjay >KOHE IIMIKI capanTtama KbhI3METTEpPiHIH
(GYHKIUSTAPBIH  OPBIHIANTBIH  MEIUIWHANBIK YABIMAAPABIH 35 KBI3METKEpl EHTI3UIII.
CunaTtTamanblK CTAaTUCTHUKA >KYPri3uii, accoruarnusap OUmep/IiH 107 KpUTEpUi apKbLUTbI
Oaramanel (p<0,05).

Horuxenep. baiinanbic apHaapbIHBIH €H KEH TapajifaH TYpJepi a3aMaTTapblH JKEKe
Kemyl JoHe TelneoH apkpuUibl Oainanbic Oommbl (37,1%). XKarmatimapaein 97,1%—biHna
OipHeIe )KYHeMEeH )KYMBIC 1CTey KOJIAaHChI3 JIeT OaraliaH/bl. AKIapaTThIK )KYHeIePMEH KYMBIC
icTeyieri Heri3ri KUBIHABIKTAP €CENTUINK YIIH JepeKTepIiH IKETKUIIKCI3IIrT KoHe
MiHJIEeTTepAIH O1p MaMaHFa IMIOFBIpJIaHybIHA OAMIaHBICTHI IIIAMAIaH THIC )KYKTEME 00Jbl. by
dakropnap Ttuicinme 42,9% xone 34,3% xarmaiina OaramaHnel. JKyiiene IIarbIMHBIH
Oacrtankbl ce0eOiH Tipkey >kayantapabiH 97,1%—biHaa (Heri3iHeH epKiH TYpAeE) KepceTul,
€CENTLIIKTe KalTamama IIarbIMaapibl ecenke amy — 65,7% sxarmaiina. bactanksl cebernri
TIpKEy MEH KalTajaMa UIaFbIMJapAbl €cCelKe ajly apachblHAa acCOIMaIUsl aHBIKTAJIIbI
(OR=6,67, p=0,038). 3epTTeyniH KoeHEH AU3alHBIH €CKepe OTHIPHIN, aJbIHFAH HOTHXKEIEep
ceben—canaapiiblk OaiIaHbIC PETIH/E eMEC, acCoMAIUsIap PETIHIAE TYCIHIIPITY1 THIC.

KopbiTbiHabl. [udpraeik  kemepriiep, JKOFaphl KYKTEME JKOHE  IIaFbIMIAp
AQHAJTMTUKACBIHBIH MIEKTEYJ CTaHIapPTU3AMICHI TAIMEHTTEP/A1 KOJAay JKOHE 1IIKI capanTama
KBI3METI MaMaHJapbIHBIH >KYMBICBIHIAFBl HETI3r1 KeIepriiep peTiHAe aHBIKTaNAbl. TymKi
cebenTepil TIpKEyre *)oHe KaWTajlaHAThIH OTIHIMTEPAl MOHUTOPHUHTLIEYre OIpbIHFAl TOCLI,
JIepeKTEP/Ii KCIIOPTTaY MEH Tayigay GyHKIMSIAPBIH XKETIIAIPYMEH KaTtap, OChl KbI3METTEPIiH
OTIEPANMSUTBIK  MYMKIHJIKTEpIH KYIICHTyl MYMKIH, ajl OKBITYFa JETeH KaKETTUNK Te
PECTIOHJICHTTEP TapalnblHaH KOCBIMIIIA Ha3ap ayaapy/Ibl Tajarm eTeTiH OaFbIT PETiH/E aTajIbl.

Tyitinai ce3nep: mamueHTTEpAIH KaHAFaTTaHYbl, MEIUIIMHAIBIK KOMEKTIH Carachl,
NEHCAayJbIK CaKTay KbI3METTEpiH Oackapy, KeJIeHEH 3epTTeyliep, MEHCAYJBIK CaKTay
aKIapaTThIK Kyhemnepi, U PIIbIK ASHCAYIIBIK CaKTay.

OPTAHU3BALIMOHHBIE U IU®POBLIE BAPBEPBI B PABOTE CJIYKb
MOJJEPKKHA NAIIMEHTOB U BHYTPEHHEM SKCIEPTU3BI:
INONNEPEYHOE AHKETHOE UCCJIEJOBAHUE MEJIUITUHCKHUX
PABOTHHMKOB B KASAXCTAHE

N.B. TU3ATOBA, C.E. UBPAEB
HAO «MemuuuHckuil yauBepcutetr Actana», Actana, Kaszaxcran

AHHOTAUA

BBenenne. Cnyx0a MOMNEPKKH TMAlMEHTOB W BHYTPEHHEH OKCIEPTH3BI UTPAET
KIIIOYEBYIO POJIb B MPeoOpa30oBaHUM OOpalleHUH MallMeHTOB B yIpaBlieHdeckue pemeHus. Ha
MPAKTUKE CYIIECTBEHHBIMHU OapbepaMu MOTYT OBITh BBICOKAs Harpy3ka, MHOKECTBO KaHAJIOB
npuema oOparieHuii 1 GpparMeHTUPOBAHHOCTh HH()OPMAITMOHHBIX CHCTEM.
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Heab. OneHka OpPraHW3alMOHHBIX W MHQPPOBBIX 0aphepoB, BOCIPUHUMACMBIX
COTPYJIHUKAMHU CITY>K0 MOJACPKKHU MallMEHTOB U BHYTPEHHEH SKCIEPTU3bI, a TAK)KE U3yUeHUE
CBSI3U MEXKIY (UKCAIMel TIepBONPUYMHBI KaJT0Obl M YI€TOM MOBTOPHBIX 0OpaIlieHH.

Marepuanabl u Metoabl. B epuon ¢ 26.11.2025 mo 21.01.2026 roxa 6s1710 TPOBEICHO
IMIUPUUYECKOE OMHUCATETLHO—AHAIUTHYECKOE TIOTIEPEUYHOE UCCIICIOBAHUE C UCTIOIb30BaHUEM
onnaitH—ankeThl (Google Forms) u3 16 BompocoB. B BeIOOPKY BKIIOYEHBI 35 COTPYIHHUKOB
MEIWIIMHCKUX OPTaHU3AIHKA, BBIMONTHIIOMNUX (YHKIHH CIYXOBbI MOJIEPKKH MAIUEHTOB U
BHYTpeHHEN »sKcnepTusbl. [IpoBeneHa omnucarenbHas CTaTUCTHKA, aHalW3 acCOLMAIUN
BBITIOJIHEH € NTPUMEHEeHneM TouHoro kputepust Gumepa (p<0,05).

Pe3yabTaTbl. Hanbonee pacnpocTpaHeHHBIMH KaHAJIaMH TTOCTYIUICHUS OOpalieHui
OBLTH TIMYHBIC BU3HUTHI TpakaaH U Tenedonnbie 3B0HKH (37,1%). B 97,1% ciydaeB — pabota ¢
HECKOJIbKUMH CHCTeMaMH Oblila OlleHeHa Kak HeyAoOHas. OCHOBHBIMU TPYAHOCTSIMH OBLIU
HexBaTKa (PyHKIMI BBITPY3KM JAaHHBIX JJisi OTYETHOCTH (42,9%) u meperpys3ka BCIIEICTBUE
KOHIICHTpAIlMU 3a7a4 Ha oHoM crienunanucte (34,3%). @ukcanusi mepBONPUYUHBI K00k B
cucreMe otrmedanack B 97,1% oTBeTOB (NMpeMMYILECTBEHHO B CBOOOIHOW (opme), yder
MOBTOPHBIX ’kKajo0 B OTUYETHOCTH — B 65,7%. BrisiBnena acconmamus Mexay Qukcarmueit
NEPBONPUYMHBI U YYETOM MOBTOPHBIX kanod (OR=6,67, p=0,038). C ydeToM momepeuyHoro
nu3aifHa MCCIEOBaHUs TIOJMy4YEHHBIE pe3yJbTaThl CIEAyeT WHTEPHpPEeTUpPOBaTh Kak
BBISIBJICHHBIE aCCOIUAIINY, & HE KaK IPHYNHHO—CJICICTBEHHBIC CBS3H.

3akaouenue. [ludppoBbie Oapbepbl, BbICOKas Harpy3ka M  OrpaHUYEHHAas
CTaHJApPTHU3AIUsl AHAJTUTHKU JKAJI0O OMpeieNieHbl KaK KIIYEBBIE OTpaHUYCHHUS B paboTe
CHEIMAINCTOB CiIyXObl. EnuHBII moaxon K ¢uKcauuu MepBONPUYUH, MOHUTOPUHTY
MOBTOPHBIX OOpAIeHUH, HApSAY C yIydlleHHeM (YHKIWA BBITPY3KH JaHHBIX U aHAUTUKH,
MOJKET YCUJIUTh ONEPAllMOHHBINA MOTEHLIMAN 3TUX CIY’kKO, TOrJa Kak MOTPEOHOCTH B 00yUeHUU
Takxe ObUTM 0003HAUEHBI PECTIOHACHTAMH KaK 00J1acTb, TPeOyIoIIas BHUMAHUS.

KutoueBble ciioBa: y/10BIETBOPEHHOCTh MAIUEHTOB, KAU€CTBO MEAMIIMHCKON ITOMOIIH,
yIOpaBleHUE CIyk0aMu 37ApaBOOXPAHEHHUS, MOMEPEYHbIC HUCCIENOBaHUs, WH(DOpPMAIIMOHHBIC
CUCTEMBI 3JpaBOOXpaHeHMs, HIU(POBOE 3IpaBOOXpaHEHHE.
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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.
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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
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
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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
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 lung
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
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"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-
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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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] ITI-11I 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: D s
2020 Not reported asa | Not reported were improvement in putmonary
. Lo Not assessed function and
[19] primary outcome separately significantly several several QoL
better after the domains gomains
intervention
Kwan et Significant . .
al., improvement in Not reported Nota primary CRQ improved | Not assessed PR '1mpr0ved
6MWT separately outcome functional status
@)e | 102
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2019
[20]
Xiao et Positive Comprehensive
al., h?hflz\r”t)h::laisn changes in FVC, FEVI, SF-36 1, SGRQ PR improved
2019 t%le control the symptom and MEF l’ Not assessed | 6MWD, QoL, and
[21] ou domain of improved some spirometric
group SGRQ parameters
Basha . . A prolonged
et al 6MWT Spirometric rogram improved
2024’ improved Notreported | parameters and | Described to a Not assessed P ergldurancs and
mp separately lung capacity limited extent
[22] significantly . pulmonary
improved functi
unction
Juetal, FEV1 and Holistic nursing
was associate;
2019 FEV1/FVC iated
[23] Not reported Not reported | were higher in Not reported Not assessed with better
the intervention spirometric
group parameters
g:r(lil & Both groups | No differences Quality of life ];l:)xaﬁrglg;ir
¢ Between-group | improved; no | in FEVI/FVC; | improved more P
2019 e ) . . enhanced QoL, but
[24] superiority was between SpO2 1 in the in the Not assessed ot all
limited group experimental experimental . .
differences group group physiological
effects
Q}znt FVC, FEVI, im rso(\iSdQ after
2023" Not a prima FEVI/FVC, thepcourse' art IMT enhanced the
primary Not reported | and PEFR were b 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 | improvement in | 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
Zle:liwa 6MWT: marked Iglzer%V:?: FEVI, FVC, Not a prima IMT produced the
S advantage with g we and FEV1/FVC PIMALY 1 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 FEVI/FVC lung volumes and
[29] intervention separately showed no Not reported Not assessed Pa02, but not in
group significant FEV1/FVC
differences
Zhang L IHHE appears
etal., 6MWT +11.9% Reduction mn Positive pilot Not a primary promising, but
; Borg severity Not assessed .
2025 from baseline . changes outcome requires
[30] score 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
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scale was observed with IHHE. In the single-blinded RCT by Eleawa et al. [28] the IMT group
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
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support was obtained for the 6MWD/6MWT and quality of life domains, whereas data on
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
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limitations in daily activity, rather than at reversing irreversible fibrotic or mixed fibrotic-
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
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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
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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* On-®apabu ateiEaarsl Kazak yiTThIK yHUBepcHTeTi, AnmMatsl, KasakcTan

3 Kazak cropT ’oHe Typu3M akafeMuschl, Anmatel, KazakcTan

Tyiingeme

Kipicne. Oxmnenig kociOu manapl aypyiapbl (U3HKAIBIK JKYKTEMere TO3IMIUTIKTIH
TOMEHCYIMEH, CHTIT'YMEeH, KYHACTIKTI OeJICeHAUTIKTIH MEKTeyiIMEeH jKOHE eMIp CcarachIHbIH
HamapjayblMeH acracaabl. MyHAall TalHMeHTTepAe OKIENiK JKOHE KONMKOMIOHEHTTI
OHAJITYABIH TUIMALUIITT TypaJibl AepeKTep IMEKTEYJIi koHe OipKenKi emec.

MakcaTtbl. OKIIeHIH KociOU MaHIbl aypyJiapbl 0ap epecek MalrueHTTePAe OKIEeTiK 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 nepekkopmapbiHaa ojapablH KypbUIFaH coTiHeH Oactam 2025 xbuirsl 30
Kapaimara JefiiH KOChIMIIa KOJIMEH i37eyMeH Oipre »xypri3iani. bapneirer 348 xa30a
AHBIKTAJIBl, KaWTajdaHATBIH >ka30aiapAbl ajblll TAaCTaFaHHAH KOHE IPIKTEY KpHUTepuidiepi
OOMBIHINIA CYpBITITAYJaH KEWiH camalblK cuHTe3re 12 6acTankel 3epTTey eHrizinmi. Erep epecex
MalUeHTTEepACT] MHEBMOKOHMO3, CHUIMKO3, KocinTik OCOA xoHe okmeHiH Oacka 1a
CO3BUIMAJIBI KOCiOM MIaHbI aypysapsl Oap HayKacTap 3epTTeil, OHAITY apanacybl OaranaHca
JKOHE KeMiHzle Oip peleBaHTThI HOTH)KEe OOMBIHINA EPEKTEp YCHIHBUICA, MYHAl 3epTTEyiep
€HT131I/.
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Hotuaxenep. Exrizinren 3eprreyiep TyTacTaid ajdraH/a OKIENiK )KoHE KOIIKOMIOHEHTTI
OHAITYBIH (PU3UKAJIBIK KYKTEMEre TO3IMILIIK TIEH OMip canachlHa KOJIAMIIBI 9CEPiH KopceTe .
Bipkarap »yMbIcTapa €HTIry 1iH a3ai0bl >KOHE CHIPTKBI THIHBIC ATy ()YHKIMSACHIHBIH JKEKEJIeTeH
KOPCETKIMITEPIHIH JKaKcapybl na Oalkanael, aynaiina Oy HoTHxKenep Oipkenki 6ommanbl. Ex
allkbIH ~ ocepiiep  WHCIOUPATOPIBIK  OYIIIBIKETTEPAl  JKATTHIKTBIPYIbl  KAMTHTHIH
Oarnmapiamaniapaa Oaitkanael. Konma 6ap 3eprreynepie kocion-eH0eK HOTHXKENepl i )Ky31HIe
OarananOaraH.

KopbIThIHABI. OKIIEHIH KociOW MIaHIbI aypysapbl Oap MAIUEHTTEP/E OKICHTIK JKOHE
KOIIKOMITOHEHTTI OHAJITy HeETri3iHeH (U3UKANBIK JKYKTeMere TO3IMIUIKTIH >KoHE eMip
CamachlHBIH JKaKcapybIMEH actacaapl. Jlomenaemenik Oa3aHbIH HETI3rl  MIEKTEyJepi
3epTTeyNIepAiH KIMHUKAJIBIK >KOHE OJiCHAMAJBIK OIPKENKI eMEeCTiri, »KYMbICTap CaHBIHBIH
a3MIBIFBl JKOHE Y3aK Mep3iMIl eHOCK OOKaMbl Typajibl JEPEKTEPAiH KETKUTIKCI3AIrT OOJIbIT
TaObLIAIbI.

Tyitinai ce3aep: oKmelniK OHAITY, KOMKOMIIOHEHTTI OHAITY, OKIICHIH KOCIOM IIaHJ bl
aypynapsl, kocintik OCOA, HHCIUPATOPIBIK OYJIIIBIKETTEPAl KATTHIKTBIPY, OMIp Caracsl.

YOPEKTUBHOCTD JJETOUYHOM U MHOI'OKOMITIOHEHTHOM
PEABMJINTALIMU TPU TIPOPECCUOHAJIBHBIX NIBIJIEBBIX
3ABOJIEBAHUSX BPOHXOJETOYHOM CUCTEMBI

M.B. BAYPXXAH !, A.E. TYJISIEB >3, C.A. KAUPTEJIBJIUHA !, K.C. ABCATTAPOBA ',
K.O. TEKEBAEB !, K.b. AB3AJIUEB 4, B.H. ABCUEBUY °

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

2 JJaBopaTopHsi OTKPHITHS M pa3pabOTKH JeKapCTBEHHBIX cpejcTs, HazapOaes YHHBEpCHTET,
Acrana, Ka3zaxcran

3HAO «KaparananHckuii MequuuHCKUN yHuBepeuteT», Kaparanasl, Kazaxcran

* Kasaxckuii HalMOHATBHBINA YHUBEPCUTET MMeHH alb-Dapabu, Anmartsl, Kazaxcran

5 Kazaxckas akajieMusi CiopTa U TypusMa, AnMatsl, Kazaxcran

AHHOTaNUA

AkTtyanbHocTh. [Ipodeccronanbhble MbUIeBbIE 3a001€BaHUS JETKUX ACCOLUUPOBAHbI
CO CHMXXCHHEM IEPEHOCHUMOCTH (PU3MUYECKOW HArpy3Kd, OJBIIIKOH, OrpaHHYECHHEM
MOBCE/IHEBHON aKTUBHOCTH M YXYJIIIEHHEM KauecTBa X H3HU. JlaHHble 00 3¢ (eKTUBHOCTH
JAEroyHOH M MHOTOKOMIIOHEHTHOM peaOMiIUTaluu y TaKuX MaIlMEeHTOB OCTAarOTCA
OTpaHUYEHHBIMU U HEOTHOPOIHBIMH.

Heas. CucremaruzupoBaThb  jJaHHble 00  3(p¢GEeKTUBHOCTH  JIETOYHOM |
MHOTOKOMIIOHEHTHOW peaOuuTalud y B3pPOCIBIX MAlUEHTOB C MNPO(ecCHOHATbHBIMU
IBIJIEBBIMHE 3200JI€BAHUSAMH JIETKUX C aKIEHTOM Ha MEePEeHOCUMOCTh (PM3NYECKON HaArpy3KH,
OJIBIIIKY, (DYHKIIMIO BHEIIHErO JIbIXaHUs, KauyeCTBO >KU3HH M NPO(EeCCHOHATbHO-TPYIOBbIE
HCXOBI.

Marepuanbl U MetoAbl. CuUCTEMaTHYECKUA O0030p BBINIOTHEH B COOTBETCTBHH C
PRISMA 2020. Tlouck npoenén B PubMed/MEDLINE, Scopus, Web of Science Core
Collection u Cochrane Library ot inception mo 30 uHosi0ps 2025 roga ¢ JOMOTHUTEIBLHBIM
py4yHBIM TIOMCKOM. BrisiBieno 348 3amuceif; mocne ynaneHus ayOIuMKaToB M 0oTOOpa IO
KPUTEPUSIM BKJIIOYEHUSI B KAYECTBEHHBIM CHUHTE3 BOLLIM 12 MEPBUYHBIX HCCIIECIOBAHUIA.
Bxiroyanuce ucciaenoBaHUS  B3POCHBIX NAIMEHTOB C ITHEBMOKOHHO30M, CHIIMKO30M,
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npodeccuonanbHoi XOBJI 1 ApyrumMu XpOHUYECKUMHU MBUICBBIMU 3200JI€BaHUAMU JIETKUX,
€CJIM OLICHMBAJIOCh PeaOMINTAIMIOHHOE BMEIIATENIbCTBO U MPEACTABISIINCH TAHHBIE XOTs Obl
110 OJTHOMY PEJIEBAHTHOMY MCXOY.

PesyabTaThl. Briatou€HHble HCCleOBaHUS B IIEJIOM YKa3bIBalOT Ha OJarompusTHOE
BIUSHUE JETOYHON U MHOTOKOMIIOHEHTHOW PEeadMIMTAlMK Ha MEPEHOCUMOCTh (DU3MUECKO
Harpy3KkH M KayecTBO KU3HH. B psje paboT oTMedanoch Takke YMEHbUICHHE BbIPaKEHHOCTH
OJIBIIIIKY M YJIyYIIIEHHWE OTICNBHBIX MMOKa3aTeleil (YyHKIMN BHEIIHETO JbIXaHUs, OJHAKO TU
pe3yabTaThl ObUTH MeHee oHOpOoaHbIMU. Hambomnee BbipakeHHbIC A (PEeKTh HAOIIOIATNCh B
nporpaMMax, BKJIIOYABIIMX TPEHUPOBKY HMHCIHUPATOPHBIX MBI, [IpodeccronanbHO-
TPYJOBBIE UCXO/bI B IOCTYIHBIX UCCIETOBAHUIX MTPAKTUYECKH HE OLICHUBAIUCH.

BoiBoabl. JIérouHas W MHOTOKOMIIOHEHTHAasi peaOWiIWTalMs Yy TMAalUeHTOB C
npodeccuoHaNbHBIMU MBLIEBBIMU 3a00JIEBaHUSMU JIETKUX aCCOLIMMPOBAHA MPEUMYIIIECTBEHHO
C yIydIlIeHUEM NEPEHOCHMOCTH (DU3MYECKOW Harpy3ku M KadecTBa >KH3HU. OCHOBHBIMU
OTpaHMYEHUSIMU JIOKa3aTeJIbHOM 0a3bl OCTAIOTCS KIMHUYECKass U METOJoJIornyecKas
HEOJTHOPOJHOCTH MCCIEAOBAHUMN, MAJIOE YUCIIO PabOT M HEIOCTATOK JAHHBIX O JOITOCPOYHOM
TPYJOBOM IIPOTHO3E.

KiroueBble cJjioBa: JierodHas peaOWINTAlMs, MHOTOKOMIIOHEHTHAs peaduInTaIms,
npodeCCHOHANIbHBIC TBIIEBBIE 3a00eBaHusl JerKux, nmpodeccuonanbHas XOBJI, TpeHupoBKa
WHCIUPATOPHBIX MBIIII, KAYECTBO JKU3HHU.
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K 90—JIETUIO KA®EJIPbI IICUXUATPUU U HAPKOJIOT'UHN
NUMEHU ITPOPECCOPA I'.H. 3AJIbIIMAHA

b.b. JUKAPBYCBIHOBA

B 2026 roxy ucnonasiercs 90 net co qHsA ocHOBaHMs nepBoil B PecryOnmke Kazaxcran
Kadenpsl MCUXUATPUU U HAPKOJIOTHHU. VICTOpHUS CTAaHOBIEHUS IMCUXUATPUYCCKONW TOMOIIH B
ropozae BepHoM (HbIHE AJIMaThl) ¥ TOCJIETYIOMIETO Pa3BUTHS TICUXUATPUIECKOTO 00pa3oBaHUs
UMeeT TITy0OKHe UCTOPUYECKHE KOPHH, BOCXOAAIIHe K KOHITY XIX Beka.

B 1890—e roapr opauHaTop BepHeHCKOro koeuHoro Jjiazapera ['yMUHCKUN MPEToKuiI
IPOEKT CTPOUTEIHCTBA OTACIBHOTO 3JaHus IS TyleBHOOOIbHBIX Ha 5—10 xoek. HecmoTps
Ha TO, 4TO 37[aHue OOJIBHUIIBI OBLIIO TIEpEeIaHo MpreMHOM KoMuccun B 1894 rony, haktuyeckoe
Hayayo ee paboTel oTHOCHUTCA K 1896 romy.

B Tedenne nepBoro roga paboTel B OOJBHUIIE OTCYTCTBOBAI Bpay—TICUXUATP, YTO OBLIO
00yCIIOBICHO KaK HEAOCTaTOYHBIM (PMHAHCHPOBAHHMEM, TaK M HEKETAHHEM CIICIUATHCTOB,
OKOHUYMBIIUX POCCHUIICKHE YHUBEPCUTETHI, padOTaTh B OTHAJCHHBIX PETHOHAX, KAKUM B TOT
nepuop cumrtancs ropon Bepsbiit. Jlume B 1897 romy 3aBenyromuM OONBHHULICH 7S
IylmIeBHOOONMBHBIX ObT Ha3HaueH Bpad—Ticuxuatp A.C. Ky3pMUIIKHIT — BBITYCKHHUK
Kazanckoro VYHuBepcurera, C HPUXOJOM KOTOPOTO HA4ajoch (PaKTUYeCKoe OKa3zaHUe
ncuxuarpuaecko momont. B 1919 roxgy GompHHMIIA TpeoOpa3oBaniack B CeMHpPEUEHCKYIO
obOmactHyto OonpHHIly, a ¢ 1922 roma crama BBINOJHATH (YHKUIMH PETHOHAIBHOU
ncuxuaTpudeckor 6ompHUIEI. B 1935 romy GonpHuia monyunia craTyc AyiMa—ATHHCKON
00JTaCTHON KIMHUYECKOW TMCUXUATpUUecKoil OonpHUIB! (HbiHE PecnyOnmkaHCKUN HaydHO—
MPaKTUYECKUH TEeHTp Tmcuxudeckoro 3xo0poBbsa, PHIIIII3) u omHoBpemMeHHO cTana
KIMHUYeckod  0azoif  Kaszaxckoro  rocygapCTBEHHOrO — MEOUIIMHCKOTO — MHCTHTYTa
Hapkomznpaa Kazaxckoit ACCP (Ka3sI'MI) (upine Kazaxckuit HalimoHaIbHBIN METUITMHCKUI
yausepcuteT umenu C.J1. AcpennusipoBa). B mocneayromye roapl esTeIbHOCTh OOIBHUIIBI
OCYIIECTBIISIIACh B TECHOM CBS3H C Kadempoid.

Kadenpa ncuxuatpuu u Hapkosioruu (HbiHE Kadeapa MCUXUaTpUuu U HAPKOJIOTHH UMEHU
I''. 3ampnmana) Owpuia oOpa3oBana B 1936 roxy. IlepBeiM 3aBemyronum kKadempoit cramn
IJIaBHBIA Bpay AnMa—ATHHCKOW 0O0JAacCTHOW KIMHUYECKOW NCHXHUATPHUECKOW OOIHHMIIBI
JI.I'. KameHeukuid.

B nepuon ¢ 1936 no 1947 ronel kadeapoit pykoBOIMI JOKTOP MEIUIMHCKHX HAYK,
npodeccop bopuc HukxonaeBuu Cepadumon (1886-1957). b.H.CepapumoB oxoHUMIT
Nmnepatopckuii HoBopoccuiickuii yausepcutet B Ogecce B 1911 rogy, nociie yero moiayuus
cnenuanu3anuio Bpaya-ticuxuatpa. B 1913-1914 rr. on paboTtan mMiaalmmM OpJHHATOPOM
6ospHUIIBI «Bceex CrkopOsmmx» BeIOMCTBa UMIIEpaTpuilbl Mapuu (BrocieicTBUH — O0IbHUIIA
um. Qopens). Ilocne cmyx6s1 B apmuu B ronasl IlepBoil MUPOBOI BOMHBI MPOAOIKUI
BpadyeOHYIO0 neATenbHOCTh B JleHmHrpanckoi OonbHuie uMm. Dopens, a B 1926-1935 rr.
BBITIOJTHSUT 00SI3aHHOCTH PAfOHHOTO IICUXHUATPa, COBMEIAst MPAKTHYECKYIO U MEeAarornyecKyro
NESITEIbHOCTD.

B nexabpe 1934 roma mo xonkypcy b.H. Cepadumor Obim m3bpan mpodeccopom
kadeapsr neuxuatpun KazsI'MU. 30 nexabpst 1935 roga B JIeHHHTpascKkoM rocy1apcTBEHHOM
opaeHe JleHMHa MHCTUTYTE YycoBeplleHCTBoBaHUs Bpaded um. C.M. Kupoa 3ammrun
JOKTOPCKYIO JccepTaliuio Ha Temy «IIpoxoaumocTs remaTo — TMKBOPHOTO Oapbepa 171l coieit
Homa», craB mepBbiM B KazaxcTaHe JOKTOPOM MEIULMHCKUX HAyK IO CHEUUATbHOCTH
CIICUXUATPUSD.
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OH BHOCIEACTBUM MOAJAEPKUBAJl HAyYHBIE CBA3M C BEAYIIMMM HAay4YHBIMH LIEHTpaMU
Jlenunrpana, B TOM uymciae c¢ HayyHo—mccnenoBaTebCKUM HMHCTUTYTOM MO3ra  UM.
B.M. bextepeBa u Hucturyrom ¢usuonorun um. akaa. W.II. TlaBmoBa. Ero nHaydHbIe
uccieoBaHusl ObUIM  TOCBSIIEHBI BOMpPOCAaM  KJIMHMYECKONM M AKCIEepUMEHTAIbHON
NICUXUATPUH, UM onyOirkoBaHa 61 Hay4Has paborta.

IIpogheccop b.H. Cepagumos

B BoeHHBIE TOJBI HAYYHBIE UHTEPECH! KadeIphl, KaK U y BCEX COBETCKHUX ICUXHATPOB,
OBLTM COCPEOTOUYEHBI HAa M3YUYCHUH ICUXHUYECKUX PACCTPOMCTB TPABMATHUECKOTO TI'eHE3a.
b.H. CepadumoB ydactBoBasn B kKoMmIuiekcHOU padote Kaz['MU, mocesimenHol mpobiemam
JedeHus Kay3anruu anuTenbHbM cHOM. C 1947 roma paboTtan mo COBMECTUTENBCTBY CTAPIIUM
Hay4HBIM COTpyaHUKOM Akaaemun Hayk Ka3zCCP.

Hogerii sTan pa3Butus kadenpsl CBS3aH C MMEHEM BBIIAIOIIETOCS YYEHOTO, 1.M.H.,
npodeccopa Aabppena [lerposuua LlTecca (1899-1955), Bozrnasnssmiero kadgeapy ¢ 1947
no 1955 ron.
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IIpodeccop A.IL. ltecc chirpan BaKHYIO pOJib B pa3BUTHUU HAYYHBIX HUCCIEIOBAHUNA U
opraHu3amuio yuyeoHoro mporecca. Mim Obuto pa3paboTaHO METOAMYECKOE PYKOBOJCTBO IO
o0miell TCHXOIMATOJIOTHH, KOTOPOE LIMPOKO HCIOJIb30BaJIOCh MPU TOATOTOBKE MOJOABIX
npenoaaBaresneil, KIIMHUYECKUX OpJIMHATOPOB, MPUBJICKABIIMXCS K HAYUYHBIM HCCIIEI0OBAHUSM.
A.I1L. ITecc co3nan npu kadenpe pasnndnbie Jadopatopun: onoxumuueckyto (C.M. 3aiinena,
M.M. Bomsne), wmanueckyro (I'.C. CelimanuHa), BBICIICH HEPBHOW JESITCIBHOCTH
(I'.H. 3anpipman). [log ero pykoBOJICTBOM OBLIO BBIITOJIHEHO 3 KaHIMAATCKUE TUCCEPTALUN —
H.A. bByxanuesoii, I'.1. 3anpiivana, P.I'. MnemeBoii. Takke BrepBble Hadaid OOy4deHHE B
KIMHUYECKOH  opaumHatype  BbimyckHMKM — KasI'MUM  ka3zaxckoil — HalMOHAIbHOCTH
(M.M. UcaranueBa, M.M. MyxameTiuH).

Ilpogheccop A.Il. llImecc

B nocneBoeHHble TOJBI COTPYIHUKH Kadeapbl aKTUBHO yYacTBOBAJIM B CTaHOBJICHUU
CUCTeMBI cyaeOHO-TIcHXHaTpudeckor skcrmepTusbl B Kaszaxcrane. IlepBeie 3aBemyromue
kadeapoi ncuxuarpun b.H. Cepadumor u A.Il. Illtecc 6pun 1 mepBbEIMU mpodeccopami,
Y4aCTBOBABIINMH B TIPOBEACHHUH CYyICOHO—TICUXUATPUUECKUX IKCIIepTH3. B cBsA3M ¢ TeM, 4TO
BO MHOTUX PETHOHAX CTpPaHbI €Ille OTCYTCTBOBAIM TCHUXUATPUUYECKHUE OOJBHUIBI U HE ObLIO
KaJpoB Bpadel—TCUXUaTpoB, AnMa—ATHHCKas OONacTHas KIWHUYECKas IMCUXUATpUYecKas
OoJbHMIIA CTajla HEO(MUIIMAIbHBIM IIEHTPOM CyAcOHON TICUXHATPUH, a CBEJAEHUA 00
IKCIIEPTHON paboTe €XKETOHO HAMPABISUTHCH qupekTopy uHcTuTyTa M. B.IT. Cepbekoro.

B 1947 roxy mpodeccop A.II. IlITecc 6pu1 Ha3HAYEH TJIABHBIM BHEIITATHBIM IICHXUATPOM
MunucreperBa 3apaBooxpanenuss Kazaxckoit Coserckoit Cornumanuctuyeckoir Pecryomuku.
[Tox ero pyxoBoacTBoM B 1953 romy 65110 ipoBenero B K3pui—Opae nepoe PecniybnmnkaHckoe
COBEILIAHUE ICUXUATPOB.
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B 1956-1957 rr. xadeapoii BpPEeMEHHO 3aBeJOBall JOIEHT, MOMAMOJIKOBHHK
Jlennnrpanckoit Boenno—mopckoit akanemun Amurtpuii Anexcanaposu4d EBcradbes.

3HaYMTENbHBIN 3Tal B UCTOPHH Kadeapsl CBA3aH ¢ AEATEILHOCTHIO J.M.H., Tpodeccopa
I'puropus Uabnua 3aasumana (1926-2000), Bosrnasissmero kadeapy B 1957-1991 rr.
Ero nayunasi, nmegarornueckasi 1 OpraHu3allMOHHAas JAESITEJbHOCTh BO MHOTOM OIpEeiniia
dbopMHupOBaHKE HAYYHOW IIKOJIBI IcuxuaTpuu B Kazaxcrane.

I'N. 3anpivan  oxoHumn Je4yeOHbld  ¢axynbrer Kaz3[MU, Obu1  CranmHCKUM
crunienauatoM. B 1954 romy mon pykoBoactBoMm mpodeccopa A.Il. Illrecca 3ammutun
KaHIUJATCKYI0 Auccepranuio, a B 1969 rony B TaimikeHTe moa pyKOBOACTBOM akKaJeMHUKa
A.B. CHeXHEBCKOTO — JOKTOPCKYIO JUCCEPTALHIO TT0 TeMe «OcTphie Ope0oBbIe CHHIPOMBD.

I[Ipu mpodeccope I''M. 3ampumane kadeapa 3HAYUTENHHO pacIIMpHia HAYYHYIO U
KIIMHUYECKYIO JIesATeIbHOCTh. bhlja HajmakeHa TeCHast CBsI3b ¢ AMa—ATHHCKOW 00J1aCTHOM
MICUXHUATPUYECKON OOJBHHIICH, KOTOpOi B TOT mepuoa pykoomami B.K. Bemnep. Perymnsprao
MPOBOAWINCH OOIIEOOJbHUYHBIE W BHYTPHOTACIECHUYECKHE KIMHUYECKHE KOH(pEpeHIIUH,
00CYyKAIHUCh CIOXKHBIC TUATHOCTHYECKUE U TEPATIEBTUICCKHE CITydaH.

Oco0o0i1l  MOMmyJNSIPHOCTBIO Y  CTYAEHTOB TOJB30BAJIMCh JIEKIMH Mpodeccopa
I''". 3anprvana, oTIMYaBHIMECS TIIYOWHOM HAy4YHOTO aHalu3a U SPKOCTHIO KIMHUYECKHUX
npuMepoB. OH aKTUBHO BHEIPsUT B 00pa30BaTENbHBIN MPOLECC KIMHUYECKUE TEMOHCTPAluU
MAIMEHTOB, YTO CHOCOOCTBOBajIO (OPMUPOBAHUIO y OYyIymuX Bpadeld KIMHHYECKOTO
MBILLUICHHUS.

' U. 3anvyman co cmyoenmamu

Hayunblie uccnenoBanus B Te BpeMeHa ObLTH COCPEIOTOUYCHBI HA JABYX HAIPABICHUSX:
Moaudukamus Metonuk ncuxodapmakorepanuu (M. 3amenman, P.I'. HWnemera,
I'.Il. Jlenckuii) u ramumuas naronorus (I.M. 3anpuman, T'.I1. Jlenckuii, B.E. Beunep,
P.O. CmupHOB).
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[Ipodeccopom I'.U. 3anpimanom omyOmukoBano 6onee 100 HayyHBIX paboT, BKIIOYAs
MoHorpaduio «TeTypaMoBbIe ICUX03bI», CTABIIYIO YHUKAIBHONW B MEPOBOM IICUXHUATPUICCKOMN
muteparype. OH ydacTBOBal B pa3pabOTKEe YYEOHHMKOB IO TICUXMATPUU U CyJEOHOM
ncuxuatpun. M Taxxke Oblia MpeasiokeHa HoBas METOIMKA JIeueHus! O0JNbHBIX 30 peHueit
C TaK Ha3bIBACMBIMU «HEUPOJICITUYECKUMH 3yOllaMu», TMOKa3zaBinas OoJiee BBICOKYIO
3¢ (HeKTUBHOCTD MO CPAaBHEHUIO C MPUMEHSABIINMHUCS B TOT MEPUOJI METOJIaMU TepaUu.

[Tox ero pykoBoacTBOM ObLTH 3ammuiieHbl 0onee 10—TH KaHIUAATCKUX U TOKTOPCKHUX
JTUCCepTaIlii, BKJIIOYas HaydHble paboTel coTpyaHukoB Kadenper — E.K. Menerona,
E.b. baiitypaesa, JLII. TIlomoso#, IO.T. J[lxaurunpauna, M.II. [[xamaHTaeBoM,
H.T. U3maunogoii, JI.E. bazap6aeBoii. Pe3ynbprarsl 3TUX UCCIAEAOBAHUI MOTYYNUIN BHICOKYIO
OLIEHKY CHenuanucToB Beayummx HayyHbIX 1eHTpoB CCCP, B wactHoctn HUM CyneGuoit
ncuxuatpun uMm. B.I1. Cepockoro m HUN ncuxuarpun M3 PCDCP, uro crocoOcTBOBAIO
YKPEIUJICHUIO HAYYHOTO aBTOPUTETA aJIMa—aTUHCKOM IIKOJIBI ICUXUATPUH.

[''I. 3anpiiMaH aKTUBHO Y4YacTBOBAT B MNPOPECCHOHATHHOM | OOIIECTBEHHOU
nestenbHOCTH. OH  OBUT  TOCTOSHHBIM ~ YYaCTHHKOM  BCECOIO3HBIX  «J{MarHOCTHYECKUX
CEMHUHApOBY», Ha KOTOpbIE MpUIITIAIAIUCh TOJbKO Haubolee BblAaromiuecs mpodeccopa—
KIIMHULKCTBL, a Takxke ydactBoBan B [V—VIII BcecorosHbIX cbhe3nax HEBPONATOJIOTOB U
NICUXUATPOB M MEXKIyHApOAHBIX cuMImoduyMax. [Ipodeccop sBisiIcS 4YieHOM MpaBiICHUS
Acconmaniuu  TICUXHMATpoB ©  HapkonoroB Kaszaxcrana, wieHom PecmyOnukanckoin
IlenTpanpHOU cyaeOHO—TICHXHUATpUIEeCcKoi skcnepTHON kKomuccnu M3 PK 1 koHCynmbTaHTOM
CHeUHaTU3UPOBaHHON PecryOnuKkaHCKOW TCcHXHaTpUyecKoi OONBHHIBI Ui  COLHATBHO
omacHbIX OONBHBIX (C. Aktac). OH ObUT HarpaxiaeH 3HaKOM «OTIMYHUK 3PaBOOXPAHCHUS
CCCP».

[''I. 3ampriMaHoM OIyOJIMKOBAaHBI METOIUYECKHE pPEKOMEHIanuu «Jlnarnocruka
IICUXUUYECKUX U NTOBEAECHUECKUX paccTpoicTB B cooTBeTcTBUU ¢ MKb—10», HanpaBiieHHbIE Ha
obJieryeHne mepexoja Ka3axCTaHCKUX TICUXHATPOB HA JACCATHIM MepecMoTp MexTyHapOoIHOM
KJaccupukanuu 6o1e3Hel, opUIHMaIbHO BHEAPEHHBIN B MPAKTHKY 3/JpaBOOXPAHEHUS B SHBApE
1998 rona.

Ocoboe mecto B HCTOpUH Kadeapsl 3aHUMAeT AEATENbHOCTb Ipodeccopa Pazammu
[NanmueBnsr Unemesoit (1927-2005) — omHOro W3 BEAYIIMX CHEIUAIMCTOB B OO0JACTH
ncuxuatpun Kazaxcrana. C 1951 rona ee npodeccruoHanbHas AeITeIbHOCTh OblIa CBS3aHA C
Kadeapoi ncuxuatpuu, rncuxorepanuu U Hapkosoruun KasHMY um. C.J. Acdhenmusapona,
Ipoiizs myTh OT accucTeHTa 110 npodeccopa (1971-2003 rr.) u mpopaboras Ha kadenpe 50 er.

Hoxtopckas quccepranus P.I'. Unemeoit 6puta 3amumiena B 1970 roay B 1. Mockse, B
HUN ncuxuarpum M3 PCOCP. HayyneiMu KOHCyJbTaHTaMH pPaOOTHI  BBICTYITHIIN
Beinaromuecs: yaenoie — 9.5, Ilrepubeprn (MockBa) u E.C. ABepOyx (Jlenunrpan).
P.I'. UnemeBa crana nepebiM B Kazaxcrane u LleHTpaibHON A3MM KEHIIMHON—TICUXHUATPOM,
3aIIUTUBIICH TOKTOPCKYIO AMCCEPTAIMIO U MOTYyYHBIIEH 3BaHue mpodeccopa.

Hayunas nesrensHocts P.I. WnemeBoit oxBaTbiBaeT HIMPOKHH Kpyr mnpodiemM —
TepUaTPUUECKYI0 TICUXUATPUIO0, JIETCKYIO TIICUXHATPUIO, BOMPOCH NPOPUIAKTUKUA U
peabmIuTaIMi TICUXMUYECKUX PACCTPOUCTB, a TaKKEe HMCTOPUIO COIMAIBLHON M CyIeOHOM
ncuxuatpun B Kaszaxcrane. Eio omyOmmkoBano Oonee 200 HaywHbIX paboT, BKIIOYas
MoHorpaduu u yuyebHole mocoOus. Ilox ee pykoBOACTBOM BBINOJHSINCH U 3alUIIAIUCH
Hay4yHbIe pabOThI MO BOIMPOCAM BO3PACTHOW U CyA€OHOW TICMXUATpUH, BKIOYas 6
KaHIUJIATCKUX M 1 JOKTOPCKYyIO naucceprainuio, B ToM uuciae padorel FO.C. becmanoga,
H.K. Pycaxosoii, A.C. Cy6xan6epaunoii, K.3. Camyakacosa.

B 1980-1990—e roasl akTyamu3upoBajiach MpoOJeMa alIkoroJM3Ma, HapKOMaHUH,
TOKCUKOMAaHUHM, OCOOCHHO «(heMUHU3AIUSI» W OMOJIOKEHHE STUX 3a00NieBaHUM, a Takke
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pacnpoCcTpaHeHUE TOKCUKOMAHUU CPEAU JIET€W M MOAPOCTKOB. B 3TOM CBSA3M KaHIMIaTCKas
nucceptarust A.C. CyOxanOepInHOM, BRITTOJIHEHHAS 11O pyKoBoicTBoM P.I". MiemeBoit, Ob1a
NOCBALIIGHa ~ IpoOjeMe  ajkoroiu3sMa y  JKeHImMH.  JloKTOpckas — auccepTanus
A.C. CybxanOepauHoi OblIa TOCBSIIEHA OMMIHOW 3aBUCUMOCTU B CTPYKTYpPE NMCUXUUYECKON
MATOJIOTUH C aKIICHTOM Ha KIIMHUYECKHUE, CYACOHO-TICUXHUATPUIECKUE ACTICKTHI.

OcoObIli BKJIaJ B U3YUYCHUE TICUXUYCCKUX PACCTPOMCTB y ACTEH M MOJPOCTKOB BHECIA
I.M.H., ipoeccop Kopnan 3apneikoBHa Canyakacosa. [Tog pykoBoactsom P.I'. WnemeBoii B
1999 rony ona 3amuTHIa KAHIUIATCKYIO JUccepTannio Ha Temy «llcuxudeckue paccTpoiicTBa
IIPY MHTAISIIMOHHBIX TOKCUKOMAHMSIX y JA€Ted M NoApocTKoB», B 2008 rogy — JOKTOPCKYO
muccepranuio «KIMHUKO-TeHeTHYecKue 0COOEHHOCTH MU30(PEHUH JIETCKO—TI0APOCTKOBOIO
BO3pacTa B Ka3axCKOW MOMYJSIUU». 3a 3HAYUTENbHBIM BKJIAJ B Pa3BUTHE MEAUIUHBI U
MEIUITMHCKOTO 0Opa3oBaHusi B KazaxcTaHe oHa HarpaxjaeHa HarpyaHbIMU 3Hakamu M3 PK
«/lencaynbIk cakray iciHe KockaH yieci yurin» 1 HMA Kazaxcran «Antsin [lopirepy, a Taxxke
MHOTOYHUCJICHHBIMH 0JIaroIapHOCTSIMU, TpaMoTaMH U cepeOpsiHoit menansio KasHMY uwm.
C.A. Achenmusiposa.

[Ipodeccop P.I'. HnemeBa chirpana KIHOYEBYIO pOJIb B Pa3BUTHH IPENOJIaBaHUS
NCUXUATPUM M MEAUIMHCKOW rmcuxosiorud. OJHMM U3 BaXHBIX HANpaBiICHUN ee
MeAarornyeckoi NesTeIbHOCTH CTajJ0 BHEAPEHHE IMpernojaBaHusl NCUXUATPUU Ha Ka3aXCKOM
s3pike. C 1990 r. mHa kadenpe Havanoch MNpemnojaBaHWE Ha Ka3aXxCKOM 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'. Nnemesa) Ha ka3axckom si3bike. [losiBieHuMe
MEPBBIX YUCOHMKOB HAa Ka3aXCKOM SI3BIKE CTAJI0 BAXKHON BEXOW B Pa3BUTHHM Ka3aXCTaHCKON
ncuxuatpun. Pa3paboTka TepMUHOJIOTHMU ObLIa pealii30BaHa BIIEPBBIE C y4aCTHUEM APYTUX
CIIELMAJIMCTOB U PEIAaKTOPOB, BKItouas T.Y. M3maniosa.

Ha xadenpe nocTossHHO neiicTBOBa HAYYHBIN KPY>KOK, a CTYI€HThI IPUHUMAIH y4acTHe
B pecnyOJTMKaHCKUX U BCECOIO3HBIX KOoHKYpcax. B 1980 r. mpodeccopom P.I". UnemieBoit Op11u
U3JIaHbl METOJUYECKHe peKkoMeHIanuu «OpraHuzanus Hay4YHO—HCCIEI0BaTENbCKOM PabOThI
crynentoB (HUPC) B MequIIMHCKOM UHCTUTYTE».

C 1975-2002 rr. mpodeccop P.I'. HMnemeBa 3aHMMana MOHKHOCTH TJIABHOTO
BHEILTATHOTO JIETCKOro Ircuxuarpa MuHHCTepcTBa 31paBooxpaHeHusi. B To Bpewms
MPOBOAMIIMCH CEMUHAPBI — COBELIaHMs MO JIETCKON NMCUXUATPHUH, Hay4YHble KOH(GEpEeHLIHH, a
TaK)Ke IUKJIbI JIEKIUN 10 Pa3IMYHBIM pa3jesiaM AETCKON MCUXUATPUH, 3HAYUTEIbHASL YacCTh
KOTOpbIX uMTanack npodeccopom P.I'. Unemeoii. [IpoBoaunack rianomepHas pabora 1o
MOBBILICHUIO KBaNUpUKaUUKU JAETCKMX mcuxuarpoB. Ocoboe BHHMaHHE YAETSIOCH
IUTAHOMEPHOMY TIOBBIIIICHUIO KBATM(UKAIIMKA JETCKUX TCUXHATPOB, BKJIOYAsl BBIC3JIHBIC
[UKJIbI, OPraHW30BAHHBIE COBMECTHO € BEAYIIMMHU HayuyHbIMH yupexaeHusmu CCCP, Takumu
kak [JOJIMYB (r.Mocksa) u JleHuHTrpaackuii neauaTpudeckuii MHCTUTYT. Kpome Toro, mis
YTEHUs JIEKIIUH 10 u30paHHBIM BOIMpPOCAM JIETCKOM U TMOJPOCTKOBOW IICHXUATPUHU
IpUIJaaIich MOcKoBckue npodeccopsl — B.A I'ypreBa, B.S ['unaukun u ap.

C 1990 1o 2000 rr. kadeapy ncuxuarpuu Bo3riaasisia npodeccop I'anuss MaxmeroBHa
KyabsipoBa, koTOpasi Hauasia Tpy10BOM IyTh Ha Kadenape B 1966 rony u ocraBajiach BepHa el
Ha MPOTSHKEHHUH BCEH CBOEH MpodecCoHaIbHOM NeITeTbHOCTH.

[Tox pykoBoactBoMm npodeccopa .M. KynbsapoBoii 3HaUnTeTbHOC BHUMAHHUE yACTSIIOCH
COBEPIIICHCTBOBAaHUIO 00pa30BaTEIBLHOIO Tpollecca WU OOHOBIECHHUIO METOAMYECKOW Oa3bl
pernofaBaHusl TCHUXUATpUHM. bBbUTM  MOATOTOBIEHBI HOBBIE YYE€OHBIE IPOTPAMMBEI,
METOAMYECKUE TOCOOHS U yueOHbIE TaOIUIIBI.
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B ykazannbie ropl kadeapa urpajia akTUBHYIO POJIb B OpraHU3aI[MOHHO—METOAUYECKOM
pabote TmcHXUATPUYECKON CIykObl pecmyOnuku. CoTpyaHUKH Kadeapbl OKa3bIBAIH
KOHCYJIbTaTUBHYIO MOMOIIb MEIUIIMHCKUM YUPEXKICHHUIM pa3InuHbIX pernoHoB Kazaxcrana,
MIPOBOAMIIN BbI€3AHBIC KOHCYJIBTALUN U YYaCTBOBAJIU B 00yUYE€HUHU BpauelH—TIpaKTUKOB.

B 1993 romy mpodeccop I''M. KyzapspoBa mpuHsiIa ydacTHEe B MEXIYHAPOIHOM
KoHrpecce BecemupHoit Accormanuu ncuxuatpos B T. Puo—ae—Kaneiipo, B paMKax KOTOPOTO
Acconmanus ncuxuaTpoB Kaszaxcrana Obuta mpHHSATa B COCTaB JaHHOW opraHu3anuu. B
nepuon 1991-1996 rr., 3aHuMMas AOJDKHOCTh TJIAaBHOTO IcuxuaTpa MuHHCTEpCTBA
3npaBooxpaneHus Pecryonuku KazaxcraH, oHa akTHBHO Y4acTBOBaJIa B KPYITHBIX BCECOFO3HBIX
U MEXIYHapOTHBIX HayUYHBIX MEPONPUATHUSAX, BKIIIOUAsi KOHTPECCHI, CAMIO3UYMbI, CEMUHAPbI
Y COBEHIaHUsI.

C 1994 no 2000 rr. mox HayuyHBIM pyKoBosicTBOM mpodeccopa I'.M. KynbsipoBoii 6b1u10
BBIMYIICHO MATh COOPHUKOB M0 AaKTyallbHBIM TMpoOJIeMaM TICUXUATPHUH, HAPKOJIOTHH,
ncuxotepanuu, ncuxonorud. OHa sBIsETCS aBTOpOM crareit mo paszzaenam «llcuxuarpus» B
Kazaxcranckoit HarnumonanpHoil sHOMKIONeanu (Kasaxckwii s3bik, T.1, A-D, 1998) u
COCTaBHUTEJEM Ka3aXCKO—PYCCKOT0 MEIMIIMHCKOTO cltoBaps 1o pazaeny «Ilcuxuarpus» (1999).
Ee noxropckas nuccepranuss «OCHOBHBIE 3aKOHOMEPHOCTH  PaCIpOCTPAHEHHOCTHU
MICUXUYECKUX paccTpoiicTB B PecnyOmmke Kazaxcrany», 3ammumenHas B 2000 romy B
locymapcTBeHHOM HAayYHOM IIEHTpPE CONMANbHOW © CyneOHoW mncuxuarpuu uM. B.IL
CepOckoro (MockBa), mpeAcCTaBiIsSeT COO0OW KpPYyMHOE KIMHUKO—AIHIEMUOIOTHIECKOE
UCCJIEJOBAHHUE.

| Hpo@eccp I'"M. Kyowvsaposa

Byayuu rnaBHbIMH BHEIITATHBIMU CHEIUATIMCTaMU MMHHCTEPCTBA 3/IpaBOOXpaHEHUS,
npodeccopa I'"M. KynapspoBa, P.I'. Unemea u .M. 3ampiiMaH npuHUMAIM ydacThe B
pa3paboTke HOPMATUBHBIX JOKYMEHTOB, TIPUKA30B, HWHCTPYKIUA U METOIUYECKUX
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pexomenaanuid. OCOOCHHO 3HAYMMBIM CTaJ0 WX Yy4yacThe B MOAroToBKe 3akoHa «O
MICUXUATPUYECKON MTOMOIIM ¥ TapaHTHUSAX MPaB rpakaaH npu ee okazanum» (1997 r.).

[Ipu akTuBHOM yuacTuu Kadeapsl ObUT pa3padoTaH MPOEKT BHOBb OTKPHITOTO B JIeKadpe
2000 r. HayuyHO—TIpaKTHYECKOTO IEHTpPa MEIUKO—COIHAIBHBIX MPOOJIEM HAPKOMAaHHH B T.
[TaBnonape.

B 1999-2000 rr. xadeapa mpuHHMala aKTUBHOE y4YacTHE B pa3pabOTKe IMPOCKTa
HayyHo—T1pakTHUecKOro IeHTpa Mo MCUXUATPUH M HAPKOJIOTUU (OTKPBITHE KOTOPOTO OBLIO
3amutanupoBano B Anmatel B 2001 1. Ha Oase PecmyOnamkaHCKOW KIMHUYECKOM
NCUXUATPUUECKOMN OOJLHUIIBI) U IPYTUX IOKYMEHTOB, CBSI3aHHBIX C €0 CO3/IaHUEM.

B cBm3m ¢ mnpuoOperennem Pecnybmukm  KaszaxcraH — HE3aBUCHUMOCTH U
pedopMHupoBaHHEM MEAMIIMHCKOro oOpa3oBaHus kadenpa pazpadorana HoBylo «IIporpammy
10 TICUXUATPUHU JIJISl CTYIEHTOB BceX (aKyIbTeTOB MEAUIIMHCKUX BY30B» a Takxke «[IporpamMmmy
110 MEULMHCKON NICUXOJIOTHH JUIS BeeX (DaKkyJIbTETOB MEIUIIMHCKUX By30B», «IIporpamMmma no
MOJTOTOBKE KIMHUYECKUX OpPJMHATOPOB IO TMNCUXHATPUM» (cocTaBUTENH — mpodeccop
P.I". inemesa u 3aBeaytomnias kadeapoii, npodeccop I'.M. Kyzapsposa).

CyIecTBeHHO TIOBIHUSI Ha pa3BUTHE YYEOHO—METONMYECKOW W TENaroruyecKoi
NesITeIbHOCTH Kadeapbl BHEC KaHAWIAT MEAMIMHCKUX Hayk, gomneHt FOpwuii VBaHoBHY
becmanos. Ero mpodeccuoHanpHas ACSITEIBHOCTh OTIMYAIACh COYECTAHHEM KIMHUYECKOM,
OpraHu3allMOHHON, Hay4YHOM M oOmiectBeHHOW paboTel. B 1974 romy o Obu1 u30pan
npejacenareaeM obkoma mpodcoro3a MEIUITMHCKIX PAOOTHUKOB, BXOJUJ B COCTAB KOJUICTHI
TOPOACKOT0 U 00JaCTHOTO OTJIENOB 3APAaBOOXpPAaHEHMS I'. AIMa—ATHI, 32 YTO HEOAHOKPATHO
Harpaxnaajicsi IMOYETHBIMM TpamoTamMu MuHuctepcTBa 3apaBooxpaneHus PK. AKTuBHYIO
OOIIECTBEHHYIO JESITEIBHOCTh OH YCIENIHO COBMEIIAad C Hay4yHoil paboToil u
KOHCYJIbTaTUBHOM MPAKTUKOMN B KPYIMHBIX KIMHUYECKUX YUPEKICHUAX.

B 1986 ronmy HO.M. becnanoB Obl1 yTBEp)KIACH TJIaBHBIM BpadoM PecryOnmkaHcKoi
KJIMHUYECKON MCUXUATPUUYECKOM OOJBHUIBI M Ha3HAYEH IIaBHBIM BHEIUTATHBIM MCUXUATPOM
pecniyonuku. Hapsay ¢ 3TUM OH 3aHUMAJICS MPENOJaBaHUEM ICUXUATPUU U METUIIMHCKON
ncuxoJsiorud, a B 1990 roxy okOHYATENBHO CBS3aJ CBOIO MPO(ECCHOHATBHYIO IEATETLHOCTh C
kadenpoit ncuxuarpun KasI'MU, rae mpoien myTh OT acCUCTEHTa A0 JoueHTa. Mmes
3HAYUTEIbHBIN OTBIT MPAKTUIECKON U OPraHU3aI[MOHHON pabOThI B CUCTEME IMICUXUATPUICCKOM
cinyx0b1, FO.M. becnanoB Ha kadenpe ObLI aKTUBHO BOBJEUEH B pa3pabOTKy Y4eOHBIX
MPOrpaMM IO ICUXUATPHUU, HAPKOJIOTUU U METUIIUTHCKOM IICUXOJIOTUH JUISI METULIUHCKUX BY30B
Pecny6nuku KazaxcraH, moAroToBke JEKIMOHHBIX KYPCOB U METOJUYECKUX MAaTEPHAJIOB JUIS
CTYJEHTOB, HUHTEPHOB U pe3uaeHToB. B 2000-2007 rr. 0H pyKOBOJWJI UHTEPHATYPOH; B ATOT
NepUOJ MHTEPHBI UMENIH BO3MOXKHOCTD MOCEIaTh 3aHATUs popmara «Mactep—kiacc» B Lllkomne
[ICUXUaTpa, MPOBOJMBILIEHCS B paMKax Hay4yHoro pykosoxctsa P.I'. Mmemeson. SIBussach
aBTOpoM Oosee 60 HayunsIx myosmkaiui, FO.1. becniaioB BHec 001bII0M BKIIA]] B TOATOTOBKY
CTHELHUATNCTOB B 00JIaCTH MICUXUATPUN U pa3BUTHE 00pa30BaTEIbHON JAESITENbHOCTH KadeapHl.

C nexabps 2000 r. mo 2001 r. kadenpoii 3aBemoBana 1I.M.H., podeccop Haiins
ToxtapoBHa M3mamnoBa, npomeamas MOyTb OT HMHTEpPHAa 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 KAHAUAATCKUX JIMCCEpTAallMii 1O KIMHUYECKHMM BOIpPOCaM
NICUXUATPHUH.

C 2002 o 2008 roas! kadgeapoit pykoBoamia 1.M.H., mpodeccop Casi AquiabOeKoBHA
Hypmaram0eToBa, B TNepuoJ €€ 3aBelOBaHMs ObUIM OOHOBJICHBI THUIIOBbIE Yy4yeOHBIE
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IPOrpaMMbl, BHEAPEHO NPENOAABAHME IICUXWATPUM JAJi HMHTEPHOB M IpPEIMET
«KoMMyHUKaTUBHBIE HaBBIKM» 171 CTyJAeHTOB 1-2 kypcoB. C 2007-2008 roma BbIAEnEH
OTAeNbHbIN npeaMeT «Hapkonorus».

[To mpuka3zy AreHTcTBa IO JejlaM 3ApPaBOOXPAHEHUS M MO TMOPYYEHHIO peKTopaTa
KasHMY, B mapte 2001r. kadeapa npuctynuia K pa3paboTKe IPOrpaMMBI IO CIICIHATIEHOMY
Kypcy: «O BIUSHUU HApKOTHKOB HAa OPTaHM3M 4YeJOBEKa U YTrOJIOBHOI OTBETCTBEHHOCTH 3a
COBIT, HE3aKOHHOE PACIPOCTPAaHEHHE HAPKOTHKOB, O CTpaTeruu OOpbOBI C HapKOMaHUEH U
HapKOOM3HECOM» JJIS MPEIOIaraeMoro BKIIOYEHHs B yueOHbIE IJIaHBI MEAUIIMHCKUX BY30B
2001-2002 yyeGHOTO ToAa CENHUATBHOTO Kypca 0 HApKOJIOTHH.

C 2008 o 2018 roap! kadeapy BO3TIAABISI A.M.H., Tpodeccop Carat AOLIJIKAUPOBHY
AaTbiHOexkoB, aBTop Oosiee 100 HayuyHbIX myOnukamumii u 5 Monorpaduid, mox ero
PYKOBOJICTBOM BBITIOJTHEHBI 4 KaHIUJIATCKUX U 2 MTOKTOPCKuX auccepranun. C.A. AITBIHOECKOB
opraHu3oBajl M Bo3riaBwi nepBbli B Kazaxcrane HayuHo-TipakTueckuii neHtp PI'KII
«PecnyOnuKaHCKM HAydyHO — TIpakTHYeckuil [leHTp MeauKo—ConMalbHBIX Mpo0IeM
HapkoMaHun» B ropoae IlaBmomape, KOTOpBIM ChIrpajl BaXXHYIO pOJIb B Pa3BUTUHU
HApKOJIOTHYECKOM CITy>KOBI cTpaHbl, a BiocieAcTBuu pykoBoaui U PI'KIIT «Pecy6nukanckuit
HAyYHO—TIPAKTUYECKUH LIEHTpP NICUXUATPUH, ICUXOTEPAMH U HAPKOJOTUIY.

B 2012 roxy 6s1na oO6pazoBaHa kadeapa MHTEPHATYPHI U PE3UACHTYPHI MO IICUXUATPUN
¥ HapKOJIOTHH, KOTOPYIO BO3INIaBUia A.M.H., npopeccop b.b. l:xkapoychinoBa. B 2017 roxy
nyreM oO0benuHeHHs Kadeapbl NCUXUATPUH, IMCUXOTEpanuu M HAPKOJIOTHMH M Kadeapbl
UHTEPHATYPbl U PE3UJCHTYPHI 1O MCUXUATPUU U HAPKOJOTMU Oblla COPMHUPOBAHA EAMHAS
Kadenpa NcUXuaTpuu U HAPKOJIOTHUHU C Kypcamu OakajaBpuara, MHTEpHATYPhl U PE3UICHTYPBI.

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 Hukonas
Anartoubesn4a Heraii.

B mepuog ero pabotsl B Kazaxcrane Obla mpoBeleHa MacuITaOHas peopraHu3alus
CIIy’KObl TICUXUYECKOTO 3[0pOBBS, B pe3ylibTaTe OOBEAMHEHUS paHEe CYLIECTBOBABIINX
CTHEeLHMATU3UPOBAHHBIX MEAMLMHCKUX OpraHu3anuii Ha 0a3ze 47 y4upeKIeHMH, OKa3bIBaBIIUX
CTAIlMOHAPHYIO TIOMOIIb, OBUIO CO3MaHO 17 oOpraHW3anyii HOBOTO THIIA — IICHTPHI
NICUXUYECKOT0 30pOoBbs. JlaHHas Mozienb Oblila HampaBiieHa Ha MOBbIIEHHE 3P PEKTUBHOCTH
OKa3aHWsA MEAMIMHCKOW TIOMOIIM, a TaKKe CHW)KEHHE CTUTMaTU3allud MalUeHTOB C
NICUXUYECKUMHU paccTporcTBamMH. [l MOBBIIICHHUS JOCTYIMHOCTH aMOyJaTOPHOH MOMOIIM
ObUIM OTKPBITHl TEPBUYHBIC LEHTPHl TCHXHUYECKOTO 30POBbS Ha YPOBHE TOPOJCKUX
MOJIMKIIMHUK U KaOMHETHI ICUXUYECKOTO 3/I0POBbs HA YPOBHE PalOHHBIX OOJIBHHUII.

H.A. Heraii sBnsiercst aBTopom 6osee 40 HayuyHBIX MyOJMKaLUi, psga METOIUYECKUX
pEKOMEHAALNM, MOCBALICHHBIX BOIMPOCAM OPraHU3alUU CIIyKObl MCUXMYECKOTO 370POBbS,
AKCIIEPTHOM 1€ATEIbHOCTH, IPEBEHIIMU CYULIUOB U KIIMHUYECKUM acCleKTaM IICUXUATPHH.

BaxnapiMm coOsiTuem B 2021 romy craynio mpucBoeHue kadeape wmMeHu mpodeccopa
I''.3anpumana, 4TO CcTan10 NPU3HAHUEM €ro0 HEOLEHMMOro BKJIaJa B Pa3BUTUE IICUXUATPUH B
Kazaxcrane.

B 2021-2023 rr. xadenpoit pykoBoaua n.M.H. Kyaneim CaratoBud AJTbHIHOEKOB,
renepanbhblid qupekTop PHITLII3. B 2017 r. oH 3alIMTHII JOKTOPCKYIO TUCCEPTALIMIO HA TEMY
«OnTumMu3anys NCUXUaATPUIECKOM MOMOIIH OOJIBHBIM MU30(pPEHUEH B YCIOBHIX CTallMOHAPA
(KITMHUKO—TEpaneBTUYECKUE, OpraHu3aluOHHbIE M (apMaKOIKOHOMHUYECKHUE aCIEKThI)» B
HanmonanbHOM MEAMIIMHCKOM MCCIEA0BATENbCKOM LEHTPE NCUXUATPUU U HEBPOJIOTMU WM.
B.M. bexrtepeBa (Cankt — IlerepOypr). ABtop Oosee 40 HayyHBIX pabOT, BKIOYAs
nyOnrKanuy B 3apyO0eKHBIX U3AaHUAX, MOHOTpaduu u yueOHbIe mocodus [2].
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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
pykoBoacTBoM mipod. I'.W. 3anpiimana 3ammTiiia KaHIUAATCKYI0 nuccepTaruto «llcuxuueckne
HapyHICHUsT y OOJBHBIX C XPOHUYECKOW TMOYEHYHON HEJOCTATOYHOCTBHIO M HMX JIWHAMHUKA B
npoluecce JedeHus remoauannzom», a B 2007 roay moa HaydyHOW KOHCYJIbTallMe€W II.M.H.
npodeccopa A.JL. KarkoBa mokTopckyro auccepranmio «AuddepeHunanbHas oleHKa
MICUXUYECKOTO 3710pOBbs HaceneHus Pecyonuku Kazaxcrany.

[Ipodeccop b.b. IxxapOycriHOBa SBISETCS aBTOPOM BOCHMH Y4EOHUKOB M MOHOTpaduu
M0 TICUXUATPUH M HapKoyoruu, oojnee 140 HaydHBIX myOsmKanuid. Pe3ynbrarel ee HaydHBIX
WCCJICIOBAHHUM JOJ0KEHBI HA MIPECTHIKHBIX MEXKIYHAPOIHBIX KOH(EPEHIMIX U KOHTpeccax B
Kazaxcrane, Poccuu, I'epmanunm, @Ppanuuu, Asctpuu, HWcnmanuu, Erunre, a Ttakxe
OIyOJIMKOBAHBI B )KypHaJIax ¢ BBICOKMM uMnakT—¢pakropoM. [Ipodeccop b. b. [[xapOycsiHoBa
ABIIIETCS OOJajaTesieM MEXIYHapOAHBIX HAyUHBIX CTHIEHIWN M MpUHUMAala Y4acTHE BO
BcemupHbIx KoHrpeccax o ncuxuarpuu: X BecemupHom konrpecce no ncuxuarpuu (Manpun,
Ucnanus, 1996), X1 BecemupHom kourpecce no ncuxuarpuu (I'amOypr, I'epmanus, 1999) u
XIII BceemupHom konrpecce mno ncuxuarpun (Kamp, Erumer, 2005). Ilpoxoauia
MEXIYHApOaHBIA oOpa3oBareinbHbI ceMuHap Salzburg—Cornell Seminar in Psychiatry
(2002) u craxupoBky mno oOmel ncuxuarpun (2008). Ilom ee pykoBoacTBoM Kadeapa
IPOJOHKAET  MOATOTOBKY  BBICOKOKBAJIM(UUMPOBAHHBIX  CHEHUANINCTOB,  BHEAPSET
WHHOBAIIMOHHBIE 00pa30BATENbHBIC TEXHOJOTHH, NPOBOAUT HAy4YHBIC WCCIEAOBAHUS U
MOJJICP’KUBAET AKTUBHOE MEKTYHAPOIHOE COTPYIHUYECTBO, YKPEIUIAA MO3ULIKHU Kadeapbl Kak
BEJYIIETO IICHTpa MCUXUATPUUIECKON HayKu U oOpa3oBanus B Kazaxcrane.

Ha  mporsokenun  Bceil  ucropuu  Kadeapbl €e  OCHOBY  COCTaBJISI
BBICOKOKBAJIM(DUITMPOBAHHBIN MPO(ECCOPCKO—TIPENoAaBaTeIbCKU COCTaB, 00eCeunBaBIINM
MIPEEMCTBEHHOCTh 00pa30BaTEIbHBIX TPAIUIINH, BRICOKHH YPOBEHb HAYYHON M KIMHUYECKON
MOJITOTOBKH, Y4acTHe B pa3paboTKe METOAMYECKUX MAaTEPHATIOB U MEKTyHAPOIHBIX MPOCKTAX.
Cpenn nHux — npodeccopa b.H. Cepadumon, A.Il. recc, I''U. 3anpuman, P.I'. Unemera,
I''M. Kynpsaposa, C.A. Antei6exoB, b.b. [IxapOycsinoBa, M.A. Acumos, K.T. Capcem0baces,
A.C. CyoOxanbepaumna, K.3. CanyakacoBa, b.A. IllaxmeroB, I'.M. AnTeiHOEKOBA,
C.A. Hypmaramberosa, W.I'. 3anpuman. 3HaYUTEIbHYIO POJIb B MOATOTOBKE CIIEUAINCTOB
urpanu noueHtsl FO.M. becnanos, JI.IO. becnanosa, M.III. [I>xamanTtaeBa, b.M. HckakoBa,
KA. Kammesa, D.T. KycynoBa, A.M. HamkenoBa, A.C. CuTakaHoBa M aCCHCTEHTbI
A.E. XKekcembuna, B.C. boiiko, A.A. CyneiimenoBa, A.A. Ammmos, B.C. KpacHukosa,
A.b. XKantopeeBa, I.H. AxmeroBa, A.A. AmmumbaeBa, A.C. XaceroBa, A.K. Akmranoga,
XK.C. Yckenbaesa, JI.B. Lo, Manux AHcap u ap.
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Ilpogheccopcro—npenooasamenvckuii cocmas Kagheopvl nCuxuampuu U HApKoa02uu
umenu I'"A. 3anvymana

B nacrosimee Bpems kadeapa BXOJUT B YUCIO BEAYIIUX 00pa30BaTEIbHBIX U HAYYHBIX
neHTpoB Kaszaxcrana B o0Onactu ncuxuarpuu u Hapkojoruu. Kadeapa akTHBHO 3aHHMaeTcs
HaYYHBIMH HWCCIICIOBAaHMSIMM UM M3/aTENIbCKOM JESATENbHOCThIO, MNYyONHKYs Y4YeOHHKH,
MOHOTpadUy M METOAUYECKHE MaTepHallbl Ha PYCCKOM, Ka3aXCKOM M aHIJUHCKOM S3bIKaXx.
Taxke TOAAEPKUBACTCS AKTUBHOE MEXIYHAPOJHOE COTPYAHUYECTBO C BEAYLIMMHU
YHUBEPCUTETAMHU M HAYYHBIMH LIEHTPaMHU.

[lo pe3ynprataM OLIGHKM KJIIOYEBBIX IOKa3zaTenedl 3¢ ¢dekTuBHOCTH  pabOThI
npodeccopcko—tpenonaBarenbckoro coctaBa KasHMY um. C.JI. AchenamspoBa xadenpa
NICUXUATPUH U HapKoJoruu uMeHH npogeccopa I'.M. 3anpimana Bonuta B TOIT-10 myummmx
kadenp yauBepcuteta B 2023 romay, nmonyuus 3Banue «JIumep 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 HACEICHUIO.
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