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PREVALENCE OF MULTIPLE SCLEROSIS IN THE NORTHERN REGIONS
OF THE REPUBLIC OF AZERBAIJAN

R.R. ALIYEV
Azerbaijan Medical University, Baku, Azerbaijan

Abstract

Introduction. Multiple sclerosis (MS) is a chronic immune-mediated inflammatory
disease of the central nervous system characterized by demyelination and neuroinflammation.

Aim. This study investigates the prevalence and demographics of MS in the northern
regions of Azerbaijan, providing insights for targeted healthcare strategies.

Materials and Methods. This was a prospective, single-center, registry-based
observational study involving patients referred from regional clinics or those presenting
directly. The study was conducted at the Neurology Center of the Ministry of Health of
Azerbaijan, from 01.01.2013, to 31.12.2022. Newly diagnosed or follow-up MS cases were
included, with referrals from neurologists across the republic or self-referral to the center.
Diagnostic protocols followed the Ministry of Health's "Clinical Protocol for the Diagnosis and
Treatment of MS". Prevalence rates per 100,000 population were calculated and standardized
using international and local demographic benchmarks. Statistical analysis included Pearson’s
chi-square, Student’s t-tests, and Mann-Whitney U-tests, with significance set at p<0.05.

Results. In 2022, MS prevalence in the northern region of Azerbaijan was
18.25+1.25/100,000 (95% CI: 15.80-20.70), higher in urban (28.27+2.80/100,000, 95% CI:
22.78-33.75) than in rural areas (13.76+1.31/100,000, 95% CI: 11.20-16.32) (p<0.0001). The
mean diagnosis age was 35.39+8.65 years (95% CI: 34.23-36.54), disease onset at 29.89+8.57
years (95% CI: 28.74-31.03), and the diagnostic delay was 5.50+4.24 years (95% CI: 4.93—
6.07). Among living registered patients included in the point—prevalence analysis, women
accounted for 63.4% of cases (135/213). The prevalence was significantly higher among
women than men (23.10+1.99 vs. 13.38+1.51 per 100,000; p<0.001).

Conclusion. MS prevalence in northern region Azerbaijan is lower than in most European
regions but comparable to neighboring countries. Findings highlight the need for better
diagnostics in rural areas and establish a baseline for studying environmental and other risk
factors.

Key words: Azerbaijan, delayed diagnosis, epidemiology, multiple sclerosis, prevalence.

Introduction. Multiple sclerosis (MS) is the most common demyelinating disease of the
central nervous system. Its prevalence varies significantly across geographic regions, being
notably higher in North America and Europe and lower in East Asia and sub-Saharan Africa
[1]. Studies exploring the geographic and ethnic distribution of MS, along with its
epidemiological characteristics in various regions, have greatly advanced the understanding of
the respective roles of endogenous and exogenous factors in the development of the disease
[1,2].

Recent studies have reported an increase in the prevalence of multiple sclerosis (MS),
accompanied by a rising socio-economic burden [3]. MS typically manifests during individuals'
reproductive and working years, significantly affecting not only patients and their families but
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also the healthcare system and government resources. The disease leads to higher healthcare
costs, a reduced active workforce, and increased expenditures for compensating permanent or
temporary disabilities [4].

MS is particularly relevant in Azerbaijan, where its significance is underscored by the
“State Program on Treatment, Prevention, and Control Measures for Multiple Sclerosis”,
approved by Presidential Decree No. 2542 on November 13, 2012.

This article aims to investigate the prevalence and demographic characteristics of MS in
the northern regions of the Republic of Azerbaijan to provide insights for targeted healthcare
strategies.

Materials and methods.

Ethical issues

The data were collected after the approval of the Institutional Review Board of the
Neurology Centre of the Ministry of Health of The Republic of Azerbaijan (Dated: 24.12.2012,
Approval Reference: 11/2012).

Study area

Azerbaijan is divided into 14 economic regions. Among these, the Shaki-Zagatala and
Guba-Khachmaz economic regions are classified as northern regions. The Shaki-Zagatala
economic region spans 8.84 thousand km?, accounting for 10.2% of the country's total territory.
This region is situated in the northwestern part of Azerbaijan, along the southern slopes of the
Greater Caucasus mountain range. According to the State Statistics Committee of the Republic
of Azerbaijan, the population is 623.6 thousand, with a population density of 71 people per km?

[5].

The Guba-Khachmaz economic region is located in northeastern Azerbaijan, covering an
area of 6.96 thousand km? (8.0% of the country's territory). The region's population totals 543.8
thousand, with a population density of 78 people per km? [5].

Case ascertainment and referral pathway

As part of the State Program, an expert commission was established at the Neurology
Center of the Ministry of Health. This commission facilitated the inclusion of MS patients from
all regions of the country, ensuring referrals to the Neurology Center. Patients newly diagnosed
with MS or requiring follow-up treatments could either visit the Neurology Center
independently or be referred by neurologists working in clinics or hospitals across the republic.
All examinations were conducted in accordance with the “Clinical Protocol for the Diagnosis
and Treatment of Multiple Sclerosis”, issued by the Ministry of Health of the Republic of
Azerbaijan.

Study design

The study was a prospective, single-center, registry-based observational study conducted
over a 10-year case-ascertainment period (from 01.01.2013, to 31.12.2022). During this time,
245 patients from the northern regions were referred to the Neurology Center: 103 from the
Guba-Khachmaz economic region and 142 from the Shaki-Zagatala economic region. All
patient data were recorded in a digital database.

Study population

Patients were included if they met the following criteria: residence in one of the northern
economic regions of Azerbaijan, namely Guba-Khachmaz or Shaki-Zagatala; referral to or
direct presentation at the Neurology Center between 01.01.2013 and 31.12.2022; and confirmed
or reconfirmed diagnosis of MS according to the national Clinical Protocol for the Diagnosis
and Treatment of Multiple Sclerosis. Both newly diagnosed patients and patients diagnosed
before 2013 whose diagnosis was reconfirmed during the study period were included in the
registry. For the point—prevalence analysis, only living registered patients as of 31.12.2022
were included in the numerator.

D)y | 2
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KA3SHMY Ne 2 (77) — 2026
ISSN 2524 - 0684 e-ISSN 2524 - 0692

Patients were excluded if the diagnosis of MS was not confirmed after clinical and
diagnostic review, if an alternative diagnosis was established, or if their residence was outside
the Guba-Khachmaz and Shaki-Zagatala economic regions.

Statistical analysis

Statistical analysis was conducted using IBM SPSS Statistics 27 and Microsoft Excel
2016. Distributional characteristics and homogeneity of variances were assessed to select the
appropriate statistical tests. For categorical variables, Pearson’s chi-square test was used. To
compare means in normally distributed data with homogeneous variances, Student’s t-test was
employed, whereas the Mann-Whitney U-test was applied for non-parametric comparisons.
Prevalence rates were calculated per 100,000 population, and 95% confidence intervals (Cl)
were estimated using Poisson standard errors [8]. For comparisons between sex- and residence-
specific prevalence rates, z statistics were calculated using the difference between two
independent rates and their standard errors. A significance level of p<0.05 was considered
statistically significant.

Prevalence rates per 100,000 individuals were calculated. To facilitate comparisons with
other studies, age—standardized prevalence rates were computed using direct standardization,
referencing the WHO world population data (2000-2025) and the European population data
(2011-2030) [6,7]. For regional comparisons, standardized prevalence rates were also
calculated based on the age structure of Azerbaijan's population as of January 1, 2023 [5].

Results. Of the 245 individuals referred to the Neurology Center, 218 were diagnosed
with MS, including 90 patients from the Guba-Khachmaz economic region and 128 from the
Shaki-Zagatala economic region. As of the prevalence date (31.12.2022), five patients had
passed away, leaving a total of 213 patients on record (88 from Guba-Khachmaz and 125 from
Shaki-Zagatala). During the study period, 181 new cases of MS were registered. Additionally,
37 patients had been diagnosed prior to 2013. These previously diagnosed patients were
incorporated into the registry under the State Program, and their diagnostic and treatment
records were reviewed. Demographic and clinical characteristics were analyzed for all
confirmed/reconfirmed MS cases (n=218), whereas point prevalence was calculated using
living registered cases on 31.12.2022 as the numerator (n=213). The flow of patient inclusion
in the registry and point—prevalence analysis is shown in Figure 1.

Multiple sclerosis cases from the northern regions of Azerbaijan, 2013-2022

Patients referred to the Neurology Center
n=245

]

Confirmed or reconfirmed MS cases Not confirmed as MS
n=218 n=27
) 3
at
Newly diagnosed during the study period { Previously diagnosed before 2013 ]
n=181 n=37

1

Died before prevalence
Alive on 31 Dec 2022

ate
included in point-prevalence numerator, n=213 excluded lrg;nsnumerator,

Figure 1. Flow diagram of patient inclusion in the MS registry and point—prevalence analysis
(MS — multiple sclerosis. The point—prevalence numerator included only patients who were
alive on 31.12.2022).

The average age at diagnosis was 35.3918.65 years, while the average age at the probable
first attack was 29.89+8.57 years (Table 1). Patients from the Guba-Khachmaz economic region
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had significantly lower mean ages at diagnosis and at the probable first attack compared to
patients from the Shaki-Zagatala economic region (p<0.01 and p<0.05). The diagnostic delay
(time between the first attack and diagnosis) was 5.50+4.24 years. The mean disease duration
(time from the first attack to the prevalence date) was 11.88+5.95 years. There were no
significant differences in diagnostic delay or disease duration when comparing regions. Among
deceased patients, the average age at death was 58.80+7.86 years, and the average life span
(time from the diagnosis to death) was 19.60+12.34 years.

Table 1. Demographic indicators of Multiple Sclerosis Patients (Prevalence day
31.12.2022).
Guba-Khachmaz economic region

Indicator N Min. Max. Median Mean+SD SE
(95% ClI)

Age at diagnosis 90 17 51 33.0 33.50+8.45**  0.89

(31.73-35.27)

Age on the prevalence 88 22 64 38.5 39.55+9.47* 1.01

date (37.54-41.55)

Age at the probable first 90 14 47 27.0 28.21+8.74* 0.92

attack (26.38-30.04)

Diagnostic delay (years) 90 0 20 4 5.29+4.21 0.44
(4.41-6.17)

Disease Duration (years) 90 2 40 10 11.87+6.69 0.71

(10.46-13.27)
Shaki-Zagatala economic region

Indicator N Min. Max. Median Mean+SD SE
(95% CI)

Age at diagnosis 128 16 58 36.5 36.71+8.58 0.76

(35.21-38.21)

Age on the prevalence 125 21 63 41.0 42.65+9.79 0.88

date (40.91-44.38)

Age at the probable first 128 15 51 31.0 31.06+8.28 0.73

attack (29.61-32.51)

Diagnostic delay (years) 128 0 20 5.0 5.65+4.27 0.38
(4.90-6.40)

Disease Duration (years) 128 3 29 11.0 11.89+5.39 0.48

(10.95-12.83)
Northern Region (Total)

Indicator N Min. Max. Median Mean+SD SE
(95% CI)

Age at diagnosis 218 16 58 355 35.3948.65 0.59

(34.23-36.54)

Age on the prevalence 213 21 64 41.0 41.37+£9.8 0.67

date (40.05-42.68)

Age at the probable first 218 14 51 29.0 29.89+8.57 0.58

attack (28.74-31.03)

Diagnostic delay (years) 218 0 20 4.5 5.50+4.24 0.29
(4.93-6.07)

Disease Duration (years) 218 2 40 11.0 11.88+5.95 0.4

(11.09-12.67)
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Age at death 5 48 69 58.0 58.80+7.86 3.51
(49.05-65.55)
Life span (years) 5 7 40 18.0 19.60+12.34 5.52
(4.28-34.92)

Footnote: N — number of patients, Min. — minimum value, Max. — maximum value, Mean — average value, SD —
standard deviation, Cl — confidence interval, SE — standard error. P<0.05 (*); P<0.01 (**). P — statistical
significance of differences determined by Student's t—test (comparison by economic regions).

Patients from the Guba-Khachmaz economic region had significantly lower mean ages at
the prevalence date compared to patients from the Shaki—Zagatala economic region (p<0.05;
Table 1).

Among all confirmed/reconfirmed MS cases (n=218), the most common clinical type was
relapsing—remitting MS, observed in 173 patients (79.36%). Secondary progressive MS was
recorded in 28 patients (12.84%), clinically isolated syndrome in 9 patients (4.13%), primary
progressive MS in 5 patients (2.29%), and progressive-relapsing MS in 3 patients (1.38%).

The distribution by residence and gender was analysed for all confirmed/reconfirmed MS
cases (n=218). Overall, 52.3% of patients lived in rural areas, while 47.7% were urban residents.
Among male patients, rural residents predominated, accounting for 63.3% (p<0.05). In contrast,
urban residency was more common among female patients, with 54.0% living in urban areas
(Table 2).

Table 2. Characteristics of all confirmed/reconfirmed multiple sclerosis cases by
residence and gender (n=218).

Indicator Region Total
Urban Rural
N % N % N

Male 29 36.7 50 63.3 79

Female 75 54.0 64 46.0 139

Total 104 47.7 114 52.3 218
P, 0.014
Fisher exact P,» 0.017

Footnote: N — number of patients; Statistical significance of differences (comparison by sex): Py2 — by Pearson's
chi—square test and Fisher's exact test.

Among living registered patients included in the point—prevalence analysis (n=213), 135
were women (63.4%) and 78 were men (36.6%). By the end of 2022, the prevalence of MS in
the northern region was 18.25+1.25 per 100,000 people. The prevalence among women was
significantly higher than among men (23.10£1.99 vs. 13.38+1.51 per 100,000, respectively;
p<0.0001). Similarly, MS prevalence was higher in the urban population (28.27+2.80 per
100,000) compared to the rural population — 13.76+1.31 per 100,000 (p<0.05). However, no
statistically significant difference in MS prevalence was found between rural and urban
populations within the Guba-Khachmaz economic region (Table 3).

While the prevalence in the Shaki-Zagatala economic region — 20.05+1.79 per 100,000
was higher than in the Guba-Khachmaz economic region — 16.18+1.72 per 100,000, this
difference was not statistically significant, even after standardization using the Azerbaijan
Standard.

D)y | 5
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KA3HMY Ne 2 (77) — 2026
ISSN 2524 - 0684 e-ISSN 2524 - 0692

Table 3. Prevalence of Multiple Sclerosis in the Northern Region of Azerbaijan by the End of 2022.
Guba-Khachmaz economic region

Indicator Population Cases PrevalencetSE, crude  PrevalencexSE, WSt  Prevalence+SE, EuSt  Prevalence+SE, AzSt
(95% CI) (95% CI) (95% CI) (95% CI)

Male 273,591 35 12.79+2.16 12.21+2.11 12.10£2.10 13.27+2.20
(8.55-17.03) (8.07-16.35) (7.97-16.22) (8.95-17.58)

Female 270,197 53 19.62+2.69 18.48+2.61 19.42+2.68 20.23+£2.74
(14.33-24.90) (13.35-23.60) (14.16-24.67) (14.87-25.60)

p—value, - — p<0.05 p>0.05 p<0.05 p<0.05

male Vs

female

Rural 360,255 52 14.43+2.00 13.90+1.96 14.17+1.98 15.14+2.05
(10.51-18.36) (10.05-17.75) (10.28-18.05) (11.12-19.16)

Urban 183,533 36 19.62+3.27 18.38+3.16 19.12+3.23 20.12+3.31
(13.21-26.02) (12.17-24.58) (12.80-25.45) (13.63-26.61)

p—value, — — p>0.05 p>0.05 p>0.05 p>0.05

rural vs urban

Total 543,788 88 16.18+1.73 15.36%1.68 15.82+1.71 16.77£1.76
(12.80-19.56) (12.07-18.66) (12.48-19.16) (13.33-20.22)

Shaki-Zagatala economic region
Indicator Population Cases PrevalencetSE, crude  PrevalencexSE, WSt  Prevalence+SE, EuSt  Prevalence+SE, AzSt
(95% CI) (95% CI) (95% CI) (95% CI)

Male 309,345 43 13.90+2.12 12.42+2.00 13.42+2.08 13.80+2.11
(9.75-18.06) (8.50-16.35) (9.34-17.51) (9.66-17.94)

Female 314,251 82 26.09+2.88 23.11+2.71 24.89+2.81 25.86+2.87
(20.45-31.74) (17.80-28.43) (19.38-30.41) (20.23-31.48)

p—value, — — p<0.05 p<0.05 p<0.05 p<0.05

male VS

female

Rural 446,266 59 13.22+1.72 12.17+£1.65 13.33£1.73 13.46x£1.74
(9.85-16.59) (8.93-15.41) (9.94-16.72) (10.05-16.86)
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Urban 177,330 66 37.22+4.58 32.06+4.25 34.03+4.38 35.97+£4.50
(28.24-46.20) (23.72-40.39) (25.44-42.61) (27.14-44.80)

p—value, - - p<0.05 p<0.05 p<0.05 p<0.05

rural vs urban

Total 623,596 125 20.05£1.79 17.82+1.69 19.24+1.76 19.90+1.79
(16.53-23.56) (14.51-21.13) (15.79-22.68) (16.40-23.40)

Northern region (total)
Indicator Population Cases PrevalencetSE, crude  PrevalencexSE, WSt  PrevalencetSE, EuSt  Prevalence+SE, AzSt
(95% CI) (95% CI) (95% CI) (95% CI)

Male 582,936 78 13.38+1.52 12.36+1.46 12.86+1.49 13.60+1.53
(10.41-16.35) (9.51-15.21) (9.95-15.78) (10.60-16.59)

Female 584,448 135 23.10£1.99 21.05£1.90 22.46£1.96 23.35£2.00
(19.20-27.00) (17.33-24.77) (18.62-26.30) (19.43-27.27)

p—value, - — p<0.05 p<0.05 p<0.05 p<0.05

male Vs

female

Rural 806,521 111 13.76+£1.31 12.97+1.27 13.74+1.30 14.23+£1.33
(11.20-16.32) (10.48-15.45) (11.18-16.29) (11.63-16.84)

Urban 360,863 102 28.27+2.80 25.30£2.65 26.71+2.72 28.17+£2.79
(22.78-33.75) (20.11-30.49) (21.37-32.04) (22.69-33.64)

p—value, — - p<0.05 p<0.05 p<0.05 p<0.05

rural vs urban

Total 1,167,384 213 18.25+1.25 16.73+1.20 17.73£1.23 18.51+1.26
(15.80-20.70) (14.39-19.08) (15.31-20.14) (16.05-20.98)

Footnote: Prevalence — crude prevalence per 100,000 population; SE — standard error; Cl — confidence interval; WSt — World Standard (using the world population as the
standard); EuSt — European Standard (using the European population as the standard); AzSt — Azerbaijan Standard. Statistical significance of differences: The p—values indicate
comparisons between the corresponding sex- or residence-specific prevalence rates using their standard errors.
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Discussion. In this manuscript, we compared our findings with data from other countries.
In our study, the mean age at diagnosis was 35.39+8.65 years, which is higher than the global
average age of MS diagnosis (32 years) [4]. The mean age at the first MS attack in Azerbaijan’s
northern region (29.89+8.57 years) was lower than reported in Karachi, Pakistan (32.92 years)
[9]; Rome, ltaly (31.7+10.3 years) [10]; Mgre and Romsdal County, Norway (34 years) [11];
and Lorraine, France (34.3+£11.3 years) [12]. However, studies conducted in Turkiye (Geyve
and Kandira — 26.7+8.4 years) and Iran (Mazandaran — 28.7+8.6 years) showed lower mean
ages at first attack [13,14].

The average diagnostic delay in Northern Region of Azerbaijan was 5.50+4.24 years,
which is longer than the delays reported in Iran (18.01 months) [15], Colombia (3.07 years)
[16], Norway (1.5 years, 1995-2017) [11], and Italy (33.8 months) [17]. A limited level of
public health awareness and insufficient diagnostic resources might contribute to prolonged
diagnostic delays in the region.

Several epidemiological studies have reported a high prevalence of MS in Tirkiye and
Iran in comparison with our reports [13,14,18-20]. For example, the Central Black Sea region
of Turkiye reported a prevalence of 43.2 per 100,000, while Karabiik and Eregli reported
prevalence rates of 95.9 and 96.1 per 100,000, respectively [18-20]. A descriptive cross—
sectional study conducted in Mazandaran Province (Iran) reported a standardized prevalence of
72.5 per 100,000 in 2018, with rates of 108.5 per 100,000 for women and 37.1 for men [14].
But the lowest MS prevalence in Iran was recorded in the northeast, with rates of 12.9 per
100,000 in Razavi Khorasan, 8.7 in North Khorasan, and 5.3 in South Khorasan, all lower than
the prevalence in Azerbaijan’s northern region [21]. These differences may be related, on the
one hand, to the variability of the research methods used, and on the other hand, to the
differences in risk factors.

MS prevalence in Russia varies widely by regions and ethnic groups, ranging from 10 to
80 cases per 100,000 people. The highest rates are observed in the European part of the country
[22]. MS prevalence among ethnic groups from the Caucasus (8,0-15.2/100,000) living near
Azerbaijan is somewhat similar to our findings [22]. The reason can be similar epigenetic and
lifestyle factors.

In Moldova, the standardized MS prevalence (using the European standard) was 20.2 per
100,000 in 2012, with rates of 24.3 per 100,000 for women and 15.5 for men — slightly higher
than the rates reported in Azerbaijan [23]. In European countries, MS prevalence is generally
much higher than in Azerbaijan. For example, the age-standardized prevalence in Hungary
(2015) was 127.2 per 100,000 [24], while in Denmark, it reached 284 per 100,000 [25], and in
Mgre and Romsdal County, Norway, it was 335.8 per 100,000 [11]. This can be explained by
geographical latitude, sun exposure, and other risk factors [2].

Study limitations. There are several limitations of the study. This study is limited to the
northern region of Azerbaijan, which may not fully represent the epidemiological
characteristics of MS across the entire country. Consequently, the findings may not be
generalizable to other regions with differing demographics, healthcare access, or environmental
factors. As a single-center study, the data may be influenced by referral patterns or the specific
practices of the Neurology Center, potentially introducing bias.

Conclusion. The prevalence of MS in the northern region of Azerbaijan is lower than in
most European countries but is comparable to some of the lowest rates observed in Russia and
higher than the lowest rates reported in Iran. Long—term studies from various countries indicate
that MS prevalence tends to increase over time, highlighting the need for ongoing research. Our
findings emphasize the importance of continued monitoring and prevention efforts in the
region, particularly in the context of improving healthcare quality and enabling early disease
diagnosis.
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93IPBANKAH PECITYBJMKACBIHBIH COJITYCTIK OHIPJIEPIHIE
INAIIBIPAHKBI CKJIEPO3/1bIH TAPAJIYbI

P.P. AJIMEB
O3ipbaiikan MenunuHansK YHUBEpcHTETI, baky, O3ipOaiikan

Tyiingeme

Kipicme. [lambipanker  cknepos  (ILIC) —  opramblk  Kyiike  KyHeciHIH
JEMHUCIIMHU3AIMUSIMEH JKOHE HEWPOKAOBIHYMEH CHIIATTAIATBIH CO3BUIMAIBI  MMMYHIIBIK
MEXaHU3MJIEP apKbUIbl JAMUTHIH KaObIHY aypyHhl.

Makcatsl. by 3eprrey O3ipbaiixkannbiH contyctik eHipiepineri LLIC Tapamybis xkoHe
neMorpausUIbIK  CUMaTTaMalapblH 3€pTTEeyre, COHJail-aKk HbICaHAJbl JACHCAYIBIK CaKTay
CTpaTervsUIapbIH d31pJIey YIIIH MAJIIMETTEp YChIHYFa OaFbITTAFaH.

Matepuanmap mMeH aicrep. ANMaKTHIK KIMHUKaJIapJaH KOJJaHFaH HEMece TiKeneu
©3/1epi JKYTIHTeH NalMeHTTEp KAaTBHICKAH MPOCIEKTUBTI, Oip OPTANBIKTHI, TIPKEY JepeKTepiHe
Heri3genren o0cepBalMsUIBIK 3epTTey KYpri3iai. 3epTrey O3ipOaiixkan [leHcaynblk cakTay
MuHUCTpIITiHIH HeBponorussik opransirsiaga 01.01.2013 xeiiman 31.12.2022 xpurra qeiin
Kyprizinai. 3eprreyre anram per nauarHo3 Koubutran IIC xarmaiinmapel, coHIai—ak
pecnyOirka OOWBIHIIIA HEBPOJIOITAP JKOJJaFraH HEMeCe OpTajbIKKa ©3 OCTIHIIE KYTiHTEH,
OypeiHHaH Oakputayna Oonran IIC mnamuentTepi eHrizingi. JIMarHoCTHKaNbIK Iapanap
JHencaynbik caktay MUHUCTPAITiHIH «IIIC muarHOCTHKacel MEH eMACYIIH KIMHUKAIBIK
MPOTOKOJbIHAY calikec kypri3iaai. 100 000 TypreiHFa IMIaKKaHAAFBl Tapadly KepceTKilTepi
€CeTITEJNII, XaJbIKAPAJIBIK JKOHE IKEePTUTKTI JeMorpadusuiblK CTaHAapTTap OOMBIHIIA
cranaapTranabl. CratucTukanblk Tangayra llupcoHHslH 2 kputepuidi, CTbIOAEHTTIH t-
KpuTepHidi xoHe MaHH-YutHuniH U-KpUTepHiii eHTi3UIi; CTaTUCTHKAIBIK MaHBI3IbLIBIK
neHreii p<0,05 gen GenrineHi.

Hotuxkenep. 2022 xbutbl O3ipOaitkanHbeiH conTycTik eHipinae LIC Tapamyst 100 000
TyprbinFa makkanaa 18,25+1,25 kypaast (95% CA: 15,80-20,70) xoHe ayblUIABIK alMaKTapra
Kaparanzaa (13,76+1,31/100 000; 95% CA: 11,20-16,32) kananbIk aitMakTap/ia >korapbl 00JI bl
(28,27+2,80/100 000; 95% CA: 22,78-33,75) (p<0,0001). /luarno3 KoWbUIFaH OpTalia xac
35,3948,65 xbuinbl (95% CA: 34,23-36,54), aypynbsiH Oactany xkacekl 29,89+8,57 KbUIIbI
(95% CA: 28,74-31,03), an quarHOCTUKANBIK Kigipic 5,50+4,24 sxwunast (95% CA: 4,93-6,07)
Kypaasl. Hykrenmik Tapamyasl Tanjgayra €HTI3UINEH Tipl TIpKENreH MalueHTTepAiH IImHe
oitennep 63,4% xarmaiiasl Kypansl (135/213). Tapany kepceTkini aieniep apacbiHaa epiepre
KaparaHza efoyip sxkorapsl 6051161 (100 000 Typreiara makkanaa 23,10+1,99 xone 13,38+1,51;
p<0,001).

KopbITbiHabl. O3ipOaiixkanHblH contycTik eHipiHae UHIC Ttapanyel Eypomnanbig
KONTEreH eHIpJepiMeH CalIbICThIpFaHaa TOMEH, OlpaK KeplIliec enepaiH KopceTKITepiMeH
nramanac. AJIBIHFAH —HOTFDKEJICp AaybUIIBIK —aiiMakTapja JHAarHOCTUKAHBI JKaKCcapTy
K@XETTUIIrH KepceTe Il XKoHe HKOJOTHSIIBIK JKoHe 0acKa Ja Kayin (GaKkTopiIapblH 3epTTey YIIiH
OacTarKkpl HEeTi3 KAIBIITACThIPAIBI.

Tyiiinai ce3aep: O3ipbaiikaH, TMATHOCTUKAJIBIK KiAIpIC, JTUIEMUOIOTHS, AITBIPAHKEI
CKJIEpO3, Tapaiy.
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PACIIPOCTPAHEHHOCTDH PACCESIHHOI'O CKJIEPO3A B CEBEPHBIX
PETMTOHAX A3BEPBAVMI)KAHCKOM PECITYBJIUKH

P.P. AJIMEB
Azep0aiixkanckuit MeauuuHckuii YHuBepceuteT, baky, AzepOaiimkan

AHHOTanus

BBenenue. Paccesinnblii CKJIEpO3 (PC) SIBJISICTCSI XPOHUYECKUM
UMMYHOOIIOCPEIOBAaHHBIM BOCIIATUTEIHLHBIM 3200JIEBAHUEM IIEHTPATIBLHOM HEPBHON CUCTEMBI,
XapaKTepU3YIOIIMMCS JEeMUEITMHU3AINeH U HeHpOBOCTIaJICHUEM.

Hesas. Hactosimee uccienoBanue u3yvdaeT pacnpoCTpaHEHHOCTh U JAeMorpadudeckue
xapaktepuctuku PC B ceBepHbIX pernoHax AszepOaiikaHa M HpPeJOCTaBIsSeT JaHHbIC IS
pa3pabOTKHU LENEBbIX CTPATETH 3PaBOOXPAHECHHS.

Matepuanbl u Metroabl. [IpoBefieHO MPOCIEKTUBHOE, OJIHOIIEHTPOBOE, PETUCTPOBOE
00CepBallMOHHOE UCCJICIOBAHUE C y4acTHEM IMallMeHTOB, HAINPABJICHHBIX U3 PETHOHAIBHBIX
KIMHUK WO OOpaTHUBIIMXCS ~ caMmocToATensHO. VccnemoBanue  MPOBOAMIOCH B
Hesponornyeckom nentpe MunncrepeTBa 3apaBooxpanenust Azepoaiimxana ¢ 01.01.2013 mo
31.12.2022. B uccienoBaHre BKIKOYAINCh BIEPBbIE AUArHOCTUpOBaHHbIe ciydau PC, a Takxke
MAIUEHTBl C pPaHEee YCTAHOBJICHHBIM JUArHO30M, HAXOJWBIIUECS TIOJ HAOIOICHUEM,
HAIpaBJIEHHbIE HEBPOJOraMH W3 PA3IUYHBIX PETHOHOB DPECIYOJIMKH WA CaMOCTOSITENHHO
oOpatuBmIMecs B LEHTp. JlMarHocTuka MpOBOAWIACE B COOTBETCTBUU ¢ «KimHMYecKUM
MPOTOKOJIOM JUarHocTuku u sedeHuss PC» MunucrepctBa 3apaBooxpanenus. [lokazarenu
pacnpoctpanénHocty Ha 100 000 HaceyneHusi pacCUUTHIBAIUCH M CTAaHAAPTU3UPOBAIUCH C
UCIIONIb30BAHUEM  MEXKIYHAPOAHBIX U JIOKAIBHBIX JeMOorpadUyecKux  CTaHJapTOB.
Craructuueckuil aHanu3 BkIoyasn kputepuid y2 Ilupcona, t-xpurepuit Cteronenta u U-
Kputepuid MaHHa-YUTHH;, YpPOBEHb CTATUCTUYECKOW 3HAYMMOCTH OBUI YCTAaHOBIIEH MPHU
p<0,05.

Pesyabratel. B 2022 rony pacnpoctpan€éHHocte PC B ceBepHOM peruone
Asepb0aiimkana coctaBuia 18,25+1,25 ma 100 000 nacenenus (95% AU: 15,80-20,70) u 6wuia
BBIIIIE B TOPOICKHUX paiioHax (28,27+2,80 na 100 000; 95% JIU: 22,78-33,75), ueM B CEbCKUX
paionax (13,76+1,31 ma 100 000; 95% JAU: 11,20-16,32) (p<0,0001). Cpenanuit Bo3pact
MOCTaHOBKM JHarHosza coctaBuia 35,39+8,65 roma (95% AU: 34,23-36,54), Bo3pacT Hadana
3aboneBanus — 29,89+8,57 roma (95% HAU: 28,74-31,03), a nuarHocTUYECKas 3aJepKKa —
5,50+4,24 roma (95% HU: 4,93-6,07). Cpenu >KUBBIX 3apeTUCTPUPOBAHHBIX IMAIUEHTOB,
BKJIFOUEHHBIX B aHAJIN3 TOUEYHON pacpOCTPaHEHHOCTH, KEHITUHBI COCTaBMWIN 63,4% citydaes
(135/213). PacmpocTpaH€HHOCTh ObLIa 3HAYUTENHHO BBINIE CPEAM >KEHIIMH, YeM Cpeau
myxuuH (23,10+1,99 npotus 13,38+1,51 na 100 000 nacenenus; p<0,001).

3akarouenue. Pacnpoctpanénnocts PC B ceBepHOM pervione AzepOaiikana HIKe, 4eM
B OOJIBITMHCTBE €BPONEHCKUX PETMOHOB, HO COMOCTaBHUMA C IMOKA3aTeIsIMUA COCETHUX CTpaH.
[TomyueHHbIe JaHHBIE MOAYEPKUBAIOT HEOOXOIUMOCTh YIYUIICHHS] TUATHOCTHKU B CEITBCKUX
paiioHax ¥ (OPMHUPYIOT UCXOMHYIO 0a3zy ISl U3YUEHHUS SKOJOTUUECKUX M JPYTruX (HakTOpoOB
pucka.

KioueBbie cjoBa: AszepOaiipkaH, JUArHOCTHYECKAs 3aJIepKKa, OSIHIEMHOJIOTHSA,
paccesiHHbIN CKIIEPO3, paCpOCTPAHEHHOCTD.
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Tyiiinaeme

Kipicne. Co3puiMansl aypynap Ke3iHAE ayTOJIOTHSUIBIK CYWEK KEeMIriHEH aJbIHATHIH
JKaCyIIaNIbIK OHIMHIH carlachl )kacyllla Ke3iMeH FaHa eMec, ocipy xkKaraailiapbiMeH, (PeHOTUNTIK
KYPaMBIMEH >KOHE JTAKbULIBIH MOPQOJIOTHUSIIBIK JKETUTYIMEH JIe aHBIKTAIAIbI.

Makcatsl. Co3bUIMalibl aypynapbl Oap NHalMeHTTEpAe CYHeK KEMIriHeH alblHFaH
AyTOJIOTHSUTBIK KOMIIO3UTTIK JKACYIIANBIK OHIMII aly JKOHE 3CpPTXAHAIBIK CHITATTay
MYMKIHITiH Oaranay.

Marepuanaap MeH daicrep. 3epTrey «¥ITTHIK FRUIBIMU MEAUIIMHAIBIK OpTaIbIK»y AK
OazaceIHIa 3epTXaHATBIK—TPaHCISIUSIIBIK JKYPrizinii. OHipicTiK KoropTara
KapAMOJIOTHSUTBIK, ayTOMMMYH/IBIK, METa0OJIMKAIIBIK JKOHE TeraToOMIapiblK aypyiapsl 6ap
132 manuent enrizinai. Cylek Kemiri acnuparsl ©HJIeNiMN, KOMIIO3UTTIK JKacyIanbIK Gppakiuus
anpiaAbl. CTaHIAPTTHI KaFJaiIarel JkoHEe L-TIIyTaMHH KOCBUIFaH JaKbUIIap, aBTOMATTHI
)Kacylia caHay, peHOTHNTEY, KapbIK KOHE dIEKTPOHIBIK MUKPOCKOMUS OaFaiaH/Ibl.

Hotuikenep. L-rayraMuH KOCBUTFaH JakbpUIAapia COHFBI JKAacyllla KOHIICHTPAIHSCHI
JKOFapbl OOJIBI: MeAraHa 4,01x10° Kacyma/mi, an L-rmyraMuHCI3 Aakeliaapaa 2,30x10°
xacyma/mi (p=0.036). Ocy ecenirinin Meauanacsl Taicinme 37,9 sxone 10,8 6onaer (p=0.095).
DeHoTUnTeY MSC-acconuanusiianras, TeMOIO3TUKAIIBIK/TIPOTEHUTOPIIBIK KOHE
MMMYHOPETTEYILl MONyJsuusiiapbl Oap TrereporeHal eHIMAl KepceTTi. EH  Komaiibl
MOpGOJIOTHSIIBIK Oenriiep JakpUIIbIH 21-23 Toymirinae 6aikaabl.

KopbIThiHabl. OHTAWIaHABIPBUIFAH  OCIPY  KACYMAIBIK IIBIFBIMIBI  aPTTHIPHII,
KOMIO3UTTIK CYHEeK KeMiri eHIMiHiH MOP(hOIOTUSITBIK JKETLTyiMEH KaTap >Kypai. byn nepexrep
KJIIMHUKAJIBIK KOJIJaHy aJIJIbIH/IA carla >KOHEe KayilCi3AiK KpUTEPHIIepiH opi Kapai cTaHIapTTay
KQXKETTIT1H KepceTe/Ii.

Tyiiinai ce3aep: xacylanbIK TEparus, CO3bUIMAIIBI aypy, CYHEK KEMIri, ME3EHXUMAaJIBbIK
CTPOMAJIBIK JKacyIIanap, *acyanapabl 1akbuiiay 9IiCTEPl, pereHepaTUBTI MEAHUIIMHA.

Kipicne. YKacymanblk TEXHOIOTUSIAP PEreHEPaTUBTIK METUIIMHAHBIH NEPCIEKTHBAIIBI
OarbpITTapbIHBIH  OIpi  pETIHIE KapacThIpbUIaAbl, OWTKEHI MIH/CTpOMANbIK Kacyllajnap
HETI31HJIeT1 JKacyIIaJbIK MpenaparTap MeH eHIMAep 3aKbIMJIAIFaH TiHJIEp/l KajllblHa KEJITIpY
KOHE OpTYpJl aypynapabel eMmney makcatbiHma Oencenpai 3eprrenyae [1-3]. Cyiiek kewmiri
AyTOJIOTHSUIBIK YKACYIIAIBIK MaTE€pUaJIbIH MPAKTUKANBIK TYPFBIAAH MAaHBI3/AbI Ke31 OOJbII
TaOBUIAIbI, )KOHE JIe OHBIH KYPaMbIHJa MOHOHYKJICAPIIBIK, T€MOMOITHKAIBIK, IPOTEHUTOPIIBIK
KOHE ME3CHXMMAJIBIK CTPOMAJIBIK JKacyIlaiblK nomyssiusiap 6ap [4]. OnapasiH bIKTUMAI
ocepyiepi  3aKbIMIIAFaH JKacymiajapisl ajJMacTHIpyMEH FaHa eMeC, COHBIMEH KaTap
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MapakpuHIiK, HUMMYHOMOIYJISIHUSUIBIK ~ JKOHE  OWoperTeymn — OCJICEHIUTIKIIEH e
OaitnanbiCThIpbUIAAbI [4,5].

Kacymanblk TexXHOMOTUSTIAPAbl KIMHUKAIBIK [paKTUKara TPaHCISIUUIAy —YILIiH
QJIBIHFaH JKacylIajap/blH CaHbl FaHa €MeC, COHFbI OHIMHIH carachl 1a KaFUAaTThl MaHbI3Fa He
[6]. Me3eHXuUMaNBIK CTPOMAJbIK >KacyllajdapJbl CHUIMATTAy[bIH XaJbIKApaIbIK ToCUIAepi
aare3usiHbl, PEHOTUNTI koHE MU depeHIHsIIaHy IeyeTiH Oaranay el kesneiai [7]. ConpiMeH
Kartap, HaKThl JKarjaijapja CcO3bUIMANBl aypylapbl 0Oap MalMEeHTTEpleH aJbIHFaH
ayTOJIOTHSUIBIK JAAKbUIJAp aWKbIH TeTepOTeHNIUTIKTI CaKTaybl MYMKIH JKOHE opJailbiM
tazapTtbutiFaH  MSC-makbul  KpUTEepUMJIepiHE coiikec Kkenme Oepmeiiai. byn  myHmai
npenapaTTapAbl CYHeK KEeMIriHIH KOMIIO3UTTIK JKacyIIalblK eHIMIEpl peTiHjae cumarraysa
HEFYPJIBIM J19JI TEPMHUHOJIOTHSHBI KOHE HAKThl CUITaTTaMaHbl Taar eTei [8].

¥3aK yakpIT OOIBI CAKTAJIBII K€ KATKAH CO3BUIMAIIbI MTATOJIOTUACH Oap MalueHTTep e
OacTankbl CyieKk KeMiri MaTepuaibl KaOBIHYIbIH, META0OIUKAIIBIK CTPECCTIH, ayTOMMMYH/IBIK
OCJICEHYIIH KOHE aF3alIbIK KETKUTIKCI3MIKTIH BIKIMATbIHAA 007aybl MyMKiH [9]. CoHIBIKTaH
CTaHAAPTTHI ©CIpY opAailbIM jKacylianapblH >KETKUIIKTI IIBIFBIMBIH XKoHE (DYHKIIMOHAIIBIK
XKeTuTyiH Kamramace3 ete 6epmeiini [10]. KopekTik opTansl OHTaiIaHABIPY, OHBIH imiHge L-
TIIyTaMHUH]II MeTabONIHUKANIBIK CyOCTpaT peTiHAe MeJIepien KoIAaHy, COHAai—aK JaKbUIIbIH
KeII JECTPYKIUACHI3 JKETUTy OenriiepiH KepCceTeTiH oecipy Mep3iMiH aHBIKTay epeKIle
KbI3BIFYIIBUIBIK TyAbIpazsl [11].

XKacymanslk eHiMaepre apHaJFaH 3aMaHayH KapUsuIlaHbIMIap OacTanmKbl MaTepHasIbIH
BapualesbAUTIIr, AaKbUIABIK >KarnaiiapAarbl ailbIpMallbUIBIKTap, CapbiCy KypaMbl, cely
TBIFBI3JIBIFBI, TTACCAXK/IAP CAHBI )KOHE CalaHbl 0AKbUIAYy HOTHXKENEP/iH KalTalaHFbIIITHIFBIHA
eneym ocep €Tyl MyMKiH ekeHiH atan kepcereni [12,13]. CoHIBIKTaH ayTOJOTHUSIIBIK
KacyllalblK ©HIMJIEpre apHalFaH >KYMbICTap/a TEK JKacylla Ke3iH jKoHe ecipy (akTiciH
KOPCETY KETKITIKCI3. OHAIPICTIK KOTOPTAHBI, KOCY KOHE KOCTay KpUTEPHUIlIepiH, MaTepUaibl
aly JKOHE OHJeY OJICiH, OpTa KOMIIOHEHTTEpiH, OaKbUIayJblH YaKbITTBIK HYKTEJIEpiH,
JKacylianap/abl caHay diCTepiH, (EHOTUNTEY/l KOHE JaKbUIIBIH JTalbIHIBIK MOP(HOIOTHSITBIK
Oenrinepid cunarray Kaxer [ 14].

Ocpiran  OGalimaHbICTBI, OYJ 3epTTEYAIH MakcaThl CO3bUIMANbl  aypylapbl  0Oap
NAlUEHTTEePAAC CYWEK KEMITiHIH ayTOJIOTUSAJBIK KOMIIO3UTTIK JAacyllaJlblK ©HIMIH aiy
MYMKIHIT1H, ©Cipy/i OHTalIaHIBIPYIbI )KOHE 3€pTXaHAJBIK CUIIaTTaMachlH Oaranay OOJIbI.
MingeTTepre eHIIPICTIK KOTOPTaHbl cUNAarTay, L-rimyTaMUHMEH %oHE OHCHI3 ©cipy Ke31HJEerl
JKaCyIIaNbIK IIBIFBIMIBI  CANBICTBIPY, (EHOTHNTIK KypaMmIbl Talfay >KOHE JaKbUIIBIH
MOPQOJIOTHSIIBIK TMHAMUKACHIH Oaranay Kip/il.

Marepunangap MeH daicrep.

Omukanvlk acnekminep

3eprrey YATTBHIK FHUIBIMH MEAMIIMHATBIK OPTAIBIFBIHBIH JKEPTUTIKTI ATUKAJIBIK
KoMuTeTIMEH Makyiaauasl (2021 xeursl 27 Tambigarel Ne 2 xarrama). bapibik
KaThICYIIbUIApJaH jka30alia akmapaTTaHABIPBUIFAH KeNiCiM alblHABL. 3epTTey XeNbCHUHKHU
JIeKJIapaIMsCHIHBIH KaFUIaTTapblHA COMKEC KYPTi3UIIl.

3epmmey ousaiinbl dHcaHe HCypaizineer opHbl

3epTXaHATBIK—TPAHCIAIUSUTBIK  3epTTey «CO3BUTMANTBI JKOHE OJIEYMETTIK MaHBI3IIBI
aypynapabl eMmJieyre apHajlfaH >acyIIalbIK OHIM jKacaylarbl WHHOBAIMSUIBIK TOCLIAEP)
TPAHTTHIK K00achl MeHOepiHae, « ¥ ATTHIK FHUIBIMA MEIUITMHAIBIK opTanbik» AK 6a3zaceiHia
(Acrana, Ka3zakcraH), OHBIH i1IiH/1e OaraHabl acyliagap OMOTEXHOJIOTUACH 3epTXaHAChIH A
OPBIHAANBI. 3€pTTEy JKACYIIANBIK Tepanusl THIMIUIITIH OarajalThIH KIWHUKAIBIK CBhIHAK
peTiHJe KapacThIPbUIFaH KOK; TaJJayJblH HEri3ri OipJiri ayTOJOTHSUIBIK CYHeK KeMITiHiH
YJITicCl J)KOHE OJ/IaH alIbIHFAH Kb OOJIIbI.
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Tlayuenmmepoiy ondipicmik kocopmacwl

OHIIpiCTIK KOropTara Co3bIIMAIIEI aypynapbl 6ap 132 marueHT eHrizinai. Ho30morusimsik
CHEKTp TWIATAIMSIBIK JKOHE HIIEMISUIBIK KapIUOMHUOIATUSHBI, KYHENi CKICPOIECPMUSHBI,
JKYHeNi KbI3bLT KeTiHi, 6acTanKpl OWIMAPIIBIK XOJMAHTHTTI/IUPPO3bl, 1 jKoHEe 2 THNTI KaHT
Ia0eTiH KOHE MAIIBIPAHKbI CKJIEPO3.IbI KaMThIIbl. Muenoskchy3us anibiHIa KIMHHKATBIK-
3epTXaHaNBIK TeKkcepy >Kypri3inai. Enrizoey kpurepuiinepi Oencenni unpexuus, AUTB-
nHpekusacel Hemece B/C BUPYCTHIK renmaTUTTEPl MapKepJepiHiH OH 00JIybl, KaTepil jkaHa
TY3UIIM HeMece OFaH KYMIK, alKbIH 3€pTXaHAIBIK aybITKyJap, HEri3ri aypyablH aybIp
JICKOMITEHCAIIMSCHI, )KYKTLUIIK, JTJAKTallMsl HEMece KaThICyIaH 0ac TapTy OOJIIbI.

Cyuex kemiei acnupamulH any

Cyliek KeMmiri omepanusulblK O6JMEHIH CTepUJIbIl JKaFrdalblHIa MHET0dKC)y3us
o/liciMeH, HET131HEeH MBIKBIH CYHWETiHIH apTKbl KbIpJIapblHaH aJbIHAbI; TEXHUKAIBIK IIEKTEYIep
OoJtraH >Karaaiaa alablHFBRl KeIpiiapaad any pykcar eringi. BME 13/7; 13G x 7 cm unHenepi
YKOHE aHTHKOATYJISTHTHI 0ap CTEPHITLII KOHTEHHEPIIep KOIAAHBULIBI. ACITHPAT MOHOHYKJICAPITBI
JKacyllanap/abl, TEMOIOITHKAIIBIK >KOHE IPOTCHUTOPJIBIK JKacyIIagapibl, ME3CHXHMAaJIbIK
CTPOMAJTBIK/OaraHasIbl IOMYJISIHSIIAP B )KOHE METKEP1 KaH KOCIAChIH KAMTUTBIH Te€TePOTeH/I1
marepuai petinae Kapactoipbuiisl (Cyper 1).

LN » 5 >2\>

—
CosbinMansl Barint Cymek KeMiriHiH, KyneTusauuanay Xacywanapge!
aypynapel bap I:’L':::':Kzrlrz::::':l MOHOHYKNeapnblK K3He opTaHbl e :::I:r\:;e )Kacyuganbm
naumeHTTep ¥ thpakumacsl OHTaWNaHAbIPY Muxpocxonlxﬁ 6HIM

Tangay Gipniri: ayTonorusnbK cynek Kemiridiy yArici xaHe anblHfFaH Xacywansik Aakpin

Cyper 1. XKacymanbsiKk ©HIMI1 aTyIbIH KaJIbl ChI30aCHI.

bacTankpl eHAey acmupaTThl MEXaHHWKAIBIK OHJCYIl >KOHE/HeMece >Kacyliamapibl
¢buKomn rpagueHTiHAe Oenyal, KeWiHHEH KalbLUi >KOHE MAarHUi MOHJAPBIHCHI3 XEHKC
CTepUJIbAl epiTiHaiciMeH Hemece QocharTel-Ty316l OydepMeH Kyyabl KaMmTblabl. Ocipy
CTepWJIBJI JKaF/aiyiap/ia IUIaCTHK AAKbUIABIK (uakoHnapaa skoHe Ilerpu TabakmanapsiHaa
kyprizinmi. Herisri kopektik oprtanmap perinae DMEM xone DMEM-F12 xonmansiigbl.
OHralinaHpIpbUIFaH HYCKA KYpaMbIHa TTt0Ko3ackl skorapsl DMEM-F12, 20% ypbIKTBIK Oy3ay
capeicysl (FBS), L-rmyramunai memmepien Kocy, peKOMOWHAHTTHI aJlaM WHCYJIHMHI JKOHE
LE®-3 antubuoruri kipai. Hdakeuigap 24 cararran, 72 carartaH keifiH, 3—4 Toymikte, 7
ToynikTe, 21-23 ToynikTe KoHE OJaH KEeWiHr1 Mep3iMaepjie, COHbIH imiHae 38—42 Toymikre
OarayaH/bl.

3epmxananvik Hamudicenep Hcane Hcacyuanaposvl CaHay

Heri3ri 3epTxaHaiblk HOTHXKEIIK KOPCETKII L-TayTaMiH KOCBUIFaH XaFaaiia ecipyieH
KEWIHT1 JKacylanap MIbIFBIMBIHBIH OHBI KOCIIaFaH JKaF/aljiapMeH CajbICThIpFaHIaFbl e3repici
6omne1. KochiMIna Typae »kacyiagapAblH COHFbI KOHIIEHTPAIUSACHI, 6CIM ecelir, (PeHOTUMTIK
KypaMbl >KOHE JaKbUI >KETUTYiHIH MOp(ONOTHsIbIK Oenrinmepi Oaramanzisl. YKacymamapsl
canay TC20 Automated Cell Counter / BIO-RAD KypbUIFbICBIHIA XKYPTi3UIil, HOTHXKENIEp
JKacyIma/mil Typigae Oepinai. ©OciM eceniri ecipyleH KEeWiHTT KOHIICHTPAIUSHBIH OacTamKbl
KOHIIEHTPALUsAFa KaThIHACHI PETIH/IE eCenTeNIi.

Jaxwinowl papmaronocusnviy pemmeyoiy i30eHiCmiK MOOYi
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Kapauonorusislk mbeliFy Teri 6ap yaruiep yuiiH jkKeke 137eHICTIK moayibae 1 MkM
OSMIOUPUKAIBIK TYpPAC TAaHJAIFaH KOHIICHTPAIUSAAFbl JIEBOCUMEHIAH apKbUIbI JJTaKbLIIbI
(hapMakoJOTHSIIBIK PETTeY MYMKIHIIr OaranaHabl. byl ONOK KIMHUKAIBIK THIMIUTIKTIH
nepbec jgomneni  peTiHAe eMec, METAa0ONIMKANBbIK JKOHE MHUTOXOHAPHSUIBIK —KOJIAyIbIH
JKacyIragapablH YIbTPaKYPhUIBIMIBIK YKaFIaliblHA dCEPiH aj/IbIH aja in vitro Oaranay peTiHe
KapacThIpbULIBL. Byl MOIyh ©Cipy THIMIUTITIHIH HET13T1 TalayblHa SHT131UITeH JKOK.

Denomunmey dcane MOPPON0UIbIK bazanay

®enorunrey CD3, CD4, CD8, CD16, CD20, CD25, CD34, CD45, CD73, CD105,
CD117, CD45+CD34+, CD105+CD34+, CD4+CD25+ »xone CD4+FOXP3 kepceTkimrepin
TaJay apKbUIbl aFBIHIBIK IUTOMETPUS QIiCiMEH XKYpri3inai. Mopdonorusibeik Oaranay KapbiK
MUKPOCKOIHSCHIH KOHE 3JIEKTPOHIBIK—MHUKPOCKOMUSUIBIK 3€pTTeYAl KaMmThinbl. JKapThuiai
JKYKA JKOHE yIBTPpaKyKa KeciHminep Leica ylIbTpaMUKPOTOMBIH/IA AJIBIH/IBI; JKapThIIA jKyKa
KEeCiHAUIep MeTHIeH KerimeH, a3yp Il skoHe Herisri (ykCMHMEH OOsUIIbI, al YIbTPaKyKa
KECIHJIIJIEp YpPaHWJIANETATIICH XKOHE KOPFACBIH ITUTPATHIMEH KOHTPACTTAIBI. DIEKTPOHIBIK
Mukpockorus Libra 120 KypbUIFBICBIHIA XKYPTi3UIIL.

Cmamucmuxanvlk manioay

Craructukanslk Tangay Python 3.13.5 Garnmapnamaceinna SciPy 1.17.0 kitanmxaHachklH
naijanany apKbpUIbl OPBIHOAIIBL. JlepekTep MeaWaHa >KOHE [Uana3oH TYpIHIAE HeMece
aOCOJIIOTTIK MOHJEp JKOHE Malbi3lap TYPiHIE YCBHIHBULIBL Toyenci3 Aakpul TONTapbIH
CANBICTRIPY YIIiH MaHH-YUTHH KpHUTEpHidi KOJJaHbUIABL. AlibipMambuisikrap p<0,05
OOJIFAaH/Ia CTATUCTUKAJIBIK MOH/II A€l €CEHTENAl.

Horumxenep. XKyiienik ayTOMMMYHIBIK aypyJapablH ilIiHe KYyHemiK KpI3bUI JKeri — 24
xarmaii (18,2%) skoHe Kkyienik ckaepomepmus — 22 xarmaii (16,7%) skuipeK YCHIHBLUIIBI.
bacrankel Ownuapieik  xonmanrut/muppo3 11 manumentre Tipkenmi  (8,3%). IpikTeme
KYPBUIBIMBIHIA CHPEK KEe3JeCKEH HO30JIO0THsIAp MIAIIbIPpaHKbl ckiepo3 — 4 skarmail (3,0%)
xoHe 1 xoHe 2 TunTi KauT nuabeti — 3 xarnait (2,3%) 6ombl.

bipikTipinren Oaranay Ke3iHae KYpeK—KaHTaMbIpJbIK Ho3oorusaap 132 nanueHtriy 68
JKarIaibiH, HeMece Oykin ipikremeHiH 51,5%-b1H Kypassl. JKyiienik ayTOMMMYHJIBIK aypyJiap
46 maruenTneH YChIHBULABI (34,9%). AJFamikel TOPT HO30JOTHSJIBIK TOM — JUIATAIHSIIBIK
KapAMOMHUOTIATHS, WIIEMUSUTBIK KapJIHOMHUOIATHS, JKYHENIK KBI3bUT JKEri KOHE JKYHENiK
CKIIEPOAECPMUS — KUBIHTHIK TYpAe 114 manueHtTi, SFHU OYK1T 3epTTeneTiH TonThiH 86,4%—biH
kamtbLsl (Cyper 2).

[lunataumansiK KapANoOMUONaTHS ® 30%

Nwemnsnsik kapanomuonaTus ® 21%

MKy#eni Kbi3bln xeri ® 18%

Xyweni cknepopepmus 9 17%

BipiHwinik 6unnapnbik
XONGHrUT/Unppo3 |

Ho3onorusnelk Ton

LWawsbipaHkbl cknepos +——@ 3%

1/2 TvnTi KaHT pradeti +—@ 2%

T T T T T T m

0 5 10 15 20 25 30 35
MauneHTTepAiH yneci, %

Cyper 2. AnbIiHFaH CyHeK KeMiTi KacyIllanblK MaTepHaabl MACCUBIHJIETI MAllUEHTTEPIH
HO30JIOTUSIJIBIK OOJIIHICI.
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L-rnyraMuH  Kocmail — KyJIbTHBAIMSUIAyJaH  KEWiH  KacylIaapIblH  COHFBI
KOHIIEHTPALHUSIChI O,352,76><106 JKacyIa/Mil  apajbIFbIHAA OOJIJIbI, MEIHaHaChI 2,3O><106
KACyIa/MiI Kypaasl. L-TIyTaMHUH KOCBUIFAH JAKbLIAAPAA COHFBI KOHIEHTparus 2,75—75x10°
Kacyma/Min Kypanael, Memuanachl — 4,01x10° skacyma/mn. TomTap apachlHHArkl COHFBI
KOHIICHTPALUs Al bIPMAIIBUIBIFBI CTATUCTHKAIIBIK TYPFBIIAH MoH 1 0omabl (p=0,036) (Kecre 1).

Kecre 1. XKacymanap/s! ecipyre Jeifid xoHe 0JlaH KeiiH caHay.

Yari  YKarnpaiibl Heiiin, xxacyma/ma  Keiiin, skacyma/mi Ocim eceJtiri
1 L- 2,01x10% 2,30x10° 1144
2 TIyTaMUHCI3 2,06x10° 2,76x10° 1,3
3 3,25x10% 3,50x10° 10,8
4 1,25%10° 1,62x10° 1,3
5 2,36x10° 2,76x10° 11,7
6 L- 1,75%10% 2,75x108 157,1
7  TIyTaMHHMEH 2,05x10° 4,01x108 19,6
8 9,01x10* 4,75x10° 52,7
9 1,79%x10° 4,05x10° 22,6
10 1,05x10° 3,98x108 37,9

bacTankpl jkacymianablK KOHIICHTPALMSHBIH Oiplieii 00JIMayblH €CKepe OTBIPHIIN, OCiM
eceniri KockiMina ecentenyi. JKacymanap CaHbIHBIH ©Cy eceniri MeanaHachl L-riryramMuHci3
yiarinepae 10,8, an L-rmyramunmen yarinepnae 37,9 Kypaabl, ailbipMallbUIBIK TEHACHIIUS
cunatbiaaa 6osel (p=0,095). 24 caraTTaH KeiiH )KYpPri3iireH )KapbIKTHIK-ONTUKAIBIK Oaraay
L-riiyTaMHH KOCBUIFaH PEIPE3CHTATHBTI JKacyllla JJaKbUIJapbIH/A XKaCYIIaJIbIK JIEMEHTTEPIIH
TBIFBI3/IBIFBI )KOFaphl ekeHiH kopceTTi (Cyper 3).

A. COHfbl KOHLEHTpaumsa 9. B¢y eceniri
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Cyper 3. L-riyraMuHCi3 xoHe L-rmyTaMHHMEH ecipyieH KeHiHT1 kKacyllanapablH COHFbI
KOHIICHTPAIUSCHI )KOHE OCIM €CeJIiT.

AOCOIOTTIK MOHJIEp aliKbIH YJTiapalbIK €3reprilTikTi, acipece L-rmyraMuHci3 TomnTa
KOpCeTT.

®enorunTik tannay (Kecre 2) 21-ToynikTe ©HIMHIH FeTepOreH Al KYpaMbIH aHBIKTa bl
Me3zeHXxuMalblK CTPOMAJIBIK Jkacymiangapra Oaitnansictel CD73+ sxone CD105+ mapkeprepi
aHBIKTAIBI, alaiifa Oip Me3riie reMONO3TUKAIIBIK/ IPOreHUTOPIIBIK KOHE UMMYHOPETTEYIII
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nomymsiuusiap, coubly imiHge CD45+CD34+, CD105+CD34+, CD4+CD25+ xoHe
CD4+FOXP3 cakrajabl.

Kecre 2. 21-ToynikTeri JaKbUIIBIH HETi31 (PEHOTUIITIK CHITaTTaMasaphl.

Mapkep JKMIT KCA KKK
CD73+ 4,92 3,96 5,73
CD105+ 4,28 4,60 4,84
CD45+ 3,15 1,32 0,61
CD34+ 1,79 0,34 2,43
CD45+CD34+ 79,47 87,24 87,18
CD105+CD34+ 85,23 89,51 93,52
CD4+CD25+ 71,06 45,09 86,12
CD4+FOXP3 75,17 46,19 94,24

Mopdonorusiplk TUHAMHUKA JaKbUIABIH KETUTyiHIH OIipi3fil Ke3eHJAEpiH KOepCeTTi.
Ocipyre feiliH MaTepuan YJIbTPaCTPYKTYpaJIBIK CTpecc Oenrimepi Oap rereporeHmi
MOHOHYKJI€apJIbIK ppakius Typinae yeoiHbu1nbl (Cypert 4).

A. Ynri 1, L-rnyTaMuHcis, 24 car 9. Ynri 1, L-rmnytamuHmeH, 24 car

B. Ynri 2, L-rmyTaMuHci3, 24 car

Cyper 4. L-rnyramuHci3 xoHe L-rmyraMuaMen 24 caraTTaH KeHiHT1 kKacyIIalbIK
JAKBUTIAP/IBIH PETPE3CHTATUBTI KaPhIK MUKPOCKOITHSICHI.

3—4-ToyIiKTe TEMOITOATHKAIIBIK KACYIIAJap/blH kKOHE CHPEK Ke3JeceTiH OekiHOereH
CTPOMAJIBIK DJIEMEHTTEP/IIH apajac MOMysSIUsICH CaKTaJIbl.

7-TOyIIKTE AAKBUT KETIIMEreH KYHIe Kasbl.

21-23-ToynikTe Me3eHXUMAJBIK CTPOMAIIBIK JKacyIlanapFa yKcac jKacyiaaap CaHbIHBIH
apTybl, MOTUMOP(PU3M, MUKPOBE3UKYIIAIAP KOHE IPOTEHUTOPIBIK Oenriiep OalKaibl.

Keitiari mepsimuaepnae, cosblH imriHae 38—42-ToymikTepie, KacymlaiblK AeCTPYKIIH
Oenrinepi maiga 6omael (Cyper 5, 6).
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Cyper 5. Ocipy Mep3imMiHe 6aliIaHBICThI KACYIIAIBIK JAKbUTABIH MOP()OIOTUSITBIK
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Cyper 6. XKacymanblk JaKbUIIBIH YATUIIK MOPGOIOTHSIIBIK KOHE YIbTPAKYPhUTBIMIBIK
JTMHAMHKACHI.

Tankpuiay. ANbIHFaH HOTHIKEJIEP CO3bUIMAbI aypyJiapbl Oap MalMeHTTepe oCipiIeTiH
ayTOJIOTHSUIBIK CYHEK KeMIriHiH *KacyllalblK eHIMIH adyFa OolaThIHBIH KepceTeni. by perre
COHFBI JAKBUIJBIH CHUMATTaMajapbl >KacylIalblK MaTEepHUaIAbIH KO3iHEe FaHa eMeC, COHbIMEH
Katap ecipy karaaiiapbeiHa fa 6aiianpicTel 60161, Ochl 3epTTeyae L-rimyTaMuH/Ii KOCy OHBI
KOCIaFaH JaKbUIJApMEH CaJbICThIPFaH[A JKAacyIIaJap/blH COHFBl KOHIIEHTPAIUSICHIHBIH
JKOFapbl OOJYBIMEH KaTap >KypIi. Byl HOTIKe ME3eHXMMAIBIK CTPOMAIIBIK JKacyllanap MeH
CYHMeK KeMITiHeH MIBIKKaH 0acka Ja >KacylIaNbIK MOMYJSIIHUIapAbiH mpoudepausacel yiliH
AMHHKBIIIKBUIIBIK MEeTa00JIM3MHIH MaHbBI3bI Typasibl TYCIHIKTEpMeH coiikec keiemi [11,15].
ConbiMeH Oipre ocy eceniri 00bIHIIA aHBIPMAIIBUTHIKTAP CTATUCTHKAIBIK MOH/IITIKKE KETKEH
JKOK, COHJIBIKTaH L-TJTyTaMUHHIH 9CEpiH YATUIEp CaHbl KOOIPEK 3epPTTEYIepIe PacTayaIbl KaKET
€TETIH a/IbIH alla OaKplIay PEeTiHIe KapacThIpy KaxeT.
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bacranke! xacymianap KOHIIEHTPAUSICHIHBIH allKbIH BapHaOeIIbILIIr COHFBI a0COTIOTTI
JKACYIIANIBIK IIBIFBIMIBI FAHA €MEC, COHBIMEH KaTap MAKbUIIABIH CATBICTBIPMAIIBI OCIMIH 1€
Oaraay KaXeTTiLTirin kepcerei [16]. AyToaorusuibIK sKacyIaablk OHIMIep YIiH Oy acipece
MaHbBI3/Ibl, OMTKEeHI OacTamkpl CyHeK KeMiri Marepuajibl >Kacka, Herisri aypyra, KaObIHY
OejceHailirine, MeTaOOJUKAJIBIK JKarjaiira »KoHe Oacka Ia KIMHUKAIBIK-OMOJIOTHSIIBIK
¢axropnapra OaitnaHbicThl epekiieneHyi MymkiH [17-19]. CoHublkTaH ecipy THIMALUTITIH
TYCIHIIPY Ke31HJ€ jKacylanapblH OacTamKbl CaHbI Ja, ©Cipy YAEpICIHAET! onap/blH KoOero
JTUHAMHKACHI J]a €CKEePiTyi THIC.

AJbIHFaH JepeKTep JKacyllalblK ©HIMAepAl camackl Oip FaHa 3epTXaHaJbIK
KOPCETKIIIIEH eMec, CUIaTTaManap JKUbIHTBIFBIMEH aHBIKTAIAThIH OMOJIOTUSIIBIK BapruadebIi
npernaparTap peTiHae Kas3ipri 3aMaHFbl TyciHikke coiikec keneri [20]. Ochl 3eprreyae Herisri
Ha3ap JKaCyIIaIbIK IIBIFBIMFA, (EHOTUNTIK KypaMfa J>OHE IaKbUIABIH MOP(OIOTHSIIBIK
JUHAMHUKAChIHA ay/1apbUI/Ibl, COHAANM-aK *KaCylIalIbIK OHIM/I1 LIbIFapy KPUTEPHUIIIEPIHIH TOIBIK
JKUBIHTHIFBI OaraylanFaH >KOK. bomamiakra MyHIai eHIMJII CTaHAapTTaJFaH CUNATTAy YIIiH
OMIpUICH/IIK, CTEPUIBAUIIK, MHUKOIUIa3MaHbIH OONMaybl, SHIOTOKCUH, T'€HETUKAIIBIK
TYPAKTBUIBIK, (YHKIIMOHAIJBIK OCJICCHIUTIK XOHE OHIIPICTIK YICEpIiCTIH KalhTa eHmipiilyi
CUSIKTBI KOCBIMIIIA KOPCETKIIITEP KaXeT.

21-toymikTeri ()EHOTHNTIK Tanjgay ajblHFaH OHIMHIH Te€TepPOreH[i KYPaMbIH KOPCETTi.
CD73+ xone CD105+ >xacymianapbIHbIH aHBIKTaTybl CTPOMAMEH OaillaHBICThI (PPaKIIUSTHBIH
Oap ekenin kepcerexdi. Amaiiga O0ip mesrimge CD45+CD34+, CD105+CD34+, CD4+CD25+
xoHe CD4+FOXP3 koca anranna, reMOMO3THKAJIBIK, TPOTCHUTOPIIBIK KOHE HMMYHOPETTEYIIT
nomynsusiap caktanasl. OCBIHBI €CKepe OTHIpHIN, anbiHFaH eHimai ISCT muHMManIb!
KpuTepuiiiepi OOWBIHINA Ta3apThUIFAH ME3EHXHMAJBIK CTPOMAJBIK JKacyllaiap JaKbUIbI
peringe Oenrineyre OonMaiiabl [7]. «AyTONOTHSIIBIK KOMIIO3UTTIK CYHEK KEMITiHIH
YKaCylIaNIbIK ©HIMI» TEPMUHIH KOJIaHy HEFYPJIBIM JAYPbIC, OUTKEH1 OJ1 )KaCyIIaIblK KYPaMHBIH
HaKTHI TeTEPOTEH/IUIITIH KOPCETE .

A¥iTa KeTy Kepek, OChl 3epTTeyAeri (eHOTUNTEY MaHeldi ME3eHXHUMAJbIK CTPOMAIBIK
Kacymanap (EHOTHIIH pacTay YIIIH KaKETTI MapKepiepAiH TOJBIK KUBIHTHIFBIH, COHBIH
iminge CD90, HLA-DR, CD14/CD11b xone CD19/CD79a mapkepiepiH KaMThIFaH JKOK.
bynan Oacka, ym OarbiTTel auddepenuupoBka OarananOanpl. COHABIKTAH —alIbIHFAH
denotuntik nepexrep eHimai ISCT MuUHMMAaNAbBl KpUTEpUNIIEpPiHIH KaTaH MaFbIHACBIHIAFbI
TOJIBIKKAH]TBI ME3CHXHUMAJIBIK CTPOMAJIBIK JKacyliajiap mpenaparbl peTiHae eMec, CTPOMaMEH
0ailTaHBICThI, TEMOTO3THKAIBIK/TIPOTEHUTOPIIBIK XKOHE HMMYHOPETTEYIIT KOMIIOHEHTTEPI 6ap
reTeporeHi cylek Kemiri Jakpllbl pETiH/AE CUNaTTayFa MyMKIHIIK Oepei.

Jakpu1ibIH MOPQOJIOTHSIIBIK JUHAMUKACKL ©cipy yiAepiciHaeri Oipi3ai e3repicTepai
KepcerTi. Epre Mep3imaepae JaKbll apajiac KoHE JKETIIMETeH CUIAThIH CakTaabl, an 21-23-
TOYNIKTEpAEe ME3EHXUMAIIBIK CTPOMAIIBIK JKacyllanapFa YKcac jKacylianap CaHbIHBIH apTYBIH,
YKacylIaJIbIK TOIMMOp(U3M/II, MUKPOBE3UKYJIanap/bl )KOHE IPOre€HUTOPIIBIK Oenriiepl Koca
anFaH/a, KEeTUTYIiH eH Koyainel Oenrinepi Oaiikanasl. Kelinri Mep3imaepae, COHbIH ilIiH/e
38-42-toymikTepe, KacyIaablK ASCTPYKIU Oenriiepi manaa 00Ibl, OYT Y3aK YakbIT ©Cipy
KE31HJIET1 CTPOMAIIBIK JKacyllagapAblH MOP(OIOTHSIIBIK JKoHE (DYHKIIMOHAIABIK ©3repicTepi
TypaJibl IepeKTepMeH colikec keneai [21]. byn aepekrep KongaHbUFaH XaTTamMa sKaFaaibiHa
21-23-ToynikTepli AAKbULIBIH JaiblH OONYBIHBIH €H BIKTUMal MOP(OIOTHSIBIK Tepeseci
peTiH/e KapacThIpyFa MyMKIH/IIK Oepeii.

CoHbIMeH KaTap, MOP(OIOTHSIIBIK OeNTiiep *KacyalblK OHIMHIH JalbIHIBIK JSHICHIHIH
nepbec KpUTEpHiti peTiHae KapacTeipbuia amMaiiabl [22]. JKapbik KoHE 3JIEKTPOHJIBIK
MUKPOCKOIHUS JaKbUIABIH KYPBUIBIMBI, KacyIIalapAblH KaFaaibl jKOHE KACYIIANBIK CTPECC
Oenrizmepi Typalibl MaHBI3ABI aKmapar Oepeni, anaiijga osap CaHAbIK, (QPEHOTHMTIK,
MUKPOOUOJIOTUSIIBIK JKOHE (PYHKIIMOHAIJIBIK TeCcTUiepai anMacTeipMaiapl. COHIBIKTAH
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MOP(QOJIOTHUTBIK 0arajiay ©HIM CallachIHBIH JKaJIFbI3 KPUTEPUH1 PETiHAE eMecC, OHBIH
3epTXaHAJIbIK CUIIATTaMaChIHBIH Kypamaac OelikTepiniH Oipi peTiHae KOJJaHbUTYHI THIC.

ONEeKTPOHIBIK MHUKPOCKOMHUAIBIK 3€pTTEY JKapblK MHMKPOCKOIUSACBIHBIH JIEPEKTEPiH
TOJIBIKTBIPBIN, KACYIIANAPAbIH JKaFJaibIHBIH YIbTPAKYPBUIBIMIBIK Oenrijepin Oaranayra
MYMKIHAIK Oepai. 21-23 ToyJiKTep/ie MHUKPOBE3UKYIIAPAbIH OalKaIybl ME3€HXHUMAJIBIK
CTPOMAIIBIK  JKAacyIIaJapJblH  MMapaKkpwHIIK  OCJCEHIUIr JKOHE  JKacyllagaH  ThIC
BE3UKYJIANap/bIH JKacyllaapalblK KOMMYHUKALUAAAFBl peJli Typaslbl AEPeKTepAl eckepe
OTBHIPBINT  KBI3BIFYIIBUIBIK TYABIpAAbl. Alaiiia OoChl JKYMbICTa MHKPOBE3HMKYJajap TeK
MOpGOIOTHUIBIK TYpFbIIaH Oarananabl. COHABIKTaH oJapiblH (DYHKIMOHAJIIBIK MaHbI3bIH
KacyllagaH ThIC BE3UKYJIAJapAbl TaJJayAblH KOCBIMIIA CAHABIK JKOHE MOJIEKYJabIK
OMICTEPIHCI3 aHBIKTAay MYMKiH emec [23].

KapanonorusuiblK  KOCaiKpl OJIOKTarbl JICBOCUMEHJAHMEH IKYPTi3UIT€H 13/I€HICTIK
MOJIYJIbJII IaKBUIIBIH (papMaKoIOTHsIIBIK PETTENyiH IN VItro xarqaiipiHia anjibiH ana Oaranay
peTiH/e KapacThIpy KaKeT. AJIbIHFaH OaKbUIayIap HETi3T1 CaIbICTBIPMAIbl TAIJayFa eHT131TeH
KOK JKOHE KIMHHMKQIBIK THIMAUIIK HEMece TpaHCIUIAaHTAlUusl aJJbIHJIAFbl OHJICYAIH
apTHIKIIBUIBIKTAPBl  TypaJibl KOPBITBIHIBI jKacayFa MYMKIHIIK Oepmeiini. byn 6ok
METAa0OJIMKAIBIK ~ JKOHE  MHUTOXOHJAPMSUIBIK — KOJJAyJblH  JKacyllalblK  JaKbUIAAp/bIH
YIBTPAaKYPBUIBIM/BIK JKaFJaiiblHa OCEpiH OJaH opi 3epTTey YIIiH FaHa HeTri3 peTiHae
KapacThIPbUTYbl MYMKIH.

3epTTeyIiH MBIKTHI JKaFbl CO3BUIMANIBI aypyJapbl Oap MalmueHTTepIiH CYHeK KeMiri
MaTepuaiblH MaiifanaHy OoJbll TaObuIaAbl, Oyl 3epTXaHaJbIK MOJENbAl BIKTUMAI
ayTOJIOTHSUIBIK ~ KOJIJaHy OJKarjaimapblHa oSkakpiHaataael. lllapTter  Typme geHi cay
JIOHOPJIAp/IbIH MaTepHalblHA KYPri3UIreH 3epTTeyNepAeH alblpMalllbUIbIFbl, MYHAAH TACLI
CO3BUIMAJIBI KaOBIHY, AyTOMMMYHJBIK OCJICEHIUTIK, METaOOJHMKAIBIK OY3bUIBICTAp IKOHE
aF3ajblK ~ [ATOJIOTMsAMEH  OalllaHBICTBI  JKacyllajblK  MaTepHaJAbIH  OMOJOTMSIIBIK
BapuadeNbAUIITIH ecKepyre MyMKiHAIK Oepexai. KockMiia apTHIKIIBUIBIFBIHA JKacCylIanap/Ibl
CaHJBIK ecenTeyli, (EHOTHUNTEYIi, JKAPbIK MHMKPOCKOIUSACHIH JOHE  3JIEKTPOH[BIK
MUKPOCKONHUSIIBIK Oaranayibl OIpiKTiIpy *KaTKbI3yFa 001abl.

3epTTeydiH MIeKTeyaepl HO30JOTHSIIBIK KOTOPTaHBIH Te€TEepPOreHLIIriH, L-rimyTamuH
OOMBIHIIIA CATBICTHIPMAITBI OJIOKTAFbI YIITIEP CAHBIHBIH a3/bIFBIH, ME3EHXUMAIBIK CTPOMAJIBIK
Kacylanap MapKepJepiHiH TOJbIK MaHEeTiHIH 00JIMaybIH, I OaFbITThl 1 depeHInalsIHbI
OaranayAblH SKYpri3UIMEyiH >KOHE J>KacyllalblK OHIMJAlI LIbIFapy KPUTEPHUMJIEPIHIH TOJIBIK
KUBIHTBIFBIHBIH O0NMaybiH KaMTHIbl. COHBIMEH KaTap, MOpQOJIOTHsIIBIK Oarajay Heri3iHeH
CHUIATTaMaJIbIK CUTATTa OOJIBI YKOHE CAHIBIK MOP(OMETPHUSIMEH CyHeMeNIeHTeH KOK. by
HIEKTeyJIep HOTIDKEIEepAl MHTEpIpeTalusIay jKOHE aJlJJaFbl 3epTTeYNIep/l JKocmapiay Ke3iHae
ecKepllyl THIC.

Ocbutaiiia, 3epTTey HOTHXKEIEepl CO3bUIMAIBI  aypyiapsl 0ap MalUMEeHTTep/e
ayTOJIOTUSUIBIK KOMIIO3MTTI CYMeK KEMITIHIH acyllallblK ©HIMIH aly >KOHE CHIATTay/blH
3epTXaHaIbIK Ke3eHIH cunartaiapl. OHTalnaHABIpbUIFaH JaKbUITAHIBIPY JKaFJaiaapsl
KacyImaiapIblH COHFBI KOHIICHTPANMSCHIHBIH apTyBIMEH KaTap JKYpZi, ajd (EHOTHITIK JKOHE
MOPGOJIOTHSIIBIK JI€PEKTEp aJbIHFAH JaKbUIAbIH TETEPOreH[I CHMAThIH pacTaibl. AJAarbl
3epTTeylep KacyllaJblK OHIMHIH  KypaMbIH, KaylilCI3JIriH, ©MIPIICHIIrH JKOHE
(GYHKIIMOHAABIK OeJICeHUTITH KeHEHTUITeH CTaHapTTayFa OaFbITTATYBI THIC.

KopbIThIHABI. AyTOJIOTHSUIBIK CYHEK KEMIT1HIH jKacyIlIaablK MaTepuanbiH L-royraMuni
MeJIIepien  KOCYy  apKbUIbl  OHTAMNIaHABIPBUIFAH  ©cipy  JKacyllaJapJblH  COHFBI
KOHIICHTPAIUSICBIHBIH KOFapbIIaybIMEH KOHE JaKbUIIBIH MOP(OIOTHSIIBIK KETUTyiMEH KaTap
*Kypai. Jakelmapiy eH Komnaitnel oenrinepi 21-23-toymiktepae Oaiikanapl. @eHOTUNITIK OeliHi
OHIMHIH CTpOMaMeH OaiIaHbICThI, TEMOIO33 IIK/IPOTrCHUTOPIIBIK )KOHE HUMMYHOPETYJISITOPIIBIK
KOMITOHEHTTEPII KAaMTHUTBIH KOMIIO3UTTIK TaOuraThlH Kepcereni. OmaH opi craHaapTray
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JKaCyIIaJbIK OHIMHIH KayllCi3Airi, TIPHIIUTIKKE KaOUIeTTLIIr, COMKECTUIIr, Ta3allbIFbl YKOHE
(byHKIMOHANBIK O€ICeHAUTITT KpUTepUilIepiH KaMTYBI THIC.

Mynnenep KaKThIFbICHI. ABTOpJIAp MYZJIeNep KaKThIFBICH )KOK €KEHIH MATIMACHII.

ABtopiapabin yiaecrepi. Tyxeipeivaama, DU, Ab xone MILI; onmicreme, BA; Komkaz0aHbl xa3y jKoHE
nmaiieranay, 94, Ab, AT, AXK, MA, MI1I, BA,; xa3y — miony xoHe pefakiusuiay, OU, Ab, Al', AXK, MA, MI1I, BA
xobaHbl oKiMIIineHipy, BA; KapKbutanaplpyasl TapTy, BA. Bapnsik aBropinap Ko/npkasOaHbIH jKapHsIaHFaH
HYCKacbhlH OKBIIl, OHBIMEH KejiciMiH Oinaipal. ABTopnap Oyl MaTepHasablH OYpbHIH jkapusulaHOaraHbIH JKOHE
Oacka Oacrayiapia KapacThIPBUIBII JKaTKaH JKOK €KeHIH MaiMIeH .

Kap:xbuianapipy. 3eprrey skoHe Koimkazoa BR28713159 «Co3plMansl jkKoHE OJEYMETTIK MaHBI3IBI
aypyJapipl eMIeyre apHajlfaH jJKacylIajblK ©HIM jkacaylarbl MHHOBAIMSUIBIK TOCIIAEP» IPAHTTHIK KOOACHI
nIeHOepinae JalbIHIAIIb.

JepexTepaid Ko/ukeTiMaLIIri Typaasl MagiMaeme. OCBI 3epTTEYIiH HOTHKENEPiH KOMAAUTHIH IepeKTep
MaKayia MOTiHiHIH iIIiHIe KaMTBUIFaH.
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OPTIMIZATION OF AN AUTOLOGOUS COMPOSITE BONE MARROW
CELL PRODUCT IN CHRONIC DISEASES
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M.B. ASKAROV !, M.E. SHORANOV ?, B.S. ASSEMBEKOV ?
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2 S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Abstract

Introduction.The quality of an autologous bone marrow-derived cellular product in
chronic disease depends on culture conditions, phenotypic composition and morphological
maturation, not only on the cellular source.

Aim. To evaluate the generation and laboratory characterization of an autologous
composite bone marrow-derived cellular product obtained from patients with chronic diseases.

Materials and methods. A laboratory-based translational study was conducted at the
National Scientific Medical Center. The manufacturing cohort included 132 patients with
cardiovascular, autoimmune, metabolic and hepatobiliary diseases. Bone marrow aspirates
were processed to obtain a composite cellular fraction. Culture conditions with and without L-
glutamine, automated cell counting, flow cytometry, light microscopy and electron microscopy
were assessed.

Results. Final post-culture cell concentration was higher in L-glutamine-supplemented
cultures: median 4.01x10° cells/ml versus 2.30x10° cells/ml without L-glutamine (p=0.036).
Median fold expansion was 37.9 and 10.8, respectively (p=0.095). Flow cytometry
demonstrated a heterogeneous product containing MSC-associated, hematopoietic/progenitor
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and immunoregulatory populations. The most favorable morphological features were observed
on culture days 21-23.

Conclusion. The optimized culture protocol increased cell yield and supported
morphological maturation of the composite bone marrow-derived product. Further
standardization of release, safety and potency criteria is required before clinical translation.

Key words: cell therapy, chronic disease, bone marrow, mesenchymal stem cells, cell
culture techniques, regenerative medicine, chronic disease.

ONITUMM3ALIUA AYTOJTOTI'MYHOI'O KOMITIO3UTHOI'O KJIETOYHOI'O
MNPOAYKTA KOCTHOI'O MO3I'A TP XPOHUYECKHUX 3ABOJIEBAHUAX

9.K. UYYBAKOBA !, A. K. BAUTEH)XXVH !, AM. TAHUHA !, A K. )KYHVCOB 1,
M.B. ACKAPOB %, M.E. LIOPAHOB 2, 5.C. ACEMBEKOB ?

1 AO «HarmoHabHbIH Hay4HbI MEIUUMHCKUI LIEHTp», AcTaHa, Kazaxcran
2 Ka3axCKuif HAIMOHANBHEIM MemuuuHckuii ynusepcuteT umenn C.JI. Achenmusposa,
Anmartel, Kazaxcran

AHHOTANUuA

Beenenne. KauecTBo ayTOJOrMUYHOrO KOCTHOMO3IOBOI'O KJIETOYHOIO MPOAYKTA IPH
XPOHMYECKHX 3a00JI€BAHUSAX 3aBUCUT HE TOJIBKO OT MCTOYHMKA KIJIETOK, HO U OT YCIOBHUH
KYJbTUBUPOBAHUSA, (PEHOTHITMYECKOTO COCTaBa U MOP(OIOrHUECKON 3PETOCTH KYIbTYPHI.

Heab. OueHuTh BO3MOXHOCTb IOJY4YEHHUS U JIAOOPATOPHOH XapaKTEPUCTUKU
ayTOJIOTMYHOTO KOMIIO3UTHOI'O KJIETOYHOI'O IpPOJyKTa KOCTHOIO MO3Ta y MalMeHTOB C
XPOHUYECKHMHU 3a00JI€BaHUSMHU.

Marepuanbl u MeToabl. [IpoBeneHo 1abopaTOPHO-TPAHCIAIMOHHOE UCCIIEAOBAaHNE HA
6a3e AO «HaunoHanbHbIN Hay4HBIH MEAMLMHCKUI LIEHTp». B mMpou3BOJACTBEHHYIO KOTOPTY
BoliM 132 manmeHTa € KapAUOJOTUYECKUMH, ayTOMMMYHHBIMH, META0OJIMYECKUMHU U
renatoOMIMapHbIMM  3abosieBaHusiMH.  KocTHOMO3roBoil  acnupar  oOpabarbiBaiu ¢
MOJIyUEHUEM KOMIIO3UTHOM KjeTouHoW ¢pakiuu. OleHuBalvd KyJbTUBUPOBAHHE B
CTaHJAPTHBIX YCIOBHUSX U ¢ A0OaBieHHeM L-riyramuHa, aBTOMaTHMUYECKUI MOACYET KIIETOK,
(eHOTUIINPOBAaHNE, CBETOBYIO U 3JIEKTPOHHYIO MUKPOCKOIIHIO.

Pe3yabTaThl. KoHeuHas KOHIIEHTpalMs KJIETOK MOCie KyJIbTUBUPOBAHUS ObLIa BhIIIE B
KynbTypax ¢ L-rmyramunom (mMeauana 4,01x10°¢ knetku/min npotus 2,30%10° knetku/min 6e3
L-rmyramuna), p=0.036. Menuana KkpaTHOCTH mpupocta coctaBuna 37,9 u 10,8
cootBeTcTBeHHO (P=0.095). denoTunupoBaHue BBISBUIIO reTeporeHHbiil npoaykr ¢ MCK-
ACCOLIMMPOBAHHBIMU, T€MOIMO3TUYECKUMHU/IPOTEHUTOPHBIMU U MMMYHOPETYJISTOPHBIMU
nonymsiuusimu. Hanbonee OnaronpustHbie MOp(OIOrHUecKre MpU3HaKU Habro1anuch Ha 21-
23 CYyTKM KyJIbTUBUPOBAHUS.

3akarovyenue. ONTUMH3UPOBAHHOE KYJIbTHBUPOBAHKME MOBBIIIAIO KIETOUHBIN BBIXOA U
COIIPOBOXKIANIOCH  MOP(OJIOTHYECKMM  CO3PEBAHHEM  KOMIIO3UTHOTO  KOCTHOMO3TOBOIO
nponykta. [lomydeHHble  AaHHBIE  TOIJAEPKHUBAIOT  HEOOXOJUMOCTH  JaJbHEHIICH
CTaHJApTU3AIMH KPUTEPHEB KauecTBa U 0€30MaCHOCTHU Nepe/l KITMHUYECKUM TPUMEHEHHEM.

KutoueBble cioBa: KiIeTO4Has Tepanus, XpoHHYeckoe 3a0ojieBaHHE, KOCTHBIA MO3T,
ME3E€HXUMAJIbHBIE CTPOMAJIBHBIE KIIETKH, METOABI KYJIbTUBUPOBaHUS KIIETOK, pEreHepaTUBHAs
MeUIIMHA.
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STROKE AWARENESS, INTENDED EMERGENCY ACTION,
AND CARE EXPERIENCE IN KAZAKHSTAN:
A CROSS-SECTIONAL TWO-MODULE SURVEY (STROKETIMEBRAIN)

S.S. MAKHANBETKHAN *2,Y.B. ADILBEKOV 3, B.S. TURDALIYEVA *,
R. BARRANCO-PONS °, A.T. MAIDAN °, D.A. OSSER 7, A A. MAKHMUTOV ¢,
M. SARSHAYEV %, M.M. MUSSABEKOV !, A.K. ZHUMABEKOV 1,
M.S. BERDIKHOJAYEV *

! National Hospital of the Medical Center of the Presidential Affairs Administration of the
Republic of Kazakhstan, Almaty, Kazakhstan

2 Kazakhstan Medical University “Higher School of Public Health”, Almaty, Kazakhstan

% National Coordination Center for Emergency Medicine, Astana, Kazakhstan

4 Kazakh Scientific Center of Dermatology and Infectious Diseases, Almaty, Kazakhstan

> Al Qassimi Hospital, Sharjah, United Arab Emirates

® Department of Interventional Neuroradiology and Neurosurgery, Instituto Médico ENERI,
Buenos Aires, Argentina

" Danbury Hospital/Northwell, Danbury, CT, USA

& Ascension Saint Joseph Hospital, Chicago, IL, USA

Abstract

Introduction. Stroke remains a leading cause of death and disability, with rising global
burden. Transient ischemic attack (TIA) is often overlooked despite requiring urgent care.
Evidence on stroke awareness, intended action, and access to acute care in Kazakhstan is
limited.

Aim. To assess public stroke awareness and its sociodemographic distribution, test
whether knowledge predicts appropriate intended action, describe barriers in the acute stroke
pathway, and identify targets for system improvement.

Materials and Methods. Two independent cross-sectional online surveys
(StrokeTimeBrain v1.4) were conducted in February—April 2026. Module A included
community adults aged >18 years (n=383), and Module B included patients and caregivers with
a suspected stroke/TIA care contact within the previous 24 months (n=397). Outcomes included
a composite knowledge score (0-15), three symptom vignettes, and a four-item care-experience
scale. Analyses used ¥? tests, nonparametric comparisons, and logistic/Poisson regression
adjusted for age, sex, education, residence, and region.

Results. Overall knowledge was modest (mean 6.5/15). Only 20.4% identified the <4.5-
hour thrombolysis window, and reperfusion-treatment awareness was low, although 94.5%
knew the emergency number. Knowledge increased with age, while the youngest respondents
were least informed. Appropriate “call EMS” responses declined from 83.6% for slurred speech
to0 60.8% for transient/TIA symptoms (p<0.001). Correct intended action was associated mainly
with urban residence (aOR 3.22), not with total knowledge score. Willingness to use telestroke
was high (78.1%). Among care users, satisfaction was high (7.9/10), and imaging delay was the
main bottleneck (42.1%).
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Conclusion. Stroke awareness in Kazakhstan was modest and unevenly distributed.
Education should emphasize urgency and TIA, while system improvement should prioritize
EMS, imaging, and telestroke capacity, especially in weaker regions.

Key words: stroke, transient ischemic attack, health knowledge, emergency medical
services, patient satisfaction, health services accessibility.

Introduction. Stroke is among the leading causes of death and acquired adult disability
worldwide, and its global burden has continued to rise in absolute terms despite declining age-
standardized rates [1]. Most strokes are ischemic, and for these the available reperfusion
therapies are exquisitely time-dependent, hence, intravenous thrombolysis confers maximal
benefit when started within 4.5 hours of symptom onset, and mechanical thrombectomy,
although now feasible in selected patients out to 24 hours, yields better outcomes the earlier it
is performed [2]. Because an estimated 1.9 million neurons are lost for every minute that a
large-vessel occlusion remains untreated, the interval between symptom onset and the start of
definitive care is the single most important modifiable determinant of outcome — the principle
captured by the maxim that, in stroke, “time is brain”.

The earliest and most fragile link in the stroke chain of survival lies outside the hospital.
Reperfusion can only be delivered to patients who recognize that something is wrong, attribute
it to a medical emergency, and activate emergency medical services (EMS) without delay [3].
In low- and middle-income countries (LMICs), prehospital delay is the dominant reason that
eligible patients never reach treatment in time, and this delay is driven less by the technical
capacity of hospitals than by limited public awareness of stroke warning signs, low health
literacy, and structural barriers to rapid transport [3,4]. A recurring and counter-intuitive
observation is that improving factual knowledge of stroke does not reliably translate into faster
help-seeking. Educational campaigns have repeatedly raised symptom recognition without
changing behavior, implying that attitudinal and contextual factors like perceived urgency, trust
in the system, and access also govern whether people act [4].

Transient ischemic attack (T1A) and rapidly resolving deficits represent a particular blind
spot. Because the symptoms disappear, they are easily dismissed, yet they identify exactly the
patients in whom prompt assessment and secondary prevention avert a disabling completed
stroke. Whether the public extends the same urgency to fleeting symptoms as to fixed deficits
has rarely been examined directly in population samples.

These issues are especially salient in Kazakhstan and the wider Central Asian region,
where the burden of stroke is high and the risk of premature cerebrovascular death is among
the greatest in the world [5]. National data show a rising incidence of cerebrovascular disease
and substantial in-hospital mortality, alongside long prehospital intervals and an uneven
distribution of specialized stroke services across a vast and largely rural territory [6,7]. Marked
urban—rural and regional inequities in cardiovascular outcomes have been documented, and
access to time-critical imaging and reperfusion remains concentrated in larger urban centers
[8]. In such settings, telemedicine-supported stroke care (“telestroke”) has emerged
internationally as a strategy to bridge geographical barriers, extend specialist expertise to
peripheral hospitals, and increase the proportion of patients treated within the therapeutic
window [9,10]. Its success, however, depends not only on infrastructure but on public
willingness to use it.

Despite this, population-level evidence on what the public in Kazakhstan actually knows
about stroke, how people intend to act when symptoms arise, how they perceive their access to
emergency care, and how those who have already been through the system experienced it
remains scarce. Most regional data derive from administrative mortality registries rather than
from the community and patient perspective. Understanding these upstream and downstream
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weak points is a prerequisite for designing campaigns and service reforms that shorten the path
from symptom onset to treatment.

We therefore conducted the StrokeTimeBrain (STB) survey, a cross-sectional study
comprising two complementary instruments: a general-population module assessing stroke
knowledge, intended response to symptom vignettes, perceived barriers to calling EMS,
perceived access to hospital care, and willingness to use a 24/7 telestroke consultation service
(Module A); and a separate module capturing the lived experience and satisfaction of patients
and caregivers who had sought care for suspected stroke or TIA within the preceding 24 months
(Module B). Our aims were to quantify public stroke awareness and its sociodemographic
distribution, to determine whether knowledge predicts intended appropriate action, to
characterize perceived and experienced barriers along the acute stroke pathway, and to identify
the most actionable targets for system-level improvement in this setting.

Materials and methods

Ethical issues

This study complied with the ethical principles outlined in the Declaration of Helsinki
and received approval from the local bioethics committee of the Kazakhstan School of Public
Health (protocol No. 6, IRB-164-2024, date 02.05.2024) and continuations with protocols
No. 12 from 06.05.2025 and No. 9 from 30.04.2026.

Study Design, Settings, Patient Population and Size

We conducted two cross-sectional surveys, collectively termed the StrokeTimeBrain
(STB) Survey (Supplementary Material 1), to characterize stroke-related knowledge, intended
emergency behavior and access to care in the general adult population (Module A) and the care
experience and satisfaction of people who had recently sought emergency or hospital care for
suspected stroke (Module B). The two modules used distinct instruments and target populations
and were analyzed as independent samples.

The survey was conducted in Kazakhstan and covered all five macroregions (Southern,
Northern, Western, Eastern and Central) and both urban and rural settlements. The
questionnaire was available in Russian and Kazakh. Data were collected between February
2026 and April 2026 using Yandex survey platform of online questionnaire. The instrument
was version 1.4 of the STB Survey. Module B captured care episodes that had occurred within
the 24 months preceding questionnaire completion. Participants were recruited through an open
online survey distributed via social media and through community networks. Participants were
not recruited through clinical encounters. All responses were collected in a single standardized
electronic format. Using one survey mode for every respondent minimized variability
attributable to mixed administration modes. Recruitment was non-probability and self-selected,
so the resulting sample is a convenience sample.

The required sample size was estimated using the standard formula for estimating a single
population proportion (Cochran) [11]. For an infinite or very large population,

no=22-p(l —p)/d?
(1)
where Z = 1.96 (corresponding to a 95% confidence level), p = 0.5 (the proportion

assumed to yield the maximum required sample size in the absence of a prior estimate), and d
= 0.05 (the desired margin of error). This gives approximately 384 respondents.
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A finite population correction was then applied using the annual number of incident
strokes reported for Kazakhstan in 2019 (N = 31,814) as the reference population [7]:

n=no/[l+ (no—1)/NJ
)

n=2384.2/[1+383.2/31,814] =380,

(3)

yielding a target of approximately 380 completed questionnaires. The achieved samples
(Module A, n=383; Module B, n =397) both met or exceeded this target. Because the reference
population is large, the finite population correction had a negligible effect (385 versus 380).
The target is therefore robust to the choice of denominator.

Module A was open to community-dwelling adults aged 18 years or older residing in
Kazakhstan. Within the instrument, the single explicit eligibility step was informed consent:
respondents who did not consent at the first item were routed out of the survey and not analyzed.
Of 388 completed Module A questionnaires, 5 respondents who declined consent were
excluded, leaving 383 participants for analysis.

Module B was directed at individuals who was as the patient or as an accompanying
relative or caregiver had contact with EMS, a hospital emergency department, or inpatient care
for suspected stroke or TIA within the previous 24 months. Eligibility was established through
screening items on consent and on prior care contact. Diagnoses were not verified against
medical records, discharge summaries, or imaging results. A total of 397 eligible respondents
completed Module B. Because the two modules were not linked at the individual level, no
respondent contributed paired records across modules

Variables

Module A. The principal outcomes were stroke knowledge and intended appropriate
emergency response. Stroke knowledge was summarized using a composite index (range 0-15)
constructed by the authors for this study. One point was awarded for each correctly identified
item: recognition of each of the five cardinal warning signs (unilateral face/limb weakness or
numbness; speech or comprehension disturbance; sudden visual loss or diplopia; vertigo with
gait/coordination disturbance; sudden severe unusual headache — 5 points); identification of
each established risk factor (hypertension, diabetes, smoking, obesity, atrial fibrillation, high
cholesterol — 6 points); awareness of each reperfusion therapy (intravenous thrombolysis;
mechanical thrombectomy — 2 points); selection of the correct thrombolysis time window (<4.5
hours — 1 point); and identification of the correct emergency telephone number (1 point). Both
"I do not know" and incorrect responses were scored 0; no negative marking was applied. The
index was developed by the authors and has not undergone formal testing of reliability or
validity. It should therefore be regarded as a pragmatic descriptive summary rather than a
validated psychometric instrument. Intended emergency response was assessed with three
clinical vignettes — sudden slurred speech, sudden unilateral limb weakness, and transient
symptoms resolving within 10-15 minutes (suggestive of TIA). For each vignette, the response
“immediately call EMS (103/112)” was defined as appropriate, and an appropriate-action score
(0-3) summed the number of appropriate responses across the three vignettes. Secondary
outcomes were perceived travel time to hospital, willingness to use a hypothetical 24/7
telestroke consultation service, and self-reported reasons for not calling EMS immediately.
Candidate predictors and potential confounders were age group (18-29, 30-44, 45-59, >60
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years), sex, education (secondary or below, vocational, higher, postgraduate), residence
(urban/rural) and macroregion.

Module B. The outcomes were the patient/caregiver care experience and overall
satisfaction. A four-item experience scale captured perceived speed of help, clarity of
explanation, respectfulness of staff and coordination of the care team, each rated from 1
(strongly disagree) to 5 (strongly agree); the mean of the four items was used as a composite
experience score after assessment of internal consistency. Overall satisfaction was measured
with a single 0—10 global rating; because of a pronounced ceiling effect, the primary analytic
outcome was a dichotomous “top-box” rating (>9 of 10). Continuity-of-care outcomes were the
clarity of discharge instructions (full / partial / none) and whether rehabilitation or follow-up
had been organized (yes / partial / no). Candidate predictors were respondent role (patient
versus caregiver), mode of arrival (EMS, self-transport, inter-hospital transfer), EMS arrival-
time band, macroregion and time since the index episode.

All variables were obtained by participant self-report using the structured STB
questionnaire (Module A, 20 items; Module B, 12 items). Single-choice items were recorded
as mutually exclusive categories. Multiple-response items (stroke symptoms, risk factors,
barriers to calling EMS, care-pathway problems, and information sources) were captured as
independent binary indicators and, where relevant, summed into count scores. The four
experience items used a common 5-point Likert format and the global satisfaction item a 0-10
numeric rating. Within each module, identical instruments and response formats were
administered to all respondents. The two modules used distinct instruments appropriate to their
respective populations, and no between-instrument comparison was made.

Statistical analysis

Categorical variables are summarized as counts and percentages and continuous scores
as mean (SD) with median [IQR]. A composite knowledge score (0-15) combined symptom
recognition, risk-factor knowledge, treatment awareness, the correct thrombolysis window, and
the correct emergency number. Group differences were tested with the x2 test (or Fisher's exact
test), Mann—Whitney U and Kruskal-Wallis tests, and ordinal trends with the Spearman rank
correlation. Within-subject differences across the three symptom vignettes were assessed with
Cochran's Q and pairwise McNemar tests with Bonferroni correction. Multivariable
associations were modelled with logistic regression (adjusted odds ratios, aOR) and Poisson
regression (rate ratios, RR), adjusting for age, sex, education, residence, and region. Internal
consistency of the four-item experience scale was assessed with Cronbach's a and McDonald's
o. Tests were two-sided at a = 0.05; estimates are reported with 95% confidence intervals (CI).

Results

Sample characteristics

Characteristics of both samples are shown in Table 1. The Module A sample skewed
younger and urban: 72.3% were under 45 years (32.1% aged 18-29 and 40.2% aged 30-44),
whereas only 4.7% (n = 18) were aged 60 or older, which was the group at highest stroke risk.
Just over half were women (55.1%) and four-fifths lived in urban areas (80.2%); vocational
education was the most frequent level (42.6%). In Module B, caregivers accounted for 71.0%
of respondents and patients for 29.0%. The index episode had occurred 12—24 months earlier
for most respondents (57.9%), and patients had reached hospital by emergency medical service
(EMS) in 52.6% of cases and by their own means in 45.1%.
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Table 1. Sample characteristics.

Characteristic

MODULE A (N=383)

Value

Age

18-29 123 (32.1%)
30-44 154 (40.2%)
45-59 88 (23.0%)
60+ 18 (4.7%)
Sex

Female 211 (55.1%)
Male 172 (44.9%)
Region

South 114 (29.8%)
North 123 (32.1%)
West 62 (16.2%)
East 44 (11.5%)
Central 40 (10.4%)
Residence

Urban 307 (80.2%)
Rural 76 (19.8%)
Education

Secondary- 62 (16.2%)
Vocational 163 (42.6%)
Higher 142 (37.1%)
Postgraduate 16 (4.2%)

Knowledge score (0-15)
Appropriate-action score (0-3)
Telestroke willingness

6.54 (3.20) / 6 [4, 8]
2.18 (1.03) / 3 [1, 3]

Yes 299 (78.1%)
No 26 (6.8%)
Unsure 58 (15.1%)
Perceived travel time

<=15 164 (42.8%)
15-30 94 (24.5%)
30-60 39 (10.2%)
>60 20 (5.2%)
Don't know 66 (17.2%)

Respondent role

MODULE B (N=397)

Patient 115 (29.0%)
Caregiver 282 (71.0%)
Region

South 115 (29.0%)
North 110 (27.7%)
West 70 (17.6%)
East 43 (10.8%)
Central 59 (14.9%)
Time since episode

0-3m 85 (21.4%)
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3-6m 26 (6.5%)
6-12m 56 (14.1%)
12-24m 230 (57.9%)
Mode of arrival
EMS 209 (52.6%)
Self 179 (45.1%)
Transfer 9 (2.3%)
EMS arrival time
<=15 113 (28.5%)
15-30 110 (27.7%)
30-60 50 (12.6%)
>60 15 (3.8%)
>120 4 (1.0%)
Not called / don't remember 105 (26.4%)
Experience scale (1-5) 4.17 (0.72) /1 4 [4, 5]
Discharge instructions clear
Full 260 (65.5%)
Partial 105 (26.4%)
No 23 (5.8%)
No discharge / don't remember 9 (2.3%)
Rehabilitation organised
Yes 170 (42.8%)
Partial 127 (32.0%)
No 66 (16.6%)
Not required / don't know 34 (8.6%)
Overall rating (0-10) 7.86 (2.09) /8 [7, 10]

Stroke knowledge and its sociodemographic gradient

Overall stroke knowledge was modest (mean composite score 6.5 of 15, SD 3.2; median
6) (Table 2). Specific gaps were marked: only 20.4% of respondents identified the correct <4.5-
hour window for thrombolysis while 68.9% answered “don't know”, and awareness Of
reperfusion treatments was low (35.8% had heard of thrombolysis and 25.3% of
thrombectomy), even though 94.5% knew the emergency telephone number. Knowledge
increased monotonically with age, from 5.3 in those aged 18-29 to 9.3 in those aged 60+
(Spearman p = 0.27, p < 0.001), and more weakly with education (p = 0.13, p = 0.011). Urban
residents scored higher than rural residents (p = 0.012), and scores differed across macroregions
(Kruskal-Wallis p = 0.004). The age and education gradients are shown in Figure 1.

Table 2. Composite knowledge score (0-15) by sociodemographic group.

Characteristic n (%) Mean (SD) Median Test Statistic p-value
Age, years Spearman p =0.266  <0.001
18-29 123 (32.1%) 5.30 (3.20) 5.0
30-44 154 (40.2%) 6.94 (3.00) 6.0
45-59 88 (23.0%)  7.03 (2.73) 7.0
> 60 18 (4.7%)  9.28 (4.06) 7.5
Education Spearman p =0.130 0.011
Secondary 62 (16.2%) 5.95 (2.54) 6.0
or less
Vocational 163 (42.6%) 6.20 (2.76) 6.0
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Higher 142 (37.1%) 7.07 (3.70) 6.5
Postgraduate 16 (4.2%) 7.69 (4.13) 9.0
Residence Mann-Whitney U = 0.012
13828
Urban 307 (80.2%) 6.75(3.36) 6.0
Rural 76 (19.8%) 5.70 (2.29) 55
Region Kruskal-Wallis H = 0.004
15.36
South 114 (29.8%) 7.06 (3.66) 6.0
North 123 (32.1%) 5.76 (2.94) 5.0
West 62 (16.2%)  6.05 (2.92) 6.5
East 44 (115%)  7.34 (2.15) 7.0
Central 40 (10.4%) 7.38(3.42) 6.0
9.3
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Figure 1. Stroke-knowledge gradient by age and education
(mean composite score with 95% Cl).

Knowledge rose steadily across age groups and, less steeply, across educational levels —
indicating that the youngest adults, rather than the oldest, were the least informed about stroke.
Although 90.9% of respondents said they would call EMS first at any suspicion of stroke,
intended appropriate action fell progressively as the presenting symptoms became less
dramatic. The proportion choosing to call EMS declined from 83.6% for sudden slurred speech,
to 73.9% for one-sided limb weakness, to 60.8% for transient symptoms resolving within 10—
15 minutes (Table 3). This within-subject decline was highly significant (Cochran's Q = 82.9,
df = 2, p < 0.001), and all three pairwise comparisons remained significant after Bonferroni
correction (each p < 0.001). The largest gap was between the overt-deficit and the transient-
symptom scenarios, indicating that the public is least likely to seek emergency care precisely
when symptoms are fleeting — the clinical situation in which rapid assessment is most valuable.

Table 3. Appropriate “call EMS” response rates across the three symptom vignettes.

Symptom Vignette Total (n) Appropriate Response,
n (%o)
Slurred speech 383 320 (83.6%)
Limb weakness 383 283 (73.9%)
Transient/TIA 383 233 (60.8%)
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Overall Difference: Cochran's Q =82.88, df =2, p <0.001

Pairwise Comparison Discordant (0—1) Discordant (1—0) Adjusted
p-value
Speech vs. Limb weakness 20 57 <0.001
Speech vs. TIA 12 99 <0.001
Limb weakness vs. TIA 19 69 <0.001

Notes: EMS = Emergency Medical Services; TIA = Transient Ischemic Attack. Adjusted p-values for pairwise
comparisons were calculated using the Bonferroni correction method. Discordant pairs represent the shift in
responses between the compared vignettes (O=Inappropriate/Did not call EMS, 1=Appropriate/Called EMS).

Determinants of appropriate response and telestroke acceptance

In the multivariable model for appropriate response to the TIA vignette (Table 4), the
composite knowledge score was not a significant predictor (aOR 1.03, 95% CI 0.96-1.11, p =
0.41). The dominant determinant was urban residence (aOR 3.22, 95% CI 1.81-5.73, p <
0.001), and respondents in the Western macroregion were markedly less likely to respond
appropriately (aOR 0.23, 95% CI 0.09-0.59, p = 0.002); age, sex and education showed no
independent association. The Poisson model for the number of appropriate vignette responses
(0-3) gave concordant results — higher in urban residents (RR 1.39, p = 0.002) and lower in the
West (RR 0.76, p = 0.045), again without an independent knowledge effect. Taken together,
the appropriate-response gap appears geographic and structural rather than purely a function of
knowledge.

Willingness to use a hypothetical 24/7 telestroke consultation was high overall (78.1%
yes, 6.8% no). In the adjusted model, willingness rose strongly with age (45+ vs 18-29: aOR
7.47,95% CI 3.04-18.35, p < 0.001) and was lower among men (aOR 0.42, 95% CI 0.24-0.74,
p = 0.003), with higher acceptance in the Southern region (aOR 3.34, p = 0.021). Notably, all
18 respondents aged 60+ endorsed the service, producing complete separation; age was
therefore collapsed into three categories for this model. The direction of the age effect is the
opposite of the a-priori expectation that younger, more digitally engaged respondents would be
most receptive.

Table 4. Predictors of appropriate TIA vignette response and telestroke utilization.

Characteristic Appropriate p-value Willingness  p-value Number of p-value
EMS Response to Use Appropriate
to TIA Vignette Telestroke Vignette
OR (95% CI) Service Responses
OR (95% CI) RR (95% CI)
Age Group
18-29 Reference - Reference - Reference -
30-44 1.38 0.238 1.85 (1.00- 0.051 1.07 (0.91- 0.414
(0.81-2.37) 3.42) 1.27)
45-59 or >45* 1.30 0.416 7.47 (3.04— <0.001 1.03 (0.84— 0.794
(0.69-2.44) 18.35) * 1.26)
>60 0.73 0.604 0.93 (0.64- 0.702
(0.22-2.39) 1.35)
Sex
Female Reference - Reference - Reference -
Male 0.96 0.864 0.42 (0.24— 0.003 0.99 0.886
(0.61-1.51) 0.74) (0.86-1.14)
Education Level
Higher/University Reference - Reference - Reference -
Secondary 0.65 0.196 1.53 (0.64— 0.335 0.83 0.113
or lower (0.34-1.25) 3.65) (0.66-1.04)
Vocational 1.11 0.682 1.11 (0.60- 0.734 1.04 0.647
(0.67-1.85) 2.07) (0.89-1.21)
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Postgraduate 1.41 0.563 1.54 (0.37- 0.551 1.15 0.401
(0.44-4.57) 6.34) (0.83-1.61)

Residence

Rural Reference - Reference - Reference -

Urban 3.22 <0.001 1.67 (0.84— 0.141 1.39 0.002
(1.81-5.73) 3.32) (1.13-1.70)

Region

Central/Reference Reference - Reference - Reference -

North 0.51 0.135 1.49 (0.59- 0.403 0.90 0.380
(0.21-1.23) 3.77) (0.70-1.14)

South 0.50 0.124 3.34 (1.20- 0.021 0.87 0.260
(0.20-1.21) 9.33) (0.68-1.11)

East 0.88 0.809 2.39 0.171 0.91 0.510
(0.31-2.47) (0.69-8.35) (0.69-1.21)

West 0.23 0.002 0.51 0.179 0.76 0.045
(0.09-0.59) (0.19-1.36) (0.58-0.99)

Stroke 1.03 0.413 1.09 0.065 1.01 0.236

Knowledge (0.96-1.11) (0.99-1.20) (0.99-1.04)

Notes: OR = Odds Ratio; RR = Rate Ratio; Cl = Confidence Interval; EMS = Emergency Medical Services; TIA
= Transient Ischemic Attack. Appropriate vignette responses (0-3) were evaluated using a Poisson regression
model. * For the Telestroke Service model, age was collapsed into three groups (18—29, 30—44, and >45) to resolve
quasi-complete separation, as all 18 respondents aged >60 answered “yes”. Therefore, the OR reported in the 45—
59 row for this column applies to all participants aged >45.

Perceived access and barriers to calling EMS

Perceived time to reach a hospital varied widely: 42.8% expected to arrive within 15
minutes, while a substantial minority anticipated delays. Perceived travel time differed
significantly by residence (x* = 33.4, p < 0.001) and by macroregion (y?> = 57.2, p < 0.001),
consistent with geographic inequity in access (Table 5). When asked why people sometimes do
not call EMS immediately, the reasons respondents most frequently perceived were the belief
that symptoms would pass (80.2%) and failure to recognise symptoms (76.8%), far exceeding
structural barriers such as distrust of or delay in EMS (23.8%), fear of hospitalisation (23.5%),
financial concerns (13.1%) and lack of transport (9.7%) (Figure 2). The barrier profile
reinforces the recognition gap seen in the vignettes. These figures represent respondents’
perceptions of why people in general may delay calling EMS and are not verified causes of
delay in actual patients.

Table 5. Perceived travel time to hospital by residence and macroregion.

Characteristic <15 min 15-30 min ~ 30-60 min >60 min p-value
Residence, n <0.001
Rural 32 14 5 14
Urban 132 80 34 6
Macroregion, n <0.001
Central 20 9 5 0
East 26 1 7 4
North 52 39 11 11
South 27 42 9 2
West 39 3 7 3
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Muitiple response (up to 3 selections per respondent)
Thought it would pass 80.2% (n=307)
Did not recognize symptoms 76.8% (n=294)
EMS is slow / distrust in EMS A 23.8% (n=91)
Fear of hospitalization 23.5% (n=90)
Financial reasons 13.1% (n=50)
No transport / no help available | 9.7% (n=37)
Language or communication barrier | 5.5% (n=21)
0 20 40 60 80

% of respondents (Module A, N = 383)
Figure 2. Reasons for not calling EMS immediately (multiple response; N = 383).

Patient/caregiver experience and satisfaction (Module B)

The four-item experience scale (speed, clarity of explanation, respectfulness, team
coordination; each 1-5) showed acceptable internal consistency (Cronbach's a = 0.65,
McDonald's ® = 0.65). Item means were highest for respectful treatment (4.32) and team
coordination (4.38) and lowest for perceived speed of help (3.86), which also had the weakest
item-rest correlation (Table 6). Overall satisfaction was high but ceiling-loaded: the mean rating
was 7.9 of 10 (median 8), with 42.3% giving a top-box rating of 9-10.

Table 6. Reliability and item statistics of the four-item experience scale.

Item Mean SD Item-restr  Alphaif
dropped
Speed (e_speed) 3.86 1.2 0.388 0.612
Clarity (e_clear) 4.13 1.02 0.441 0.565
Respect (e_respect) 4.32 1.01 0.47 0.545
Coordination (e_coord) 4.38 0.92 0.416 0.585

Overall Scale Reliability (N = 397):
Cronbach's alpha = 0.645;
McDonald's omega total = 0.653

In the multivariable model for a top-box overall rating (Table 7), no measured pathway
factor reached statistical significance; organised rehabilitation/follow-up showed a non-
significant positive trend (aOR 1.98, 95% C1 0.94-4.20, p = 0.074). EMS arrival time was not
associated with the overall rating (Spearman p = 0.017, p = 0.77), and patients and caregivers
rated care similarly (p = 0.31). Measured structural and timeliness factors thus explained little
of the variation in satisfaction, which may reflect the ceiling effect and the predominance of
caregiver proxies.

Table 7. Predictors of top-box overall rating (>9/10) for hospital experience.

Characteristic OR (95% CI) p-value
Mode of Arrival
EMS (Ambulance) Reference -
Self 0.69 (0.38-1.23) 0.207
Transfer 1.46 (0.18-12.21) 0.726
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EMS Response Time

15-30 min
<15 min
30-60 min
>60 min
>120 min

Discharge Status / Preparedness

Yes (Complete)
Partial

No
Rehabilitation
No

Partial

Yes

Respondent Role

Caregiver
Patient
Macroregion
Central

North

South

East

West

Reference
0.73 (0.40-1.32)
0.82 (0.38-1.79)
1.07 (0.31-3.74)
0.62 (0.06-7.04)

Reference
0.69 (0.37-1.30)
1.70 (0.56-5.14)

Reference
1.03 (0.48-2.20)
1.98 (0.94-4.20)

Reference
1.09 (0.58-2.05)

Reference
1.83 (0.81-4.16)
1.06 (0.47-2.40)
2.70 (0.79-9.29)
1.39 (0.56-3.44)

Notes: OR = Odds Ratio; Cl = Confidence Interval; EMS = Emergency Medical Services.

0.292
0.625
0.917
0.702

0.254
0.348

0.942
0.074

0.784

0.146
0.894
0.115
0.478

Overall ratings were essentially flat across arrival-time bands from <15 to >60 minutes
(7.6-8.2) with no monotonic dose—response (Spearman p = 0.017, p = 0.77) (Figure 3). The
apparent drop in the >120-minute band rests on only four respondents and should not be over-

interpreted.

9.0 1

8.5 1
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8.0 1
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Figure 3. Mean overall care rating (0-10) by EMS arrival-time band, with 95% CI.
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When asked to identify the most problematic step(s) (multiple responses permitted) in
obtaining care, respondents most often cited long waits for imaging (CT/MRI), reported by
42.1% — nearly double any other category (Figure 4). This was followed by insufficient
information or explanation (23.7%), difficulty accessing rehabilitation (21.9%), long waits for
EMS (18.6%) and routing or inter-facility transfer difficulties (9.6%). The prominence of
imaging delay represents a frequently reported, participant-perceived concern in the acute
stroke pathway rather than an objectively confirmed bottleneck.

Long imaging wait (CT/MRI) 42.1%
Insufficient information
Rehabilitation access

Long EMS wait

Routing / transfer difficulty

0 10 20 30 40
% of respondents (Module B, N=397)
Figure 4. Most problematic step in the care pathway (N = 397; multiple response).

Discussion. In two independent cross-sectional samples from related but distinct
populations in Kazakhstan — the general adult public (Module A) and patients and caregivers
who had sought care for suspected stroke or TIA (Module B) — this study maps. Four findings
stand out. First, public stroke knowledge was modest and contained specific, treatment-relevant
gaps. Second, intended appropriate action declined steeply as symptoms became less dramatic,
with the largest deficit for transient symptoms suggestive of TIA. Third, intended action was
governed more by geography and residence than by knowledge itself. Fourth, among those with
care experience, satisfaction was high and ceiling-loaded, yet respondents converged on a
single, concrete bottleneck presented as delays to diagnostic imaging.

Overall knowledge was limited (mean composite score 6.5 of 15), and the deficits
clustered precisely where they matter most for reperfusion. Only one in five respondents
identified the correct <4.5-hour thrombolysis window and more than two-thirds answered
“don’t know”, while awareness of thrombolysis (35.8%) and thrombectomy (25.3%) was low.
This contrasts sharply with near-universal recognition of the emergency telephone number
(94.5%), indicating that the public knows how to call for help but not why speed is decisive or
what time-critical treatments exist. This dissociation between high awareness of the emergency
number and low awareness of treatment timeliness mirrors patterns reported elsewhere in
LMICs [4,10,12-14].

Knowledge rose monotonically with age from 5.3 in respondents aged 18-29 to 9.3 in
those aged 60+ and more weakly with education, while urban residents and certain
macroregions scored higher. The age gradient is notable because the youngest adults, rather
than the oldest, were the least informed. Although some LMIC surveys have reported better
knowledge among older or more educated respondents, the practical implication here is
specific: younger adults, who are frequently the bystanders and first responders for an older
relative experiencing a stroke, are precisely the group least equipped to recognize it [4,14-17].
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Public education that targets only older, higher-risk individuals would therefore miss the people
most likely to make the first decision in a real event.

Although the overwhelming majority said they would call EMS for a generic suspicion
of stroke, intended appropriate action fell progressively across the three symptom vignettes
from 83.6% for sudden slurred speech, to 73.9% for unilateral limb weakness, to 60.8% for
transient symptoms resolving within 10-15 minutes. This within-subject decline was highly
significant, and the largest gap separated overt deficits from transient symptoms. In other words,
the public is least likely to seek emergency care in exactly the scenario, a possible TIA in which
rapid assessment offers the greatest opportunity to prevent a disabling stroke [18-21]. This
pattern reframes the educational problem where it is not enough to teach what a stroke looks
like at its most dramatic. Campaigns must explicitly counter the intuition that symptoms which
pass can be safely ignored.

Perhaps the most consequential finding is that the composite knowledge score did not
independently predict appropriate response to the TIA vignette (adjusted odds ratio 1.03; 95%
Cl 0.96-1.11). Instead, the dominant determinant was urban residence (aOR 3.22; 95% ClI
1.81-5.73), with respondents in the Western macroregion markedly less likely to respond
appropriately (aOR 0.23; 95% CI1 0.09-0.59). In this particular model the total knowledge score
was not an independent predictor of appropriate response. This does not exclude an effect of
specific knowledge components, or one not captured by this model and sample. The
appropriate-response gap thus appears to be shaped mainly by geography and residence. This
is consistent with a wider literature showing that knowledge gains do not automatically yield
behavioral change, and that perceived access, urgency, and trust shape help-seeking as much as
factual recall [4,13,16,17]. The barrier data reinforce this interpretation from a different angle:
the reasons most often endorsed for not calling EMS were the belief that symptoms would pass
(80.2%) and failure to recognize symptoms (76.8%) — recognition and appraisal failures —
which far exceeded structural barriers such as distrust of EMS, fear of hospitalization, cost, or
lack of transport. Recognition and appraisal, not logistics, are the proximate targets, but they
operate within a geography that determines whether prompt action is even feasible.

Willingness to use a hypothetical 24/7 telestroke consultation was high (78.1% yes),
supporting the acceptability of telemedicine-based models in this setting. Internationally,
telestroke has been shown to bridge geographical and temporal barriers, raise thrombolysis
rates, shorten onset-to-treatment times, and improve functional outcomes and mortality in rural
and underserved areas [9,10,22]. Given the urban—rural and regional disparities observed here,
such models are a logical fit. The direction of acceptance was unexpected, however: willingness
rose strongly with age (all respondents aged 60+ endorsed the service) and was lower among
men, the opposite of the a-priori assumption that younger, more digitally engaged respondents
would be most receptive. This suggests that demand may be driven by perceived need and risk
rather than by digital fluency, and that telestroke services should be designed for, and marketed
to, older and higher-risk users rather than assuming a young early-adopter base.

Perceived time to reach a hospital varied widely and differed significantly by both
residence and macroregion, consistent with documented geographic inequity in access to acute
cardiovascular and stroke care in Kazakhstan and the wider region [6,8]. Because reperfusion
eligibility is dictated by elapsed time, populations with longer perceived (and likely actual)
travel times are systematically disadvantaged regardless of how well-informed they are [23,24].
This is the structural counterpart to the recognition gap and the strongest practical argument for
distributing time-critical capabilities — including telestroke-supported peripheral hospitals and
pre-hospital notification, beyond major urban centers.

Among respondents with real care experience, the four-item experience scale showed
acceptable internal consistency, and overall satisfaction was high but ceiling-loaded (mean 7.9
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of 10). No measured pathway factor independently predicted a top-box rating. Notably, EMS
arrival time was unrelated to overall satisfaction, and patients and caregivers rated care
similarly. The flat relationship between objective timeliness and subjective rating likely reflects
the ceiling effect, the predominance of caregiver proxies, and the well-recognized tendency of
global satisfaction measures to capture interpersonal warmth more than technical timeliness
[25]. Satisfaction scores should therefore not be mistaken for indicators of pathway efficiency.

When asked to identify the most problematic step(s) in obtaining care (multiple responses
permitted), respondents most often cited long waits for CT/MRI imaging were cited by 42.1%
which is nearly double any other category, and well ahead of insufficient explanation, difficulty
accessing rehabilitation, and EMS waits. This convergence points to diagnostic throughput as
a participant-prioritized and potentially actionable target for system-level improvement,
because these are participant reports rather than measured door-to-imaging times, objective
confirmation would require institutional data. Because imaging is the gateway to reperfusion
decision-making, shortening door-to-imaging time is a concrete lever that complements public-
facing efforts to shorten the onset-to-door interval. Affordable and rapid imaging access is also
a recurring priority in regional and LMIC stroke-care frameworks [3,4].

Taken together, the findings point to a coherent set of priorities. Public education should
be retargeted toward younger adults and rural and lower-performing regions rather than older,
higher-risk individuals alone, and its message should shift from passive symptom lists to two
specific behaviors: treat transient or resolving symptoms as emergencies, and call EMS
immediately because effective treatments are time-limited. Because knowledge alone is
unlikely to change behavior, campaigns should pair recognition messaging with measures that
reduce appraisal delay and reinforce trust in EMS. At the system level, the data support
extending time-critical capacity — including telestroke-enabled peripheral hospitals, pre-
hospital notification, and expanded acute imaging capacity — into the geographically
disadvantaged regions where both perceived access and appropriate response were poorest. The
high public willingness to use tele-consultation provides a favorable environment for such
investment.

Strengths and limitations

The principal strengths of this study are its dual design, coupling general-population
awareness with the lived experience of patients and caregivers, and its direct interrogation of
the knowledge—action relationship and the TIA scenario, which are seldom examined together.
Several limitations temper interpretation. The samples were skewed toward younger and urban
respondents, under-representing the oldest and rural groups at highest stroke risk, so population
estimates should be read as conservative for the least-informed segments. The cross-sectional,
self-report design measures intended rather than actual behavior, and the well-documented gap
between stated intention and real-world action means the true action deficit may be larger than
reported [4]. Module B relied substantially on caregiver proxies (71%) and on recall of events
up to 24 months earlier, and overall satisfaction showed a pronounced ceiling effect. The
experience scale’s internal consistency was modest (Cronbach’s o 0.65), and the most
problematic-step and barrier items were single-occasion self-reports. Some subgroup estimates,
rest on small cell counts and should not be over-interpreted. This was a convenience sample
recruited through open online distribution rather than a nationally representative probability
sample. Urban residents were over-represented (80.2%) and adults aged >60 years — the group
at highest stroke risk — were under-represented (4.7%). Therefore, population estimates should
therefore be read as conservative for the least-informed and least-accessible segments. It is
noteworthy, that we considered the sample size adequate for descriptive prevalence estimates
and exploratory subgroup comparisons. Findings are hypothesis-generating rather than
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confirmatory. Finally, the data derive from a single country and may not generalize beyond
comparable Central Asian health systems.

Conclusion. Public stroke awareness in this population was modest and patterned by age,
residence, and region, with the youngest adults least informed and transient TIA-like symptoms
least likely to prompt emergency action. Critically, in our model intended appropriate action
was shaped more by geography and residence than by the total knowledge score, suggesting
that information campaigns alone are unlikely to close the gap. The convergence of high
willingness to use telestroke, clear geographic inequities in access, and a single dominant in-
hospital bottleneck — imaging delay, as reflected in the shared experiences of both patients and
their accompanying relatives — defines an actionable agenda: retarget and reframe public
education toward urgency and TIA, and further assess and strengthen stroke-care pathways
across regions — including EMS, acute imaging, and telestroke capacity — particularly where
recognition and access were weakest. Aligning upstream awareness with downstream system
capacity is the most promising route to shortening the path from symptom onset to treatment in

this setting.
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OCBEJOMJIEHHOCTH OF HHCVYJBTE, TOTOBHOCTDb
K DKCTPEHHBIM JEACTBUAM U OIBIT TOJIYYEHUA
MEJJUIUHCKOM IMMOMOIIHA B KA3AXCTAHE: KPOCC-CEKIITUOHHOE
JABYXMOAYJbHOE UCCJIIEJOBAHHUE (STROKETIMEBRAIN)

II1.III. MAXAHBETXAH !? E.B. AAIUJILBEKOB 3, 5.C. TYPJIAJIMEBA 4,
P. BAPPAHKO-IIOHC 5, A.T. MAJIAH &, JT.A. OCEP 7/, A. MAXMVYTOB &,
M.A. CAPIIAEB '?, M.I'. MYCABEKOB ?, A K. )KYMABEKOB !,
M.C. BEPJIUXOJ/I)KAEB !

! Harmonanbuelit  rocnmrans MeIUIMHCKOTO LeHTpa YmnpasieHus naenamu IIpesunenta
Pecniyonuku Kazaxcran, Anmatsel, Kazaxcran

2 Ka3aXCTaHCKMH  MENWIMHCKMII  yHHBEepcHTEeT  «BBICIIas IIKoda  OOIIECTBEHHOTO
3/paBoOXpaHeHus», Anmatsl, Kazaxcran

% HanpoHanpHBI KOOPAMHAIMOHHEIH EHTp SKCTPeHHOi MeauumHbl, Actana, Kazaxcran

4 Kasaxckuii HaydHBI LEHTp AEpPMATONOTHH M MH(EKIMOHHBIX 3a00JIeBaHMHA, AJIIMATEHI,
Kazaxcran

® bonbauna Ans-Kaccumn, Illapmxa, O6beaunenasie ApaGekue DMUPAThI

® Ornenenne NHTEPBEHITMOHHON HEHPOPAIMONOTUN U HEHPOXUPYPTHH MHCTUTYTa METHITHHBI
ENERI, bysnoc-Aiipec, Aprentuna

" Bonpuuna Jan6epu/Hoprsenn, Jlan6epu, Konnexruxyr, CILIA

8 Bosbuuna Bosuecennst CBITOro Nocuda, Yukaro, Ummmnoiic, CHIA

AHHOTALUA

Beenenne. MHCynbT ocTaeTcs OHOM U3 BEAYILIUX IPUUUH CMEPTHOCTH U UHBAJIUTHOCTH,
a ero riao0anbHOE Opems MpoJoJKaeT pacTu. TpaH3uTopHas umemuueckas artaka (THA)
HEpPEeAKO OCTAeTCs] HEeIOOLEHEHHOM, HECMOTpS Ha HEOOXOIMMOCTb CPOYHOM MEIUIIUHCKON
nomomy. [lanHble o 3HaHUsAX HaceneHuss Ka3zaxcrana 00 WHCYJIbTE, TNPEAIIOIaraeMOM
MOBEJCHUU IIPU €r0 CUMITOMAX U JIOCTYITHOCTH TIOMOIIY OTPaHUYEHBI.

Heab. OuieHUTH YpOBEHH OCBEIOMIEHHOCTH HAceJIeHUs1 00 MHCYJIBTE U €r0 COI[HAJIbHO-
neMorpaguuecKkue pasiuyuus, ONPENeNIUTh CBA3b MEXAY 3HAHUSAMH M IPABUIbHBIMU
HAMEpPEHHUSIMHU JeHCTBUH, BBIIBUTH Oaphepbl HA MYTH OKa3aHUS MOMOIIM NpPU WHCYIbTE U
OTIpeNIeNIUTh HAMPaBJIEHHs [yl COBEPILIEHCTBOBAHUS CUCTEMBI.

Marepuanbl u MeToabl. B geBpane—amnpene 2026 roga npoBeAeHbI JBa HE3ABUCHMBIX
onnaitH-onpoca (StrokeTimeBrain v1.4). B moayne A yd4acTBOBalIu B3POCIbIC JKUTEIU
Kazaxcrana >18 ner (n=383), B moxyne B — marueHTsl M JHIa, OCYIIECTBISBIINE YXO/I,
UMEBILINE KOHTAKT C CUCTEMOM 3/paBOOXPAaHEHHs 110 IOBOAY MOA03peHHs Ha HHCYnbT/TUA B
TeueHue npeapaynmx 24 mecsies (N=397). OueHuBanucy cymmapHsblii 6at 3Hanuit (0—15),
OTBEThl Ha TPU KIMHUYECKUX CLIEHApUs U YETHIPEXIYHKTOBAas WIKaJla OIbITa MOJY4YEeHUs
MTOMOIIIH. Ucnons3oBanuch — KpUTepHit  ¥2, HemapaMeTpHUUecKue  TEeCThl |
JIOTHCTUYECKast/ITyaCCOHOBCKAs PErpeccus ¢ MOMpaBKOM Ha BO3pacT, 10JI, 00pa3oBaHUEe, MECTO
NPO’KUBAaHUS U PETHOH.

PesyabTaTsl. CpenHuil ypoBeHb 3HaHUM ObLT ymepeHHbIM (6,5/15). Tombko 20,4%
PECIIOHICHTOB 3HAJIM O TEPAIIEBTUIECKOM OKHE TpoMOom3uca <4,5 gaca, a 0CBeJOMJICHHOCTb
0 penep(dy3MOHHOM JIEYEHUH OCTaBalach HU3KOH, XOTs 94,5% 3Hamum HOMep SKCTPEHHOU
MIOMOIIIK. Y POBEHb 3HAHWH MOBBIIIAJICS C BO3PACTOM, TOT/Ia KaK CaMbIe MOJIOJIbIE PECTIOHICHTHI
ObutM HanMeHee MH(OpMuUpoBaHbL. [0 MPaBUIBHBIX OTBETOB «BBI3BATh CKOPYIO IMIOMOIIIb)
cam3mwiack ¢ 83,6% mpu Hapymenuu peun no 60,8% mpu TpaH3UTOpHBIX cumnToMax THUA
(p<0,001). IlpaBunbHOE HamepeHHE IEHCTBHI OBUIO CBA3aHO NPEHMYIIECTBEHHO C

) L 47
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KA3SHMY Ne 2 (77) — 2026
ISSN 2524 - 0684 e-ISSN 2524 - 0692

npoxkuBanueM B Topoae (AOR 3,22), a He c oOmmMM ypoBHEM 3HaHUH. ['OTOBHOCTH
UCIIOJIb30BaTh TEJIEMEIUIIMHCKUE HWHCYJIbTHBIE KOHCYIbTaluu coctaBmwia 78,1%. Cpenu
MOJIB30BaTEICH MEIUIIMHCKON IMOMOIIM YAOBIETBOPEHHOCTh ObLTa BbICOKOH (7,9/10), a
OCHOBHBIM Y3KHM MECTOM OKa3aJjlach 3a/iepkKa HelpoBusyanuzauuu (42,1%).

3akaouenue. OcBeoOMICHHOCTh 00 MHCYIbTe B Ka3zaxcraHe ocraercs yMEpeHHOW U
HepaBHOMEpHOU. [lpuopureramu SBISIOTCS akKIEHT HAa cpoyHocTh oOpamieHuss U THA B
00pa3oBaTeNIbHBIX MPOTrpamMmMax, a TaKKe Pa3BUTUE SKCTPEHHON MOMOIIN, HEHPOBU3YyaIH3aluU
U TeIIEMEANIIHMHBI, 0COOCHHO B HanOoJee yI3BUMBIX PErHOHAX.

KutoueBble ci10Ba: MHCYJIBT, TPAH3UTOPHAS UIIEMUYECKAs aTaKka, MEIULIUHCKHUE 3HAHUS,
HEOTJIOKHAST MEJMIIMHCKAsl TOMOIIb, YIOBICTBOPCHHOCTh MAI[UEHTOB, JOCTYITHOCTH
MEAUIMHCKUX yCIyT

KA3AKCTAHJAFBI UHCYJbT TYPAJIBI XABAPIAPJIBIK,
IIYFBLI OPEKETKE JAWBIHIBIK JKOHE MEIALIMHAJIBIK KOMEK AJTY
TOKIPUBECI: KOJJAEHEH KUMAJIAFBI EKI MOAYJIbI 3EPTTEY
(STROKETIMEBRAIN)

II1.III. MAXAHBETXAH %2 E.B. AAUJIBBEKOB 3, 5.C. TYPJIAJIMEBA 4,
P. BAPPAHKO-TIOHC °, A.T. MAWJIAH 8, .A. ©CEP 7/, A. MAXMVYTOB &,
M.A. CAPHIAEB '?, M.I. MYCABEKOB ?, A K. )KYMABEKOB !,
M.C. BEPJIUXOJI)KAEB *

! Kaszakcran Pecny6nukacel Ilpesunenti Ic Gackapmachl MeaUIMHAIBIK OPTaIbIFBIHBIH
¥ nrTeIK rocnuTan, Anmatel, Kazakcran

2 «(Ka3aKCTaHIBIK MEUIMHA yHUBEPCHTETI «KOFaMIBIK IeHCAYIIBIK CAKTay KOFaphl MEKTe6i»,
Anmartsr, Kazakcran

3 YITTHIK IIYFBUT MEMIIMHAHBI YIIECTipY OpTaibIFbl, AcTaHa K., KazakcTan

4 Kasax nepMaTonorus sxoHe HHOEKIHUAILIK aypysIap FRUIBIMU OPTabIFel, Anvatsl, KazakcTan
® On-Kaccumu Tocnurani, Illapasxa, Bipikken Apa6 ©mipiikrepi

® Untepsentmansik  Heiipopamuonorus JKome Heiipoxupyprust Jlemapramenti, ENERI
Menuuunanslk MHCTUTYTHI, BysHOC-Alipec, ApreHTuHa

" Ilon6epu Focriurani / Hopreem, JIpu6epu, Konnextukyr, AKIL

8 Acuenmmon Cenrt-/lxx03ed ['ocnurani, Yukaro, Mnnunouc, AKILI

Tyiingeme

Kipicne. HcynbT e1iM MEH MYTEIEKTIKTIH ETeKIll cedenTepiHiH Oipi O0dbIN Kana
Oepeni, anm OHBIH >kahaHIBIK aybIPTHANBIFBl apThIN KeJeai. TpaH3UTOPIBIK HIIEMHUSIIBIK
malysu1 (TUII) >xegen MeAMIMHAIBIK KOMEKTI KakeT eTce Je, Kl eleHOel Kasajabl.
KazakcTaH XalnKbIHBIH HHCYNBT Typasibl OUTIMI, CHMIOTOM/Ap Maiifa O0JFaHAaFbl OpEeKeT HUETI
KOHE MEUIIMHAIIBIK KOMEKKE KOJDKETIMIUTIT XKOHIHJIET1 JepeKTep MIEKTeyIi.

Maxkcatbl. XaJlbIKThIH HHCYJIBT TYpajibl XabapapiblK ICHI €iiH )KoHE OHBIH QJIeyMETTIK-
neMorpadusUTBIK epeKIIeTKTepiH Oaranay, OUTIM JACHTeHIHIH IYPHIC OPEKET €Ty HHUETIMEH
OaliyaHbICHIH aHBIKTAY, HHCYJIBT KE31HET1 KOMEK KOPCETY JKOJBIHIAFbI KeIepriiep/l cCunaTTay
KOHE JIeHCayJbIK CaKTay >KYHEeCiH JKeTU11ipy OaFrbITTaphlH alKbIHAAY.

Marepuannap MeH aaicrep. 2026 >XbUIIbIH aKaH—Ccoyip ainapeiHia StrokeTimeBrain
v1.4 nnatdopmackl apKbUIBI €K1 TOYeJIC13 OHJIAMH 3epTTey Kypri3iaai. A MmoayrniHe 18 jxactan
ackan TypreiHaap (n=383), B monynine conrbl 24 aiina mHCynpT Hemece THUII kymirimen
MEAMIMHAIIBIK KOMEK aJfaH MalMeHTTEp MEH KYTIM jkacaymbuiap (n=397) kateicTbl. Herisri
KepceTKilTepre OUTIMHIH )XHUBIHTBIK 0abl (0—15), yIII KIIMHUKAIBIK JKaFAaliFa kayanrap )KoHe
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KOMEK aly TOKipubeciH GaramaiiThlH TOPT TapMaKThl IKaia Kipmi. Tammayma y° KpUTEpHidi,
napaMeTpIliK eMec TECTTEp JKOHE XKac, KBIHBIC, OUTIM JICHIei1, TYPFBUIBIKTHI Kepl MEH OHipre
TY3ETUITEH JIOTUCTHKAIIBIK xoHEe [TyaccoH perpeccusichbl KOJIIaHbLIIbL.

Hartu:kenep. binim nexreiti oprama 6omnnsl (oprama 6amn 6,5/15). Peconnentrepain
Tek 20,4%-b1 TpOMOONIM3UCTIH <4,5 caraTThIK TEPANUSUIIBIK Tepe3eciH O, all penepdy3usiibiK
eM Typaiibl xabapaapislK ToMeH O6onbl. Jlereamen, 94,5%-b1 jxeen xopaeM HOMIPIH TyphIc
aTajel. bijgiMm eHreli )kac yiFaiiFal caifblH apTThl, aJl CH JKac PECIIOHICHTTEp €H a3 xabapaap
tonta Oaiikangsl. «OKemenm »xkopaeM MIaKpIpy» KayaObIHBIH YJieci ceisiey Oy3bUIBICHI
)armaiipiaga 83,6%-man TUI cumnromaapsr kesinae 60,8%-ra aeitin temenaeni (p<0,001).
JlypbIC opeKeT eTy HHETI JKalIbl O11iM JeHreiiHEeH repi KallallblK XKepae TYPyMEH OaillaHbICThI
o6onael (aOR 3,22). TeneMenuiMHANBIK KBI3METIH IMaiiajJaHyFa JaWbIHIBIK KOFAphl OOJIIIbI
(78,1%). MeaummHaIbIK KOMEK aJIFaHIap apachlHa KaHaFaTTaHy JeHreii xkorapsl (7,9/10), an
HET13r1 Macesle HeWpOBHU3yaIu3alUsIHbIH Keliryi 0obin cananabl (42,1%).

KopsiThinabl. Kazakcranma WHCYIBT Typanbl XabapAapiiblK ACHIEHl opTalia XoHe
OHIpJIep MEH XaJbIK TOMTAphl apackiHaa Oipkenki emec. binim O6epy 6armnapinamanapsiaga TUL
TICH JKEJIeI SPEKET €Ty IIH MaHbI3bIH KYIIEHTY, COHAaN-aK JKe/Ieml )KapieM, HeHpOBHU3yann3anus
YKOHE TEIIEMEIUITMHAIIBIK KBI3METTEPIH, ocipece dJIci3 eHIpIepe, JaMbITY KaKeT.

Tyiiinai ce3nep: WHCYNBT, OTIENI MINEMHUSIIBIK IMAOYBUI, IEHCAYIBIK Typajbl OLTIM,
Kellel MEIMIIMHAIBIK KOMEK, MalMEeHTTEPIiH KaHaraTTaHybl, MEIUIIMHAIBIK KbI3METTEP/IiH
KOJDKETIMILTIT
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Supplementary Material 1. StrokeTimeBrain (STB) Survey Questionnaire (v1.4). This

supplementary material contains the complete bilingual (Russian/Kazakh) survey instruments
used in the study. Module A evaluates stroke awareness and perceived barriers to emergency
services in the general adult population. Module B measures the healthcare pathway
experiences and satisfaction levels among recent patients and caregivers. Abbreviations: EMS,
Emergency Medical Services; TIA, Transient Ischemic Attack; TLT, Thrombolysis; MTE,
Mechanical Thrombectomy.

Moayas A — «OCBeIOMIEHHOCTD U IOCTYIHOCTBY» / A MoayJli «Xa0apaapJblK xkdHe KOJKeTIMIITIK
KpaTtkas neib: OueHuTh 0CBEIOMIEHHOCTh 00 MHCYNBTE, TOTOBHOCTh JCHCTBOBATh (MUHU-CLIEHAPHH),

Oapbepbl HemeuieHHOro BbI3oBa CMII, moctymHocTh (BpeMst 10O cTalMoHapa) W moTrpeOHOcTh B 24/7
KOHCYJIbTaI[HH.

Taprer: Hacenenue 18+, KBOThI 0 5 MaKpOperHoHaM U TUITy HACEIEHHOIO ITyHKTa

Ne Bomnpoc / Cypax Tun / @opmat Bapuants! orBeToB / Kayan Hyckanapsl

Q1 Cormaceel nu Bl ydacTBoBath? / OJuH BapuaHT JHa/Wo; Her / Kok (3aBepLINTh aHKETY)
CayanHamara KaThICyFa Kelticeci3 0e?

Q2  Bospact / XKacsr OnuH BapuaHT 18-29; 30-44; 45-59; 60+

Q3  Tlon / XKbIHbICH OnuH BapuaHT Myxunna / Ep; Xenmuna / Oiien;

[pennountaro  He  yka3plBath  /
Kepcetkim kemmeiini

Q4  Maxkpopernon npoxwuBaHus / TypareiH  OnuH BapuaHT IOxwuerit / Onrycrik; CeBepHbIit /

MaKpOeHipiHi3 Conryctik; 3amamsenii  /  batsic;
Boctounsrii / 1Iereic; LlenTpanbHbLii /
OpTanslk

Q5  Tun nacenénnoro myHkrta / Enni mexken  OnwH BapuaHT Topox / Kama; Ceno / Aysun
TYpi

Q6  O6pazoBanue / binmim aeHreiii OnuH BapuaHt Cpennee u Hmke / OpTa jXoHE TOMEH;

Cpennee crenuanbHoe / ApHayJbl
opTa; Bricuiee / Korapsr;
IocneBy3oBckoe /  JKorapsl  OKy
OpHBIHAH KeHiHri

Q7 Kakme cumnroMbl  Moryr  ObiTb Heckonbko OnemeHune wim cinabocts / ¥10 Hemece
MpU3HAaKOM HWHCY/IbTa? / HWHCYZBT BapHaHTOB ancipey; Hapymenune peun / Ceiiney
oenrinepi oyzbutsicer; [lotepst 3penus / Kepynix

temenzaeyi; [omoBokpyxkenue / Bac
aitrany; CuimpHast TonoBHas Oonb /
Karter Oac aypysl; 3aTrpymHsioch /
Binmmeiimin

Q8 Kaxume ¢akropsl pucka HHCyJIbTa BBl  Heckombko ApTepuanbHast THIIEPTEH3HUS;

3naere? / Kayin dakropnapst BapUaHTOB CaxapHblit nuaber; Kypenue;
Oxwupenne;,  Aputmus;  Bwicoxuit
X0JIeCTepUH; 3aTpyaHs0Ch / BinMeiimin
(Ha ABYX SI3BIKaX)

Q9 Howmepa skcrpennoii momomu / Xemen  Oaun BapuaHT 103; 112; O6a (103 u 112) / Exeyi ne;
KOMEK HOMIpi He 3naro / binmeiimin

Q10 Cupmmanu gu Bel 0 TpombOomusuce OIuH BapuaHT Ha/ Wo; Her / Kok
(TJIT)? / Tpombonusuc (TJIT) Typanbt
ecTiiHi3 6e?

Q11 Cnpmmamu s BBl 0 TpoMOdKTOMHMM  OJUMH BapHaHT Ha/ Ws; Her / XKox
(MTD)? / TpombakTomus (MTD) Typainst
ecTiiHi3 6e?

Q12 B kakoii cpok Hamboinee 3¢pdextuBHO OIUH BapHaHT Ho 4,5 gacos / 4,5 caraTka neiiin; Jo 8
Hayatb TpoMOomusuc? / TpomOomm3ucti yacoB / § cararka xeiiin; Jlo 24 yacos /
KamaH Oacrarad THiMAi? 24 caratka aeitin; He 3naro / binMmeiimin

Q13 Yro BbI cenaere B nepByro odepens npu  OJUH BapHaHT BezoBy ckopyto / 103 nHemece 112
nojo3peHnu Ha wuHCynsT? / HHCynbT makplpaMbit; Iloeny B GonbHuULy /
KYZiri 6oJica, anapIMeH He icTenciz? Aypyxanara OapambiH; [lo3BoHIO B
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TIOJTUKITUHUKY / EmxaHara
xabapnacambid; [lonoxnay / Kyremin;
He 3nato / binmeiimin

Q14 Cuenapwmii: BHe3anmHO craja HeBHsATHass OJUH BapHaHT A) BeBoBy ckopywo; B) Iloeny B
peub / CueHapwuii: ceiineyi TYCiHIKCI3 OOJIBHUILY; )] [To3BoHIO B
601161 nonukiauuauky; D) Tomoxny; E) He

3HaKo (Ha ABYX S3bIKaX)

Q15 Cuenapuii: BHe3anmHo ocnabna pyka/Hora OJuH BapHaHT A) BeBoBy ckopywo; B) Iloeny B
¢ oxHoOit cropoHsl / CueHapuil: Koi1/ask OoJIBHHUILY; C) ITo3BoHIO B
0ip JkaKTaH dJICipern KaJIbl momuknauKy; D) Iomoxnmy; E) He

3HaIo (Ha ABYX SI3BIKaX)

Q16 Cuenapuii: cumnTomsl nponumn 3a 10-15  Oxue BapuaHT A) Bwpoy ckopyio; B) Iloemy B
muHyT / Cuenapmii: Oenrinep 10-15 OONBHUILY; ) ITo3BoHIO B
MHUHYTTA OTTI nomuknauKy; D) Iomoxnmy; E) He

3HaI0 (Ha ABYX SI3BIKaX)

Q17 Tlouemy mogm wmHorma HE BeI3BIBator Heckombko He pacnosnanu cumnromsl; ymanu
ckopyro cpasy? / Here kefime Oipmen BapuaHTOB (m03) «mpoiinér»; J[omro emer; Crpax
HKeJIeJ JKIPIeM IaKpIpMaiIp1? rocnuranu3anuy; Her Tpancnopra;

OuUHAHCOBBIE NPUYMHBL;, SI3BIKOBBIE
TpyaHocTH; J{pyroe (Ha IBYyX SI3bIKAX)

Q18 Cxonbko BpeMeHHM HyXHO, 4ToObl OJUH BapHaHT <15 wmunyr; 15-30 wmwmnyT; 30-60
nobparecst 10 OonbHULBI? / WHCYNbT MuHyT; >60 wMuHyT; He 3Haio /
KYJIriMEeH aypyXaHara )KeTy YaKbIThl Binmeiimin

Q19 Ecnu 651 Obl1 enuubiil 24/7 xomi-ueHTp, OIWH BapUaHT Ha / Wo; Her / XKok; He 3maro /
BocToNb30Bauch 0617 / Erep 24/7 koit- Binmmeiimin
OpTAJIBIFBI 00JICa, TafiTaTanap Ma eiHiz?

Q20 Orkyna BbI yarie nonydaere Heckonbko Bpaun; Coumansabie cetu; TB/panno;

uHpopManuio 06 uHCynbTe? / UHCYNBT
TypaJibl aKnapartThl KaiiiaH anacei3?

BapHaHTOB (70 2)

CaliTBl/HOBOCTH;

Poncreennuku/mpy3es;  I[lamsatkun B
moNmMKInHUKaX; Jlpyroe (Ha IBYX
SI3BIKAX )

Moayas B — «OnbIT U y10oBJIeTBOPEHHOCTL» / B MoayJii «Tokipude skoHe KAaHAFATTAHY I BLIBIKY
Henaeas rpymma: Jluma (MamyeHT WIKM CONPOBOXKAAIOIIMN POJICTBEHHMK), KOTOpBIE OOpallaiich 3a

9KCTPEHHOI/CTAIIMOHAPHON MOMOIIBIO 0 TTOBOAY Mmoto3peHus Ha HHCynsT/ TUA 3a mocnenane 24 Mecsna.

KOOPJWHAIINS) ¥ IPEEMCTBEHHOCTH (BBINHCKA, pCaOMITHTAIIHSA).

KpaTKaﬂ meJab: OI_IeHI/ITB OIIBIT B3aPIMOI[eI>'ICTBPISI C CHCTEMOM (CKOpOCTB, KOMMYHUKAIlMA, YBa)KCHUC,

Ne Bomnpoc / Cypaxk Tun / ®opmar BapuanTsr oTBeTOB / XKayar HycKanmapsl
Q1 Cormaceel 1 BB ydacTBoBaTh? / OIWH BapuaHT Ha/Wo; Her / Kok (3aBepIIATE aHKETY)
CayanHaMara KaTBICyFa Kelticeci3 0e?
Q2 bBeurt mu y Bac (wmm y Ommskoro mpu  OIWH BapuaHT Ha / Uo (npomomxuts); Her / JKok
BalllEM Y4acTHH) KOHTaKT co (3aBepUINTH aHKETY)
CMII/npuéMHBIM TTOKOEM/CTallMOHAPOM
110 TIOBO/TY MMO03peHus Ha HHCYIbT/TUA
3a nocnennue 24 mecsima? / Conrbl 24
aiina uHcynbT/TUA KyairiMeH kenen
KOpIeM/KaObLIAay/CTallnOHAPFA
KYTiHAIHI3 Oe?
Q3 Kro Bel B a1O# curyanmu? / bymr OpuH Bapuast [Nanuent / Haykac; ConpoBoxaaronmii
JKaranaa ci3 KiM OOJIabIHbI3? POICTBCHHUK/ yXa KUBAIOIIIHI /
Tyblic/Kapaymst
Q4 Korma Oputo obOpamenue (mocienuwii  OIWH BapUaHT 0-3 wmecsua; 3-6 Mecsnes;, 6-12
smm30/1)? / COHFBI XKYTiHY KalraH 00ib1? Mecsues; 12-24 mecsina
Q5 Kak pmocraBumm B OospHuIly? / OpuH BapuaHtT CMII (ckopas) / Xemem xopuem;
AypyxaHara Kajiai >KeTKi3inui? CamocrositennsHO /O3 OeriMmeH;
[epeBox u3 apyroi OompHuIEI / Backa
aypyxaHafiaH aybICTBIPY
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Q6 Ecmm BemeBamun CMII:  ckompko  OnwH BapuaHT <15 wwmayt; 15-30 w™MupayT; 30-60
BpeMeHH rnpouuio 10 npubsitua? / Erep MuHyT; >60 MuHyT; He BbI3BIBann/He
KEIeN OKpleM  INaKeIpbuica:  Keiy nioMHro / [1lakpipmMabpIv/ecimie KoK
YaKbITBI

Q7  Ouenwure no mkane 1-5 (1 — coBcem He Marpuiia * [Tomorpk ObLIA TOCTATOYHO OBICTPOIT /
coriaceH, 5 — MOJNHOCThIO corniaceH) / 1—  (mkama oT 1 o  Kemek ®eTKUTIKTI XKbUTaaM O0JIIbI
5 wkamamen Oaramaneizs (1 — 5) * OOBSICHSANIM TOHSTHBIM SI3BIKOM /
KEeJiCIEeNWMiH, 5 — TOJIBIK KeTiCeMiH) TyciHiKTI TiIMEH TyCiHAIpAL

* OrHOWICHNE OBLIO YBaKUTEIHHBIM /
KaprIM-KaTbIHAaC KypMeTTi 0061

. JleiicTBus KOMaH/IbI OBLITH
cormacoBaHHbIMH  /  KoMmaHmaHBIH
OpeKeTi KeJiCinred 00IIbI

Q8  brum nm BaM MOHATHBI pekoMeHpmanuu OIWH BapuaHT Ha, monuaocTeio / Mo, Tombik; YacTHuHO
IpU BBITHACKE (JEKapCTBa, KOHTPOJb, / Iminapa; Her / JKok; He Opuro
nanpHeiimue maru)? / 1lprapeutranaa BBINTUCKH/HE MOMHIO /
YCBIHBICTap (Iopinep, Oakpuiay, Kelyeci HIbrrapbiMazbl/ecimie KoK
Kajgamap) TYCIHIKTI 60mibl Ma?

Q9 beuta gu opranuzoBaHa peaOwnutanus OIMH BapUaHT Ha / Wo; Yactuuno / Imrinapa; Her /
W/Wd JanbHeiiee HaOMI0ICHHE TIOCe JKok; He tpebyercs/ne 3nato / Kaxer
Boimucku? / llIblFapbuiraHHaH — KeifiH emec/0iIMeiMiH
OHAJTY JKoHe/HEMece OaxpLTay
YHBIMIACTHIPBLIABI Ma?

Q10 Yro OpuTO caMbIM MPOONIEMHBIM Ha yTH  OIWH BapuaHT Honroe oxwumanme CMII; Honroe
monmyderuss nomomru? / Kemek amy oxunanne ob6cnenoannii (KT/MPT);
JKOJIBIHIAFbI €H YJIKeH Macelie He 00 bI? Henocrarox

nHpopManun/o0bsicHeHMiT; TpyaHOCTH
c MapIpyTH3ALUCH/TIEPEBOIOM;
TpynHoctu ¢ peabunuranueit; Ipyroe
(Ha ABYX S3BIKaX)

Q11 O6mas onenka momomm (0-10) / Ilkama 0-10 0 — oueHb MWJI0X0 / ©TE HalIap;
Kemexrin xamsr 6arace! (0-10)

10 — oTyM4HO / ©Te KAKChI

Q12 UYro, mo Bamemy MHeHHIO, ciienyeT OTKpBIThIN CBob6oanbiii TekcT (1-2 npeioxenus /
yIy4IuTh B nepByro odepens? / CizmiH  Bompoc 1-2 ceiinem)

OWBIHBI3IIA, AOBIMEH HEHi JKakKcapTy
Kepek?
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OXKUPEHUE-ACCOIIMUPOBAHHBIN METABOJIMYECKHWI PUCK
Y HAOMEHTOB C IICOPUA30M: ROC-AHAJIN3
KJIMHUKO-JTABOPATOPHBIX IIOKA3ATEJIEN

U UHTEI' PAJIBHBIA CKPUHUHT OBBIA HHJIEKC

b.O. )K¥YMABEKOBA !, T.K. ACKAPOBA !, )K.A. AKAHOB 2, B.5. KAMXEH 3,
M.K. BAJITABAEB #

! Kasaxcranckuit  MeaunuHCKuii  yHuBepcuTeT — «BhiCIIas — IIKonma  oOIIECTBEHHOTO
3apaBooXpaHeHus», Anmarel, Kazaxcran

2 O6mecTBenHbli (oun «Ka3axcTaHckoe OOIIECTBO 1O H3ydeHMIO auabeTay, AJIMAaThI,
Kaszaxcran

3 Kasaxckuii HalMOHANBHBIH YHUBEPCUTET UMeHH anb-Dapabu, Anmarel, Kazaxcran

4 MOO BO «Kniprsizcko-Poccuiickuii CnaBsHcKuii yHUBepCUTETY», bumikek, Kepreicran

AHHOTaALUAA.

Beenenne. Ilcopruasz cuutaercss CUCTEMHBIM MMMYHOBOCIHAIUTENIBHBIM 3a00JI€BaHUEM,
aCCOLMUPOBAHHBIM ¢ MeTabonuueckuM cuaapomMoMm (MC), abaoMUHaIbHBIM O0XXHPEHUEM,
MHCYJIMHOPE3UCTEHTHOCTRIO U aTeporeHHon nuciaunuaemueii. Cospemennsle kputepun MC
MO3BOJISIOT UICHTH(PHUIIMPOBATh YCTAaHOBJICHHBIE 3a00JIEBaHUS, M HAa MIPAKTHKE BAKHA PAHHSS
cTpaTH(UKaLMS PUCKA y NALMEHTOB € IICOPUA30M U U30BITOUHBIM BECOM.

Heab. OneHnTs HHPOPMATUBHOCTD KIIMHUKO-JIA00PaTOPHBIX [10KA3aTEJEH, CBI3aHHBIX C
OKUpEHHUEeM, I TpeABAPUTEIbHONM  CTpaTU(UKAUK  0XXKUPEHHE-aCCOLMMPOBAHHOTO
MeTaboIMYECKOT0 PUCKA Y MALIUEHTOB C ICOPUA30M.

Marepuanbsl W MeTOAbl. bBbIIO NpOBEIEHO OJHOLEHTPOBOE OOCEPBALMOHHOE
uccienoBanue ¢ ydactueM 150 B3pOCHbIX MalMEHTOB C MCOPHUA3OM M MHJIEKC Macchl Teia
(UMT) > 28 xkr/m?, HabmonaBmuxcs B KoKHO-BEHEPOIOTHUECKOM AHCIaHCepe AJIMATHI.
OnenuBanuch o, Bozpact, naaekc PASI, aprepuansHoe nasienue (A/l), OKpyKHOCTH Tallu,
oOumii xonectepuH, Tpurnuuepunsl (TI), munomporenast Huszkod miotHoctu (JIITHIT),
aunonporenasl  Bbicokodl  mumotHoctn  (JIIIBII), ypoBeHb TIIIOKO3bI  HATOLIAK U
rIMKo3upoBaHHbIi remornooud (HbAlc). B ananutnueckom paszzaene 0XKMpEHHEM CUHUTAICS
UMT > 30 xr/m?* CormacHo ctpyktype pacdeta ROC-ananuza, y 75 manuentoB MMT
coctaisii 28,0-29,9 kr/m?, a'y 75 nanmentoB — UMT > 30 kr/m?. [Toka3aTenu 66U 0TOOpaHbI
¢ nomoisio ROC-ananu3a, a moporosble 3HaUE€HUS ONpeIeeHbl ¢ TOMOIIbI0 nHaekca KOnena.
WuterpupoBannblii  ckpuHUHToBbI — uHIekc (MCH) paccuuThiBajcsi Kak CpeaHee
apuQMeTHIeCcKOoe SMIUPHUUECKUX BEPOSATHOCTEH.

PesynabraTel. Cemp mnokaszaTesell IPOAEMOHCTPUPOBAIN CTAaTUCTUYECKH 3HAYMMYIO
JTMCKPUMUHAIIMOHHYIO CIIOCOOHOCTR: OKpYKHOCTH Tanmu (turomans mox ROC-kpusoii = 0,975;
3nayenue p <0,001), HbAlc u TT" (momans nogy ROC-kpusoit = 0,684), ypoBeHb IITIOKO3bI
HaTomak (riomaab moj ROC-kpuoii = 0,650), Bo3pacT (turora s moa ROC-kpusoii = 0,643),
TT (mnomaae nox ROC-kpusoit = 0,628) u JIITHII (mnomaae nox ROC-kpusoit = 0,607).
Unnexc PASIL AJl, obmuii xoyiecTepUuH M TMOJ HE MOKa3alM CTAaTUCTUYECKH 3HAUYMMOM
B3aMMOCBSI3H B JaHHOMH BbIOOpKe. [Ipeanoxxen MCH, ocHoBaHHBIH Ha ceMu mokazarensax: <0,4
— HU3KUH puck, 0,4-0,6 — cpeannii puck, >0,6 — BRICOKHN PHUCK.
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3akurouenue. [IpeniokeHHbI CKPUHUHTOBBIM MHJIEKC HE 3aMeHsAeT AuarHoctuky MC,
HO MOXET WCIOJIb30BaThCSI B KAYECTBE NPEABAPUTEIHLHOTO HHCTPYMEHTa Ui OTOOpa
ManueHToB ¢ mncopuazoM u MMT >28 kr/m? mist yriayOJae€HHOTO SHIOKPHUHOJOTHYECKOTO
obOcnenoBanus. Jlns BHenpeHWS WHIEKCa B KIMHUYECKYIO TMPAKTHUKY HEOOXOIUMBI
JIOTIOTHUTEJIbHBIC BATHIAlIMOHHbBIE HCCIIEI0BAHUS.

KiroueBble cioBa: micopuas, OXupeHue, merabonudeckuit cuuapom, ROC-anamms,
CKPUHUHTOBBIN UHJEKC, CTpaTU(UKALIUS PUCKA.

BBenenne. Ilcopuma3 OTHOCHMTCS K  XPOHHYECKUM  HMMMYHOBOCHAIUTEIBHBIM
3a00JIeBaHUAM KOXM UM B HACTOSILEE BpEMs pPAacCMaTpUBAaeTCsd HE TOJBKO Kak
JEpPMaTOJIOTUYECKasi, HO U Kak cucTeMHas mnaronorus. [lo JaHHBIM 3MUAEMUOIOTHYECKUX
0030pOB, pPacIpOCTPaHEHHOCTh IICOpUA3a CYLIECTBEHHO BapbUpPYeT MEXJYy pPETMOHAMHU M
BO3PACTHBIMH IPYIIIaMHU; B psijie MOMysuuii 3aboneBanue BcTpevaercs y 2—4% nacenenus [ 1].
CucreMHBI XapakTep Icopuasa MOATBEPKAAECTCA €ro CBSI3bI0 C KapAUOMETa0OINYECKUMU
HApYIICHUSAMH, BKIIOYas OXHpPEHHUE, caxapHblii auaber 2-ro TUMA, IUCIUIHIEMUIO,
apTepUaTbHYIO TUTICPTEH3UIO U METa0OINIeCKUN CHHIAPOM (2, 3].

MC y nanueHToB ¢ MCOpPUa30M BCTpEUaeTCs yalle, 4eM B oOriei momymsiuu. B meta-
ananmse Singh et al. 6puTM 00001ICHBI TaHHBIC 35 HAOIIOJATENBHBIX HCCIICIOBAHU C y9aCTHEM
6onee 1,45 MiIH yenoBeK; y MAlMEHTOB ¢ TICOpHa3oM maHchl Hannuusg MC ObUTH BBIIIE, YEM Y
mun 6e3 nicopuasa (oovpenuuennsridi OR = 2,14; 95% nosepurensubiii uatepsan (A1) 1,84—
2,48) [3]. AHaJOTMYHYIO HANPaBICHHOCTh CBSI3U MOJTBEPXKIAIOT APYTrHE CHUCTEMATHYECKHE
0030pbI, KIIMHUYECKUE UCCIIEIOBAHUS U 0030PHI IO KapAHOMETA00IMUECKUM KOMOPOUTHOCTIM
ncopuasza [4-7]. Haubonee BaxkHbiMH KommIoHeHTamMu MC SBISIOTCS a0JOMUHAIBHOE
OKUPEHHE, TUNEPTPUTIULepuemMus, cHWKeHHbIH ypoBeHb JIIIBII, noseimenHoe A/l u
HapyIIeHHe yriieBoAHOro oomena [8—15].

[TaToreHernueckass CBsI3b IICOpUa3a U METAOOJIMYECKUX HAPYLIECHUH OObBICHIETCS
XPOHHYECKHUM CHCTEMHBIM BocmanieHueM, aktuBanueir ocu TNF-o/IL-17/1L-23, usamenenuem
npoduIsl aTUIMIOKUHOB, SHIOTEIHAIBHON TUCOYHKIIMEH U WHCYIHMHOPE3UCTEHTHOCTHIO [16].
BucnepanbHas xupoBasi TKaHb HPU 3TOM BBICTYMAeT HE MACCHBHBIM JEMO 3HEPruu, a
AKTUBHBIM 3HJIOKPUHHO-UMMYHHBIM OPraHoOM, KOTOPbIN MOJAEpPKUBAET HU3KOMHTEHCHBHOE
BOCTIQJICHUE U MOKET YCUJIUBATh [ICOPHATUYECKUI BOCTIANUTENbHBIN Kackan [17-19]. B panee
onyonmkoBaHHOM 0030pe Zhumabekova et al. 6putn 0000IICHBI JaHHBIE O POJIH OKUPEHHS,
JeNTUHA, AaJUINOHEKTMHa M  IMPOBOCHAJIMTEIbHBIX LUTOKMHOB B  (POPMHUPOBAHUM
KoMopOugHOCTH 1icopraza 1 MC [16].

Cranpaptaeie kputepun MC, Bkmouas NCEP ATP |Ill, IDF u cormacoBannoe
MexayHapoaHoe ompeneineHue 2009 rtoma, mnpeaHa3HAUEHB NI JIMATHOCTUKH  YKe
c(hOpMUPOBAHHOTO KiacTepa MeTtabonuyeckux HapymeHud [17-19]. Inga mpakTuueckoro
BEJICHUS MTallMEHTOB C IICOPUA30M BaXkeH 0oJiee paHHUM ATal: BbIACIEHUE JIUI] C TOBBIIIEHHBIM
0’KUPEHHUE-aCCOLMUPOBAHHBIM META00IMYECKUM PUCKOM, KOTOPBIM TpeOyeTcs: yriyOnéHHas
SHIOKpPUHOJIOTHYECKas olleHKa. Psg paboT mokasbiBaeT CBS3b OKpyxHocTu Tanuu, UMT u
JPYTUX  aHTPOINOMETPHUYECKUX HHAECKCOB C TIICOpPUA30M U €ro MeTaboJM4ecKUMHU
ocnoxkHeHussMu [20-24]. OgHako cTaHAapTU3UPOBAHHBIE IPOCThIE MHIEKCHI, TOCTPOEHHBIE Ha
KJIMHUKO-JIA0OPATOPHBIX TOKAa3aTeIsiX M MNPUTOAHbIE A CKPUHUHIOBOM CTpaTH(HUKAIMU
MAIMEHTOB € TICOPHA30M, MIPEICTaBICHbI OTPAHUYEHHO.

B oroii cBsA3M HacTosimas paboTa coCpeoTOYeHa HE Ha 3aMEeHE JUarHOCTHYECKUX
kputepueB MC, a Ha OIEHKE OXUpPEHHE-aCCOLMHPOBAHHOTO METAa0OJIMYECKOr0 pHUCKa Yy
NAIUEHTOB € Mcopua3oM U noBblleHHBIM MMT. biuskue no TtemaTuke pycCcKOsA3bIYHBIE U
pErHOHANIbHBIE MyOJMKAIIMK paccCMaTpuBalOT CBs3b ncopuasza ¢ MC, noseimeHHbiM UMT u
KOppeKIHel MeTaboIMYecKiX HapyIIeHUH, OTHAKO He PEeJIararoT MPOCTYyIO0 KapTy YCIOBHBIX
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BEPOATHOCTEH JJIsi TMpEeIBAPUTEIILHOIO OTOOpa MAalKMEeHTOB Ha HSHAOKPUHOJIOTUYECKYIO
Bepudukanuio [25-27]. Takoil moaxo MO3BOJSIET COXPAaHUTh KIIMHUYECKYIO HAIPABICHHOCTh
uccienoBaHusl U K30exaTb METOAMYECKON MOAMEHBI: MPEJIOKEHHBIH HHACKC IOJKEH
paccMaTpuBaThCs KaK MPEABAPUTEIbHBIM MHCTPYMEHT 0TOOpa MAIlMEHTOB IS TOCIIEIYIOIEH
Bepudukannu MC 1o cTaHAapTHBIM KPUTEPUSIM.

Lenr wuccnemoBaHwsi — OICHUTh HWH(POPMATHBHOCTh  KJIIMHHUKO-JTA0OPATOPHBIX
MOKa3aTesel, CBSI3aHHBIX C OKUPEHUEM, VIS MPEABAPUTENBHON CTpaTU(UKALIMU OXKHUPEHHUE-
ACCOIIMMPOBAHHOTO META0OINYECKOTO PUCKA Y MALMEHTOB C IICOPHUA3OM.

MarepuaJibl 1 METO/bI.

Omuueckoe 0000penue u uHpopmuposannoe cozracue

HNudopmupoBanHoe coriacue ObUIO MOJTYYEHO OT BCeX Y4acTHUKOB. MccienoBanue
MIPOBE/ICHO B COOTBETCTBUHU C IMIPUHIIUIIAMU XeIbCUHKCKOM Aeknapaiuu BMA (penakuus 2013
r.) U OJOOpPEHO JIOKAJbHBIM OJTUYECKUM KOMHUTETOM Ka3zaxcTaHCKOro MeTUIMHCKOTO
yHHBEpcUTeTa «BbIcmias mIkoyia OOIMIECTBEHHOrO 37apaBooxXpaHeHHs» (mpoTokonl Ne 8 or
06.05.2025 r.).

Jluzaiin uccnedosanus u 6vi60opKa

[TpoBeneHO OHOIEHTPOBOE HAOIOAATEIHbHOE UCCIIEIOBAHNE C AHAIUTUYECKUM OJIOKOM
ROC-crparudukanumn. B uccinenoBanue BrimoueHsl 150 manueHTOB ¢ BepUUIIMPOBAHHBIM
nuarHo3om rncopuasa, HaOmomaBmmxcs B KITI nHa IIXB «KokHO-BeHEpOJIOrHYeCKui
mucnancep» YO3 r. Anmarbl. AHaNIU3 HOCWIJI CKPUHUHTOBBINA XapakTep U OblI HalpaBjeH Ha
OILICHKY TMPU3HAKOB, CBA3AHHBIX C OKUPEHUEM KaK KOMIOHEHTOM METabOIMYeCKOTro pUCKa, a
HE Ha IIOCTPOEHHE OKOHYATEIbHON MOoJIenH cTpaTudukanuu pucka MC.

Kputepun BxirodeHus: Bo3pacT 18 mer u crapiie; BepuU(pUIUPOBAHHBIM JWArHO3
ncopuasza; UMT >28 kr/m?; coriacue Ha y4acThe B UCCIeNOBaHUH. KpUTEepUn MCKITIOYCHUS:
Bo3pacT Miaame 18 mer; OepemeHHocth, MMT <28 kr/m?; HemeecrmocOOHOCTh WIIH
HEBO3MOXXHOCTb J]aTh HHPOPMHUPOBAHHOE COTJIACHE.

B ananuTHueckoii yactu oxupenue TpakroBainock kak UMT > 30 kr/m?. ITockonbky Bce
nanuenTsl umenu UMT >28 kr/m?, pe3yabTaTbl MPUMEHUMBI MPEKIE BCETO K MAIMEHTaM C
MICOPUA30M, HMEIOIIUM H30BITOYHYI0 MacCy Teja WM OXHpPEHUE, W He TOJDKHBI 0e3
JIOTIOJTHUTEILHON TIPOBEPKH MEPEHOCUTHCS Ha marueHToB ¢ HopMaiibHbiM UMT. CtpykTypa
AHATUTUYECKOM BHIOOPKH MpECTaBlIeHa B pUCYHKE 1.

NMT 28,0-29,9 kr/m* —
75 (50,0%)

Bcero
75 nauueHToB — 75
(50,0%) 150 (100,0%) MEMEED)
WMT 230 kr/m? —

n =150 75 (50,0%)

n =150

Pucynok 1. Ctpykrypa ananutuueckoit Beioopku no UMT.
Knunuko-nabopamopnoe obciedosanue
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VY kaxmoro mamueHTa oneHuBaiM 11 mokaszareneit: mos, Bo3pact (Jier), uaaekce PASI,
AJl, okpyxHOCTh Tamuu (cM), oOmmii xonecrepuH (Mmoinb/n), TI (mmous/m), JITTHIT
(Mmoste/m), JITIBIT (Mmouib/i), riaroko3y Haromak (MMoib/in) u HbALc (%). JlabopatopHbie
UCCJICIOBAaHHS BBIMOJHIUCh HAa aBTOMAaTHYECKOM OMOXMMHYECKOM aHaimu3arope Beckman
Coulter AU680 (CIIIA) 1o ctangapTHbIM MeToAuKaM. AJ] M3MepsUIH B IIOJI0KEHUU CUJIS TIOCIIE
10-munyTHOTO OTHBIXA. OKPYKHOCTD TaJMH U3MEPSIIH B MOJIOKEHUH CTOS 10 CTAHJAPTHOMY
AHTPOIIOMETPUUECKOMY MPOTOKOITY. TsKecTh ncopuasza oleHruBany no unaekcy PASI.

MC B KIMHMYECKOW HWHTEPIpETAllMU pE3YJIbTAaTOB CIEAyeT BepUHUIMPOBATH IO
crangaptaeiM Kputepussm NCEP ATP [1I/IDF wuau cornacoBaHHOMY MEXKIyHApPOIHOMY
OTIPENICJICHUIO: HAJTMYNe He MEHee TPEX U3 MATH KOMIOHEHTOB — a0OMHHAIBLHOE OKUPEHUE,
noBeimeHasie 1T, camkennsiid JITIBII, moBeimennoe AJl 1 MOBBIIIEHHAS TJII0KO3a HATOIIAK
WK cooTBeTcTBYIomas tepanus [17-19]. B macrosmeit pabore npemnoxxenusiii UCHU ne
paccMaTpHUBaeTCs KaKk CaMOCTOATENIbHBIN AUarHocTuyeckuii kpurepuit MC.

Cmamucmuyeckuti ananus

Jns  otbopa moKa3areneil, acCOLMUPOBAHHBIX C OXUPEHHEM KaK KIIIOUEBBIM
KOMITOHEHTOM MeTaboIn4deckoro pucka, nposoawics ROC-ananums ¢ pacu€Tom IuIomaan mnozm
ROC-kpuBoii 1 ypoBHS CTATUCTUYECKOM 3HAUUMOCTH P. OnTUMaIbHbIe TOPOTOBbIE 3HAYCHUS
OTIpeNIeNISIT METOI0M Makcumm3anmu uajaekca FOnena. [lokazatenu ¢ miomazasio mog ROC-
kpuBoil > 0,5 u 3nauenne p < 0,05 paccMaTpuBalIUCh KaK MPUTOJHBIC ISl BKIIOYCHHS B
CKPUHUHTOBYIO KapTy pucka. J[Jis KaTeropruajibHON NEPEMEHHON «I10J1» IPUMEHSIIIN KPUTEPHIL
x2 Ilupcona. IlepBuunbiM OuHapubiM ucxogoM ROC-6moka 6wuio oxupenue (MMT > 30
Kr/M?), a He Hammure MC; mo3ToMy KIMHUYECKass MHTEPIPETALUs HHICKCA OTPaHUIHBACTCS
MpeBapUTelbHBIM 0TOOPOM MAalMEHTOB i nocienyromiei Bepudukanuu MC. Jlns kaxmoi
OMHApHOI I'paJalliy PaCCYUTHIBAIIN YCIOBHYIO SMIIMPHUYECKYIO BEPOSITHOCTD OXKUpeHus: P =
YHCIIO MAIMEHTOB C OKUPEHUEM B JaHHOM Tpajamnuu / o0Ilee YUCIO MalKUeHTOB B JaHHOMN
rpagaumu. MCU  BblUMCISIIM  Kak  cpegHee  apu(MeTHYecKoe CEeMH AMITMPHYECKUX
BeposiTHOCTe!. [loporoseie 3HaueHust MCH O6butM yCTaHOBJIEHBI HA OCHOBE NMPOLIEHTHIIBHOTO
aHaJM3a: BEPXHss IPpaHUIla HU3KOTO pucka — 25-i npoueHTnias UCU B rpymre ¢ oxxupeHneM
(0,418), HUXKHSAS TPaHUIIA BEICOKOTO pucka — 75-it mpouentuins MCU B rpynne 0e3 oxxupeHus
(0,587). J1nst kTuHUYECKOTO MPUMEHEHUsI 3HaueHus1 okpyriaeHsl 10 0,4 u 0,6. CtaTuctuyeckas
obpaboTtka BeimonHena B IBM SPSS Statistics v.26.

Baxno noguepknyth, uto MCHU siBIsieTcsl MWIOTHBIM CKPUHUHTOBBIM HMHJEKcoM. Ha
UMEIOIINXCA arperUpOBAaHHBIX JAHHBIX HE BBIMONHSJINCH MHOTOMEpHAsl JIOTHCTHUYECKas
perpeccusi, BHyTpeHHsss bootstrap-sanumanus, BHeNHss Banuganus, pacyét 95% AW ms
miomaau nox ROC-kpuBoii u otaensHas oueHka miomann nojg ROC-kpuBoit /kanuOpoBKu
camoro MCU.

PesyabTarsl.

Omobop nokazameneti no oanuvim ROC-ananusza

[To pesynpraTam ROC-ananu3a u3 nepBoHauaibHOro Habopa u3 11 mokasareneit Tpu
KOJIMYECTBEHHBIX  TIOKa3aTellsi HE TPOJEMOHCTPUPOBAIM  CTATUCTHYECKH  3HAYNMOU
JUCKpUMUHHpYIOLEH crnocoOHocTu: obmuii xonecrepun (miomans nox ROC- kpuBoit =
0,520; 3Havenue p = 0,672), A/l uromans mox ROC-kpusoit = 0,538; 3nauenue p = 0,421) u
unaekc PASI (momans mong ROC- kpuBoii = 0,554; p = 0,252). JIns mepeMeHHON «I10»
kputepwuii 2 [TupcoHa Takke He BBISIBHII CTATHCTUYCCKH 3HAUMMON aCCONUAINH C U3Y9aeMbIM
ucxogom (y2 = 2,185; 3mauenue p = 0,139). Cemp ocTaBmIMXCS TOKa3aTele HMeEITU
CTaTUCTHYECKH 3HAUYUMYIO JHUCKPUMHUHHPYIONIYIO criocoOHOCTh 1o AaHHbIM ROC-ananmmsa n
OBLTH MCTIOJB30BaHbI J1sl popMupoBanus rpaaanuii pucka (Tadmumsr 1-3).

Ta6auna 1. Pesynpratel ROC-ananu3a KOMMYeCTBEHHBIX MTOKA3aTeNeH.
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Hoxa3zarens Ilnomans 3nauvenue Iloporooe UyscTBHTEABLHOCTHL CHenM(pUYHOCTH

noj p 3HAYeHHUe
ROC-
KPUBOM

Nunexc PASI 0,554 0,252 - - -
XOJ'IeCuTepI/IH 0,520 0,672 ) ) )
oOommit
ATl 0,538 0,421 ; ] )
Bospact 0,643 0,002 40 ner 45,3% 88,0%
?;;%”‘H"CT" 0,975 <0,001 99 cn 90.7% 92,0%
T 0,684 0001 &0?11 N 45,3% 77.3%
JIHIT 0,607 0,021 Mjﬁ p 49,3% 72.0%
JITBII 0,628 0005 &éi?, . 41,3% 77.3%
Tmokosa 0,650 0,001 5,40 49,3% 74,7%
HATOIaK MMOJIB/JT
HbA1lc 0,684 <0,001 6,10% 53,3% 80,0%

Haubonpuiyro JUCKpUMHHHUPYIOIIYIO CIOCOOHOCTH MPOJEMOHCTPUPOBAIa OKPYKHOCTh
tamuu (momanak noxg ROC-kpusoit = 0,975; p <0,001; moporoBoe 3HaueHue 99 cwm;
gyBcTBUTEIBHOCTE 90,7%; cnemuduunocts 92,0%). Takoe 3nauenue miuomaap nog ROC-
KpUBOH TpeOyeT OCTOPOXKHOW HMHTEPIPETAlMU: OKPYKHOCTh TAMU SIBJISICTCS HE TOJBKO
CaMOCTOSITENIbHBIM ~ aHTPOIIOMETPUYECKUM MapKepoM, HO M OJHHM U3 KOMIIOHEHTOB
nuarHoctuueckux kpurepueB MC. B HacTosiiieit pabore noporosoe 3nadeHue 99 cm noiydeH
BHYTPHU J1aHHOM BBIOOpKHU 1o uHAekcy HOnmeHa u He sBiseTcs 3aMEHOW MOJI- U ATHUYECKHU-
cnenu(UIHBIX TUArHOCTUYECKUX TIOPOTOB OKPY)KHOCTH Tanuu, ucrnonb3yemsix B NCEP ATP
I11, IDF u cornacoBaHHOM MexayHapoaHOoM onpeneneann MC [17-19].

[ToaToMy MOMYYEHHBIN PE3yNIbTAT MOKA3BIBACT BHIPAKCHHYIO CBSI3b OKPY)KHOCTH TaJHH
C OXHpPEHHE-aCCOIMUPOBAHHBIM MeTabonuueckuM (EHOTUIIOM, HO HE JIOKa3bIBAeT
CaMOCTOSITENIbHYIO OLIEHKY Oyaymiero pa3sutus MC.

Cpenu 1ab0paTOpHBIX MoKa3areseil Hanbosee nHGopMaTUBHBIMU Okazanuch HDALC u
Tr (mmomans mox ROC-kpuBoit = 0,684 mist kaxaoro mokasareis). [Jr0ko3a HaTOIIAK,
JITIBII, Bo3pact u JIITHII Takxe vmenu CTaTUCTUYECKH 3HAUYUMYIO, HO 00JIE€ YMEPEHHYIO
JUCKpuMuHHpYtolyto crnocobHocTs. JIIIHII He Bxomut B kiaccuueckue kputepun MC,
OJIHAKO OTPaXkaeT aTePOreHHYIO TUCITUITHICMHUIO H MOXKET OBITh TIOJIE3€H KaK JOTOJIHUTEIBHBIN
MOKa3aTeNlb KapJHOMETa0OTUIECKOTO PUCKA Y MAI[HEHTOB C TICOPHA30M.

Juacnocmuueckue epadayuu u Kapma ycio6HvIX 6epOSMHOCHEl

Ha ocHoBaHMM MOPOTOBBIX 3HAYEHUH, MOIYUYEHHBIX MO WHAEKCY FOaeHa, s cemu
nokazateneid OblTM  chopmupoBaHbl OuHapHble Tpamanuu (Tabmuma 2). s JITIBIT
HampaBlieHWE pucka oOpaTHoe: Oojiee HU3KHE 3HAYCHHS COOTBETCTBYIOT Ooublieit
BEPOSTHOCTH OKHPEHUS U META0OJIUIECKOTO PHCKA.

Tabuauua 2. /[narnoctuueckre rpagauu s Kaxa0ro moKa3aTess.

IToka3aTteib I'papauus 1 I'papanus 2
Bo3zpact <40 ner > 40 net
OKpy>XHOCTb TaJTuu <99 cm >99 cm
T < 1,97 mMmomab/n > 1,97 MMmoan/1
JITTHIT < 3,40 mMmonb/a > 3,40 mMonb/1
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JITIBII < 1,20 MMOIB/NT > 1,20 MMOB/1T
I'mroko3a HaToIaK < 5,40 mMmonb/a > 5,40 mMonb/1
HbAlc <6,10% >6,10%

s kaxxaou rpajaiuy paccyMTaHa yCJIOBHAs BEPOSITHOCTh OKUPEHHS MO JaHHBIM 150
MalMEeHTOB. OTH  3HAYCHUS HE  SBISIOTCS  YHUBEPCAIbHBIMU  TMOMYJISILIUOHHBIMU
KO3 UIIMEHTaMH: OHH OTPaXKaIOT CTPYKTYPY JaHHOM BBIOOPKH MAIIMEHTOB C IICOPUA30M U
UMT > 28 kr/m? (Tabmuua 3).

Ta6auua 3. Kapra yci0BHBIX BEpOSITHOCTEH OKHPEHHS B TPAIallUsaX MOKa3aTeseH.

IMoka3zarennb I'pananus Yacrora BepositHocth (P)
o:kupenus, %

Bo3spacr <40 ner 27,5% 0,28
Bospact > 40 ner 61,6% 0,62
OKpyXHOCTb TaJluu <99 cMm 9,2% 0,09
>99 cm 91,9% 0,92
T < 1,97 MmMonw/n 41,4% 0,41
> 1,97 MmMmoab/n 66,7% 0,67
JITTHIT < 3,40 MMOIB/1T 41,3% 0,41
> 3,40 MMOIB/1 63,8% 0,64
< 1,20 MMOIB/1I 61,5% 0,62
> 1,20 MMOIB/1I 43,9% 0,44
['nmroxo3a HaTomak < 5,40 MMOIB/1I 40,4% 0,40
> 5,40 MmMoOuIB/1 66,1% 0,66
HbAlc <6,10% 38,4% 0,38
>6,10% 72,5% 0,73

Hnmeepanvuuiii CKpUHUH208bLU UHOEKC
Ha ocHOBe kapThl yCIOBHBIX BEPOSATHOCTEH ISl KaXIOTO MalleHTa pacCUUTHIBACTCS
NCU no popmyie:

P, + P, + Py; + Py; + Ps; + P; + Py,
7

(1)

rae P — koaddummeHT sMmrnupruyeckoit BEpOITHOCTH i Bo3pacTa; P2 — koaddunment
JUI OKpYXXHOCTU Tanuu; Ps — koadpduument st TT'; P4 — koapduument ans JITHIL; Ps —
koaurment nyst JINBIT; Ps — xoaddutinent ass rioko3sl HaTtomak; P7 — koadurmenT mis
HbAlc.

IToporossie 3Hauennst ICH ycTaHOBIIEHBI SMIUPUYECKH, TJI€ BEPXHSIS TPAHUIIA HU3KOTO
pucka (0,418) coorBercTBOBana 25-my npouentuiaro UCHU B rpymie ¢ 0)KupeHueM, a HUKHAA
rpanuna Beicokoro pucka (0,587) — 75-my npouentmmo UCH B rpynmne 6e3 oxupenus. s
y100CTBa KIIMHUYECKOTO PUMEHEHUS UCII0Ib30BaHa TpEXypoBHeBas crpatudukanus: MCU <
0,4 — am3kwmii puck; 0,4 < ICU < 0,6 — nmpomexyrounsit puck; UCH > 0,6 — BEICOKHH PHCK.
[Tnomans nox ROC-kpuBoii camoro MCHU B nanHoi paboTe HE pacCUMTHIBAICS, OCKOJIBKY
JUIsL TAaKOM OLEHKU TpeOyeTcsl aHadu3 MHAMBHUAYAJIbHBIX JAHHBIX U OTAENbHAs BHYTPEHHSS
BaJIM AL
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[Ipy HU3KOM pHCKE BO3MOXHO IIJJaHOBOE HAOMIOACHHE TMIPU OTCYTCTBUU HWHBIX
KIIMHUYECKUX TOKAa3aHUH; MPU MPOMEKYTOUHOM PHUCKE IeiecooOpa3Hbl KOPPEKIHs oOpasa
YKU3HU U TIOBTOPHAS OLIEHKA; IIPU BBICOKOM PHCKE HEOOX0JMMO HaMpaBJIeHHE Ha YIITyOJIEHHYIO
9HJIOKPHUHOJIOTHYECKYIO OoLleHKY U Bepuukanuto MC no crannaptaeiM kputepusim. UCH ne
3aMEeHsET KIMHUYECKU JUarHo3 U He JOJKeH MCIO0JIb30BaThCs KaK €UHCTBEHHOE OCHOBAaHUE
it uckirroueHust MC.

Knunuueckue npumepor pacuéma UCH

IIpumep NEMOHCTPUPYIOT QIrOPUTM pacdy€ra U HE SABISIOTCS CaMOCTOSTEIbHON
cratuctrnuyeckou Banmupanuen MCH.

ITpumep 1 (Beicokuii puck). bonbaoit M., 45 net, auarHo3: ncopuas OObIKHOBEHHBIH,
pacupoctpanénnas popma, crarmonapuas craaus (Muanexe PASI = 12,4). OkpyXHOCTh TaJlun
=100 cm, TT = 2,0 mmouns/a, JITTHIT = 3,5 mmouns/n, JIIBIT = 1,1 MMob/1, TiII0K03a HATOIIAK
= 5,6 mmons/1, HbAlc = 6,2%. Pacuér MUCH: 0,62 + 0,92 + 0,67 + 0,64 + 0,62 + 0,66 + 0,73 =
4,86. Kak nokazano B Tabmure 4, cymma BeposiTHOCTe# coctaBmia 4,86, UCU = 4,86 / 7 =
0,694, 4TO COOTBETCTBYET KaT€rOprUU BHICOKOI'O PHUCKA.

Ta6auna 4. Pacuér UCU y 6onbHOTO M. (Tipuimep 1).

Ne [loka3zareasn 3HaueHnune Puck, % p
1 Bo3spacr, et 45 61,6% 0,62
2  OKpYXHOCTH TaJHH, CM 100 91,9% 0,92
3 TT, Mmmons/n 2,0 66,7% 0,67
4 JIIHII, Mmmons/1 3,5 63,8% 0,64
5  JHIBII, MmMons/n 1,1 61,5% 0,62
6  I'mroxo3a HaTOIAK, MMOJIB/TI 5,6 66,1% 0,66
7 HbAlc, % 6,2 72,5% 0,73
Cymma BepositHocteit / UICU 48617 0,694

[Tpumep 2 (mpomexxyTouHslii puck). boiasHoi H., 35 net, anarno3: ncopuas ByJbrapHbIii,
nporpeccupytomas craausa (Muanekc PASI = 10). Oxpyxnocts Tanuu = 101 cMm, TT" = 1,80
mmods/a, JITHIT = 3,5 mmons/a, JIIIBIT = 1,3 MMoJb/1, TiIF0OKO3a Hatomiak = 5,1 MMOJIL/II,
HbAlc = 5,8%. Pacuér UCH: 0,28 + 0,92 + 0,41 + 0,64 + 0,44 + 0,40 + 0,38 = 3,47. CornacHo
tabnuie 5, cymma BepositHocteit coctaBuna 3,47, UCU = 3,47 / 7= 0,496, 4T0 COOTBETCTBYET
KaTeropuu MpOMEeXyTOYHOI'O pUCKa.

Ta6auna 5. Pacuér UCU y 6onbpaOTO H. (Ipumep 2).

Ne TIloka3zareab 3HaueHne Puck, % P

1 Bogspacr, ner 35 27,5% 0,28
2  OKpYXHOCTH TaJHH, CM 101 91,9% 0,92
3 TT, Mmmonw/n 1,80 41,4% 0,41
4 JIITHII, Mmmouns/n 3,5 63,8% 0,64
5  JHIBII, mMons/n 1,3 43,9% 0,44
6 I'mroko3a HATOIAK, MMOJIB/T 51 40,4% 0,40
7 HbAlc, % 5,8 38,4% 0,38

Cymma BepositHocTeit / UICU 34717 0,496

[Tpumep 3 (Hu3kuit puck). bonbHas A., 34 rona, AuarHo3: ncopuas OOBIKHOBEHHBIH,
orpannveHHas ¢popma, ctannonapHas craaus (Munexkc PASI = 6,2). OkpyXHOCTb Tanuu = 86
cMm, TT" = 1,45 mmons/n, JITTHIT = 2,90 mmons/n, JITIBIT = 1,55 MmMoab/11, riIFoK03a HATOIAK =
4,8 mmoan/i1, HbAlc = 5,4%. Pacuér MUCH: 0,28 + 0,09 + 0,41 + 0,41 + 0,44 + 0,40 + 0,38 =
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2,41. Kak npencrasieno B Tabmune 6, cymma BeposiTHocTel cocrapmia 2,41, UICU =241 /7
= 0,344, 4TO COOTBETCTBYET KaTErOPUN HU3ZKOI'O PHUCKA.

Ta6auna 6. Pacuér UCU y 6onpHOMI A. (ipumep 3).

Ne TIlokaszarenab 3HayeHue Puck, % P
1 Bogspacr, ner 34 27,5% 0,28
2  OKpyXHOCTb TaJHH, CM 86 9,2% 0,09
3 TT, MmMonn/n 1,45 41,4% 0,41
4  JIITHII, Mmmons/1 2,90 41,3% 0,41
5  JHIBII, mMmons/n 1,55 43,9% 0,44
6  I'mroxo3a HaToIAaK, MMOJIB/TI 4.8 40,4% 0,40
7 HbAlc, % 54 38,4% 0,38
CymmMma BepositHocTeit / UCU 24117 0,344

Oo0cyxnenne. [lomyyeHHbIe pe3yabTaThl IOATBEPKAAIOT HEHTPAIBHYIO POJIb 0XKUPEHUS
¥ a0JJOMHUHAIBHOTO >KUPOBOTO JIETI0 B METa0O0JIMYEeCKOM MPOQHiIe MAIUEHTOB C IICOPHUA3OM.
HanOosnee BbIpa)k€HHYIO JTUCKPUMHUHUPYIOILYIO CIOCOOHOCTh IOKa3ajla OKPY)KHOCTb TaJIHH.
buonoruueckn 3T0 OOBICHMMO: BHUCLEpAJIbHAs XHUPOBas TKaHb SBIISETCS HCTOYHUKOM
IPOBOCHAINUTENIBHBIX AJUIOKUHOB U LIUTOKMHOB, YCWJINBAeT HHCYJIMHOPE3UCTEHTHOCTh U
MO/JIEPKUBACT XPOHUUYECKOE CUCTEMHOE Bocmiasienue [13, 21, 23, 24].

Bwmecte ¢ Tem Bbicokas miomaas nog ROC-kpuBoil 17151 OKpYKHOCTH TaJIUU HE CIEIyeT
TPaKTOBaTh KaK J0OKA3aTeIbCTBO CaMOCTOATEIbHON o1leHKH MC. OKpYyXHOCTb TaJIUU BXOJUT B
MexayHapoaHble kpurepun MC, mo3toMy €€ cuiibHasi CBS3b ¢ 0XKMPEHUE-aCCOLMMPOBAHHBIM
METa0OJIMYECKUM PUCKOM OTYACTH OXHJaeMa. JTa OCOOCHHOCTh HE CHIKACT MPAKTHYECKOU
LIEHHOCTH IIOKa3areisi, HO TpeOyeT OCTOPOKHOW (hOpMYIMPOBKM BBIBOJA: peub HAET O
CKPHHUHTOBOW cTpartudukanum pucka, a He o 3ameHe kpurepues NCEP ATP I, IDF wmm
cornacoBanHoro onpeaenenust MC [17-19].

WNunexc PASI B manHO# BBIOOpKE HE MPOJEMOHCTPHPOBAT CTATHCTUYECKHA 3HAUNMOU
JUCKpUMUHMpYIoed crnocoOHoctu (ruomans nox ROC-kpusoit = 0,554; 3HaueHue p =
0,252). DTO He OTMEHsET ONMyOJUMKOBAaHHBIX MJAHHBIX O CBSI3M TSKEIOro IICopHasa C
KapIMOMeTaboInYeCKUMU HapyLIEHUsMH, HO MOKa3bIBAET, YTO B JAHHOM IpyIIe MalleHTOB
MeTaboNIMYeCKUid pUCK ObUI CUJIbHEE CBSI3aH C aHTPOIOMETPUYECKHMMH U JaO0OpaTOPHBIMU
NoKa3aTeasIMM, YeM C HHAEKCOM KOXKHOM aKkTHUBHOCTH. BeposTHoe oOBsicHeHHe — 0TOOp
naueHToB ¢ UMT > 28 kr/m?, mpu KOTOpPOM BKJIAJ OXXKUPEHUS MOXKET CTATUCTUYECKU
JOMHHHUPOBATh HaJ BKIagom PASI.

A/l Takxe He BOILIO B UTOTOBYIO KapTy pucka. Bo3sMoxHbIe IPUUYMHBI — OJTHOKPATHBIN
XapakTep M3MEpPEeHMs, BIUSHUE aHTUTHIEPTEH3UBHOW Tepanuu, HeOOoJbIlas YHCICHHOCTb
BbIOOpKHU 1 orpanndenne aHanmnza ROC-monxonom. [oaTtomy oTpuiaTenbHbIA pe3yabTaT 1o
AJl cnenyeT paccMaTpUBaTh Kak pe3yabTaT JaHHOW BRIOOPKH, a HE KaK OCHOBaHHE MCKIIIOYATh
AJl n3 xnmmaMYeckoi orenkn MC.

Bxatouenne HbALc, rimokossl Hatomak, TI™ u JITIBIT cooTBeTcTBYET MaToU3N0OIOTHH
MC u MeXIyHapOAHBIM JuarHoctudeckuM moaxomam. HDALC orpakaeT XpOHHUYECKYIO
TUIEPIIMKEMHUIO 3a MPEIIIEeCTBYIONIE 2—3 Mecala U MOXKET ObITh IMOJIe3€H /ISl BBISBICHUS
HapyIlIeHWH yTJIeBOAHOTO oOOMeHa, ojHako mopor 6,10% B maHHON paboTe sBIsSETCA
OMIIUPUUECKUM  TMOpOroBbiM  3HaueHHMeM ROC-ananmza, a He  CaMOCTOSTEIbHBIM
nuarHoctudeckum moporom auadera [28]. JIITTHIT ve BxoauT B kimaccuueckue kpurepuun MC,
HO OTpa)kaeT aTepOreHHbIN JTUMHUIHBIA TPOPUIb U MOXKET YCUIMBATh KIMHHUYECKYIO OLIEHKY
KapAHOMETab0IMYECKOT0 pHUCKa.
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[IpeumymiectBo npemnoxenHoro MCHU  3akmodaeTcs B OpocToTe pacyéra U
KJIMHUYECKOH WMHTEPHPETHPYEMOCTH: Kaxablii ko3 duuuent P ocHoBaH Ha HalxromaemMoin
4acTOTE OKHPEHUSI B COOTBETCTBYIOIICH Ipafamnuu nokasareis. OqHaKko paBHOE yCpelHEHUe
ceMH KO3((UIIMEHTOB HE YUUTHIBACT PA3IIMYHYIO CHITY TIOKa3aTeNei, 4T0 0COOCHHO BaXKHO IIPU
CpaBHEHUHU OKPYKHOCTH TaymH (tuiomans nojx ROC-kpusoii = 0,975) u JITTHIT (rumommanp oy
ROC-xpusoii = 0,607). B nanbHeiineM BecoBble KOI((GUIMEHTHI JOJDKHBI OBITh YTOYHEHBI C
MOMOIIbI0 MHOTOMEPHOW JIOTHCTUYECKON perpeccud W BHYTPEHHEH/BHEIIHEW BaluIaluu B
COOTBETCTBUU C IIPUHIUIIAMHU [TPO3PAYHOrO OIMCAHUS IPOTHOCTUYECKUX Moaenei [29].

OrpanuyeHus ucciae10BaHusl UMEIOT NPUHLUITUAIBHOE 3HAaYeHHE ISl MHTEPIpETaIliu.
Bo-niepBbIX, nccine1oBaHUE OJHOLIEHTPOBOE, a BbIOOpKa orpannyeHa 150 nanuentamu ¢ UMT
> 28 Kr/mM?; cienoBaTelIbHO, Pe3yNbTaThl HENb3sl MPSIMO MEPEHOCUTh HA BCEX MAI[MEHTOB C
nicopuazoM. Bo-BTOpBIX, MepBUYHBIM OMHAPHBIM HCX010M aHanuTHueckoro ROC-6i10ka Ob110
oxupenne (UMT > 30 kr/m?), a He dopmaiibHO BepuduimpoBaHHbii MC, O3TOMY HHIEKC
ClIeyeT paccMaTpuBaThb KaK HHCTPYMEHT IIPEIBAapUTEIBbHOrO OTOOpa, a HE Kak
quarHoctuueckyro monens MC. B-TpeTbux, aHann3 ocHoOBaH mpeumyinectBeHHO Ha ROC-
OIICHKE OTACILHBIX MTOoKa3aTesel 0e3 MHoromepHoit Mmojaenu, JIW romanu nox ROC-kpuBoid,
pacuéra momaau nojg ROC-kpupoit camoro MCHU u kanuOpoBkM wHAEKca. B-ueTBEPTHIX,
HNCH pa3paboTan Ha TOW ke BBIOOPKE, HA KOTOPOH OLEHUBAIKNCH TOKA3aTelH, TOITOMY
BO3MOXXEH ONTUMHUCTHYECKHH CABHUI PE3yNbTAaTOB. B-MATHIX, €IUHOE MOPOrOBOE 3HAUEHUE
OKPYKHOCTH TaJiu 99 cM sIBsieTcss BHYTPEHHUM MOPOTOM JaHHOHW BBHIOOPKH M HE 3aMEHSET
MOJI- ¥ 3THUYECKU-crienrnuunbie quarnoctuyeckue kputepun MC. Knuauueckue mpumepbl
WUTIOCTPUPYIOT pacdy€T MHJEKCa, HO HE SBISAIOTCA €ro BaduJalueld. DTU OrpaHUuYEHUs He
00ecIeHUBaIOT MUJIOTHBINA XapakTep paboThl, HO MPEIOTBPALIAIOT YPE3MEPHBIC BBIBOIBI.

3akioyeHue. Y TalMEHTOB C TICOPHA3OM M HM30BITOYHOW MAaccCoW TeJa/0KHpEHHEM
(UMT > 28 xr/mM?) OKpPYXHOCTb Tallid MPOJEMOHCTPUpPOBaia Hambosee BBIPAKECHHYIO
acCOLMAIUIO C 0)KMPEHUE-ACCOLUMPOBAHHBIM META0OJNYECKUM PUCKOM, YTO MOJITBEPXKJIAET
€€ POJIb KaK KIIFOUEBOI0 aHTPOIIOMETPUUECKOI0 MapKepa B JaHHOU Koropre. JloNoJIHUTENbHBIN
BKJIaJ] B IUCKPUMUHAIMIO PHUCKA BHOCWJIM IMOKA3aTeNH YIJIEBOJHOTO M JUIHAHOIO oOMEeHa
(rmuxupoBaHHbIi TeMornobuH, TIT, riaroko3a Haromak, JIIIBIT u JITTHII), a Takxke Bo3pact
NanueHTa, Toraa Kak TSKeCTh KOXKHOro npoiiecca o unaexcy PASI, ypoBeHb apTepranbHOro
JlaBJIeHUs,, OOLIMI XOJeCTepMH M MOJ B paMKax JaHHOM BBIOOPKH CaMOCTOSTENIbHOM
MPOrHOCTUYECKONW 3HAYMMOCTHU HE MOKA3JIH.

Ha ocHOBe mNOJy4eHHBIX MAHHBIX ObUI HPEUIOKEH HHTErpaibHbId CKPUHHUHTOBBIN
unaekc (MCU), nmo3Bossdoomuid ycaIoBHO CTpaTU(UUIMPOBATH MAlMEHTOB C IICOPHMA30M Ha
IpyOnbl  HU3KOTO, IPOMEXYTOYHOIO M BBICOKOIO  OKHPEHHME-aCCOLMMPOBAHHOIO
MeTtabonuueckoro pucka. Crnenyer MOAYEPKHYTh, UTO JAHHBIH UHAEKC  HOCHUT
IIPEIBAPUTENIBHBIN XapakTep M HE IpEeIHa3HAueH i1 CaMOCTOSTEIbHOW JUAarHOCTHKHU
MeTaboIMYECKOT0 CHUHApPOMA: €ro pojb OrPaHUYMBAETCS MPEABAPUTEIBHBIM O0TOOPOM
NalMEeHTOB, KOTOPBIM IieJecoo0pa3Ha Oosiee JeTajabHas SHIAOKPHUHOJIOTMYECKas OLIEHKAa U
BepU(pUKalLUs AUarHo3a B COOTBETCTBUU C IPUHSTHIMU THArHOCTUYECKUMH KPUTEPHUSIMH.

[Tockonbky nHAEKC pa3paboTaH Ha OCHOBE OTPaHUYEHHO OJTHOIIEHTPOBOI BBIOOPKH, €T0
KJIMHUYECKasl WHTEepIpeTanuss TpeOyeT OCTOPOKHOCTH, a IMOJIyY€HHbIE 3aKOHOMEPHOCTH —
JAIbHEHUINET0 MOATBEPKIACHUS. [l OLIEHKM peanbHONM JUarHOCTMYECKOM IIEHHOCTH U
BO3MOXXHOCTH BHejapeHus: ICH B KIMHUYECKYIO MPAKTUKY HEOOXOAMMBI JOMOJHUTEIbHbBIE
UCCNIeIoBaHUA ¢ OONbIIMM  OOBEMOM  BBIOOPKH, MHOTOMEPHBIM  CTaTHCTHYECKUM
MoJeIpoBaHueM, pacu€éToM /I, oneHkol onepanMoHHBIX XapaKTEPUCTHK CaMOT0 MHJEKCa
(Brutrouas rtomaab nog ROC-kpuBoit), aHann30M KanuOpOBKU MOJIENH, A TAKXKE IPOBEJICHUEM
BHYTpEHHEIl M BHEIIHEW BalHMJallid Ha HE3aBHCUMBIX, B TOM YHCJIE€ MHOTOIIEHTPOBBIX,

BBIOOpKaX.
KondaukT narepecoB. ABTOPHI 3asIBISIIOT 00 OTCYTCTBUY KOH(IMKTa HHTEPECOB.
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Bxaan aBropoB. Konnernmus: BX, T'A; metononorus: BK; dopmanbhsiii ananus: XA, M.B; o6paboTka
nanubix: BXK, BK; monroroBka mnepBoHauanpbHOro Bapuanta pykomucu: bXK, Mb; peueHsupoBanue u
penaktupoBanue: ['A. Bce aBTOpBI IPOYUTANTH U OA00PHITH (PHHATBHYIO BEPCHIO PYKOIHCH.

dunancupoBanme. VcciieoBaHNe HE UMEJIO BHEITHETO (PMHAHCUPOBAHUS.

3asiBjieHHe O JOCTYNIHOCTH JAHHBIX. ATPETUPOBAaHHBIC JaHHBIC, MHCIOJIb30BAHHBIE HAJS PACUETOB,
mpeJcTaBiICHbBl B crathe. (OOE3NMUYCHHBIC WHAWBUAyalbHBIC JaHHBIC MOTYT OBITh HPEIOCTABICHBI
KOPPECTIOHANPYIONINM aBTOPOM IO OOOCHOBAaHHOMY 3allpoCy TIPH COOJIOACHWM JTHYECKUX M TIPABOBBIX
TpeOOBaHUIA.
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IICOPUA3BEH AYBIPATBIH NAHUEHTTEPAEI'T CEMI3AIKIIEH
BAHJIAHBICTBI METABOJIMKAJIBIK KAVIII:
KJIMHUKAJIBIK-3EPTXAHAJIBIK KOPCETKIIUTEPAIH ROC-TAJIIAYbI

KOHE MHTET' PAJI/IbI CKPUHUHI TIK HTHAEKC

B.O. )KYMABEKOBA !, T.K. ACKAPOBA %, )K.A. AKAHOB 2, B.5. KAMXEH 3,
M.K. BAJITABAEB 4

! Kazakcran memuumna yHuBepcuTeTi «KOFaMIbIK JEHCAYIBIK CAKTay JKOFAaphl MEKTeOi»,
Anmartel, Kazakcran

2 «Ka3aKkCTaH/IBbIK KaHT JUA0ETiH 3epTTey KOFaMb» KOFaMJIbIK KOpsI, AnMatel, Kazakcran

3 On-dapabu ateingarel Kazak yiTTeIK yHUBEpCUTETI, Anmarsl, Kazakcran

* «Kpipre13-Peceit CrapsH YHMBEPCHTETI» KOFaphl OiNIMHIH MeMieKeTapanblk OimiM Gepy
yiibimbl, bimkek, Kpiprbizcran

Tyiingeme

Kipicne. ITcopua3 merabonukansik cuaapommer (MC), abaoMUHAIABIK CeMi3/IIKIIEH,
UHCYJIMHTE TO3IMIUIIKIIEH »OHE aTeporeHAl AMCIMNUIEMUsSMEH OalIaHbICThl HKYHenik
MMMYH/IBIK-KaObIHY aypybl peTiHze KapacTeipbuianbl. Kommaneictarsl MC kputepumitnepi
KaJIBINTACKAH OY3bUIBICTAP/Ibl AHBIKTAWIbl, Al TOHKIpUOEIe IMcopuas >KOHE JIeHe CajMarbl
YKOFaphI MAMEHTTEP/IE Kayil ACHIeHiH epTe cTpaTudUKaIUsIay MaHbI3/Ib.

Makcatbl. [lcopmazbeH ayblpaTblH —MAIMEHTTEpAE CEMI3AIKINEeH OalIaHbICTHI
MeTabONMMKaIbIK Kayll JAEHrediH cTpaTuduKauusiay YIIIH KIWHUKAJIBIK-3€pTXaHAIbIK
KOPCETKIIITEP/IiH aKnapaTThbUIBIFbIH Oarajay.

Marepuangap MeH Jmictep. AiMaThl  KaJlachlHBIH  TEPi-BEHEPOJIOTHUSIIBIK
JMCIIaHCcepiHae OaKblUIaHFaH, TICOPUa3bl pacTalFaH XKoHe JieHe canmMarbiHblg uaaekci (JICH) >
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28 xr/m? 6onareiH 150 epecek manuMeHTTIH KaTBICYbIMEH Oip OpTajbIKThI OaKbUIay 3€pTTEyi
xyprizinmi. JXKeiabicel, xacel, PAS| unaekci, aprepustiblk KbicbiM (AK), Oen aliHaJIbIMBI,
xannel xojecreput, Tpuraunepuarep (TT7), temen TeiFbI3ABIKTHI Hunonporenarep (TTJII),
KOFapbl  THIFBI3ABIKTEI  junonporenarep (OKTJIII), amkapblHmarel TJIOKO3a  JKOHE
rikosupieHred reanoriooun (HDALC) Garamanasl. AHanuTUKAIBIK Oemimae cemizmik JICU
> 30 xr/m? peringe Kapacteipbuiasl; ROC-tangayapiH ecenTik KypbUIBIMBI OOMbIHIIA 75
naruentre JJICU 28,0-29,9 kr/m2, 75 manuenrre JJCH > 30 kr/m2 60omas1. Kepcetkimrep ROC-
Tannay apKbUIBl TaHJAABIN, MIEKTIK MoHAepi MOmeH wuHAeKci OOWBIHINA aHBIKTAJIIBL.
Wurerpanbai ckpuHUHITIK uHIEKC (MCU) SMIUPUKANBIK BIKTHMAIIBIKTAPABIH OpTaIlia
apuMETHKAIIBIK MOHI PETiH/E €CeTe/Ii.

Hortu:kesep. XKeTi KopCeTKIII CTATUCTUKAIBIK MaHbI3/Ibl IUCKPUMHUHAIMSUIIBIK KaOieT
kepcerti: 0en aitHambiMbl (ROC KuCHIFBIHBIH acThiHAarbl aitmMak = 0,975; p < 0,001), HbAlc
xoHe TI' (ROC KuchIFBIHBIH acThIHAarbl aiimMak = 0,684), amkapbeiamarel riokoza (ROC
KUCBIFBIHBIH acThIHAaFbI aiiMak = 0,650), sxac (ROC KUCHIFBIHBIH acThIHAAFBI aliMak = 0,643),
XTI (ROC kwuchirbiHbIH acThiHgarel aiiMak = 0,628) sxone TTJIII (ROC KHCHIFBIHBIH
acteiagarel aimak = 0,607). PASI umanmekci, AK, kanmbel XOJECTEpUH KOHE KBIHBIC OV
TaHJaMaJla CTaTUCTUKAIIBIK MaHbI3/Ibl OalIaHbIC KOPCETKEH KOK. JKeTi KepceTKill Heri3iHae
NCH ycempuiast: <0,4 — temen kayim, 0,4-0,6 — apansik Kayin, >0,6 — sorapsl KayiIl.

KopbITbIHABI. ¥CBIHBUTFAH CKPUHHUHITIK HHIEKC MC IUarHo3blH alMacThIpMaibl,
Oipak nicopuassi 6ap xone JICH > 28 kr/m? mareHTTep 1l TepEeHACTIIIeH SHIOKPHHOIOTHSLIIBIK
TEeKcepyre IpikTey VIIH alIblH aja Kypajl peTiHIe KOJAAaHbUIYbl MYMKiH. WHIeKkcTi
KJIMHUKAJIBIK TOXKIpUOEre eHri3y yIIiH KOChIMILA BaJUAALUSIIBIK 3€pTTEyIep KaXKeT.

Tyiiin ce3mep: mncopma3, cewmi3mik, MeTtabonukanblk cuHapoMm, ROC-tangay,
CKPHHHUHTTIK HHIEKC, Kayill CTPATH(PUKAIHSICHI.

OBESITY-ASSOCIATED METABOLIC RISK IN PATIENTS
WITH PSORIASIS: ROC ANALYSIS OF CLINICAL AND LABORATORY
INDICATORS AND AN INTEGRATED SCREENING INDEX

B.A. ZHUMABEKOVA !, G.K. ASKAROVA !, ZH.A. AKANOV ?,
V.B. KAMKHEN 3, M.K. BALTABAEV *

! Kazakhstan Medical University “Higher School of Public Health”, Almaty, Kazakhstan

2 Public Foundation “Kazakhstan Society for the Study of Diabetes”, Almaty, Kazakhstan

3 Al-Farabi Kazakh National University, Almaty, Kazakhstan

% Interstate Educational Organization of Higher Education “Kyrgyz-Russian Slavic
University”, Bishkek, Kyrgyzstan

Abstract

Introduction. Psoriasis is a systemic immuno-inflammatory disease associated with
metabolic syndrome (MS), abdominal obesity, insulin resistance, and atherogenic dyslipidemia.
Current diagnostic criteria identify already established metabolic disorders, whereas early risk
stratification in patients with psoriasis and excess weight remains a practical priority.

Objective. To assess the informative value of clinical and laboratory parameters for
stratifying obesity-associated metabolic risk in patients with psoriasis.

Materials and Methods. A single-centre observational study included 150 adult patients
with confirmed psoriasis and BMI > 28 kg/m2 (Dermatology and Venereology Clinic, Almaty).
Eleven parameters were assessed: sex, age, PASI, blood pressure, waist circumference,
cholesterol, triglycerides, LDL-C, HDL-C, fasting glucose, and glycated hemoglobin (HbALlc).
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Obesity was defined as BMI > 30 kg/m?. Cut-off values were determined by ROC analysis
using the Youden index. The Integral Screening Index (I1SI) was calculated as the arithmetic
mean of empirical obesity probabilities across seven selected parameters.

Results. Seven parameters demonstrated statistically significant discriminatory ability:
waist circumference area under curve (AUC) = 0.975; p < 0.001; cut-off 99 cm), HbAlc (AUC
= 0.684; p < 0.001), triglycerides (AUC = 0.684; p < 0.001), fasting glucose (AUC = 0.650; p
=0.001), age (AUC =0.643; p = 0.002), HDL-C (AUC = 0.628; p = 0.005), and LDL-C (AUC
= 0.607; p = 0.021). PASI, blood pressure, cholesterol, and sex showed no significant
association. A three-tier stratification was proposed: I1SI < 0.4 — low risk; 0.4-0.6 — moderate
risk; > 0.6 — high risk.

Conclusion. Waist circumference was the strongest marker of obesity-associated
metabolic risk in patients with psoriasis and BMI > 28 kg/m2. The ISl may serve as a
preliminary screening tool for selecting patients requiring in-depth endocrinological evaluation,
but does not replace standard MS diagnostic criteria. Further validation is warranted.

Keywords: psoriasis, obesity, metabolic syndrome, ROC analysis, screening index, risk
stratification.
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DIAGNOSTIC ACCURACY AND THERAPEUTIC RATIONALITY
IN ACID-BASE IMBALANCES: A COMPARATIVE ANALYSIS
BETWEEN PHYSICIANS AND ARTIFICIAL INTELLIGENCE

S.T.AMRIN !, A'S. SATBAYEVA 2, A A. ABDUSSEMYATOVA 3, Y.A. DUISEN *

! LLP Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan

2 S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

3 Scientific Research Institute of Cardiology and Internal Diseases, Almaty, Kazakhstan
4 A.N. Syzganov National Scientific Center of Surgery, Almaty, Kazakhstan

Abstract

Introduction. Acid-base balance disorders are critical conditions in intensive care units
requiring rapid and accurate management. The study explores the potential of large language
models to serve as accessible clinical decision support systems to reduce iatrogenic errors.

Aim. To compare the accuracy of diagnosing acid-base balance disorders and the
rationality of therapeutic recommendations proposed by artificial intelligence based on
ChatGPT and by intensive care physicians.

Materials and Methods. Study design: retrospective, single-center, comparative study.
The analysis included 302 clinical and laboratory cases of patients treated in an intensive care
unit between 2024 and 2025. Using prompt engineering techniques, an adapted ChatGPT model
named “ReanimatorKZ” was developed. A comparative expert evaluation was conducted to
assess the conclusions of ChatGPT and intensive care physicians regarding acid—base disorders.
Statistical analysis was performed using StatTech v.4.12.7 and SPSS Statistics 27.0.1.

Results. In the group of doctors, diagnostic accuracy was 71.2% correct, 24.8% partially
correct, and 4.0% incorrect conclusions. The Al demonstrated a lower rate of completely
incorrect diagnostic conclusions (2.0%), while completely correct diagnoses accounted for
64.9%. The physicians’ treatment strategies were completely correct in 60.9% of cases, whereas
the AI’s recommendations were completely correct in 89.7% of cases, with no completely
incorrect therapeutic recommendations classified for the Al. Statistically significant differences
were confirmed using paired tests (p < 0.05).

Conclusion. An adapted version of ChatGPT demonstrated a high level of diagnostic
accuracy in identifying acid—base disorders, comparable to that of intensive care physicians,
and superior accuracy in formulating therapeutic recommendations for these conditions. Our
study supports the potential for developing effective and readily scalable clinical decision
support systems based on widely available artificial intelligence models. However, additional
prospective validation is required before such systems can be implemented in routine clinical
practice.

Keywords: artificial intelligence, intensive care, clinical decision support systems,
ChatGPT, diagnostic accuracy.

Introduction. Artificial Intelligence (Al) is increasingly playing a pivotal role in modern
medicine, particularly in intensive care, where the volume and complexity of data necessitate
new approaches to analysis and clinical decision-making [1,2,3]. In intensive care units (ICUs),
Al has the potential to significantly enhance the quality and safety of medical care through the
following avenues:
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Early diagnosis and prediction of clinical deterioration: Specialized Al models
demonstrate high accuracy in predicting mortality, sepsis, and other adverse outcomes in
critically ill patients [4]. The implementation of such systems enables the timely identification
of patients at risk of deterioration and facilitates a prompt clinical response [5, 6].

Optimization of clinical processes: Al automates the collection, analysis, and
interpretation of data (including vital sign monitoring, laboratory results, and medical imaging),
thereby reducing the cognitive load on physicians and standardizing decision-making. There
are “Closed-loop” systems, which independently adjust drug dosages and mechanical
ventilation parameters, ensure precise and safe patient management during anesthesia. This
reduces the incidence of complications (such as hypotension) and accelerates recovery [7, 8].
Al allows for the individualization of treatment, including precise dosage titration, complication
forecasting, and risk stratification. This is critically important in cases of multi-organ failure
and complex comorbid backgrounds [9].

Despite the rapid surge in publications, most research in the field of Al for intensive care
remains in its early stages. Only a small fraction of algorithms has undergone external
validation or integration into real-world clinical practice. Key barriers include insufficient data
quality, the risk of bias, limited model transparency (“black box” effect), difficulties in
workflow integration, and a lack of trust among clinicians. In the United States, only a few Al
tools have received FDA clearance for ICU applications, yet their widespread implementation
remains limited [10,11].

Successful integration of Al into intensive care requires multidisciplinary collaboration,
standardization of reporting, transparent and interpretable models, and continuous post-
implementation monitoring of efficacy and safety. Further advancement in Al is expected to
transform management approaches for critically ill patients [12].

Acid-base balance (ABB) disturbances are among the most common conditions in
patients in critical or unstable states. Since systemic metabolism depends on pH levels,
appropriate therapeutic correction should be initiated as early as possible to improve patient
outcomes [13,14].

According to major international cohort studies, the prevalence of acidosis (pH < 7.35)
in patients within the first 24 hours of ICU admission is approximately 57.8%. Among these
cases, metabolic acidosis accounted for 42.9%, mixed acidosis for 30.3%, and respiratory
acidosis for 25.9% [15,16,17]. In specific studies of mechanically ventilated patients at the time
of ICU admission, acidemia was identified in 32%, alkalemia in 17%, and normal pH in 51%
[18].

Direct interpretation of ABB analysis requires the intensivist to possess not only
knowledge of reference values but also an understanding of the pathophysiological causes and
the most effective corrective pathways.

Modern Al technologies have reached a level that allows for both the diagnosis of
disturbances and the recommendation of corrective algorithms. Consequently, the objective of
this study is to compare the diagnostic accuracy and efficacy of therapeutic recommendations
between Al and intensive care physicians.

Research question (PICO):

P (Population): Patients in ICU.

I (Intervention): Use of the adapted Al language model “Reanimator KZ”.

C (Comparison): Independent clinical decisions by physicians.

O (Outcome): Improvement in the accuracy of ABB diagnosis and the correctness of
therapeutic recommendations.

Materials and methods

Ethical considerations
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The study was conducted in accordance with the ethical principles of the Declaration of
Helsinki of the World Medical Association. Approval was obtained from the Local Ethics
Committee of the Kazakhstan Medical University “KSPH” (Protocol No. IRB-433-2025 of
November 25, 2025). Due to the retrospective design of the study and the use of existing
medical records, informed consent from patients was not required. All data were thoroughly
anonymized and presented in an aggregated format, ensuring full confidentiality and non-
disclosure of personal medical information in compliance with the legislation of the Republic
of Kazakhstan.

Study Design

A retrospective, single-center, observational comparative study aimed at evaluating the
diagnostic accuracy and completeness of therapeutic recommendations for ABB disorders in
ICU patients. The study compared the diagnostic and treatment decisions made by intensive
care physicians with those made by an Al model.

Data collection

The collection of clinical and laboratory data was carried out from the medical records of
patients who received treatment in the anesthesiology and intensive care department of the
Talgar Central District Hospital in the period from 2024 to 2025.

Inclusion Criteria: Clinical cases of patients treated in the ICU, for whom ABB analyses
were recorded during the course of treatment. No restrictions were placed on sex, age, or
diagnosis.

Exclusion Criteria: Incomplete clinical or laboratory datasets insufficient for accurate
ABB interpretation and formulation of recommendations; Cases where blood gas parameters
were obtained with significant technical errors or without a specified sample source (arterial or
venous blood).

For each clinical case, systematic collection of the following parameters were performed:

- Demographic and Clinical Data: Age, sex, body weight, primary and secondary
diagnoses, and complications.

- Laboratory Parameters and ABB: Blood sample source (arterial/venous), a full spectrum
of gas exchange parameters (pH, pCO:, pO2, HCOs", BE), electrolytes (Na*, K*, CI, Ca?"),
lactate, glucose, hematocrit, and hemoglobin levels.

- Vital Signs: Oxygenation level (SpO:), hemodynamic status (normotension,
hypertension, shock), renal function (creatinine, urine output), and body temperature.

- Clinical Status: Respiratory support (ranging from spontaneous breathing to mechanical
ventilation) and neurological status (Glasgow Coma Scale score and presence of psychomotor
agitation).

Preparation of the Al model based on ChatGPT

ChatGPT was selected as the experimental model for the application of Al in medical
practice, specifically for the interpretation of ABB analysis and the subsequent provision of
clinical recommendations. The choice of this software over other alternatives was based on its
widespread popularity and superior reasoning capabilities at the time of the study. For the
purpose of this research, a customized version of ChatGPT named “Reanimator KZ” was
developed.

To configure the model, a detailed system prompt was utilized. The original interaction
with the Al model, including the system prompt and clinical queries, was conducted in Russian
to ensure precise alignment with local clinical guidelines and terminology. The English
translation of the system prompt used to configure the “Reanimator KZ” model is as follows:

“ROLE AND PURPOSE” you are an expert in anesthesiology, resuscitation, and
intensive care. Your primary goal is to assist the anesthesiologist-intensivist in making the most
effective, evidence-based, and safe clinical decisions for critically ill patients.
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CORE OPERATING PRINCIPLES. Evidence-Based Medicine: Use modern
international clinical guidelines and consensus statements (ESICM, SCCM, Surviving Sepsis
Campaign, ARDSNet, Neurocritical Care Society, ERC, etc.). Avoid outdated, empirical, and
unproven approaches. If a recommendation is based on a weak level of evidence, explicitly
state this. Clinical Applicability: Provide specific answers: what to do, what to change, within
what limits, and what the risks are. Patient Safety: Always specify exact drug dosages,
mechanical ventilation parameters, and target parameters for blood pressure, gas exchange,
urine output, etc. Warn about potential complications and iatrogenic risks. When making any
calculations, if data is missing, always clarify: height, weight, age, gender, and comorbidities.
If there is insufficient data for a safe response, state this directly and request the missing
information. Honesty and Limitations: If evidence-based information is lacking or
contradictory, report it. Do not present hypotheses, personal opinions, or traditional “schools of
thought” as clinical guidelines. Do not fabricate data. If information is insufficient, you are
required to directly state that there is not enough data for a safe decision and list exactly what
data is needed. Strictly prohibited: Giving advice outside the framework of evidence-based
medicine; ignoring the individual characteristics of the patient; using vague or evasive phrasing.
Communication Style: Professional.

To ensure the localization of solutions for the Republic of Kazakhstan, the following
regulatory acts and specialized medical literature were integrated into the model’s knowledge
base:

- Regulatory Framework of the Republic of Kazakhstan: The Code “On Public Health
and the Healthcare System”, the Standards for the Provision of Anesthesiology and Intensive
Care (Order No. 78), and the Transfusiology Rules (Order No. 140).

- Clinical Guidelines of the Ministry of Health of the Republic of Kazakhstan (cardiology,
pulmonology, neurology, etc.).

- Fundamental guides on fluid and electrolyte imbalances, principles of mechanical
ventilation, and neuro-intensive care.

Description of Interaction with the Al Model

Based on the collected clinical and laboratory data, a unified text query was generated for
each case and uploaded into the “Reanimator KZ” model.

The prompt included patient demographics, body weight, primary diagnosis, blood
sample source, acid-base balance parameters (pH, pCO2, pO2, HCOs", and base excess),
electrolyte and metabolic variables (sodium, potassium, chloride, ionized calcium, lactate, and
glucose), hematological parameters (hematocrit and hemoglobin), oxygen saturation,
hemodynamic status, creatinine level, urine output, body temperature, respiratory status,
Glasgow Coma Scale score, and the presence of psychomotor agitation. Based on these data,
the model was requested to identify the type of acid—base balance disorder, provide a brief
rationale for its classification, and suggest therapeutic management, including specific drug
dosages when indicated.

Identical queries (without Al-generated conclusions) were presented to an independent
group of physicians. To ensure the homogeneity of the control group and to exclude the
influence of insufficient clinical experience, residents and physicians from other specialties
were excluded from the analysis. The final control group consisted exclusively of 20 board-
certified intensivists.

The final analysis included 302 independent, unique clinical cases. The cases were evenly
distributed among the participants: on average, each physician independently evaluated
approximately 15 unique clinical cases. This balanced distribution and independent evaluation
scheme reduced the risk of single-evaluator bias and clustering effects.

Expert evaluation
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A board-certified anesthesiologist and intensivist with 20 years of experience, serving as
the head of the ICU, performed the expert evaluation of the Al and doctors’ diagnoses and
therapies. Initially, a blinded assessment method was intended in order to prevent the expert
from identifying whether the evaluated responses belonged to the physicians or the Al.
However, during the study, the distinction became apparent because all responses were
presented without modification: Al-generated answers were consistently more detailed,
extensive, and comprehensive, whereas physicians’ responses were generally brief and concise.
The accuracy of ABB disorder identification and the validity of the therapeutic
recommendations (for both the physicians and the Al) were evaluated using a three-level scale:

- Correct: Full compliance with the reference standard or complete agreement between
conclusions.

- Partially Correct: partial compliance with the reference standard (e.g., correct
identification of the primary disorder, but an error in the wording; correct therapeutic approach,
but requiring clarification).

- Incorrect: Complete non-compliance with the reference standard or a gross clinical
error.

Reference criteria for ABB disorders were strictly regulated:

- Physiological norm: pH 7.35-7.45

- Subcompensated acidosis: pH 7.30-7.35

- Decompensated acidosis: pH < 7.30

- Subcompensated alkalosis: pH 7.45-7.50

- Decompensated alkalosis: pH > 7.50

Differential diagnosis of respiratory and metabolic components, as well as the
interpretation of hemoglobin, electrolytes, lactate, and glucose levels, were carried out in strict
accordance with generally accepted physiological norms.

Statistical analysis

Statistical analysis was performed using StatTech v. 4.12.7. Quantitative indicators were
assessed for normal distribution using the Kolmogorov-Smirnov test. In the absence of a normal
distribution, quantitative data were described using the median (Me) and the lower and upper
quartiles (Q1-Q3). Categorical data were described using absolute values, percentages, and
95% confidence intervals (95% CI). To compare categorical variables between dependent
samples (evaluating the accuracy of Al and physician responses on the identical clinical cases),
tests for paired nominal data were applied, specifically the McNemar-Bowker test and the
Marginal Homogeneity test. These specific paired tests were conducted using IBM SPSS
Statistics v. 27.0.1. Differences were considered statistically significant at p < 0.05.

Results. The distribution of the 302 clinical cases analyzed across the main specialties
proportionally reflected the overall statistics for admissions to the hospital’s intensive care
units. The largest group consisted of patients with cardiac and pulmonary conditions (falling
under the general medicine specialty) (n = 126; 41.7%), followed by patients with neurological
and stroke-related conditions (n = 54; 17.9%). Trauma and general surgery accounted for 13.2%
(n =40) and 12.3% (n = 37) of cases, respectively. The remainder of the cohort consisted of
pediatric (n = 34; 11.3%) and infectious disease (n = 11; 3.6%) cases. This diverse clinical
structure confirms that the artificial intelligence model was tested on a wide range of complex
pathophysiological conditions. Descriptive statistics for the quantitative and categorical
variables in the analyzed data are presented in Tables 1 and 2, respectively.

Table 1. Descriptive statistics for quantitative variables.

Variable Me Q1-Q3 n min max
Age, years 64 48 — 72 302 0 85
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pH

pCO2, mmHg

pO2 (arterial), mmHg
HCOs~, mmol/L

Base Excess (BE), mmol/L

Lactate, mmol/L
Anion gap, mmol/L

Variables
Doctor's diagnosis

Doctor's therapy

Al’s diagnosis

AT’s therapy

Coincidence
of diagnosis

Diagnostic accuracy

Coincidence
of treatment

Appropriateness
of treatment

Doctor's specialty
Doctor’s years
of experience

Gender (patients)
Mechanical ventilation

Hemodynamic  status
(Shock / Vasopressors)
Type of Acid-Base

Disorder
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7.28 7.18-7.35 302 6.65
525 41.0-64.5 302 15
78.0 66.0 — 92.0 302 42
18.5 14.2 - 235 302 2
-6.5 -11.0--25 302 -25
3.2 1.8-5.4 302 0.9
16.5 12.4 -22.0 302 10
Table 2. Descriptive statistics for categorical variables.
Categories Abs. %
incorrect 12 4.0
correct 215 71.2
partially correct 75 24.8
incorrect 15 5.0
correct 184 60.9
partially correct 103 34.1
incorrect 6 2.0
correct 196 64.9
partially correct 100 33.1
correct 271 89.7
partially correct 31 10.3
No 18 6.0
Yes 225 74.5
Partially yes 59 195
Doctor 30 9.9
Al 43 14.2
Both are correct 229 75.8
No 3 1.0
Yes 152 50.3
Partially yes 147 48.7
Doctor 24 7.9
Al 128 42.4
Both are correct 150 49.7
ICU doctor 302 100.0
1-3 years 6 2.0
4-5 years 245 81.1
6-10 years 27 8.9
10 years + 24 7.9
Male 173 57.3
Female 129 42.7
No 187 62.0
Yes 115 38.0
No 168 55.5
Yes 134 44.5
Metabolic acidosis 86 28.5
Respiratory acidosis 94 31.1
Mixed acidosis 89 29.5
Metabolic alkalosis 14 4.6
Respiratory alkalosis 5 1.7
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Mixed alkalosis 0 0.0 0.0-1.3
Normal / compensated state 14 4.6 2.8-7.6

We analyzed the differences in diagnostic accuracy between doctors and Al (Table 3)

Table 3. Analysis of the relationship between Al diagnosis and the doctor's diagnosis.

Variable Categories Doctor's diagnosis @ df p
incorrect correct partially
correct
Al incorrect 0 (0.0 6 (2.8) 0 (0.0 8.068 2 0.018*
diagnosis  correct 12 (100.0) 145(67.4) 39 (52.0)
partially 0 (0.0) 64 (29.8) 36 (48.0)
correct

incorrect-correct x° = 2.000. p = 0.157; correct-partially correct 2 = 6.068. p = 0.014

According to the table presented, when comparing Al diagnoses, statistically significant
differences were found depending on the doctor's diagnosis (p < 0.05) (applied method:
McNemar-Bowker Test).

Analysis of Al’s therapy was performed conditioning on doctor's therapy (Table 4).

Table 4. Analysis of Al’s therapy conditioning on Doctor's therapy.

Variable Categories Doctor's diagnosis A p
incorrect correct partially correct
Al’s incorrect 9(3.0) 159 (52.6) 103 (34.1)
4492 <0.001
therapy  correct 6 (2.0) 25 (8.3) 0 (0.0)

Statistically significant differences were revealed when comparing AI’s therapy depending on Doctor's therapy
(p < 0.001) (applied method: Marginal Homogeneity Test).

Discussion. Our study demonstrated that an adapted large language model based on
ChatGPT is capable of achieving superior accuracy in therapeutic recommendations and
demonstrating a lower rate of critical errors when assessing acid—base disorders compared to
board-certified intensive care physicians.

According to the data we have received, the Al system demonstrated a significantly
higher rate of correct therapeutic strategies (89.7% vs. 60.9% for physicians) and a lower rate
of completely incorrect diagnostic conclusions (2.0% vs. 4.0%). Interestingly, board-certified
physicians achieved a higher rate of fully correct diagnostic formulations (71.2% vs. 64.9%).
This occurred primarily because the Al's highly detailed responses were often classified as
‘partially correct' due to overly broad or redundant diagnostic wording, whereas experienced
intensivists provided exact and concise clinical formulations. This highlights that while Al
excels in standardizing therapy and calculating dosages, human clinical reasoning remains a
significant role for precise diagnosis.

The advantages of Al lie in its ability to consistently process large volumes of data and
rapidly analyze multiple parameters. However, it is crucial to acknowledge that Al systems are
not free from algorithmic risks. As highlighted in recent studies, the use of large language
models carries inherent limitations, including the potential for ‘hallucinations’, prompt
sensitivity, automation bias, and the confident generation of incorrect clinical recommendations
[19]. Therefore, Al should strictly remain an auxiliary tool. These findings add to the growing
body of evidence that artificial intelligence-based systems can reduce variability in clinical
decision-making and decrease the risk of iatrogenic errors [20,21].
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A qualitative analysis revealed distinct differences between physician and Al responses.
The physician reports were laconic, often without detailed explanations for specific decisions;
specific dosages or ventilation parameters were sometimes omitted. In the physician group, the
most common diagnostic errors involved missed mixed acid-base imbalances (e.g., failure to
identify a secondary metabolic component in primary respiratory acidosis) and
misinterpretation of compensatory mechanisms. Regarding therapeutic decisions, physicians
primarily made errors related to the unnecessary administration of sodium bicarbonate when it
was not clinically indicated, as well as inappropriate electrolyte correction.

In contrast, the Al model's responses were excessively detailed and specific, with each
decision thoroughly justified. However, the Al occasionally provided questionable
recommendations for certain drugs that had relative contraindications in the patient's condition,
likely due to the Al's inability to contextualize unstated clinical nuances beyond the provided
parameters.

From a theoretical perspective, the results support the possibility of modeling structured
clinical reasoning using large language models. From a practical standpoint, implementing such
systems as a “second opinion” tool may improve diagnostic reliability, promote standardization
of treatment approaches, and provide support to less experienced clinicians [22]. This is
particularly relevant in settings with limited resources and the need for rapid decision-making.
Our findings are consistent with those of previous studies demonstrating the potential of large
language models as clinical decision support tools, including improvements in diagnostic
reasoning, treatment planning, and clinical decision-making support. [23,24]

Future research directions include prospective validation of these findings in real clinical
settings, including randomized controlled trials to assess the impact of Al on patient outcomes.

Study limitations. It is important to note a number of limitations of this study. First, the
retrospective design and single-center nature of the study may be associated with selection bias
and limit the generalizability of the results. Second, the gold standard for evaluating the
accuracy of diagnoses and therapeutic decisions was based solely on the expert assessment of
a single senior intensivist. Furthermore, since the Al-generated responses differed in structure
and were significantly more detailed than the concise responses from physicians, it was not
possible to ensure a strict blinded assessment, which creates the potential for expert bias. In
addition, the study evaluated text-based conclusions regarding clinical scenarios rather than
actual clinical outcomes.

Conclusion. Our study shows that the use of an Al-based clinical decision support system
is potentially able to complement physicians’ professional expertise and may help improve the
accuracy of treatment recommendations. Although board-certified intensivists made more
completely correct diagnoses for acid-base disorders, the Al system demonstrated a lower rate
of completely incorrect conclusions. Furthermore, within the presented clinical scenarios, Al
demonstrated greater accuracy in developing treatment plans for acid-base disorders, as
evidenced by a higher number of completely correct conclusions compared to physicians, and
no completely incorrect therapeutic recommendations were identified from the Al.

This study contributes to the development of Al technologies for use in intensive care.
However, the results must be interpreted with specific study limitations in mind: the study had
a retrospective, single-center design; a single expert without a strict blinded method conducted
the evaluation; and the analysis focused exclusively on written responses to clinical scenarios
rather than on actual clinical outcomes for patients. Thus, further prospective validation is

required for the implementation of such Al-based systems into routine clinical practice.
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KbIIIKBIJI-HET'T3AIK TENIE-TEHAIKTIH BY3bIJIYBIHIAT'BI
JUATHOCTHUKAJIBIK I9JIAIK ITEH TEPAITUAJIBIK ¥ THIMABIJIBIK:
JOPII'EPJIEP MEH ’KACAH/IbI UHTEJIVIEKTIHI
CAJIBICTBIPMAUJIBI TAJIIAY

C.T. AMPUH !, A.C. CATBAEBA %, A.A. ABJITYCEMSTOBA 3, E.A. IYUCEH *

L «KJIC)KM» KazakcTaH MeMIIMHAIBIK YHHBEPCHTETI»

2CK. Acdhennuspos ateiHaarel Kazak yaTTBIK MeTUIIMHA YHUBEpCUTET1, AnMatel, Kazakcran;
3 Kapamonorus sxoHe illKi aypy/ap FeUIBIMH-3€pTTey HHCTHTYTHI, Anmatsl, Kazakcran

* A H. ChI3raHOB aThIHaFbl YJITTHIK FRUIBIME XUPYPIHs OpTabiFsl, AnMaTel, Kazakcran

Tyiinaeme

Kipicne. KpIUIKbUI-CIITUTIK  KaFgalablH — OY3bUIBICTAphl  KapKbIHIBI  Tepamus
OemiMILeNepiHe KUI Ke3/IECEeTiH, >KeAed JKOHE TN TY3eTyll Tanal eTeTiH KPUTUKAIbBIK
Karmanmap OosbIm TaObuTanmbl. By 3epTTey sTeporeHIiK Karelepial a3aTy MakcaThiHIa
KIMHUKAJBIK MMM KaObUTAAYAbl KOJJIAWTBIH KOJDKETIMAI JKyile peTiHAe YJIKEeH TUIIIK
MOJICIIbICPAIH QJICYETIiH KapacThIPaIbl.

Maxkcarpl. ChatGPT wHerizinzmeri jxacaHIbl HWHTEUICKT IE€H KAapKbIHIBI Teparnus
Jopirepsepi YChIHFaH OChI OY3bUIBICTAPIBIH JUATHOCTUKACKIHBIH JQJIIITIH JKOHE TePaNHUSIIBIK
YCBIHBIMIAPIBIH HETI13IIIIT1H CATBICTBIPY.
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Marepuangap MeH JaicTep. 3epTTey AW3alHBI: PETPOCHEKTHUBTI, OIip OPTAIBIKTHI,
casbicThipMaiibl 3eprrey. Tanmmayra 2024-2025 xblngap apanbiFblHAA KApKbIHABI TEpanus
OesiMieciHie eM KaObUigaraH manueHTTepaiH 302 KIWHUKAIBIK-3€PTXAHAJBIK KaF1aibl
eHrizingi. Prompt engineering omictepin KoimaHy apkpuibl «ReanimatorKZ» nen aramatsin
ChatGPT-tin Geitimaenren mozeni a3ipiaeHmi. KpIIKpUI-CUITIIIK TeHe-TCHIIK OY3bIIBICTaPhI
ooiipinmia  ChatGPT meH KapKbIHOBI —Tepamusi AQpIrepliepiHiH  KOPBITHIHABUIAPBIHA
CaJIBICTBIPMAJIBI capanTaMalblK Oaramay kypriziami. Cratuctukansik Tanaay StatTech v.4.12.7
xone SPSS Statistics 27.0.1 6armapiamanapbIHbIH KOMETiMEH OPBIHAAJIbI.

Horuxkenepi. [lopirepnep TOOBIHIA AMATHOCTHUKAIBIK ImiK 71,2% TONBIK IypbIC,
24,8% iminapa aypeic xoHe 4,0% Kate KOpuITHIHABUTApABI Kypansl. ChatGPT Tombik kare
JTUAarHOCTHKAJIBIK KOPBITBIHIBUIAPJBIH TOMEH YiieciH kepcerTi (2,0%), ai TOJIBIK JIypbIC
TUarHo3aapasiH yieci 64,9% Oonael. JlopirepiepaiH eMAiK cTpaTerusiaphl Karaaiiapabiy
60,9%-b1H11a TONBIK ayphic aen Oaramanca, ChatGPT yceipiMaapsr 89,7% xarnmaiiia TOJBIK
JYPBIC OOJIJIBI JKOHE TOJIBIK KAaTe YCBIHBIMJIAP aHBIKTAIFaH JKOK. CTaTHCTUKAIBIK TYPFBIIAH
MaHBI3/Ibl AUBIPMAIIBIIBIKTAP JKYIITAIFaH TECTTEP apKbuIbl pactamisl (p < 0,05).

KopbiThiaabl. ChatGPT-ti OeiiMaenreH HYCKAchl KBIIKBUI-CUITITIK TEHe-TEHIIK
OY3BUIBICTAPBIH aHBIKTay[a KapKbIHABI TEparus AdpirepiepiMeH CalbICTBIPMAIbI KOFapbl
JTUATHOCTHKAIBIK JIONIAIK KOPCETTi, COHIal-aKk OChbl OY3BUIBICTApPFA KATBICTBI EMJIIK
YCBIHBIMJIAP/bI KaJbIITACTBIPYAa >KOFApBIpaK MONIIKKE ue Oonnapl. 3epTTey HITHXKelepi
KCHIHCH KOJDKETIMIII KAacaHIIbl MHTEJUICKT MOJCIBICPIHE HETI3JCITeH THIMIII KOHE OHal
MacIITa0TalaThlH KIMHHUKAIBIK MIEHIM KaObUIAayAbl KOJAAy KYHeJepiH o3ipliey olleyeTiH
pacraiiapl. Anaiia MyHIal xKyHenepai KyHISNIKTI KITMHUKAIIBIK TOKipruOere eHrizep aiIbHaa
KOCBIMIIIA MPOCIEKTHBTI BaTUAAITUS KaKET.

Tyiinai ce3mep: >xacaHAbl HWHTEUICKT, KAPKBIHIBI TEpamwusl, KIMHHKAIBIK MISIIM
KaObu1Iay 161 KoJay xyienepi, ChatGPT, auarnoctuka qoiiiri.

JUATHOCTHYECKASA TOYHOCTD U TEPAIIEBTHYECKASA
PAIIMOHAJIBHOCTD ITPU HAPYIHIEHUAX KUCJIOTHO-OCHOBHOI'O
COCTOSIHUS: CPABHUTEJbHBIA AHAJIN3 MEXKJY BPAUAMU
N NCKYCCTBEHHbBIM UHTEJUVIEKTOM

C.T. AMPUH !, A.C. CATBAEBA %, A.A. ABJITYCEMSTOBA 3, E.A. IYUCEH *

! Kazaxcranckuit Menuimnckuii yausepcuter «BIIIO3y, Anmatsl, Kazaxcran

2 Kazaxckuif HalMOHANbHBIH MeauuuHCKM# ynuBepcuteT umenu C.JI. Acdenausposa,
Anmartel, Kazaxcran

3 Hayuno-uccnenoBaTebCKuii MHCTUTYT KapAHONOTMM M BHYTPEHHHX Oone3Heil, AIMaThl,
Kazaxcran

* HaumoHansHblii Hay4HbIi nenTp Xupypruu umenu A H. Coisranosa, Anmarsl, Kazaxcran

AHHOTANUA

BBenenne. HapymnieHus: KHCIOTHO-IIEIOYHOTO COCTOSHUS SIBISIFOTCS KPUTHUECKHUMH
COCTOSIHUSIMU B OTAEJCHMAX HMHTEHCHBHOH Tepanuu, TpeOyromuMH OBICTpOHl M TOYHOU
Koppeknun. MccnenoBaHme paccMaTpuBaeT IMOTEHIIMAN OONBIIMX S3BIKOBBIX MOJENEH B
Ka4yecTBEe JOCTYIHBIX CUCTEM IMOIJICPKKU NPUHATHS KIMHUYECKUX PEIICHUH ISl CHUKEHUS
ATPOTEHHBIX OITHOOK.

Heab. CpaBHUTH TOYHOCTh JWATHOCTUKM JTUX HapylIeHUHd U 0OOCHOBAHHOCTH
TEpaneBTHUECKUX PEKOMEHJAINN, MpelaraéMbIX HCKYCCTBEHHBIM HHTEIUIGKTOM Ha 0ase
ChatGPT, u BpayaMu HHTEHCUBHOI Teparuy.
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Matepuanbl U MeToabl. [(u3aiiH MccleA0BaHUA: PETPOCIIEKTUBHOE, OJHOLIEHTPOBOE,
CpaBHUTENBHOE HCCIeAoBaHue. AHanu3 Bimoyan 302 KIMHUKO-TA00paTOPHBIX Ciydas
MALMEHTOB, MPOXOAUBUIMX JICYEHUE B OTACICHUN UHTEHCUBHOM Tepanuu B nepuon ¢ 2024 no
2025 rogsl. C ucnonb30BaHUEM prompt engineering Obljla HACTPOEHA aaNTHPOBAHHAS MOJIEITb
ChatGPT non nasBanuem «ReanimatorKZy. IlpoBenena cpaBHHTENbHAsI SKCIIEPTHAS OIICHKA
saximoueHuid Mmexxay ChatGPT u BpauaMu MHTEHCHBHO# Tepaliy IPU HAPYIICHUAX KUCIOTHO-
HIEJIOYHOT0 cOCTOsAHUA. CTaTUCTUYECKUN aHANIU3 BBIMOIHSIICS C UCIOJIb30BAaHUEM MPOTrpamMm
StatTech v.4.12.7 u SPSS Statistics 27.0.1.

PesyabTarel. B rpynne Bpaueld AQuarHocTUYEeCKas TOYHOCTh cocTtaBuia: 71,2%
MIOJIHOCTBIO MPABUJIbHBIX, 24,8% 4acTUUHO NpaBUIbHBIX U 4,0% HENpaBUIbHBIX 3aKJIIOUEHUH.
ChatGPT mpoxmemoHcTpupoBanm  0Oojlee  HH3KYKO OO  IOJHOCTBIO  OIMHOOYHBIX
JMAarHOCTHYECKUX 3akitoueHuit (2,0%), Torma Kak TMOJTHOCTBbIO MpaBUJIbHBIE JHArHO3bI
coctaBunu 64,9%. TepaneBTuyeckue CTpaTerud Bpaueld ObUIM MOJTHOCTHIO MPAaBUIBLHBIMU B
60,9% cny4aes, Toryia kak pekomenaanuu ChatGPT Obutn MOMHOCTHIO TIpaBHIIbHBIME B 89,7%
CIly4aeB, MpPU OTCYTCTBUU IMOJHOCTHIO HEMPAaBWIBHBIX pekoMeHaanuid. CTaTuCTUYeCKH
3HAYMMBIC PA3NINYMs OBLIN TOATBEPXKICHBI C UCIIOIB30BaHUEM MapHbIX TecToB (p <0,05).

3akaouenue. AnantupoBanHas Bepcus ChatGPT mnponemoHcTpupoBana BBICOKHIA
YPOBEHb JIUATHOCTUYECKOW TOYHOCTH NPH BBISBICHUW HAPYIICHUH KHUCIOTHO-IIEIOYHOTO
COCTOSIHUS, COIOCTABUMBII C TaKOBBIM y Bpaueil MHTCHCHBHOW Tepamuu, a Takxke Oolee
BBICOKYIO TOYHOCTh B (POPMHUPOBAHHUU TEPANECBTUUCCKUX PEKOMEHAAIMN MpU JTaHHBIX
HapylieHusx. Pe3ynapTaThl HAIIEro HCCIENOBAaHUS MOATBEPKIAIOT IMOTEHIIMAN CO3JaHUs
3G (}EKTUBHBIX M JIETKO MAaCIITAaOMPYEMBIX CHCTEM TOJJICPKKH TPHHITHS KIMHHYECKUX
pelieHnii Ha OCHOBE HIMPOKOJOCTYIHBIX MOJENEH HCKYCCTBEHHOTo HHTeliekTa. OmHako
nepes BHEAPSHUEM TaKMX CHCTEM B PYTHHHYIO KIMHHYECKYIO TPAKTHKy HEOOXoamma
JOTIOTHUTEIIbHAS MIPOCTIEKTUBHAS BAJIUIAIMS.

KiioueBbie cJI0Ba: HMCKYCCTBEHHBIM HMHTEIUIEKT, WHTEHCHUBHAs Teparus, CHUCTEMBI
HOJIEPXKKH MPUHATHS KInHIYeckuX perenuit, ChatGPT, TouHOCTh THATHOCTHKH.
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TO PLURIPOTENCY VIA LENTIVIRAL AND SENDAI VIRUS SYSTEMS
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Abstract

Introduction. Induced pluripotent stem cells (iPSCs) hold promises for disease
modelling and regenerative medicine, but reprogramming efficiency and safety depend on the
method used to deliver Yamanaka factors (OCT4, SOX2, KLF4, c-MYC). Lentiviral vectors
offer high efficiency yet risk insertional mutagenesis, while non-integrating Sendai virus
systems provide transient transgene expression.

Aim. This study aimed to compare these two commonly used delivery strategies by
reprogramming primary human lung fibroblasts using both doxycycline-inducible lentiviral
vectors and a non-integrating Sendai virus system.

Materials and Methods. Primary human fetal lung fibroblasts (20-21 weeks of
gestation) were isolated via explant culture and reprogrammed using either doxycycline-
inducible lentiviral vectors encoding OKSM factors or a Sendai virus-based kit (CytoTune 2.0).
Emerging iPSC colonies were expanded and characterized by immunofluorescence for
pluripotency markers (SSEA4, OCT4, TRA-1-60) and alkaline phosphatase (ALP) activity.

Results. Both methods generated iPSC colonies with typical morphology (compact
structure, high nucleus-to-cytoplasm ratio). Colony emergence occurred on days 15-20 in both
lentiviral and Sendai virus reprogramming systems. Immunofluorescence confirmed expression
of SSEA4, OCT4, and TRA-1-60 in colonies from both approaches, and ALP staining was
positive.

Conclusion. Primary human fetal lung fibroblasts can be reprogrammed into iPSCs using
both integrating lentiviral and non-integrating Sendai virus systems. Both methods yield stable
1PSC lines with proper characteristics. The choice of method depends on the required balance
between efficiency and genomic safety.

Key words: lung fibroblasts, induced pluripotent stem cells, lentivirus, Sendai virus,
reprogramming.

Introduction. The generation of Induced Pluripotent Stem Cells (iPSCs) represents a
major advancement in regenerative medicine, providing a powerful approach to reprogram
somatic cells into a pluripotent state with the capacity for self-renewal and dedifferentiation [1].
This technology enables not only the study of human development and disease modelling but
also offers opportunities for patient-specific cell therapies and cellular rejuvenation. The
concept of induced pluripotency was first established by Shinya Yamanaka in 2006 through the
introduction of defined transcription factors (OCT4, SOX2, KLF4, and c-MYC), commonly
referred to as Yamanaka factors, into somatic cells [2]. Since this discovery, numerous studies
have explored alternative strategies to improve reprogramming efficiency, safety, and
reproducibility.

Despite these advances, iPSC reprogramming remains a complex and highly variable
process, influenced by multiple factors including the method of factor delivery, cell type, and
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culture conditions [3-5]. Among these variables, the delivery system used to introduce
reprogramming factors is particularly critical, as it directly affects both reprogramming
efficiency and genomic integrity. Most studies have reported viral-based systems remain the
most widely utilized due to their high efficiency. Current approaches broadly fall into two
categories: integrating systems, such as lentiviral vectors, and non-integrating systems,
including Sendai virus-based methods. Each approach presents distinct advantages and
limitations, necessitating careful evaluation of how they affect the quality of iPSCs in terms of
transcriptional signatures, epigenetic status, genomic integrity, stability, differentiation and
tumorigenic potential [3,6-8].

Lentiviral vectors are integrating into genome and have been reported to have high
efficiency among all methods. Due to its integrating feature, it gives a stable expression of
Yamanaka factors. However, genomic integration is associated with several risks, including
insertional mutagenesis, disruption of endogenous gene function following vector integration,
clonal expansion resulting from proto-oncogene activation, and the potential reactivation of
viral transgenes [9]. Also, studies report that this method can generate heterogenous iPSC lines
which obscures the comparative analysis between lines [3,5,10,11].

Sendai virus systems are, on the contrary, non-integrating RNA virus, therefore the
expression of OSKM factors is transient [12]. Sendai virus is an RNA virus that replicates in
the cytoplasm and is eventually diluted out during cell division, making it particularly attractive
for applications requiring genomic safety [13-16].

In this study, we aimed to compare these two commonly used delivery strategies by
reprogramming primary human lung fibroblasts using both doxycycline-inducible lentiviral
vectors and a non-integrating Sendai virus system. We further characterized the resulting iPSC
line to assess their morphological and molecular properties, providing insight into the
applicability of these methods for generating pluripotent cells from this specific primary cell
type.

Materials and Methods

Ethical Issues

The protocol of the experimental study was approved by the Institutional Research Ethics
Committee of the Medical School of Nazarbayev University (approval No. 74 — January 25,
2019; IREC No. 100/19112018).

Primary Human Fetal Lung Fibroblast Isolation and Culture

Human fetal lung tissue (male fetus, 20-21 weeks of gestation) was handled under sterile
conditions in a tissue culture hood. Lung tissue was dissected using sterile scalpels and forceps
and transferred to a sterile 10 cm Petri dish. The tissue was washed three times with Ham’s F10
medium supplemented with 100 U/mL penicillin and 100 pg/mL streptomycin. The lung tissue
was cut into approximately 1 cm3 (~1 g) explants and transferred to a fresh sterile Petri dish,
followed by three additional washes with the same antibiotic-containing medium. The tissue
was then finely minced into >20 small fragments using sterile scalpel blades. Tissue fragments
were evenly distributed into 25 cm? tissue culture flasks using a sterile Pasteur pipette. Excess
medium was carefully removed to allow the explants to adhere to the culture surface. Flasks
were then inverted, and a growth medium consisting of Ham’s F10 supplemented with 15%
fetal bovine serum (FBS), 100 U/mL penicillin, and 100 pg/mL streptomycin was added. Flasks
were maintained in an inverted position for at least 1 hour at room temperature (~20°C) to
facilitate tissue attachment, ensuring that sufficient medium was present to prevent desiccation
of the explants. Following attachment, flasks were carefully returned to an upright position,
allowing the medium to cover the tissue fragments, and incubated at 37°C in a humidified
atmosphere containing 5% CO.. Cells migrating from the explants were cultured under these
conditions, and primary cultures were designated as passage 0. Upon reaching ~80%
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confluence, cells were passaged at a 1:4 ratio using 0.25% trypsin (without EDTA) with
minimal mechanical disruption. Culture medium (Ham’s F10 supplemented with 15% FBS and
antibiotics) was freshly prepared prior to use [17, 18].

Induced Pluripotent Stem Cell generation via lentiviral reprogramming and
characterization

Primary human lung fibroblasts were expanded up to passage 4 prior to reprogramming.
Cells were plated onto gelatin-coated culture vessels with a density of 0.5mlin cells per 1 well
of 6-well-plate and transduced with doxycycline-inducible lentiviral vectors encoding OKSM
factors along with the TetR transactivator. The MOI was 3 and the virus titer was 50 CIU/ul.
Vector constructs were obtained from Addgene as described by Gill.et.al [19]. A doxycycline-
inducible reprogramming vector was created by inserting a GFP-IRES sequence into the FUW-
tetO-hOKMS backbone (Addgene 51543) downstream of the tetracycline response element.
This vector was used alongside FUW-M2rtTA (Addgene 20342). To produce viral particles,
HEK293T cells were transfected with two packaging plasmids — pMD2.G (Addgene 12259)
and psPAX2 (Addgene 12260), together with either FUW-tetO-GFP-hOKMS or FUW-
M2rtTA. Integration of the virus cassette was assessed by expression of GFP upon Tet-
activation by doxycycline. After 24 h, 2ug/ml doxycycline was added to the culture medium to
induce transgene expression and initiate reprogramming. Cells were maintained in DMEM/F12
supplemented with 10% fetal bovine serum (FBS), 1% penicillin—streptomycin, non-essential
amino acids (NEAA), GlutaMAX, 20 ng/mL basic fibroblast growth factor (bFGF), and 50 uM
B-mercaptoethanol. On day 7 of reprogramming, cells were dissociated with Accutase and
replated onto Matrigel-coated 6-well plates. After 24 h, the medium was replaced with
mTeSR1, and cells were subsequently maintained in mTeSR1 with daily medium changes. By
day 15-19, around 10 induced pluripotent stem cell (iPSC) colonies were observed. Individual
colonies were manually picked and transferred to Matrigel-coated 24-well plates in mTeSR1
supplemented with 10 phM ROCK inhibitor. Total duration of doxycycline induction was 29
days. Assessment of silencing of exogenous transgenes was done by evaluation of GFP
expression. A colony that has lost the exogenous expression of lentiviral GFP was counted as
a successfully reprogrammed IPS. This one colony was further selected and expanded until
stable iPSC line was established. Pluripotency of established iPSC line was validated by
immunofluorescence staining and alkaline phosphatase activity assays. Primary antibodies used
for immunofluorescence included SSEA4-eFluor 660 (1:250, Invitrogen), OCT4 (1:250, Santa
Cruz Biotechnology), and TRA-1-60 (1:200, Abcam). Alkaline phosphatase activity was
assessed using the Vector Red Substrate Kit (SK-5100) according to the manufacturer’s
instructions. Stability of the expanded colony was checked by stable long-term passaging up
to 12 times with consistent IPS morphology.

Sendai Virus—Mediated Reprogramming of Lung Fibroblasts

Primary human lung fibroblasts were expanded to approximately 50-60% confluence
before reprogramming. Cells were seeded onto gelatin-coated culture vessels one day prior to
transduction to ensure optimal cell density at the time of infection which was 0.5min cells per
one well of a 6-well-plate. Reprogramming was performed using the CytoTune™-iPS 2.0
Sendai Reprogramming Kit (catalog number: A16517) according to the manufacturer’s
recommendations. Briefly, fibroblasts were transduced with Sendai viral vectors encoding
OCT4, SOX2, KLF4, and c-MYC at the recommended multiplicity of infection (MOI) for each
vector component which was 5:5:3 (KOS: cMyc:KLF4). Viral particles were added directly to
the culture medium, and cells were incubated overnight under standard culture conditions.
Following transduction, the medium was replaced with fresh fibroblast growth medium, and
cells were maintained for 5-7 days with regular medium changes every other day. During this
period, cells were monitored for morphological changes associated with early reprogramming.
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On day 7 post-transduction, cells were dissociated and replated onto Matrigel-coated plates at
an appropriate density. After 24 h, the medium was transitioned to mTeSR1 medium, which
was subsequently refreshed daily. 30 emerging iPSC colonies with human embryonic stem cell—
like morphology were observed between days 14-21 post-transduction. 14 individual colonies
were manually picked and transferred to Matrigel-coated plates in mTeSR1 supplemented with
10 uM ROCK inhibitor to promote survival. 1 colony was expanded under standard pluripotent
stem cell culture conditions until stable iPSC lines were established. Pluripotency of established
IPSC lines was validated by immunofluorescence staining and alkaline phosphatase activity
assays. Primary antibodies used for immunofluorescence included SSEA4-eFluor 660 (1:250,
Invitrogen), OCT4 (1:250, Santa Cruz Biotechnology), and TRA-1-60 (1:200, Abcam).
Alkaline phosphatase activity was assessed using the Vector Red Substrate Kit (SK-5100)
according to the manufacturer’s instructions. Sendai virus clearance was confirmed by
performing thermal inactivation at 38C for one week as described by the manual.

Statistical Analysis

Reprogramming efficiency was determined by the following formula:

) o # Emerging colonies
Reprogramming E f ficiency = - x 100
# somatic cell seeded

1)

For lentiviral reprogramming system, 10 emerged colony from 0.5mln cells accounted
for 0.002% reprogramming efficiency of lentiviral system. For Sendai Virus-Mediated
reprogramming, reprogramming efficiency was 0.06%. The experiments were repeated two
times independent from each other, and there was to variability between the repeats.

Results. Primary lung fibroblasts were successfully isolated using an explant-based
method and expanded to passage 5. Cells exhibited typical fibroblast morphology and were
used for subsequent reprogramming (Figure 1).

= gt ¥
= s 7 {7
2y = 5 - .,
= 4,

Figure 1. Expar{ded primary Lng Fibroblast cells icuItre, assage 5.

Primary human lung fibroblasts were reprogrammed into induced pluripotent stem cells
using both doxycycline-inducible lentiviral delivery of OKSM factors and a Sendai virus-based
approach. In both systems, morphological changes characteristic of early reprogramming were
observed within the first week, including a transition from elongated fibroblast-like cells to
compact epithelial-like clusters. In lentiviral reprogramming conditions, colonies with human
embryonic stem cell-like morphology emerged between days 16-19 post-induction (Figure 2-
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A), whereas in Sendai virus—mediated reprogramming, colony formation was observed slightly
earlier, between days 15-18 (Figure 3-A). This time difference was regarded as negligible since
it does not show significant difference between the methods. In both cases, colonies displayed
well-defined borders and a high nucleus-to-cytoplasm ratio (Figure 2-B, Figure 3-B). Individual
colonies derived from both reprogramming approaches were manually picked and expanded
under feeder-free conditions, resulting in stable iPSC lines. Immunofluorescence analysis
confirmed robust expression of key pluripotency markers, including OCT4, SSEA4, and TRA-
1-60, in iPSC colonies generated by both methods (Figure 2-D, Figure 3-D). Consistent with
these findings, alkaline phosphatase staining demonstrated enzymatic activity in reprogrammed
colonies, while no staining was detected in parental fibroblasts (Figure 2-C, Figure 3-C).
Collectively, these results demonstrate the possibility of generation of pluripotent stem cells
from primary human lung fibroblasts using both integrating lentiviral and non-integrating
Sendai virus reprogramming approaches, with similar morphological and molecular
characteristics.

LFKZ-lentiOKMS-hIPS

day 19 of reprogramming Phase+(Contrast

TRA-1-60

2

Figure 2. IPS cells derived from lung fibroblasts via lentiviral reprogramming. A) day 19 of
reprogramming, B) morphology of expanded iPSC on passage 12, C) ALP staining, D)
Immunofluorescence staining for pluripotency markers: SSEA4 expression, OCT4
expression, TRA-1-60 expression.
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Figure 3. IPS cells derived from lung fibroblasts via Sendai Viral reprogramming. A) day 16
of reprogramming, B) morphology of expanded iPSC on passage 12, C) ALP staining, D)
Immunofluorescence staining for pluripotency markers: SSEA4 expression, OCT4
expression, TRA-1-60 expression.

Discussion. The generation of iPSC by the introduction of Yamanaka factors has
developed many methods for their delivery. Lentiviral vectors are regarded as the gold standard
in laboratory settings [9, 20]. In our experiments, the lentiviral reprogramming system has
raised iPSC colonies on day 19. This timeframe is consistent with previously reported
reprogramming kinetics for integrating viral systems, where colony formation typically occurs
between days 15 and 25 post-transduction [21]. The observed timing suggests efficient delivery
and sustained expression of reprogramming factors, which are critical for the successful
induction of pluripotency. Furthermore, the ability to generate colonies within this timeframe
indicates that primary human lung fibroblasts are amenable to lentiviral-mediated
reprogramming, despite known variability associated with primary cell sources. Pluripotency
of the obtained iPSC lines were also validated with the expression of SSEA4, OCT4, and TRA-
1-60 markers and positive Alkaline Phosphatase activity [22].

The Sendai virus-based system resulted in the emergence of iPSC-like colonies
approximately on day 16 post-transduction. This onset of colony formation in the Sendai system
may be attributed to its non-integrating nature and efficient cytoplasmic replication, which
enables rapid expression of reprogramming factors without the need for genomic integration.
In contrast, lentiviral systems rely on integration into the host genome, which may introduce a
delay in the establishment of stable transgene expression. These findings are consistent with
previous reports indicating that non-integrating viral systems can facilitate more rapid induction
of pluripotency while avoiding risks associated with genomic integration [23]. However, further
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quantitative analysis would be required to determine whether these differences in kinetics also
translate into variations in overall reprogramming efficiency.

Fetal fibroblasts are mitotically active, have longer telomeres, and carry fewer age-
associated epigenetic marks compared to adult or postnatal fibroblasts. This is relevant because
residual DNA methylation and histone modification patterns from donor cells can restrict full
reprogramming and impair lineage-specific differentiation, a burden that is substantially
reduced in fetal-origin cells [24].

Despite the generation of IPSCs from lentiviral and sendai-virus mediated systems and
validation of obtained colonies quality, the study has several limitations. The donor samples
which are primary fibroblasts were obtained from single fetal lung specimen, therefore the
results cannot be extrapolated to a broader population of fetal lung fibroblasts. Another
limitation and an important direction for future work is the differentiation potential of
established IPSCs. Within the scope of the present study, pluripotency and genomic stability
were assessed through morphological analysis, and immunostaining for standard pluripotency
markers, which collectively provided sufficient evidence for the pluripotent state of the
generated colonies. Nevertheless, definitive confirmation of iPSC quality requires
demonstration of trilineage differentiation potential — that is, the capacity to generate cells
representative of all three embryonic germ layers (endoderm, mesoderm, and ectoderm). This
constitutes a critical next step and will be the focus of subsequent investigations.

Conclusion. Our data provides several conclusions. First, primary lung fibroblasts can be
reprogrammed into iPSC lines using the OSKM transcription factors. These iPSCs expressed
pluripotency markers and ALP activity. Second, both approaches resulted in the formation of
colonies exhibiting characteristic iPSC-like morphology, confirming the effectiveness of these
methods in this cell type. These findings highlight the impact of delivery strategy on the

dynamics of reprogramming while supporting both integrating and non-integrating systems.
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AJIAM YPbIF'bIHbIH OKIIE ®PUBPOBJTACTTAPBIH IEHTUBUPY CTBIK
’KOHE CEHJIAYU BUPYC )KYUEJIEPI APKBL/IbI ILTIOPHIIOTEHIUSATA
JAEUIH KAUTA BAT JAPJTAMAJIAY

HI.H¥PXAH, I.9XIBEK
Hazap6aeB YHuBepcureri, Acrana, Kazakcran

Tyiiingeme

Kipicne. Muayknusuianran IDTIOpUNIOTEHTTI JiH kacymanapsl (iPSCs) aypymapnsr
MOJZICTIBJICY JKOHE pEreHepaTuBTI MEIWIIMHA VIIIH YJIKEH MYMKIHIIKTEp Oeperi, anaija
penporpammaliay THIMAUIIT MeH Kayirncizairi Simanaka ¢axropnapsin (OCT4, SOX2, KLF4,
c-MYC) >keTKi3y YIIiH KOJIIAaHBUIATBIH OJIICKEe OailIaHbICThl. JICHTUBUPYCTHIK BEKTOpPJIAP
JKOFapbl TUIMIUTIKTI KaMTaMachl3 eTefli, OipaKk MHCEePUMSIIBIK MyTareHe3 KayIliH TYIbIPYBI
MYMKIH, a1 uHTerpauusuiaHOaiTein CeHpail BUpYyChl KyHenepi TpaHCIeHJEp/iH YakbITIIA
AKCTIPECCHSICHIH KAMTaMachI3 eTe/Ii.

Makcarbl. byn 3eprreyniH Makcathl OacTankbl anaMm  ekme (ubOpobmactapbiH
JOKCUIMKJIMH-MHIYKIIUSJIaHATBIH JICHTUBUPYCTHIK BEKTOPJIAP JKOHE WHTETPAlUsUIIaHOAWTHIH
Cenpaii BUpyCHI Kyleci apKbUIbl pernporpammalay Heri3iHjae €Ki KeHIHEH KOJJAaHbLIaThIH
KETKi3y €Ki CTPaTerusiChlH CaJbICTHIPY.

Marepunangap MeH odaicrep. bactankbl agaMm ypbIFbIHBIH ©Kie (ubpolnacTTapsl
(kykrimikTig 20-21 anTachl) SKCINIAHTTHIK KYJIBTYypa 9JiCi apKbLIbl OOIIHIN aJBIHIBI KOHE
OKSM  ¢dakropnapblH  KOATAHTBIH  JAOKCHULMKINH-UHAYKLIUSUIAHATBIH  JICHTUBUPYCTBIK
BekTopiap Hemece Cenmaili BupychiHa HerizgenreH kmHaK (CytoTune 2.0) kemerimeH
penporpammananasl. Ilaiima Oomran iPSC  konoHusmapbl KEHEUTUTIN ecipiial  KoHE
TUTFOPUTTOTEHTTLTIK MapKepIepiHe (SSEAA4, OCT4, TRA-1-60) apHaJiFaH
UMMYHO(]IyopecueHIus )kaHe cuITuTiK pocdaraza (ALP) 6Gencennimniri GoHbIHIIA CUTTATTAIbI.

Horm:kenep. Exi omic Te tuntik Mopdonoruscel 06ap 1PSC  konoHusmapbiH
KaJIBIITACTBIP/BL: BIKIIAM KYPBUIBIM KOHE SIIPO-IIUTOIIIa3MaIIbIK KAThIHACTBIH KOFaphl OOTYHI.
KononusnapaeiH maiina Oonybl  JEHTUBHPYCTHIK JkoHe CeHmail BHPYCHl  apKbUIbI
penporpammanay okyienepinae 15-20-xkynuepi Oaiikangel. MmmyHodmyopeceHuus exi
TocuiMeH anblHFaH konoHusiapna SSEA4, OCT4 xxone TRA-1-60 skcnipeccusicblH pactajsl,
conpaii-ak ALP 0osybl OH HOTH)XKE KOPCETTI.

KopsIThiHAbL. bacTanker agaM ypeIFbIHBIH oKIie pruOpob1acTapblH HHTETpAUsUIaHATBIH
JICHTUBUPYCTHIK JKOHE MHTerpauusianoaiTeiH CeHaail BUPYCHI KYyHenepiH KolJlaHy apKbUIbI
1PSC-ke kaiiTa nmporpammanayra 6omaasl. Exi ofic Te TMicTi cunartamanapsl 6ap Typaktsl iPSC
JKENIJIEpIH anyFa MYMKIHAIK Oepemi. OIICTI TaHay THIMAUIK MEeH TeHOMIBIK KayilcCi3IiK
apachIH/Iarbl KAYKETT1 TEHrepiMre OailIaHbICThI.

Tyiiinai ce3aep: exme ¢uOpobIacTTapbl, WHAYKLIUSUIAHFAH IUTIOPUIOTEHTTI JIiH
xKacymanapsl, JeHTuBupyc, CeHniaili BUPyChl, KaiiTa porpamMmmaray.
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IHHEPEITPOT'PAMMHPOBAHUE ®UBPOBJIACTOB JIEI'KUX IIVIOJA
YEJOBEKA J1O ILTIOPHIIOTEHTHOCTH C IIOMOIIBIO
JJEHTUBUPYCHOHU U CEHIAUCKOU BUPYCHOU CUCTEM

. HYPXAH, JI. AJKIBEK
Hazap6aeB ynuBepcutet, Actana, Kazaxcran

AHHOTANUA

Benenne. HaypoBaHHbIe IUTIOPUTIOTEHTHBIE cTBOJIOBBIE KieTkH (MI[ICK) obnanatot
3HAQUUTENbHBIM IOTEHIMAJIOM [UIl MOJEIUPOBaHUS 3a00J€BaHUN U pereHepaTuBHOU
MEIUIUHBI, ONHAKO 3(P(PEKTUBHOCTh MW 0OE30MACHOCTh PEMPOTrPAMMHUPOBAHHS 3aBHCAT OT
METO/1a, UCIOJIb3yeMOoTo Juist jocTtaBku (akropoB Amanaku (OCT4, SOX2, KLF4, c-MYC).
JICHTUBUPYCHBIE BEKTOPHI 0OECHEUUBAIOT BBICOKYIO A(PPEKTHBHOCTH, OIHAKO HECYT PHUCK
MHCEPIMOHHOIO MyTareHesa, TOrJa KaK HEMHTErpHUpYIOLIME CUCTEMbl Ha OCHOBE BHpYycCa
Cenpaii 00eCieYrBalOT TPAH3UTOPHYIO SKCIIPECCUIO TPAHCTEHOB.

Heasb. Llenpro 1aHHOrO HCCieAOBaHMS OBUIO CPaBHMUTH JIBE IIMPOKO HCIOJIb3yeMble
CTpaTerH JOCTaBKM IyTEM pENpOrpaMMHUpPOBAHMS TEPBUYHBIX (GHOPOOIACTOB JIETKUX
4eJI0BEKa C MCIIOJIb30BAHUEM KaK JOKCHLMKINH-UHIYLUPYEMBIX JIEHTUBUPYCHBIX BEKTOPOB,
TaK ¥ HEMHTETPHUPYIOICH CUCTEMBI Ha OCHOBE Bupyca CeHpail.

Marepuanabl u Metoabl. [leppuunsie GubpobdaacTel AErKUX TUIOAa yeiaoBeka (20-21
HeJeNs recTaluu) ObIIH BBIICTICHBI METOJIOM SKCIIAHTHOW KYJIBTYPBI U PEPOTPaMMUPOBAHBI
C HCIOJIb30BaHMEM JIMOO  JOKCULMKIMH-UHIYLUPYEMbIX JIEHTUBUPYCHBIX BEKTOPOB,
konupyrommx ¢akroper OKSM, nmu6o Habopa Ha ocHoBe Bupyca Cenpmaii (CytoTune 2.0).
®opmupytomuecs koaoHuu MIICK ObuM SKCHAHIUPOBAHBI M OXapaKTEPU30BaHbI METOIOM
uMMyHo(dTyopecueHun Ha Mapkepsl mmopunoreHTHOCTH (SSEA4, OCT4, TRA-1-60), a
TaKXe [0 aKTUBHOCTH I1esiouHo docdarassl (ALP).

Pesyabrarbl. O6a meroma obGecneumnu nonydeHue kojgoHuid ulICK ¢ tunmunoi
Mopdosorueld (KOMHakTHas CTPYKTypa, BBICOKOE COOTHOILEHHE sapa K IUTOIUIa3Me).
[losiBnienne koyoHUM HaOmomamoch Ha 15-20-e CyTKM Kak B JICHTUBUPYCHOM CHCTEME
penporpaMMHpOBaHUs, TaK U B cUCTeMe Ha ocHOBe BUpyca CeHnail. UMmyHodmyopecieHuus
nonreBepamia skcrapeccuio SSEA4, OCT4 u TRA-1-60 B kKoJIOHUSX, TMOTYYEHHBIX O00OMMH
MOAX0/1aMHU, a oKpamirBaHue Ha ALP Ob10 MOIOKUTETbHBIM.

3akiouenne. [lepBuunbie QuOpoOOIACTHI JIETKUX IIJI0JIa YEJIOBEKA MOTYT OBITh
penporpammupoBanbl B UIICK ¢ ncnosiabp3oBaHueM Kak HHTETPUPYIOUINX JIEGHTUBUPYCHBIX, TaK
Y HEMHTETPUPYIOLUX CUCTEM Ha ocHOBe Bupyca Cenpaail. Oba MeToa MO3BOJIAIOT MOTyYaTh
crabunbHble auHUU UIICK ¢ HagnexxamuMu Xxapakrepuctukamu. Beibop merona 3aBUCHUT OT
Heo0XouMoro 6anaHca Mex1y 3p(EeKTHBHOCTBIO U TEHOMHOM 0€30M1acHOCTHIO.

KaroueBbie ciaoBa: (uOpobracTel JErKUMX, HHIYLHUPOBAHHbIE IUIIOPUIIOTEHTHBIE
CTBOJIOBBIC KJIETKH, JICHTHBHUPYC, BUpyc CeHpail, penporpaMMHpoBaHHE.
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AHAJIN3 ®PAKTOPOB, ACCOLIMMPOBAHHBIX
C YTPATOU MPO®ECCHOHAJBHOM TPYJJOCIHOCOBHOCTN,
HA OCHOBE JIAHHBIX O 3ABOJIEBAHUSIX PABOTHUKOB

JLM. AKTAEBA %, A.C. UCKAKOBA 2, 1.C. XYCVYIIOBA '3 J.C. KABJIOJUIA *

LPI'TI na IIXB «Pecry6IMKaHCKUH HAy4qHO-HCCIIEIOBATENbCKUH WHCTHTYT OXpPaHbl TPyJa
(PHUNOT) MunucrepctBa Tpya v COLMAILHOMN 3auThl Hacenenus Pecnyonmku Kazaxcram»
MTC3H PK, Acrana, Kazaxcran

2 EBpasuiickuii HanuoHAIbHEIH yHuBeTcuTeT nMenn JI.H. ['ymunesa, Acrana, Kasaxcran

3 YIHCTUTYT MaTeMaTHKM U MaTeMaTHIecKoro MoJeupoBanus, Anmarsl, Kazaxcran

AHHOTANuA

BBenenne. Yrpara npodeccuonanbaoi Tpynocnocoonoctu (YIIT) orpaxkaeTr TsKecTb
nocneAcTBUi 3a0oneBanuii U TpaBM pabotHukoB. s Kaszaxcrana mpoGiema ocoGeHHO
aKTyaJlbHa M3-32 3HAUMMOM poOJM J0OBIBalOIIMX U IHepepadaThIBAIOIIUX OTpaciei, rae
pabOTHUKK MOTYT MOJIBEPIraThCs BO3ACHCTBUIO BPEIHBIX TPOU3BOJICTBEHHBIX (PAKTOPOB.

Heasb. Anamus dakropo, cBszaHHBIX ¢ ypoBHeM YIIT paborHukoB B Kazaxcrane:
BO3pacTa, 1mojia, MPUYMHBI HHBAJIUTHOCTH, Kilacca 3a00JIeBaHUs U perMoHa HaOII0IeHUS.

Marepnansl u Meroabl. B ucciegoBaHue  BKIIOUEHBl  JaHHble o0 476
3apeructpupoBanHbix ciaydasx YIIT 3a 2021-2024 rr. AnanusupoBanuck npoueHt YIIT,
BO3pacT, IoOJ, [pUYMHA  HMHBAJIMJHOCTH,  Kjacc  3a00JeBaHUS U PEruoH.
[Tupcona, kosdpounuent Kpamepa, kputepuit Kpackena-Yosuca, monapHbsle CpaBHEHHUs
Janna ¢ nonpaBkoil XoJiMa 1 JIMHEHHASI pErpecCusl.

Pe3yabTaTsl. Haubonbiiee uncio ciyyaeB Npuxouiioch Ha rpymmy 50-59 net, onHako
HanOoJiee BRICOKUM MenuanHbl ypoBeHb YIIT Habmonancs y padotHukoB mosoxe 40 net. B
MITaJIIIel rpymme npeodyafgaii TPaBMbl, B CTApLIMX — MHEBMOKOHNO3bI. CTPYKTYypa KJIacCOB
3a00JIeBaHUN CTATUCTHUYECKU pa3jivyanach MEXIY BO3PaCTHBIMU I'PYIIIaMU; CUJIa CBS3U Oblia
ymepeHHoil. IlpuumHa wHBamuaHocTH Obula cBsizaHa ¢ ypoBHeM YIIT: Oosiee BbICOKHE
MeJMaHHbIE 3HAUY€HUsI OTMEYaJUCh IMpPU TPYIOBOM yBEUYbEe M 00mEeM 3a00JeBaHUU 110
CpPaBHEHHMIO C TpodecCHOHATbHBIMU 3a00NIeBaHUSAMHU, OJHAKO OH(P(deKT ObUT MaibIM.
MeKpernoHaabpHbIE pa3Indus COXPAHUIACH NIOCIIE YUETa KOBapHar. B perpecCMOHHON MOIenn
[TaBnomapckast 065acTb ¥ I. AcTaHa ObUIM aCCOLMUPOBAHBI ¢ 00Jiee BBICOKMMHU 0XKHUJAEMbIMU
3HaueHussMU YIIT no cpaBHEeHMIO C pepepeHTHBIM PETHOHOM.

3axmouenue. Uurepnperauus YIIT tpeGyer yuéra Bo3pacTHOM, HO30JIOTUYECKON U
PErHOHANIBHON CTPYKTYpBI ciiydaeB. J[ii TOYHON OLIEHKH PUCKOB HEOOXOIMMBI JaHHbIE 00
OTpaciu, CTake, YCIOBUAX Tpy/Ja U YUCICHHOCTU paOOTHUKOB B IPYIaxX pHUCKa.

KuroueBble cioBa: npodeccuoHanbHble 3a00JI€BaHUsI, MPOU3BOACTBEHHbBIE TPaBMBI,
OLIEHKAa TPY0CIIOCOOHOCTH, OLIEHKA MHBAJIMIHOCTH, aHATN3 (PaKTOPOB.

BBenenne. Coxpanenue npodeccnoHalIbHOTO 310POBbsl PAOOTHUKOB OCTAeTCS OJTHOM U3
BOXHBIX 3a7a4  OOIIECTBEHHOTO 3/IPAaBOOXpPAHEHUS W CHUCTEMBl OXpaHBl  Tpyja.
[Ipodeccuonanvubie  (GakTOppl pPHUCKA CBA3aHBI HE TOJIBKO C MPOHW3BOJACTBEHHBIM
TPaBMaTU3MOM, HO U C Pa3BUTHEM XPOHHUYECKHUX 3a00JICBAaHUN, KOTOPhIE MOTYT MPUBOJIUTH K
CTOWKOMY CHIDKEHUIO TpyaocnocoOHocTH. CorliacHO COBMECTHBIM OIlIeHKaMm BcemupHOi
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OpraHu3alu 3/paBOOXpaHeHUss M MexXIyHapOoJHON oOpraHu3aluu Tpyda, BO3JEHCTBHE
(hakTOpOB MPOU3BOJCTBEHHOW CpeAbl BHOCUT CYIICCTBCHHBIH BKJIA] B TIOOANBHBIM 00BEM
3a001€BaHUM, TpaBM, HHBAIUAM3AIMA WU TpexaeBpeMeHHou cMmeptHocTH [1,2,3]. Cpemnm
HanOoJiee PacIpOCTPaHEHHBIX MPO(ECCHOHAIBHO OOYCIIOBICHHBIX HApYIICHUI 3710pOBbS
BBIICTISIIOTCS.  XPOHHYECKHE pEeClUpaTOpHble 3a0o0yieBaHUs, OO0JE3HU KOCTHO-MBIIIEYHON
CHUCTEMbI, HAPYILICHUS CIIyXa U APYTHUe COCTOSHUSA, CBA3AHHBIC C JUIMTEIIbHBIM BO3JEHCTBUEM
MIPOU3BOJICTBEHHBIX (pakTOpoB [4,5,6].

VYrpata mnpodeccuonanbHoii Tpynocrnocoonoctu (YIIT) sBnsercs mokasaTenem,
KOTOPBI OTpa)kaeT TSKECTb MOCIEeICTBUN 3a00JIeBaHMs WM TPaBMbI AJisi pabOTHUKA. DTOT
MoKa3aTellb BaXEH HE TOJIBKO JJII MEIUKO-COLMAIbHON 3KCIEPTU3bl U KOMIICHCAIIMOHHBIX
MEXaHM3MOB, HO M Uil Oojiee MIMPOKOrO aHaiu3a MNpPOpecCHOHANbHBIX PUCKOB. C ero
MTOMOIIHIO0 MO’KHO OIICHUBATh, KAKWE TPYIIIB PAOOTHUKOB M KaKHME TUITBI 3200JICBaHUI CBS3aHbI
c Oonee TSKENBIMH TOCIEACTBUAMU, a TaKKe ONpeNessITb HampaBiIeHHUs IS
NpOPMIAKTHYECKUX Mep. MexayHapoaHasi oOpraHu3aius Tpylda MOAYEpPKHUBAET, UTO
CTaTHCTHUKA B 00JACTH OE30MAaCHOCTH M 3[0POBBS Ha paboTe JOHKHA HCIOIB30BATHCS HE
TOJIBKO JJIsl ydeTa CIIy4aeB, HO W JJisi BBISIBJICHHUS T'PYII MOBBIIIEHHOTO PUCKA U OILEHKH
COCTOSIHMSI CUCTEMBI OXpaHbl Tpyaa [7].

s Kazaxcrana manHas mpobiiemMa uMeeT 0coOyI0 3HAYMMOCTh. DKOHOMHKA CTPAHBI B
3HAYUTENIbHOM CTENeHH CBs3aHa C JOOBIYEH U epepadOTKOM MOJIE3HBIX HCKOMAEMbIX, a paboTa
B TakuX OTpPACIsAX YaCTO COMNPOBOXKIAETCS BO3ACHCTBMEM BpEAHBIX U  OMACHBIX
MIPOU3BOJICTBEHHBIX (akTOpoB [8]. K HUM OTHOCATCS MPOMBIILIEHHAS TbUIb, IIIyM, BUOpaIus,
XUMUYECKHUE BEIIECTBA, TSOKEIbIe (PU3MUECKUE HArPY3KH, & TAK)KE€ PUCK MPOU3BOJICTBEHHBIX
tpaBM [9,10]. OdunmanbHple CTaTUCTUYECKHE JaHHBIE IIOKa3bIBalOT, UYTO B CTpaHE
MPOJIOIDKAIOT PETHCTPUPOBATHCS CIIydad MPOU3BOJCTBEHHBIX TPaBM, NPO(ECCHOHATBHBIX
3a00JIeBaHUI U OTPaBIICHUH, UTO JeNaeT HeoOXOAMMBIM OoJiee JeTalbHbIN aHau3 (akTopoB,
CBSI3aHHBIX C TSXKECTBIO MOCIEACTBUMN /sl paOOTHUKOB [11].

Ha yposens YIIT moryTt BnusiTh pa3Hble XapaKTepUCTUKH 3apETUCTPUPOBAHHOIO CITydast:
BO3pacT pabOTHMKA HAa MOMEHT YCTaHOBJIEHUS AMAarHO3a, XapakTep 3a00JeBaHUs WIN TPaBMBI,
MpUYMHA WHBAIMIHOCTH, MOJI U peruoH Habmonenus. [Ipu sToM cpaBHeHHe Tpymm TpeOyer
OCTOpOKHOCTH. bonee Bricokuid ypoBeHb Y IIT B TOM miir MHOM BO3pAaCTHOW WIIM PETMOHATBHON
rpyIIie He BCErJa O3HAYaeT MPsSMOE BIMSHUE BO3pacTa WK pernoHa. OH MOXKET OTpaXkaTb
pas3nuuMsi B CTPYKTYpe CaMUX CIy4yaeB: HalpuMep, B OJAHOM TIpylme MOTYT IpeoOnanaTh

TpaBMaTHUECKHUE TOBPEXKJICHUSA, a B JPyrod — XpoHHYECKHE MPOodeCcCHOHATHHO
00ycioBIIeHHBIE 3a00JIeBaHus, (OPMHUPYIONTUECS TIOCIIE JUIUTEIBHOTO BO3/IEHCTBHS BPEIHBIX
(baxTOpoB.

OTaenpHOr0 BHUMAaHMS 3aCIyKUBAIOT PETHOHANbHBIE pa3nuuuss. OHM MOTyT OBITh
CBA3aHbl C OTPACIEBOM CIEUUAIU3ALMEH TEPPUTOPUH, YCIOBUSAMU TpPyHa, COCTaBOM
3aperuCTPUPOBAHHBIX CIIy4aeB, a TaKKe€ OCOOEHHOCTSAMU BBIBICHUS M O(OpMIIEHUs
npodecCHOHATBHBIX 3a00J€BaHUN U MPOU3BOACTBEHHBIX TpaBM. [103TOMy Ba)KHO HE TOJIBKO
ONHUCaTh MEXpPETHOHANIbHBIE pa3nnuus B ypoBHe YIIT, HO M mpoBEpHUTH, COXPAHSIIOTCS U OHH
1ocJje yyeTa Bo3pacTa, 1oJia, IpUYMHbl HHBAJIUIHOCTH M KJlacca 3a00JIeBaHMUs.

[{enbro HACTOSILIETO MCCIIEAOBAHUS SBISETCS aHAIN3 (PaKTOPOB, CBA3AHHBIX C YPOBHEM
yTpaTbl TpoPecCHOHATBLHON TPYAOCIOCOOHOCTH paboTHHKOB B Kazaxcrane, Ha OCHOBe
JaHHBIX O 3apErHCTPUPOBAHHBIX clydyasx 3aboneBaHMi W WHBaIMAHOCTH. B pabote
paccMaTpUBAIOTCS BO3PACTHOU MPO(UIIbL CiIydaeB, pa3iniyus B HO30JOTHUECKOW CTPYKType U
IIPUYMHAX WHBAJIUIHOCTH, a TAKXE pEeruoHaibHble paznnuuss B ypoBHe YIIT ¢ yuerom
OCHOBHBIX UHIUBUYAJIbHBIX U KIMHUYECKUX XapaKTEPUCTHUK.

Marepuajabl 1 METOBI.

IOmuueckue acnekmol
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HccnenoBanue BBIMOIHEHO KaK PETPOCHEKTUBHBIM aHAIW3 BTOPUYHBIX JaHHBIX O
3apeructpupoBanHbix ciydasx YIIT. JlaHHble MCHOJB30BAIMCH B OOE3JTMYCHHOM BHUJIE U
AHAIM3UPOBAIKNCH TOJBKO B arperupoBaHHoi Qopme. MccienoBanue He Mpenrnosaraio
BMEIIATEIILCTBA B COCTOSIHHE 37I0POBbSI PAOOTHHUKOB, TPOBEACHUS JUATHOCTUYCCKUX HITU
Je4eOHBIX MPOIEAYp, a TAKXKE MPSIMOT0 KOHTAKTa C Y4aCTHUKAMH.

Joctym K  WCXOOHBIM  JIaHHBIM  OBUI  TMPEAOCTABICH  YIOJHOMOYCHHBIMU
rocy/1apCcTBEHHBIMU OpraHaMu B paMKaX Hay4HO-HCClIeJoBaTenbcKoi paboTsl. [Ipu 06paboTke
JAHHBIX COOJIIOJATUCH TPeOOBaHUS KOH(PHUICHIIMATBHOCTA U HEAONMYIICHUS UACHTHU(PUKAIINN
OTIeNbHBIX JHll. Pe3ynpTaThl mnpeacTaBieHbl B 0000IIEHHOM BUIE, 0€3 pPacKpbITHS
MEPCOHATBHBIX JaHHBIX PAOOTHUKOB.

Hcmounux dannvix

B ananu3 Brimtouens! nanusie 476 cnyyaeB YIIT, 3apeructpupoBaHHbIX Y paOOTHUKOB B
nepuon 2021-2024 rr. JlanHble comepkaT CBEACHHS O TMOJie, BO3PAacTeé Ha MOMEHT
YCTaHOBJICHHS IMArHO34, KJIacce 3a00JIeBaHNUS, IPUYNHE HHBATUIHOCTH, PETHOHE HAOIIOICHUS
u nporente YIIT. B ananu3 Bkitouanuch TOIbKO HAOTIOACHHUS C JOCTYITHBIMU 3HAYECHUSIMU 110
OCHOBHBIM ITEPEMEHHBIM HUCCIICAOBAHUS.

Ilepemennsbie

OcHoBHO 3aBucuMON mnepemMeHHOM BbicTynan npoueHT YIIT — konmdyecTBeHHBII
rokKaszarelib, mpuHUMaromui 3uadenus ot 0 1o 100%.

B kadecTBe 00BSCHSIONUX MMEPEMEHHBIX PACCMATPUBAIIHCH:

Bospact — aHanm3upoBalcsi Kak B BHJIE HEMPEPHIBHOW MEPEMEHHOM, BBIPAXKECHHOW B
MOJIHBIX TOJaX HAa MOMEHT YCTAaHOBJIICHHUS JMArHo3a, TaKk M B KaTErOpHAIBHON ¢opme ¢
pa3bueHreM Ha 4yeTbIpe rpymnmbl: MoJoxke 40 net, 40—49 net, 50-59 net u 60 net u crapiue.

[IpyuriHa WHBANTMIHOCTH — KaTeropuajgbHas IEPEMEHHAass C TPEeMs YPOBHAMH:
npodeccuonansHoe 3a00eBaHue (KOJIMUECTBO CiIydaeB B BbIOOpke N = 381), TpynoBoe yBeube
(n =79), obmiee 3aboneranue (N = 16).

Knacc 3a6oneBanust — ucxoqHo Bkimodan 20 HO30JI0THYECKUX KaTeropuil. Benenctaue
MaJioi HaINOJIHEHHOCTH Psjia KJIACCOB IS aHaM3a TaOJIMI] CONMPSHKEHHOCTU U BU3YaIH3alluN
OblTa BBITIONHEHA arperamus. B KauecTBE CaMOCTOSITENBHBIX KJIACCOB OBUIM COXPAaHEHBI
KaTeropyH ¢ YuciioM HaOmtoieHnii He MmeHee 10: MHEBMOKOHUO3bI, TPAaBMBI BCEX JIOKAJIU3AIUH,
00J1e3HN KOCTHO-MBIIIIEYHON CHCTEMBI U COEIMHUTENbHON TKAaHU, a Tak)Ke OOJIe3HH OpraHoB
neixanusi. OctanpHbIE Kiacchl ObUTH 00benuHeHbl B kareroputo [Ipouee. B pesymnbpraTe st
aHalM3a  CTPYKTYphl  3a00J€BaHHI  HCMHOJB30BAINCh S5  YKPYNMHEHHBIX  KIJIACCOB:
MTHEBMOKOHHO3bI, 00JI€3HU KOCTHOMBIIIEYHOW CUCTEMBI, 00JIE3HU OPTaHOB JBIXaHUS, TPABMBI
U TIpouee.

Permon — karteropuanbHbli (akTOp, OTpakalOIIMi peruoH HaOmoaeHus. B
pPErHOHANIbHBIN aHaK3 BKIIOYAIUCH TOIBKO PETHOHBI C YHCIoM HabmtoaeHuit He menee 10. B
WTOTOBBIN aHAIN3 OBLITM BKIIFOUEHBI 7 PETHOHOB.

[lon — kareropuaiibHas INepeMEHHas, HMCIOJIb30BaHHAs B KayeCTBE KOHTPOJIBHOTO
(dakTopa B perpecCHOHHON MOJIEIH.

CrnenyeT OTMETUTH, YTO KATETOPHs «TPYAOBOE YBEUhE) B HCIIOIH3yEeMOM Ha0Ope TaHHBIX
MPEUMYIIECTBEHHO Obla CBSI3aHA C TPABMATHUYECKUMHU TOBPEKICHUSMH. B CBSI3M ¢ 3TUM
MEXIy TMPUYUHOW MHBATUIHOCTU W KIAaccoM 3abosieBaHMs HAOIIOAIOCh COJEp)KATEIbHOE
MePECEUCHIE COOTBETCTBYIOMINX KaTETOPUA.

B perpeccuonHoil Momenu B KadecTBe pedepeHTHOW KaTeropuu Ui MEpPEeMEHHOM
«pETHOH» HCIoNb30Bajack KaparanamHckas 00J1acTh, MOCKOJBKY [JIi JAHHOTO PETrHOHA
Ha0II0/1a710Ch HAaNOOJIbIIIEe YMCIIO CIIYYaeB B BHIOOPKE.

Cmamucmuyeckuul anaiu3z
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CratucTuyeckuii aHaiau3 MpoBOJMICS MocienoBaTenbHo. CHauana ObLIM pacCUUTAHBI
onucarelibHble XapakTepucTuku nporeHTa YIIT B Bo3pacTHBIX rpylnax: CpeIHEE 3HAUYCHUE,
CTaHJapTHOE OTKJIIOHEHHE, MeJuaHa, MEeXKBAPTWIbHBI HMHTEpPBAlL, MHUHUMAIbHOE U
MaKCUMaJIbHOE 3HAUCHHUS, a TaKkke J10J1s1 ciiydaeB ¢ ypoBHeM YIIT ne menee 50%.

CBs13b MEXy BO3pACTHBIMU IPYIIIAMH U KATETOPUAIbHBIMH XapaKTEPUCTUKAMH CITy4acB
OLICHMBAJIaCh C NOMOUIbIO TAOIMI] CONPSIKEHHOCTU M KpuTepus Xxu-kBaapar [Iupcona. Jlns
OIICHKH CHJIBI CBsI3W ucmoib3oBasicss kodddunuent Kpamepa V [12]. Ilockonbky dacThb
MCXOJIHBIX KJIACCOB 3a00JieBaHM ObLIa MpPEJCTAaBICHAa MAJIbIM YHCIOM HaOII0AeHUH, aHAIN3
HO30JIOTUYECKON CTPYKTYPBI POBOJIUIICS 110 YKPYITHEHHBIM KjlaccaM 3a00JIeBaHUM.

Paznuuus B yposHe VIIT mexny rpynnamu 1o npyu4MHE MHBAMIHOCTH U PETMOHAM
OIICHUBAJIUCh C TOMOIBIO HemapameTpudeckoro kpurepus Kpackena-Yommuca [13]. Ilpu
HaJUYUKM CTAaTUCTUYECKH 3HAUYMMBIX PpaA3JIMUMN BBHIMOJHSJIUCH TOMAPHBIE CPABHEHUS C
UCIIOJIb30BaHueM kputepust JlanHa v mornpaBku XoJMa Ha MHO)KECTBEHHYIO IPOBEPKY TUIIOTE3
[14]. Pasmep > dexra s kpurepus Kpackena-Yomauca oreausaincs ¢ nomolsio £2 [15].

Jlist MHTEpPIpPETaLyU £2 MCIONb30BAIMCh OPMEHTUPOBOYHBIE TOPOTH: 3HAUYCHUS MEHEE
0.01 paccmarpuBanuch Kak npeHeopexxumo manbid 3gdekt, ot 0.01 mo 0.06 — kak MajbIid
addekr, ot 0.06 1o 0.14 — kak ymepennbiit 3pdext, 3HaueHus 0.14 u BbIe — Kak OOJBIION
3¢ dexT. DTH MOPOrH HCMONB30BATUCh KAaK BCIIOMOTATENIbHBIE OPHEHTUPBI, MOCKOIBKY
IPAKTUYECKAasi 3HAYMMOCTD Pa3IMunii 3aBUCUT OT COJEPKATEIbHOTO KOHTEKCTA UCCIIEI0BAaHUSI.

Jlist IpoBEepKHU yCTOMUMBOCTH PErMOHANBHBIX PA3IU4YUil Oblla MOCTpOEHa JUHEHas
perpeccuonHasi MoJieNb. B Moiesns, TOMUMO pernoHa, ObUTH BKIIFOUEHBI BO3PACT, TIOJ, IPUYNHA
WHBAJIMIHOCTH M YKPYIHEHHBIN Kjacc 3a00jeBaHus. 3HAYMMOCTh (DAKTOPOB OlLIEHUBANACh C
MIOMOIIIbI0 COBMECTHBIX TeCTOB Youaa [16]. s ydyera BO3MOKHOM T'€TEPOCKETACTUIHOCTH
UCIIONIb30BANKCh podacTHhie cTanaapTHble ommOku HC3 [17]. Monens 6e3 pernoHaabHOTO
(akTOpa ¥ MOIHAs MOJIE/Ib C PETMOHOM CPAaBHUBAJIUCH 110 KO3 (QUIUEHTY AeTepMUHALME R? 1
uHpopmannonHoMy kpureputo Axauke (AIC) [18,19].

Bce Briuncnenus Obutn BhionHEHB! B Python ¢ ucnons3oBanuem 6ubmuorek pandas,
scipy, statsmodels, seaborn u scikit-posthocs. YpoBeHb cTaTHCTHYECKO# 3HAUUMOCTH OBLT
npuHAT paBHbIM 0.05.

Pe3yabTarsl.

Bospacmuoii npogpuns cayuaes VIIT

Ha Pucynke 1 nokazano pacnpenenenue nponenrta YIIT B 3aBucuMocTy oT BO3pacra
paboTHMKAa HA MOMEHT YCTAHOBJICHMsI JHMarHo3a ¢ y4eToM Haubojee pacmpoCTpaHEHHBIX
KJ1accoB 3a0oseBaHuil. bonbiias yacTs HaOJIOIEHUH B aHATM3UPYEMOI BBIOOPKE MPUXOANIIACH
Ha Bo3pacT ctapiie 40 ner. Hambomnee mnoTHas KOHIEHTpalusl CiIydaeB HaOojaaiach B
MHTEpBaJie NpuMepHo oT 45 1o 60 ner.

Pacnipenenenrie TOYeKk MOKa3bIBA€T, YTO TPaBMATUYECKHE CIydyad BCTPEUYAINCh B
IIMPOKOM BO3pPAacTHOM JMara3oHe. B To e BpeMs MHEBMOKOHMO3bI M YaCTh XPOHMUYECKUX
3a00sIeBaHU OBLTH MPEUMYILIECTBEHHO MPECTABIECHBI B CTAPIINX BO3PACTHBIX rpymnmnax. [Ipu
BU3YaJbHOM aHalIM3€ HE MPOCIEKHBAIACh BBIPAKEHHAs JIMHEWHAsh 3aBHCUMOCTb MEXIY
Bo3pactoM u mporeHToM YIIT, uro yka3piBaeT Ha HEOOXOIMMOCTh YYHTHIBATH HE TOJBKO
BO3pacT, HO U HO30JIOTUYECKYIO CTPYKTYpY ciydaeB (Pucynok 1).

@)sy | 95
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KA3HMY Ne 2 (77) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692
100 - Knacc 3aGoneBaHus & v
® MHeBMOKOHWO3bI .
# KOCTHO-MblLWEeUHble 6oMesHn ¢
90 - | 24 BonesHn opraHoB AblXaHua &
¢ TpaBmbl
¥ Mpouee
80 v e & v
v o8 & 40 ¢
70 ovo  Qovo ¢ ¢ 000 yo
& 6 ® A
60 ¢ e 0 eevevgsBe0te 09 @ v
§~ 00 v Q00 08 00 Ggee Be®e o000 b0 o Cm gy ¢0
C so4 o o ® N ©®p%e§pRe0°0060e00HOT0EE00 v o v v
¢ 8 ® A8 & o 0% ¢80 8 v
40 o0 008 §eod ygo°0Goo3R0e gov
® ® §gdecogpe §ole glece
30 ¢ VY'.. e .x' V!V¥'v.'v
o v & ] " vy s O x¢ e v
20 — v ® v® v A v
¢ o = veE
10 ¢ ¢ Yim
v
0 T T T T T T
20 30 40 50 60 70 80

BospacT Ha MOMEHT YCTAHOB/IEHUA AnarHosa, ner

Pucynok 1. 3aBucumocts nporenta YIIT oT Bo3pacta Ha MOMEHT yCTaHOBJICHHUS TUArHO3a
1o HanboJiee PacIpOCTPAHECHHBIM KJ1accaM 3a00JICBaHMIA.

OnucarenbHble  xapakTepucTuku npoueHta YIIT 1o Bo3pacTHeIM — TIpynmam
npezcrasieHsl B Tabnuue 1. Haubosnbiiee yrcio ciaydaeB ObIJIO 3aperuCTPUPOBAHO B IPyIINe
50-59 ner (n = 213). Manee cnemoBaiu rpymmsl 60 net u crapiie (n = 110), 4049 ner (n =
105) u momnoxe 40 ner (n = 48). Menuanusni ypoBeHb YIIT Obl1 Hanbosiee BBICOKHM B
rpymre Mosnoxke 40 smer u coctaBunl 55%. B ocTalbHBIX BO3pAcCTHBIX TPyNIax MeauaHa
cocraBisina 50%. ons ciaydaeB ¢ YIIT He menee 50% Takke Obula MakCHUMaJIbHOM cpenn
pabotaukoB Mosioxke 40 net u nocturana 79.17%.

Ta6auna 1. Pactipenenenne npouenta YIIT no Bo3pacTHbIM Tpymnam.

Bo3pacThasn n Cpennee Menuana Min-Max VIIT =
rpynmna + SD [01; Q3] 50%, %
<40 48 54.15 + 55.0 15.0-95.0 79.17
16.76 [50.0; 66.25]
40-49 105 47.49 + 50.0 10.0-100.0 57.14
13.24 [40.0; 55.0]
50-59 213 45.67 + 50.0 0.0-90.0 57.28
13.40 [40.0; 50.0]
60+ 110 45.40 + 50.0 10.0-100.0 55.45
14.46 [35.0;50.0]

Bospacmuvie pasnuuus 6 cmpykmype 3a001e6anuti U NPUYUH UHBATUOHOCTU

AHanM3 HO30JOTMYECKOW CTPYKTYphl MPOBOAWICA MO YKPYIMHEHHBIM KJlaccam
3a0oneBanuii. Pacmpenenenne 3THX KJIaccOB MO BO3PACTHBIM TPYIIaM MPEJICTaBICHO B
Ta6mume 2. B rpynmne monoxke 40 et mpeoOiaganyd TpaBMbI BCeX JIOKamu3anuii: 33 ciydas,
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i 68.75% nabmrofeHuii JaHHON Bo3pacTHOW rpymimbl. Haunnas ¢ BozpacTHOM rpymisl 40—
49 ner cCTpyKTypa CIy4yaeB CYLIECTBEHHO MEHSUIACh: OCHOBHYIO JIOJNIIO COCTAaBIISIN
MHEBMOKOHMO3bL. B rpynne 40—49 ner ux nons nocrurana 79.05%, B rpynne 50-59 ner —
69.95%, a cpenu paborauko 60 net u crapme — 60.00%.

Ta6auna 2. CTpyKkTypa YKPYIMHEHHBIX KJIACCOB 3a00JICBaHUIA 110 BO3PACTHBIM TPYIIIIaM.

Bospactn IIneBmokon KocTHOMBIII boae3nn IIpouee TpaBmbI
asn HO03bI €YyHbIe OpPraHoB
rpynna 00J1e3HU AbIXaHUSA

< 40 5(10.42%) 2 (4.17%) 0(0.00%)  8(16.67%) 33 (68.75%)
40-49  83(79.05%) 5 (4.76%) 1 (0.95%) 6 (5.71%) 10 (9.52%)
50-59 149 (69.95%) 6 (2.82%)  6(2.82%) 24 (11.27%) 28 (13.15%)

60+ 66 (60.00%) 7 (6.36%) 3(2.73%)  26(23.64%) 8 (7.27%)

[IpuMeuanue: B sYeKax yKa3aHbl aOCOJOTHOE YMCIIO CIYYaeB U N0 BHYTPH COOTBETCTBYIOIICH BO3PACTHOM
rpymmnel. AHaIU3 BBHITIOJHEH Ha BEIOOpKE U3 476 3apeructpupoBanHbix ciyuaeB YIIT.

Kputepuii xu-kBampar mokasaj, 4To CTPYKTypa YKPYIHEHHBIX KIJIAcCOB 3a00JIeBaHUIA
CTaTUCTUYECKH pa3jM¥agach MEXIy Bo3pacTHbIMM rpymmamu (y2 = 134.91,df = 12,p <
0.001). Pasmep addekra mo korppunuenty Kpamepa cocraBun V' = 0.307, 9T0 COOTBETCTBYET
YMEPEHHOU CBSI3HM MEK]ly BO3PACTHOU IPYIIIION ¥ HO30JIOTMYECKOU CTPYKTYpPOH CIIy4acs.

Paznuuns Mexy BO3pacTHBIMH I'pylaMy HaOII0JaINUCh U 110 TPUYMHAM HHBAIUIHOCTH
(x? = 27.73,df = 6,p < 0.001). Onnako ko3pduent Kpamepa 6s11 auske (V = 0.171), uto
yKa3bIBaeT Ha Oojee cinalyro CBA3b BO3pacTa ¢ MPUYMHON MHBAIWIHOCTH MO CPABHEHUIO CO
CBSI3BI0 BO3pacTa ¢ KilaccoM 3aboseBanus. B rpyrie pabotHukoB Monoxe 40 et mpeodiaxanu
TpaBMaTHUYECKUE CIIy4ad, TOTJAAa KaK B CTapIIUX BO3PACTHBIX TIPYMNIAX OCHOBHYIO JOJIIO
COCTaBISIM  TpodeccHoHANbHbIE 3a00JIeBaHMs, IPEUMYIIECTBEHHO IPEACTaBICHHBIC
THEBMOKOHHO3aMHU.

Ha Pucynke 2 mnpencrtaBieHO pacrpeielieHue OCHOBHBIX KJIacCOB 3a00JieBaHUM IO
BO3PaCTHBIM rpynmnaM. ['paduk HarJIsgHO OTpa)kaeT TOT K€ CTPYKTYpPHBIA CIOBUT, KOTOPBIN
nokaszad B Tabnume 2, npu nepexone ot rpynmsl Mojoxe 40 et k rpynmne 4049 ner mons
TPaBMaTHUYECKUX CIIy4yaeB PE3KO CHUXKAETCs, TOT/Ia KaK J0J1s1 THEBMOKOHHO30B CYIIECTBEHHO
BO3pacTaer.
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Pucynok 2. PacnipesiesieHre OCHOBHBIX KJIaCCOB 3a00JIeBaHHI B BO3PACTHBIX rpymmax <40,
4049, 50-59 u 60+ sner.
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Crnenyromuii 3Tan aHanu3a ObUI MOCBSIIEH NMPUYMHAM MHBAIHIHOCTH. Pacnpenenenue
IPUYMH UHBAJIMAHOCTH IO BO3PACTHBIM IPYyIIaM IpecTaBieHo B Tabmuue 3.

Ta6auna 3. Pactipenenenrie npuurvH HHBATUIHOCTH 10 BO3PACTHBIM IPYIIIaM.

Bo3pacthas IIpodeccnonanbroe Tpynosoe Oo0mee Bcero
rpynmna 3a00JieBaHMe yBeube 3a0oJieBaHue
<40 29 17 2 48
40-49 92 9 4 105
50-59 174 31 8 213
60+ 86 22 2 110
Bcero 381 79 16 476

[Tpumeuanue: B siueiikax yka3aHbl aOCONIOTHOE YHCIIO CIIy4acB U JIOJIs BHYTPH COOTBETCTBYIOIIECH BO3PacTHOU
rpynmel.  Kateropust «TpynoBoe yBeube» B OOJBIIMHCTBE CIy4aeB Oblla CBsf3aHA C TPaBMATHUYECKUMHU
MOBPEKICHUSIMU.

Kpurepuii xu-kBagpar I[IupcoHa nokasall CTaTUCTUYECKH 3HAYMMYIO CBS3b MEXKIY
BO3pACTHOM rpynmoil W mpuumHON wmHBanumHoctd (y? = 27.73,df = 6.p < 0.001) .
Koadpdumment Kpamepa cocraBun V = 0.171, 49TO0 COOTBETCTBYET CBSI3U HEOOJBIION—
YMEPEHHOU CHJIBI.

Paznuuus 6 yposne VIIT no npuvunam uneanruonocmu

Ha Pucynke 3 nokazano pacmnpezaenenue nporenta YIIT B 3aBUCUMOCTH OT MPUYHHBI
uHBaIUAHOCTH. B rpymnme mpodeccronanbHbix 3a0oneBanuiil 3HaueHus YIIT Obimm Gomee
KOMIIAKTHO COCpPEJOTOYEHbl B O0JAacTH YMEpPEHHbIX ypoBHEH. /s TpynoBOro yBeubs,
HAIpOTHUB, OBLIM XapakTepHbl Ooyiee BBICOKAs MeIuWaHa W 3aMeTHO OoibiIui pazdpoc
3nayennid. Hanbonee Bricokue 3navyenust YIIT nabmromanuce B rpymme o0miero 3a00aeBaHus,
OJIHAKO HHTEpIpeTaluss 3TOW KaTeropuu TpeOyeT OCTOPOKHOCTH H3-3a MaJjloro YHCIIa
HaOJII0IEHUH.
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MpodpeccroHanbHoe 3aGonesaHue TpyAoOBOE YBe4be O6Lee 3ab6oneBaHue

MNpYYUHA MHBANMZHOCTU

Pucynok 3. Pacnipenenenue npouenta YIIT no npuunHaM MHBaIUIHOCTH.
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OnucarenbHble  xapakTepucTMku ypoBHd YIIT 1o mnpuynHaM HMHBaJIMIHOCTH
npeacraBieHnsl B TaOmmme 4. Haubomee Hu3kas MeauaHa Obula TIOJMyYeHA IS
npodeccuonansHbix 3a0o0neBanuii— 50.0% [40.0; 50.0]. B rpynmne Tpy10BOro yBe4bs MeIuaHa
cocraBuia 55.0% [29.0; 70.0], a B rpynne obmero 3adonesanus— 60.0% [50.0; 91.25]. Ilpu
9TOM 00€ MOCIEAHIE TPYIIHI OTIIMYAIHUCH 00Jiee MMPOKUM MEKKBAPTHIHLHBIM Pa3MaxoM, 4TO
YKa3bIBaeT Ha OOJIBIIYI0 HEOJAHOPOAHOCTh CTETIEHU yTPaThl TPYAOCIOCOOHOCTH.

Taoauua 4. Paznuuus ypoBus YIIT 1o npuynHaM MHBaIUIHOCTH.

Mpuunna n Cpeanee + SD Memmnana [Q1; Q3] Min-Max
HHBAJTHIHOCTH
IpodeccronanpHOE 381  45.07 +£10.74 50.0 [40.0; 50.0] 0.0-70.0
3a0oseBaHue
TpynoBoe yBeube 79 51.41 + 20.43 55.0 [29.0; 70.0] 15.0-80.0

O61ee 3a0oneBanue 16 67.13 + 25.33 60.0 [50.0; 91.25] 29.0-100.0
Kpacken-Yommc: H = 18.65,df = 2,p < 0.001, €2 = 0.035.

Kpurepuit Kpackena-Yosmmca NDOATBEPAWSI HAJIWYME CTATUCTHUYECKH 3HAYMMBIX
paznuuuii ypoBHs YIIT Mexnay rpynnamu, cOpMUPOBAHHBIMU MO MPUYUHE WUHBATUIHOCTH
(H = 18.65,df = 2,p < 0.001). Bmecte ¢ TeMm BenuuuHa >¢ddexra Obina HeGOMNbIION (£2 =
0.035), uTo yka3pIBaeT Ha OrPaHUYCHHYIO TPAKTHUYECKYIO BHIPAXKEHHOCTb ATUX Pa3IUYUi.

JUis yTOYHEHUSI MEXTPYIIOBBIX pa3jIMyiii ObUIM MPOBEACHBI NOMAPHBIE CPABHEHHS C
ucroip30BaHueM Kputepusi JlanHa c mompaBkoil Xoiama Ha MHOKECTBEHHBIE CpaBHEHHS.
Pesynbratel npencrasiiensl B Tadnuiie 5.

Kak BunHo u3 Tabnuiibl 5, cTaTUCTUYECKH 3HAYUMBIE PA3IMYUs ObUIH BBISIBJICHBI MEXKTY
o0muM 3aboneBaHuEeM M MPOGECCHOHANBHBIM 3a0o0eBaHUuEM (Pyorm = 0.0036), a Takxke
MEXIy MPOPEeCCHOHATBHBIM 3a00JIeBaHMEM H TPYJIOBBIM YBeYbeM ( Proim = 0.0037 ).
Paznmuune Mexay oOmumM 3a00JIeBaHHEM U TPYIOBBIM YBEUBEM IOCJE TOMpPaBKH XOJIMa He
JOCTHTJIO CTATUCTUYECKON 3HAYMMOCTH (Prorm = 0.1068).

Tab6auna S. Ilonapueie cpaBHeHust ypoBHA YIIT no npuunHam MHBaJIMIHOCTH.

CpaBHeHnne Merton PHoim

O6mee 3a6oneBanue vs [Ipodeccronanbuoe Hann 0.0036
3a0o0sieBaHue

[Ipodeccuonansuoe 3aboneBanne vs TpyaoBoe yBeube Jaunu 0.0037

O6miee 3aboneBanne vs Tpy1oBoe yBeUbe Hanu 0.1068

IIpumeuanue: ucnonab30BaH Kpurepuil JlanHa ¢ nonpaskoi XojiMa Ha MHOKECTBEHHbBIE CPABHEHUSL.

Pezuonanvnvie pasnuuusa 6 yposne VIIT

Jlisl OLIEHKM MeXpernoHaabHbIX pazianuuil B ypoBHe YIIT Obl ncnonb30BaH KpUTEPHiA
Kpackena-Yomnnuca. AHanu3 mpoBOIUIICS ISl TEX K€ 7 PETHOHOB, KOTOPBIE OBLITH BKITFOYCHBI
B PETrPECCUOHHYIO MOJelb. [IoydeHHbIe pe3ynbTaThl IIOKA3aJId, YTO PACIIPEAEIICHUE IIPOLICHTA
VIIT CTaTUCTUYECKU 3HAYUMO pasInyanoch MEXKIY peruoHamMu H =
47.99,df = 6,p < 0.001, €% = 0.078).

YToOb! MPOBEPUTH, COXPAHSIIOTCS JTU MEKPETMOHANBHbBIE PA3IUYHUS MOCIE yUeTa APYTUX
(akTOpOB, OblIa MOCTPOCHA TMHEWHAS pEerPeCcCUOHHAs MOJIEIb, BKIIFOYABILIAs PETHOH, BO3PACT,
10JI, IPUYMHY UHBAJMAHOCTU U YKPYIHEHHBIN Kilacc 3a0oneBanus. COBMeCTHBIN TecT Yoiaa
nokaszajl, 4To (haKTOp pEruoHa COXPAHSUI CTAaTUCTHYECKYIO 3HAYMMOCTh U TIOCIHE
KOPPEKTHPOBKM Ha yKazaHHble Koapuathl (y? = 15.52,df = 6,p = 0.017). Bkmodenue
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PErHOHANIBHOTO (haKTOpa TaKXkKe YIYYIIano KayeCcTBO MOJAETH: KOOPPUIMEHT JeTepMUHALIUN
Bo3pactan ¢ R? = 0.229 no R? = 0.279, a undopmanuonnsii kputepuii AIC cHmxancs c
3208 mo 3192. IlomuMo permoHa, CTATUCTUYECKH 3HAYMMBIMU NPEAUKTOPAMU OCTaBaJIMCh
MpUYMHA WHBAJTUIHOCTH U Kiacc 3a00JIeBaHMsI, TOT/Ia KaK BO3PACT W IMOJ CTATHCTUYECKU
3HaYUMOTO BKJIaJa B MOJielib He BHOCHIU. OCHOBHBIE PE3YNbTaThl PETHOHAIBLHOTO aHAINU3a
npuBeneHsl B Tabmute 6. B perpeccuonnoit moaenu [laBnogapckas oomacts (f = 13.39,p =
0.009) u 1. Acrana (f = 10.21,p = 0.025) Obun accoruupoBaHbl ¢ 0oJiee BBICOKUMU
oxkunaembiMu 3HaueHusIMU YIIT no cpaBHenuto ¢ Kaparanaunckoit 001acTbio.

Tabauna 6. Pe3ynbrarsl ananuza peruoHanbHbIX pasnnunii B YIIT.

JTan aHaJaImM3a Crarucruka p-3HAYEHHUe

Kpurepuii Kpackena-Yosuca H =47.99,df =6, £ = 0.078 < 0.001

Tecr Yonnaa s pakropa pernona x> =15.52,df = 6 0.017
B MOJIHOW MOJIETN
[TaBmogapckas o06acTh B =13.39 0.009
r. Acrana g =10.21 0.025
HN3meHnenue kauecTrBa MoAeIHU R2:0.229—0.279; AIC: —
3208—3192

[Tpumeuanue: kpurepuii Kpackena-Yoiumca MpOBOTWICSA Ui 7 PETHOHOB, peEepeHTHOW KaTeropueil s
MIEPEMEHHOM «pernon» sBmsuiack Kaparanauuckas o0macTb.

s 6ornee neTanbHOM MHTEPHPETALMU PE3yIbTATOB JTMHEUHON PErpecCHOHHON MOIETN
B Tabnuie 7 npencraBieHbl OLEHKHA KO3()(PHUIIMEHTOB OCHOBHBIX MPEAUKTOPOB, BKIIOUEHHBIX
B MOJIEJIb.

Ta6auna 7. JIunelinas perpeccuoHHas MoJieb (PaKTOPOB, ACCOLIMUPOBAHHBIX C YPOBHEM
VIIT.

IMpexuxTop B Po6acTnas SE (HC3) t p-value 95% AN
Bospacr -0.08 0.07 -1.14  0.256 [-0.22; 0.06]
Mo (Myx.) 1.92 1.67 1.15 0.251 [-1.36; 5.20]
TpynoBoe yBeube 6.84 2.11 3.24 0.001 [2.70; 10.98]
OoOmee 3a0oneBanne  11.76 4.58 2.57 0.011 [2.79; 20.73]
bonesan  koctHo-  2.14 3.28 0.65 0.515 [-4.30;8.58]
MBIIIEYHON CUCTEMBI
Bonesan  opranoB  3.87 491 0.79 0.431  [-5.77;13.51]
JIBIX aHHSI
TpaBmbI 5.62 2.48 2.27 0.024 [0.74; 10.50]
[Tpouee 1.48 2.95 0.50 0.617 [4.31;7.27]
[MTaBnomapckast 13.39 5.01 2.67 0.009 [3.54; 23.24]
o0racTb
r. Acrana 10.21 4.47 2.28 0.025 [1.42; 19.00]

[Ipumeuanue: ucronbp30BaHbl podacTHble cTaHaapTHeie ommokun HC3. PedepeHTHRIMU KaTeropusMH SIBIISUIUCH:
npodeccroHabHOE 3a001eBaHNe — JUT TPUYUHBI MHBAIMHOCTH, KaparannuHckas o01acTh — Ul peruoHa.

Kak BunHo n3 Tabmuiel 7, CTAaTUCTUYECKH 3HAYUMBIMH IpeaukTopamu ypoBHs YIIT
OCTaBAJIUCh PErHMOH HAOMIONEHUs, MPUYMHA WHBAIMIHOCTH U OTIENIbHBIE YKPYITHEHHbBIE
KJIacChl 3a00JIEBaHUH, TOT/1a KaK BO3PACT U MOJI CTATUCTHYECKU 3HAYMMOTIO BKJIa/a B MOJEIb
HE BHOCUJIH.

Ha Pucynke 4 mnokaszano pacnpeaenenue mnponeHta YIIT mo peruonam. I'paduk
OTpaXkaeT paszIu4Msi HE TOJBKO 110 MEJUAHHBIM 3HAYEHUSM, HO U 110 BHYTPUIPYIIIOBOMY
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pa3dpocy. bonee Bbicokue ypoBHu VYIIT Bu3yanbHO OTMEYanuCh, B YAaCTHOCTHU, B
[TaBnomapckoit obmacté M r. AcraHe, 4YTO B IEJIOM COIJIACYEeTCS C pe3ylbTaTaMu
PErpecCUOHHOr0 aHaIu3a.

Ham6binckas oGnacTs o e - —————————————————————— 4 ¢ n=17 -
oGnacTk ¥nbiTay - R B i*****I.*M(&d:SD.D‘ 3 Nn=206 o
KaparaHguHcKas o6nacTb L et S LIS - B | .-Medzso.u ------ e . n=128 -
ATbipayckas o6nacTb | -+ * * # Med=500 . n=19 -
r.AcTaHa -| R Bﬂed:SZ.S | n=16 -

r.LLBIMKeHT - - g { % L 4 n=12 -
Maenogapckas obnacTs - P ------------------------------------------------ . } Med=55.0 . * ----------------------- n=17 -

T T T T T T T T T T T
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YNT, %
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Pucynok 4. Pacnpenenenue npouenta YIIT no peruonam.

Oocy:xnenme. IlpoBeneHHbI aHanu3 nokKa3piBaeT, 4rto YypoBeHb YIIT Henb3s
paccMaTpuBaTh U30JUPOBAHHO OT CTPYKTYPHI 3apETUCTPUPOBAHHBIX cilydaeB. CyllleCTBEHHYIO
pOJIb UTPalOT HE TOJBKO WHAMBHUAyaJbHbIE XapaKTEPUCTUKH PAaOOTHHUKOB, HO U TO, Kakue
UMEHHO 3a00JIeBaHMs WM TPaBMbI MPEJICTABICHBI B Pa3HbIX BO3PACTHBIX U PETMOHAIBHBIX
rpynnax.  Takoil  moaxox — corjacyeTrcsi €  COBPEMEHHBIMU  HCCIIEJOBaHUSIMU
npodeccuoHaIbHOro OpeMeHt 3a00J1eBaHMi, I'/1e O TYePKUBACTCS HEOOXOAUMOCTb YUUTHIBATh
HE TOJBbKO MCXOJIbl, HO M CTPYKTYpY BO3AeHCTBUI, mpodeccnoHanbHble (PakTOpsl pHcKa U
COCTaB MOJBEPKEHHBIX rpynm [2,3].

OTa 3aKOHOMEPHOCTh Ba)KHA JJIsl UHTEPIpPETAllii BO3pacTHHIX pasnnuuil. [lomyueHHbie
pe3yJbTaThl HE MOATBEPKAAIOT HAJIWUYUE BBIPAXECHHOW CaMOCTOSTEIBHOM JMHEWHOM CBA3U
Mexay BozpacTtoMm u npoueHtoM YIIT. bonee Beicokuit mennannsiii ypoBeHb YIIT B rpymnme
Mmosoxe 40 jer, BEeposTHO, CBA3aH HE C BO3PACTOM Kak TaKOBBIM, a ¢ Ooubliel ponen
TpaBMaTMUECKUX CJIy4aeB B 3TOM rpymme. B cTapmmx Bo3pacTHBIX Ipynnax, HampoOTHB,
npeo0iaaHie MTHEBMOKOHHO30B MOXET OTpaXkaTb HAKOMUTEIbHBIH XapakTep XpPOHMYECKOU
npodeccuoHanbHO OOYCIOBICHHOW MATOJOTUH, (QOPMUPYIOIIEHCS TMpU  JAJTUTEIBHOM
BO3/JICUCTBUM BPEIHBIX MPOU3BOJACTBEHHBIX (PAKTOPOB. OTO COOTBETCTBYET JaHHBIM
JUTEpATyppl O MNPO(ECCHOHAIBLHO OOYCIOBICHHBIX PECHUPATOPHBIX 3a00JE€BAaHUAX U
3a00JIeBaHUAX, CBS3aHHBIX C TOPHOAOOBIBAIOIIEH OTpaciblo, I KOTOPBIX XapaKTEpPHBI
JUTUTETIbHBIN JTATEHTHBIA NEPUOJ U HAKOMUTENbHbIN 3 dexT Bo3aelicTBus mpuu [5,10].

PernonanpHbple pa3nuuus COXPAaHAJIUCH IOCIE YydeTa BO3pacra, I[Oja, NPUYUHBI
WHBAJIMJHOCTH M YKPYIIHEHHOTO Kjacca 3a0ojieBaHUS. OTO TOBOPUT O HAIUYUHU
JIOTIOJIHUTEIIbHOW PETMOHAJIBHOM HEOJHOPOJHOCTH, KOTOpash HE CBOJIUTCS IIOJHOCTBIO K
PacCMOTPEHHBIM HMHAWBHIyallbHBIM U HO30JIOTUYECKUM XapakTepucTukam. Bmecte ¢ Tem
PETHOH B JIaHHOM MCCIIEAOBAaHUU HE CIEAYET TPAaKTOBaTh KAK CAMOCTOATEIbHYIO NPUYHUHY
paznuuuil B YIIT. OH MoXeT oTpakaTh pa3iuyus B OTPACIEBOM CTPYKTYpe 3aHSATOCTH,
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YCIIOBUSX TPY/AA, COCTaBE 3apErUCTPUPOBAHHBIX CIIyYaeB, a TAK)KE B OCOOCHHOCTSX BbISIBICHUS
u odopmieHUs MPoPecCHOHATBHO OOYCIOBICHHBIX 3a00JICBaHUNA ¥ TPOU3BOJCTBEHHBIX
tpaBM. Jlns Kazaxcrana takas uMHTeprperanus OCOOEHHO Ba)KHA, IIOCKOJBKY paHee
OTMEUAIUCh  MPOOJIEMBI  MPOW3BOACTBEHHOTO TpaBMaTu3Ma U NPOQecCHOHATBHON
3a00J1€Ba€MOCTH B TOPHOI00BIBaroIIeH oTpaciu [9].

3akiioueHue. AHanu3 3apeructpupoBanHbix ciydaeB YIIT mokaszan, 4ro paznuuus B
ypoBHe YIIT TecHO CBsI3aHBI CO CTPYKTYypOWM paccMaTpuBaeMbIX ciiydaeB. B mutammieit
BO3pAaCTHOM Tpynme mnpeodiafaid TpaBMAaTUYECKHE MOBPEXKICHHUSA, TOTJAa KaK B CTapIINX
BO3PACTHBIX I'PYIINax OCHOBHYIO JIOJI0 COCTABIISUIM THEBMOKOHHO3BI. [IprunHa HHBaTUAHOCTH
Y PErvOH HAOI0ICHUS TaKKe ObUTH CTATUCTHYECKH CBsi3aHbl ¢ ypoBHeM YIIT, XoTs BennunHa
BBISIBJICHHBIX 3P EKTOB ObllIa OTpaHUYCHHOM.

Pe3ynbTaThl MOTYEpKUBAIOT HEOOXOAMMOCTh YIUTHIBATH HO30JIOTUIECKYIO, BOSPACTHYIO
Y PETHUOHAJIBHYIO CTPYKTYpPY CiydaeB npu uHtepnperanuu nokaszareneit YIIT. s nepexona
OT ONHCAHUS 3apErHCTPUPOBAHHBIX CIy4aeB K OIEHKE (aKTOPOB pHicKa TpeOyrorcs Oonee
MOJIHBIE JAHHBIC, BKJIIOYAs CBEICHHS 00 OTpaciu 3aHATOCTH, MPO(EecCHOHAIBHOM CTaxe,
YCIIOBUSX TPY/AQ, JITUTSILHOCTH BO3JICHCTBHS BPEIHBIX ()aKTOPOB H YHCICHHOCTH PaOOTHIUKOB

B I'pyIIIiax pucCkKa.

KondaukT unTepecoB. ABTOPHI 3asSBISIIOT 00 OTCYTCTBHU KOH(INKTa HHTEPECOB.

Bkuaag aBropos. Konnenmus, JI.A.; metononorus, A.W.; mporpammuoe obecrieuenue, 1.0K.; Banuganus,
JLA., AU. u [I. K.; popmansusiii ananms, A.W.; uccnenosanwne, [1.0K.; pecypcrl, A.J.; yrpaBieHne JaHHBIMH,
J.K.; HamucaHue — MOArOTOBKa MNEpBOHa4dalbHOTO BapuaHTa pykomucu, H.C. XKycymnoBa; HamucaHue —
peLeH3upoBaHue U peaakruposanue, A.W.; Busyanuzanus, .K.; pykoBoactso, JI.; asMUHHCTpUpOBAaHUE IPOEKTA,
A.U.; nonyuyenne punancupoBanus, JI.A. Bce aBTOpBI MPOYKTANIN W COTJIACHIUCH C OMyOJIMKOBAHHOM Bepcueit
PYKOITHCH. ABTOPBI 3asIBJISIOT, YTO TAHHBII MaTepHal paHee He MyOJMKOBAJICS U HE HAXOAUTCS HA PACCMOTPCHUHU
Yy ApYTUX U3J1aTeNeH.

®dunancupoBanue. lccnenosanue Obulo BbiMoNHeHO B pamkax HUP na temy: «Tpancdopmarms
rOCy/IapCTBEHHOT'O MEXaHU3Ma COLMATbHBIX TAPAHTUH B OTHOIICHUH JIMII, 3aHSATHIX BO BPEIHBIX YCIOBUAX TPY/a
B coBpeMeHHOM KoHTekcte» (MPH BR22182673), ¢dunancupyemoidi MUHHCTEPCTBOM TpyAa M COLHMAJIbHOU
3ammuThl HaceneHus Pecyomuku Kazaxcran.

3asiBjieHHe 0 JOCTYNHOCTH JaHHBIX. J[aHHBIC, WCIIOIB30BAHHBIC B HACTOSIIEM HCCIICOBAHUM, OBLIH
MperocTaByieHbl JlenapTaMeHTOM METOJOJIOTMM M COBEPUIEHCTBOBAHUS MEIUKO-COLMAIBLHOW 3KCIEPTU3bI
MunncrepcTBa Tpyla M COIMANbHON 3amuTHl HaceneHus PecrmyOnmkm KaszaxcraH m YmpaBieHHEM MEIHKO-
conmabHON 3KcrepTu3bl Komurera perynupoBaHus W KOHTPONS B cepe COMMANBHOW 3alIMTH HACEICHUS
MunncTepcTBa TpyIa U CONMANBEHON 3amuTh Hacenenus PecrryOoimkn KasaxcraH. JlocTyn kK TaHHBIM MOXET OBITh
MPEIOCTaBIIeH IO 000CHOBAHHOMY 3aMpOCy C pa3pelIeHns COOTBETCTBYIOIIMX TOCYJAPCTBEHHBIX OPTaHOB.

BaaromapHocTu. ABTOpHI BBIpAXKAIOT HCKPEHHIOK OyiarolapHocTh JlemapTaMeHTy METOAOJNIOTHH H
COBEPIIEHCTBOBAHUS METUKO-COITUAIBHOM dKCTIIEPTU3bl MUHHUCTEPCTBA TPY/Ia M COITUAILHON 3aIIUTHI HACETICHUS
Pecniybnmuku Ka3zaxcran, a Takke YTpaBiIeHHIO MEIUKO-COIMAIBLHON dKcnepTH3bl KoMuTeTa peryaupoBaHust U
KOHTpOJIS B cepe cOnManbHOM 3amuThl HaceleH!us: MUHUCTEPCTBA TPYJa U COIMAIBHOMN 3allluThl HACEIEHUS
Pecriyonmkn  Kaszaxcram 3a mpemocTaBieHHE CTaTUCTHYSCKUX JIAHHBIX, HCIOJB30BAHHBIX B JTAHHOM
HCCIICIOBAHHH.
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KbIBMETKEPJIEPAIH CBIPKATTAHY JEPEKTEPI HEI'I3IHAE KOCIBH
EHBEKKE KABUVIETTIVIITITHEH AUBIPBIVIYMEH BAUJIAHBICTBI
DOAKTOPJIAPJBI TAJLIAY

JLM. AKTAEBA !, A.C. UICKAKOBA 2, J1.C. KYCVYIIOBA '3 J.C. KABJIOJUIA !

! Kaszakcran Pecmy6mukacel EHOEK »oHe XabIKTHI ONEYMETTIK KOpPFAy MHHHCTDIITiHiH
«EHOexTI Kopray >KeHIHJAer! pecrnyOIuKablK FhUIbIMH-3epTTey MUHCTUTYTh» [IIKK PMK,
Acrana, Kazakcran

2 JLH. ['ymunes ateinaarsl Eypasus yaTTeiK yHUBepcuTeTi, Actana, Kazakcran

$ MaremaTuKa ’%oHe MaTeMaTHKAIIBIK MOJIE/bey HHCTUTYTHI, AnMaThl, Kasakcran

Tyiiinaeme

Kipicne. Kociou en6exke kabunerrinirid »xoranty (KEKXK) sxymbickepiepain aypynapsl
MEH KapaKaTTapblHbIH CAJAApBIHBIH aybIpJBIFBIH KepceTenai. Ka3zakcran ymiiH Oys macene
3USIHIBI OHIPICTIK (haKkTopyiap ocep €Tyl MYMKIH KEeH OHIpYy >KoHe OHJeY calalapblHbIH
MaHBbI3/1bl peIliHE 0ailIaHbICThI €pEKIIE O3€KTI.

Makcarsl. Kazakcrangarel sxkymbickepiepain KEKXK gerreiiine OaiiaHbICTBI
(dakTopiapbl TANIAY: KaC, KBIHBIC, MYT€IEKTIK ce0eb1, aypy CHIHBIOBI )kKOHE OaKblIay alMaFhbl.

Marepuangap men aaicrep. 3eprreyre 2021-2024 xok. apaibiFbiHAa TipkenreH 476
KEKX sxarnaiier Typansl nepexrep enrizinai. KEKXK maiibi3bl, jkac, >KBIHBIC, MYTEIEKTIK
cebeli, aypy CBIHBIOBI XoHE aiiMak Tannanibpl. CUmarTaManblK CTaTUCTUKA, TYHIHAECTIK
kecrenepi, [IupcoHHbIH xu-kBagpar kpurepuiii, Kpamep xoadp¢uuumenti, Kpacken-Yommuc
KpHUTepHiii, XonM Ty3eTyi 0ap JJaHHHBIH XKYITHIK CaTbICTBIPYJIAPhI XKOHE ChI3BIKTHIK perpeccus
KOJIJITaHBUI/IBI.

Hoatu:kenep. Ex ken sxarmait 50-59 »xac ToObiHaa Tipkenmi, anaiina KEKXX mennanasik
neHreii e sxkorapbl 40 skacka ASHiHT1 )KyMbICKepiep/e Oaikanapl. JKac Torra xxkapakarrap, ajl
YJIKEH KacTarbl TONTap/a THEBMOKOHNO3/1ap 06ackiM 00J/1bl. Aypy KJIacTapbIHBIH KYPbUIBIMBI
Kac TOTITaphl apachlHJla CTAaTUCTHKAIBIK TYPFBIIAH epeKIIeNeH i, OalaHbpIc KYII opTalia
6omnnel. Myrenekrtik cebebi KEKXK nenreitimen GaitnaHbicThl 00Jabl: €HOEK MEpTIryi >koHe
KaJlllbl aypysiap Ke3iHAe MeIUaHIbIK MOHJEp KociOu aypyjapMeH callbICThIpFaHAa *KOFapbl
6017161, Oipak ocep MeJIepi MaFblH 00Abl. AfMaKapaiblK albIpMaIIbUIBIKTap KOBapHATTap
€CKepIITeHHEH KeHiH Jie cakTanapl. Perpeccusibik monens e [laBnogap o0bICH )koHE AcTaHa
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K. pedepentrti aiimakneH canpicThipranga KEKJK-HBIH KyTUIeTIH >KOFapbl MOHJEpPIMEH
Oail1aHBICThI OOJIIBI.

KopouiThinabl. KEKXX kepceTkimrepiH HHTEpIpeTalMsUIay Kac, HO30JOTHSUIBIK KOHE
aliMaKTBHIK KYPBUIBIMIIBI €CKepyai KakeT erefi. Toyekenmepai Jdonipek Oaramay yIIiH cana,
eHOeK oTii, eHOeK >KarIaiiaphl KOHE TOYEKes TONTapbIHAAFbl )KYMBICKEpJIEp CaHbl Typalbl
JIepeKTep Kaxer.

Tyitinai ce3mep: KociNTIK aypynap, OHIIPICTIK Kapakarrap, eHOCKKe KaOlIeTTLTIKTI
Oaranay, MYTeIeKTIKTI Oaranay, pakTopiapasl Taiaay.

ANALYSIS OF FACTORS ASSOCIATED WITH LOSS OF PROFESSIONAL
WORK ABILITY BASED ON DATA ON WORKERS' DISEASES

L.M. AKTAYEVA !, AS. ISKAKOVA 2 D.S. ZHUSSUPOVA 13,
D.S. KABDOLLA?

! Republican State Enterprise on the Right of Economic Management “Republican Research
Institute for Labor Protection” MLSPP RK, Astana, Kazakhstan

2 L.N. Gumilyov Eurasian National University, Astana, Kazakhstan

3 Institute of mathematics and mathematical modeling, Almaty, Kazakhstan

Abstract

Introduction. Loss of professional working capacity (LPWC) reflects the severity of the
consequences of diseases and injuries among workers. This issue is particularly relevant for
Kazakhstan because of the important role of mining and processing industries, where workers
may be exposed to harmful occupational factors.

Aim. To analyze factors associated with the LPWC level among workers in Kazakhstan,
including age, sex, cause of disability, disease class, and region of observation.

Materials and Methods. The study included data on 476 registered LPWC cases for
2021-2024. The percentage of LPWC, age, sex, cause of disability, disease class, and region
were analyzed. Descriptive statistics, contingency tables, Pearson’s chi-square test, Cramér’s
V, the Kruskal-Wallis test, Dunn’s pairwise comparisons with Holm correction, and linear
regression were used.

Results. The highest number of cases was observed in the 50-59 age group, whereas the
highest median LPWC level was found among workers under 40 years of age. Injuries
predominated in the younger group, while pneumoconioses predominated in older age groups.
The structure of disease classes differed statistically between age groups, with a moderate
association. The cause of disability was associated with LPWC level: higher median values
were observed for work-related injuries and general diseases compared with occupational
diseases, although the effect was small. Regional differences persisted after adjustment for
covariates. In the regression model, Pavlodar Region and Astana city were associated with
higher expected LPWC values compared with the reference region.

Conclusion. Interpretation of LPWC indicators requires consideration of the age,
nosological, and regional structure of cases. More accurate risk assessment requires data on
industry, work experience, working conditions, and the number of workers in risk groups.

Key words: occupational diseases, work-related injuries, work ability assessment,
disability assessment, analysis of factors.
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KA3AKCTAHIAT'BI KA3IPT'T AJIKOI'OJIb TY¥TBIHYIIBIJIAP APACBIHJIA
IIIU3O0ATHIK ITAMAJIAH ThIC AJIKOI'OJIb T¥TBIHY: KAJIA MEH
AYBLI AUBIPMAIIBLIBIKTAPHI )KOHE KAYIIT
®AKTOPJIAPBIHBIH IIIOTBIPJIAHYbI

C.B.JIM !, M.E. IOPAHOB *, JI.C. MEHJIASIKOBA *, M.K. ATTUMHBAEB *,
A.B. CAJIBIKOBA !, 5.C. CEMIJI %, I.T. AJXUBAEBA-KVYIIEHOBA 2

1 C.K.AchenausipoB ateiHmarbl Kazak ¥uarteik MeaunuHa YHHBEpCHUTETI, AJIMaThI,
Kazakcran
2 Onryctik Kazakcran Meaununa Axanemuscel, [Ieimkent, Kazakcran

Tyiiinaeme

Kipicne. AnKoromnbp/ii SIU30ATHIK aybIp TYTHIHY aJKOTOJIb/I KNIl TYTHIHY XKHUUIITTHEH
0eJeK KapacThIPBUIYbl THIC 3WSIHIBI MiHE3-KYIBIK yirici Oonbin TaObuiagsl. Kaszakcran
OOMBIHIIA YITTHIK JEPEKTep IMIETIH agaMaap apachblHIAFbl KAayiNTi TYTBIHY YJTLJIEpiH JKEKe
Oaranayra MyMKIHJIK Oepe/i.

Makcatsbl. Kazakcrangarsl Ka3ipri ajKoroib TYTBIHYIIBUIAP apaChIHIa STH30THIK aybIp
ImiMAIK  1m0y;i, Kajda MeH aybll  aWbIpMalIbUIBIKTAphIH  KOHE MIHE3-KYJIBIKTBIK — 9pi
METa0OIMKAIIBIK Kayill HHIUKATOPJIAPBIHBIH )KUHAKTATYbIH Oarasnay.

Marepuanzap meH omicrep. 18-69 xacrarbl epecekTep apachbiHAa KYPri3uireH
JIYHHEXKY3UTIK JICHCAyJIbIK CcakTay YHbIMBbIHBIH STEPWISE YITTBIK KeJJIeHEH 3epTTey
JiepeKTepiHe KalTanmama Tanjgay >kacainabl. JlepekTepai TekcepyleH KediH 6712 »xa3ba
KoJDKeTIMA1 Oonjibl; 1737 karbicymibl coHFbl 30 KYHIE alKOrojib TYThIHFaHBIH XaOapiajabl.
Herisri tannay 1591 ka3ipri ajkoroib TYTBIHYHIBIHBI KaMTbIbl. DMU30JTHIK ayblp TYTHIHY
conrbl 30 KyH imiHze Oip ’kaFaaijia ajJThl HEMece OJaH KeIl CTaHAAPTTHl J03aHbI TYTHIHY
peTiHae aHbIKTaNAbl. Tangayna XuU-KBaJpaT KpUTEpUill jKoHE Ker(aKTOpIbl JTOTUCTUKAIIBIK
perpeccust KOJIIaHbUIIBL.

Hornaxenep. Kasipri akoronb TYTHIHYIIBUIAP apachIHa SIM30THIK aybIp TYThIHY 642
Katbicymbiga aHbIiKTanael (40,4%). Kananblk epecekTep aybll TYpFhIHAApbIHA KaparaHJa
conrbl 30 KyHae ankoronbi kuipek TyThiHFaH (31,2% sxone 17,1%; p<0,001). An xa3ipri
TYTBHIHYIIBIJIAP apachlH/a 3MU30JTHIK ayblp IMIIMAIK 1y aybUIABIK JKE€pAE >KUIpeK OO0bl
(56,6% >xone 35,1%; p<0,001). TonblK Ty3eTUIreH MOJENbAE aybUlla TYpy (TY3€TireH
MYMKiHAIKTep KartbiHachl 2,42; 95% CA 1,88-3,11), ep xbinbice (1,58; 1,25-1,99) xone
Kazipri yakbITTa Temeki mery (1,77; 1,41-2,22) HoTuKeMeH Toyenci3 0ainaHbICThl OOIABI. YT
’KOHE OJ]aH Kell Kaylll MHIAMKATOphl Oap agamaap/ia Ty3eTUITeH MYMKIHIIKTep KaTbiHachl 2,93
60161 (95% CA 1,94-4,43).

KopsiTeinasl. Kazakcranma Kajia TYpFBIHIAPBl AIKOTONBII JKAIPEK TYTHIHFAaHBIMEH,
IIIeTIH aybul TYPFBIHAAPBI apachlHJA SMHU30ITHIK aybIp TYTBIHY BIKTUMAJIBIFBI KOFApHI.
CoHBIKTaH aJIKorojbre O0alIaHbICThl AJIJIBIH ally HIapajapblH/ia sKajibl TYTHIHY MEH KayinTi
TYTBIHY YITUIEpiH Oejek Oaranay Kaxer.

Tyiiinai ce3nep: KazakcraH, anmkoronib TYThIHY, SIIU30ATHIK aybIp 1IIIMJIK 11Ty, KaJla MEH
ayblT XaJKbl, Kayill (akTopapsl.
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Kipicme. Aunkoroysb TYTBIHY ojeM OOHBIHIIA Mep3iMiHEH OyYphIH OJIM-XKITIM MEH
MYTEIEKTIK aybIPTIAJbIFBIHA €JIeYJi YJIeC KOCAaTBhIH HETi3ri Ty3eryre OOJaThliH Kayill
dbaxTopnapbIHbIH 6ipi 6ok Kaga 0epeni [1]. OHBIH aeHCAyIBIKKA dCEpPi CO3BUIMANBI OayhIp
aypybIMEH FaHa IEKTEJIMEH/Ti, COHBIMEH KaTap apakaTTap, )KYpeK-KaHTaMbIPJIBIK HOTHKENEP,
KaTepiii iCikke OalIaHBICTBI aypy >KYKTEMECl, NCUXUKAIBIK JIEHCAYJbIK cajlgapiapbl *KoHE
QJIeyMeTTIK 3usHAapAbl KamTuiael [2]. Ipi cambsicThipManbl  Kayim-karep Oaranaymiapsl
aJIKOTOJIbIe OalIaHBICTHI aypy >KYKTEMECI >KacKa, >KbIHBICKA, reorpadusuibK aliMaKkKa »KoHE
IiMIIK inry yaricine Kapai enoyip e3repeTiHiH jKOHE OHBI TE€K TYTHIHBUIATBIH aJIKOTOJIbIIH
opraia KeJeMIMEH TYCIHAIpY XETKUIIKCi3 eKkeHiH kepcerTi [3,4]. COHABIKTaH aJKOTOJbIe
0aliIaHbICTHI KAayil-KaTep/i TYCiHY YILiH aJamIap/IbIH aJIKOT0JIb TYTHIHY (paKkTiciHe FaHa emec,
Oenrisi 61p XaJbIK TONTAPbIHAA aJTKOTOJIB/IIH Kajlall TYTHIHBUIATHIHBIHA Ja Ha3ap ayapy KakeT
[5,6].

byn ankoronb TYTBIHYBI QJICYMETTIK-IeMOTpaUsIbIK TONTAp apachiHaa OipKeNKi
TapajiMaybl MYMKiH OHE IIIIMIIK iIly yJIriiepi Kajda MEH aybll apachlHIa €peKIIeNIeHEeTiH
enjep yuiH ocipece e3ekti [7,8]. Ilomymsuusiblk AeHreigeri Oaranaynap IONMAIK i1y
KAPKBIHJBUIBIFBI,  KHUIM ~ JKOHE  OHBIMEH  OalUIaHBICTBI ~ MIHE3-KYJIBIKTBIK — Kayill
dakTopiIapbIHAaFel MaHBI3[bl aWBIPMAIIBUIBIKTAPABI Kacblpybl MyMKiH [8]. Bip pertrtik
JKaraania 3USHbI MOJIIIEPAE AJIKOTOJIb TYTHIHY epeKIe MaHbI3bl, ce0ebi 01 kapakaTTap MeH
WHTOKCHUKAIUsAFa OallIaHbICTBl JKelen 3USHAApFa ajblll KelyiMeH KaTap, y3aK Mep3imMil
JIEHCAYIBIK KayIlITepiHe Jie YIec KOCybl MyMKiH [9].

DOnu30ATHIK IIaMaJaH ThIC aJKOrojib TYThIHY, kebOine binge drinking nem aramaTei
KYOBUIBIC, )KOFaphl KayilmeH OalIaHbICThI aJTIKOTOJb TYTHIHYABIH HETi3T1 WHAWKATOPBI OOJIBII
TaObLIaAbI, OUTKEHI oN Oip peTTIK jKaFdaiila Kem MeJIIepAe alKoroidb KaObLIaayabl
cunarraiinel [10]. epektep MyHmai ayslp imIiMAIK iy STH30ATapBIHBIH JKapakaTTapMeEH,
KYpPEK-KaHTaMBIPJIbIK OKHFaJlapMeH, KaTepii iCikke OalIaHbICTBl aypy *KYKTEMECIMEH >KOHE
QJIEYMETTIK 3USHAAPMEH OaiJIaHBICTHI €KEeHiH, COH/Iai-aK SMUACMUOJIOTHSUIBIK 3EpTTEYIepe
MYHJIali SMTU30ATAPAbl ATKOTOJIBIH OpTalla KeleMiHeH 06JeK eley KaKeTTIriH KepceTel
[11,12]. Cupek imeTiH agaM jAa, erep UMK 111y 3MHU30ATapbl MIOFBIPIAHFAH JKOHE aybIp
cunarra 6oJica, IeHCayYNbIK MEH jKapakaT aly TYPFbICHIHAH eJeylll KayllKe YIIblpaybl MyMKiH
[13].

Kazakctan Kama »oHE aybul TYPFBIHAAPBl QJIEYMETTIK KOHTEKCTi, aJKOTOJIbiH
KOJDKETIMAUTIT, €eHOEK KYPBUIBIMBI, METUIIMHAIIBIK KI3METTEPTe KOJDKETIMILIIT] dKOHE MIHE3-
KYJIBIKTBIK Kayin OeifiHi OONBbIHIIA epeKIeneHyl MYMKiH ipi OpTaiblk A3us eliHe >KaTajbl.
Kazakcranusig STEPwWise 3epTrey aepekTepin maiiaganraH »aKblHIa jKapUsJIaHFaH YITTHIK
3eprreyne 18—69 jxacTarbl epeceKTep apachlHAAFbl AIKOT0JIb TYTHIHY KOHE OHBIH QJI€yMETTIK-
neMorpadusUIbIK KOppeNnaTTaphbl cunartainrad [14]. byn xymbic TOMYSIUASIIBIK ACHT €U Ier]
MaHbI3/Ibl AaHBIKTAMAJIBIK Jepek Oepei. Amaiijia HAKThIpaK CYpak i Je ©3€KTi OOJbI OThIp:
Ka3ipri yakbITTa ajJKOTOJb TYTHIHATBIH €PECeKTep apachlHAa KaHAail TOMTap AIH30ATHIK
[IaMaJiaH ThIC AJIKOTOJb TYTHIHYABI )KHIpEK Xxabapiaiibl.

Byt alibIpMambIIbIK MaHbI3/1bI OOJTBITT Ta0BIIAIbl. OUTKEH] AT AJTIKOTOJTh TYTHIHYIBIH
JeTePMUHAHTTAphl MEH iIIETiH aJaMaap apachlHIAaFbl SMU30JATHIK IIaMaJaH THIC aJKOTOJIb
TYTBIHYJBIH JIETEPMUHAHTTAphl MIHAETTI Typae Oipnaedt OGommaysl MymkiH [15]. Kana
TYPFBIHIAPHI AJIKOTOJb TYTHIHYABI KHIpeK Xabapiaybl MyMKiH [14], an aybUIAbIK Kepie
TYpaThlH Ka3ipri ajJKoroyib TYTHIHYIIbUIAP aJKOTOJbJl TYTBIHFAH Ke3/e IMIMJIIK 101y
KapKbIHBUIBIFbI OOMBIHINA e3relie YTl kepceTyl MyMKiH [12]. Kasipri TyTeIHyIIBIIApFa Ha3ap
ayJapy TaJAayabl ATKOTOJIb TYTHIHYIBIH JKaJITbI TApaTybIHAH opi Kapal KbIDKBITHIM, BIKTUMAIT
YKOFaphl KayinTi iIMIIK 111y yiarizepi 0ap Killli TONTapabl aHbIKTayFa MyYMKiHJIK 6epeni [15].

CoHbIMEH KaTap, 3HUSHABI alKOrojb TYTBIHY KeOiHEe TeMeKi miery, (pu3uKaibK
OEJICeHIUTIKTIH TOMEH/Ir, KOJaWChl3 TaraMIbIK HWHAMKATOpJAp, apThIK CaJMakK KoHE
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apTEepUSUIBIK TUIEPTEH3UsI CHUSKThI 0acKka MIHE3-KYJIBIKTBIK >KOHE MeTaOONMKAaNbIK Kayiln
MH/IMKATOpJIapbIMEH Katap xypeai [16]. AnabiH amy TYpFhICBIHAH MYH/all IIOFBIPJIAHY JKEKe
Kayin gaxTopiapbelHa KaparaHja akmapaTThIK TYPFbIIaH MaHbI3AbIPaK 00JIybl MYMKiH, O TKEH1
OJ MIHE3-KYJIBIKTHIK JKOHE KapIuOMETa0ONIMKANBIK KayinTepAl HHTEeTpalUsiIaHFaH TypIe
TOMEHETY I KaXKeT €TETiH TONTapAbl capajayra bIKIaIbIH TUrizea [17].

Byn 3eprreynin makcatsl KasakcTanmarsl Kasipri ajlKoroib TYTHIHYIIBLUIAP apachblHAa
SMU30ATHIK IIaMaJlaH ThIC AJIKOTOJIb TYTHIHY/IbI Kajla MEH ayblUl ailbpMalllbUIBIKTapbIHA JKOHE
MiHE3-KYJIBIKTBHIK opi METa0OIMKANIBIK Kayill MHAWKATOPIAPBIHBIH HIOFbIpIaHybIHA Oaca Ha3ap
ayJzapa OTBIPBII 3epTTey OOJIIBI.

Marepuaniap MeH dicrep

Omukanvlk acnekminep

3eprrey «buO3THKA KOHE MEIUIIMHAIBIK KYKBIK KAybIMJIACTHIFBIHBIH» OTHUKAJBIK
komuteTiMeH MakyiagaHael (Ne 19 xarrama, 2024 skeurebl 11 kapamra). Comnjgaii-ak,
ClinicalTrials.gov caiiteiana NCT06953180 nemipiMmen Tipkeni. bapibik paciMaep 3THKAIBIK
HYCKayJIbIKTapFa coiikec KYPri3iiii. bapinbik KaTbICYIIbLIapIaH aybI3la
aKMapaTTaHIBIPBUIFAH KENICIM  aJblHABL. 3epTTey XeJIbCHHKH JIeKJIapalusIchlHa CoHKec
JKYPprizinii.

3epmmey ouzatinvl dHcane Hcypeizineen opHbl

byn xennenen 3eprrey Kazakcran PecrnyOnmKkachIHBIH epecek TYpPFBIHIAPHI apachIHaa
UHQEKIISUIBIK eMec aypyaapAblH Kayin GakTopiapblH Kajaraiayra apHainFraH JlyHuexy3iurik
JICHCAYJIBIK caKkTay YibIMBIHBIH STEPWISE agicTemeci OOMbIHIIA KYPTi3iIreH YITTIK 3epTTEY
JepeKTepiHe KaiiTamama tanaay periaae opeiaaansl [ 18]. Komka3oa 6akpliayiiblk 3epTTeyiep
YIIiH YCBIHBUIFAH KypbuibiMFa, oHbIH imiHae STROBE ecen Gepy karmaarrapbiHa coiikec
naiierananaer [19]. Kazakcran okiMmiiik TypreigaH 17 oOJbICKa XOHE pPecHyOJIMKaIbIK
MaHbI3bl Oap ym Kamara (Acrana, AnmMatel xoHe IIIbiMKeHT) OesiHemi. 3epTrey OapIbiK
OKIMIITIK OHIPIEPi KAMTBIIBI XKOHE KaJla MEH aybUT TYPFBIHIAPBIH SHT13/11.

Ipikmey oicane kamovicywwiiap

Kencatbuibl cTpaTudUKanUsIaHFaH KIACTEPJIK IpIKTeY JAU3aiiHbl KOJAAHBUIJBI.
Heicanansl momynsuusiHbIl 3€pTTEy KYprisuireH yakbiTra Kaszakcranma typateiH 18—69
JKacTarel epecek aaamjap Kypaael. JKocnapinanraH ipikteme kesemi 6720 agam Oomabl.
Jlepektepai TeKCEpreHHEH KeiliH JepeKTep KUbIHbIHAa 6712 jxa30a KOKeTIMA1 OOIIbI.

Ipiktey yur kezenze xKypri3inai. bipinmi kezenae ayanap MeH Kajiajgap XajblK CaHbIHA
IPOMOPLHMOHAIABI BIKTUMAJIBIK 9ICIMEH OacTamnkel ipikTey OipiikTepi peTiHAe TaHJIaJ/Ibl.
Exinmn ke3enne opOip TaHAaFaH 6acTankel ipiKTey O1pJIiri MIETIH/IE aTFaIIKbl MEIUITMHAIIBIK -
CaHUTAPUSJIBIK KOMEK YHBIMAApHl IpiKTeNni. YIIIHIN Ke3eHJAe TaHIalFaH YHbIMAApAbIH
KbI3MET KOPCETy aliMaKTapblHaH YH IIapyallbUIbIKTaphl KE3EHCOK 9/1ICTIEH TaHAAIAbl. OpOip
Yy mapyamsiisiFbiHaH 18—69 kactarbl Oip Kapamabl epecek agaM Kumr ofici apKbuUIbl
ipikrenai. Ochl Tangay YIIH TOJIBIK JI€PEKTep >KUBbIHBI COHFbI 30 KYH 1MIIHJET1 aJIKOrojb
TYTBIHY/IBI CUTIATTAy MaKCaThIH/AA Maliaananbuiasl. Herisri ananuTukanslK ipikteMe coHFbI 30
KYH 1IIHIET] SMU30THIK MaMaJiaH ThIC aJIKOTOJb TYTBIHY TYypaJbl Kapambl aKmapatsl 0ap
Ka3ipri aJIKOroJib TYTHIHYIIBUIAPAAH KYPaJ/Ibl.

HepexmepOi socunay sncane onuieynep

Jepekrepai xKuHayAbl apHAWbl MAWBIHABIKTAH OTKEH JalallblK TOMNTap KYPri3fi.
Kartpicyra peiiin »kaz0ama aknapaTTaHAbBIPbUIFaH KelliciM aibiHabl. CayaqHama KOMIIOHEHTI
JKacC, KBIHBIC, STHOCTBIK THICTLIIK, TYPFBUIBIKTHI Kepi, OLTIM JIEHIeil, HEeKeNiK XaFJaibl,
KYMBICTICH KaMTBUTy MopTedeci, TeMeKi IIery, ajKoroib TYThIHY, TaMaKTaHy, JICHE
OeJCeHIiIIr JKoHe 031H-631 XabapiaraH cO3bIIMAIIBI aypysap Typajibl aKIapaTThl KAMTHIJIBL.

dusuKaIbIK oJIIeyIepre AeHe calMarbl, 00il, 0en alHaJbIMBbI, XaMOac aifHaIBIMBI,
apTepUsIIBIK KaH KbICHIMBI YKOHE JKYPEK COFY JKMUIIri Kipai. [leHe caamarbIHBIH MHIEKCI JeHe
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CaJIMarblH KUJIOTPAMMMEH OOMNIBIH METPMEH ajbIHFaH KBaJpaTbhiHa 061y apKblIbl eCenTelNIi.
Cemiznik gene canmarbl uHAekciHiH 30,0 kr/m> Hemece oaaH >KOFapbl OOJybl peTiHIe
AHBIKTAIbl. BHOXUMUSIIBIK KOMIIOHEHTKE TJIMKUPJIEHTEH T'eMOIJIOOWH, JTUIOUATIK Mpoduib
KOPCETKIIITEPi ®KOHE YITTHIK ASPEKTEp KUBIHBIH/IA KOJDKETIM I 6acKa 1a MapKepiiep eHT13111i.

ANKo201b IKCNOZUYUACHL HCIHE HIMUICE AHBIKMAMACH]

AJnkorosis TYThIHY craHaaprranraH STEPWISe cayaiHamachlHBIH aJKOTroJIb MOJYJI
apKbuIbl Oaramanabl. bip ctanmgaptTel q03a 10 T Taza ata”on petinae anbikranas! [3]. Kazipri
QJIKOTOJIb TYTHIHY COHFBI 30 KYH iliH/e Ke3 KeNTeH aJKOTr oMb/l IMIIM/IIKTI TYTHIHFAaHBIH ©31H-
031 xabapiay peTiH/Ie aHBIKTaJIbl.

Heri3ri HoTHXe Ka3ipri aqKorob TYTHIHYIIBUIAP apachIHIAAFbl AITM30THIK IIaMa/iaH ThIC
QJIKOTOJIb TYTBHIHY OO0JIIbl. DMU30ATHIK 1IaMa/IaH ThIC aJIKOTOJIb TYThIHY COHFBI 30 KYH 1mIiHIe
KeMiHze Oip peT aaThl HeMece OJaH KeIl CTaHIAPTThl J03aHbl TYTHIHY PETIHIE aHBIKTAJIBI.
DNU30ATHIK IIaMaJIaH ThIC aJIKOT0JIb TYTBIHY KM UTIT1 TYpaJibl IEpEKTEPi dKOK Ka3ipri aIkoroJib
TYTHIHYIIBIIAP HETI3Ti Tajaay aH MIbIFapbUIIIbL.

Kosapuammap sicane kayin ghaxmopnapvinsiy wogeipiamysi

KoBapuarrap xbIHBICTBI, xac ToObIH (18—29, 30—44, 45-59 xone 60—69 xac), Kamaga
HEMece aybulla TYpPYAbl, STHOCTBIK THICTUIIKTI, OLIiM JEHreWiH, HEKeNiK Kargaiibl,
YKYMBICTICH KaMTBLUTY MOpTeOeciH, Ka3ipri TeMeKi Mery i, CeMi3IiKT KoHe JIeHe OeJICeH T
WHIUKATOPBIH KaMThIABL. JlepekTep JKUBIHBIHAA KOJDKETIMII KapAuOMeTaOOIHUKAIIbIK
aifHBIMAJTBIIIAP CHITATTAMAJIBIK TYPAE KapacThIPBUIIBL.

Kayin dakTopriapblHbIH HIOFBIPIAHY alHBIMANBICH YII OMHAPIIBIK WHAMKATOPABI KOCY
ApKBUIBI KYPBULIBI: Ka3ipri TEMEKI IIeTy, CEeMi3iK KOHEe TOMEH JCHE OeJICeHIUTIr. AJIbIHFAaH
KUBIHTBIK kopceTkimt 0, 1, 2 xoHe 3 Hemece oJjaH Kol Kayill HHIMKATOPbI PETiH/Ie CAaHATTAII/IbL.
Byn mparmatukaiblK MIOFBIpIIAHy TOCUIl OipHeme MiHe3-KYJIBIKTHIK HeMece MeTabOoIMKaIbIK
Kayil HMHAUKAaTopiapbl Oipre OonFaH Kargaiifa SHU3O0ATHIK IIaMaJaH ThIC AalKOTrOJb
TYTHIHY/IBIH XKHipeK Ke3/IeCeTiHiH Oaraay YIIiH KOJIIaHbLIIbL.

Cmamucmuxanvl manoay

JlepexTep/i eHIey ’oHEe CTaTUCTHKAIBIK Tanaay Python 3.11 6armapnamaceinaa pandas,
scipy sxoHe statsmodels kiTamxaHamapsl apKbUTbI KYprizingi. Kareropusuisik aiHbIMaIbLIap
KUUTIK JKOHE mMaMibl3 TypiHae 95% CeHIMIUIK apaibIKTapbIMEH CHUIMATTalAbl. Y 3JIKCI3
allHpIMaJblIap OpTalla MOH JKOHE CTaHAApTThl AaybITKY, COHJAal-aK MeauaHa >KoHE
KBAPTHJIBAPAIBIK AapaJbIK TYpPIHAEC CHUNATTANAbl. TomTap apachlHIAFbl CaNBICTHIpYyIap
KaTeropHusUIbIK aifHbIMaNbUIap YIIiH [TUpCOHHBIH XH-KBaApPAT KPUTEPHAl apKBLIBI KYPTi3iIIi.
Kazipri ankoroib TYTHIHYIIBUIAP apachlHa SMU30ATHIK [IaMaJaH THIC aJIKOTOJIb TYTHIHYMEH
OailaHbICTHl accouManusIapasl Oaranay VIIiH Kem(akTOpibl JOTUCTUKAIBIK PErpeccus
KOJIJITaHBUIBL. 1-MOJIeNbre KbIHBIC, )Kac TOOBI )KOHE TYPFBUIBIKTHI XKep €HT13UI1l. 2-MoJienbre
KOCBIMIIIA 3THOCTBIK THICTUTIK, OUTIM JeHreii, HeKeNiK KaFgail >KOHE >KYMBICTIEH KaMThLTy
MaopTebeci eHTri3uial. 3-Mojenbre KOCBhIMINA Kaszipri TeMEKi MIeTy, CEeMI3JIK JKOHE JIeHE
OeNceH AT MHIUKATOPhI eHTi31111. HoTkenep Ty3eTinreH MyMKIiHAIKTep KaThIHACKHI PETIH/IE
95% ceniMaunik apanbikTapbiMeH Oepinai. Exibkakter p moHi 0,05-TeH TemeH OosraHzia
CTaTHCTUKAIIBIK MOH/II JIeN KaObUIIaH/Ibl.

HoTuaxkenep. bacrankpel nepexrep kUbIHThIFbIHA 18—69 »xacrarel 6712 epecek agam
enrizinai. Conrbl 30 KyH i1I1H/E aJTKOT0JIb TYTHIHY TYpajibl aknapat 6683 KaTbICyIbl OOMbIHIIA
KOJDKETIMA1 06071161, onapabiH 1737-c1 Ka3ipri yakbITTa ajIkOTOJIb TYTHIHATHIHBIH Xa0apJiaibl.
Kazipri ankoronb TYTHIHYIIBUIAp apackiHga 1591 KaTeicymiblaa SMHU30ITHIK [IaMaliaH ThIC
AJIKOTOJIb TYTHIHY Typajibl aKmapat OOJIII dKOHE OJIap HET13T1 TajIaMalIbIK IpIKTEMEH1 KypaJibl.
DONU30ATHIK MIAMaIaH THIC aJIKOTOJIb TYTHIHY 642 Ka3ipTi aJKOToJIb TYTHIHYIIBIA aHBIKTAIIBI,
Oy Heri3ri TangamanslK ipikteMeHiH 40,4%-bIH Kypabl.
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AJKOTOJIb KOPCETKIIIiHEe OaiJIaHBICTHI KaJla )KOHE aybUT TYPFBIHIAPHI apachIHia Kapama-
Kapchl OarbITTarbl aiibipMambUIbiKTap Oaiikanael. Conrsl 30 KyH iHIiHAE aJKOTONb TYTHIHY
aybUI TYPFBIHJAPBIMEH CAJIBICTBIPFaHAa Kajla TYPFhIHIApPhI apackina sxuipek Tipkenai (31,2%
woHe 17,1%; p<0,001). Anaiima Ka3ipri agkorojb TYTBHIHYIIBUIAP apachblHAa AMH30ATHIK
[IaMaJIaH ThIC aJIKOTOJIb TYTHIHY KajlaFa KaparaHJa aybULIBIK JKepJepae enoyip *ui OoJIbl
(56,6% xone 35,1%; p<0,001). bapnblk epecekTep apacblHIa SMU30ATHIK IIamMaJaH ThIC
QJIKOTOJIb TYTBIHY TYPFBUIBIKTBI JKEpi OOMBIHINIA CTATHCTUKAIBIK MOHII aibIpMaIIbUIBIK
kepceTkeH koK (10,3% sxane 8,9%; p=0,079) (Kecre 1, Cyper 1).

Kectre 1. Kananblk >xoHE aybUIABIK XepAe eMip cypy OOMbIHIIA aJKOTOJb TYTHIHY

WHAUKATOPJapPhI.
TYpPFBLIBIKTHI HNupuxarop N n % 95% CA  p-maHi
Kepi
Kana Bapneik epecexrep apaceiana 4175 1301 312 29.8-32.6 <0.001
coHrbI 30 KyHZI€ aJIKOT0JIh
TYTBIHY
Kana Bapneik epecexrep apaceinna 4070 420 10.3 9.4-11.3 0.079
SMU30ITHIK aybIP aJIKOTOJTh
TYTBIHY
Kana Kasipri ankoroisb 1196 420 35.1 325-37.9 <0.001
TYTHIHYIIBLIAP apachbIHIa
SMU30ITHIK ayBIP aJIKOTOJh
TYTBIHY
Aybin Bapnbik epecexktep apacbiHna 2441 417 171  15.6-18.6 <0.001
coHrbI 30 KyHZI€ aJIKOT0JIh
TYTBIHY
Aybin Bapnbik epecexktep apacbiia 2404 215 8.9 7.9-10.2  0.079
SMU30THIK aybIpP aJIKOTOJIb
TYTBIHY
Aybul Kasipri ankoross 380 215 56.6 51.6-61.5 <0.001

TYTBIHYIIBLIAP apachbIHIa
3MU30ATHIK aybIp aJIKOT0JIb
TYTBIHY
Eckepry: 95% CA = 95% ceHiMai apalbIK

60 Em Kana 56.6
NE Aybin

501

404

20+

10

Bapnblk epecekTep apackiHja Kasipri ankoronb TyThIHYLIEINGP apackiHia
COHFbI 30 KyHAeri afnkorofk TYThIHY 3NU30ATLIK WaMafaH ThiC aJIKOrofb TYThIHY
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Cyper 1. AIKoroib TYTBIHY K9HE SIU30ATHIK [IIaMaJiaH ThIC AJIKOTOJIb TYThIHY OOMBIHIIIA
Kajla MEH aybll apachlHJarbl allbIPMAILBUIBIKTAP.

Kazipri yakpITTarbl aJIKOTOJb TYTHIHYIIBUIAPHI apachlHIa SMHU30JTHIK MIAMAJaH ThIC
AJIKOTOJIb TYTHIHY oHenjepre KaparaHjga epiepie skuipek Oonawl (46,7% xone 32,1%;
p<0,001), aybu1 TypFBIHAApPBIHAA KaJla TYPFBIHAPBIHA KaparaHaa sKoFapbl 0051 (56,6% KxoHe
35,1%; p<0,001), connmaii-ak Ka3ipri yakbITTa TeMeKi HIereTinaepJe TeMeKl MeKIenTiHaepre
KaparaHga >kuipek anbIKTanasl (50,6% sxone 33,3%; p<0,001). Kayin uHamKaTOpiIapbiHBIH
CaHbl apTKaH CailblH aliKbIH IpaIueHT OalKaJIIbl: SIU30ATHIK [IIaMaJlaH ThIC aJIKOT0JIb TYTHIHY
Kayil MHAUKATOPIIAPhI )KOK KaTbIcyiibinapaa 28,4%-1aH yii )koHe 0J1aH Kol HHIUKATOPHI 6ap
KaTbIcylnblIapaa 55,3%-ra aeiin aprrel (p<0,001) (Kecte 2).

Kecre 2. Kazipri yakpITTarbsl ajJKOrojb TYTHIHYIIBIIAPHI apachbiHAa KaThICYIIbUIAPIbIH
cUmarramaiapbl OOWBIHIIA STTU30THIK aybIp alIKOTOJIb TYTHIHY.

AHHBIMATBI Canar Kasipri AT IAT, %  95% CA p-moni
ATKOroJib CAHBI
TYTBHIHYII
bLIap
CaHBI
JKBIHBICH Oitennep 694 223 32.1 28.8-35.7 <0.001
Epnep 897 419 46.7 43.5-50.0
JKac ToOBI 18-29 257 108 42.0 36.1-48.1 0.018
30-44 648 258 39.8 36.1-43.6
45-59 492 216 43.9 39.6-48.3
60-69 194 60 30.9 24.8-37.7
TypFBUIBIKTEL Kana 1196 420 35.1 32.5-379 <0.001
xKepi Aybin 380 215 56.6 51.6-61.5
Bimimi Koraps! OiiMHEH 619 270 43.6 39.8-47.6 0.034
TOMEH
JKorapsl/xKoFrapsl 970 370 38.1 35.1-41.2
OKY OpHBIHAH
KEHiHT1
Ot6achuIbIK Hexene/cepikrect 541 213 39.4 35.3-43.5 0.666
JKarIaibl iKTe eMec
Hexkene/cepiktect 1041 423 40.6 37.7-43.6
iKTE
OTHOCTBIK Backa stHOC 577 217 37.6 33.8416 0.111
TUICTLIIr Kazak 1009 422 41.8 38.8-44.9
Kymbicrien Kymbic 177 67 37.9 31.0-45.2 0.535
KaMTBLTY icTemMen1i/3K0OHOM
JKaFTanbl HUKaJIBIK OeJIceH Il
eMec
Kymbic 1409 572 40.6 38.1-43.2
1CTENI1/35KOHOMHUK
alBIK OesiceH Il
Kasipri yakpiTTa YKok 932 310 33.3 30.3-36.3 <0.001
TEMEKI 1ery Ho 648 328 50.6 46.8-54.5
Cemizgik, JJCU Kok 1171 466 39.8 37.0-42.6 0.730
>30 xr/m? Ho 408 167 40.9 36.3-45.8
DU3UKaIBIK Tomen 593 255 43.0 39.1-47.0 0.108
OeJICEeH ALK (hU3HKAITBIK
OeIceHIiIiK
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KetkimikTi 998 387 38.8 35.8-41.8
(U3UKAITBIK
OerceHauTiK
O3i xabapiaran Kok 976 386 39.5 36.5-42.7 0.675
aApPTEPUSITBIK ) 251 95 37.8 32.1-44.0
THIIEPTEH3US
O3i xabapiaran Kok 885 328 37.1 33.9-40.3 0.254
KaHT nauaberi Ho 177 57 32.2 25.8-39.4
O3i xabapnaran Kok 534 199 37.3 33.3-41.4 0.444
JIUCIIANIAIEMUSA |5 6) 297 102 34.3 29.2-39.9
Mines- 0 394 112 28.4 24.2-33.1 <0.001
KYIBIKTBIK/MeTab 1 635 255 40.2 36.4-44.0
OJTUKAJTBIK, KAYiIl 2 398 184 46.2 41.4-51.1
(baxTopIapbIHbIH >3 141 78 55.3 47.1-63.3
CaHbI

KernhakTopiibl JTOTUCTHKAIBIK perpeccusia aybULABIK Xepae TYpy Kasipri aakoroib
TYTBIHYIIBLIAP apachblHa SMU30THIK aybIp 1IIIMIIK 1IIyMeH OalIaHbICTBl €H MBIKTBI TOYelICi3
dakrop OOJBIT aHBIKTAIABIL. TOJNBIK TY3ETUITCH MOJENBIC ayblUl TYPFBIHIAPBIHIA KaJIAIbIK
TYPFBIHAPMEH CANIBICTBIPFaH/Ia ATU30ATHIK aybIp 1IIIMIIK 11Ty MYMKIHJIIT1 €Ki €CeJIeH dKOFaphbl
0oiel (TY3eTUIreH MYMKIHAIKTep KaTbiHackl 2,42; 95% CA 1,88-3,11). Ep xwinbich (1,58;
1,25-1,99) xone ka3ipri yakbiTTa Temeki mery (1,77; 1,41-2,22) na ocbl HOTUXKEMEH TOyeNCi3
OaiinmanbpIcThl 00l CeMi3miK NeH (U3MKAIBIK OCICEHAUTIK MHINKATOPHI TY3€TylIeH KeWiH
Toyeci3 OaitnanpicThl 60siFaH kOK (Kecrte 3).

Kecre 3. Ka3zipri yakpITTarbl aJKOTr0Jb TYTHIHYIIBUIAPHI apachiHAa SMH30ITHIK aybIp
imiMaik — imrymeH  OainmaHbicThl  (akTOpiapabl  OaranayFa — apHalFaH — Kerm(akTopIibl
JIOTUCTHUKAJIBIK PErPecCcHsi MOAEIbIEPI.

AHHBIMAJIBI Canar 1-Monen, p 2-Mo/1€eJib, p 3-mMonen, p
Ty3eTUIreH Ty3eTijireH TYy3eTijireH
MK MK MK
(95% CA) (95% CA) (95% CA)
JKbIHBICHI oiieniep Pedepenc Pedepenc Pedepenc
Epnep 1.79 <0.001 1.77 <0.001 1.58 <0.001
(1.45-2.21) (1.43-2.20) (1.25-1.99)
Kac ToOBI 18-29 Pedepenc Pedepenc Pedepenc
30-44 0.90 0.508 0.96 0.788 1.10 0.567
(0.67-1.22) (0.69-1.32) (0.79-1.54)
45-59 1.06 0.719 1.09 0.629 1.25 0.203
(0.77-1.45) (0.78-1.52) (0.89-1.77)
60-69 0.65 0.041 0.64 0.057 0.86 0.520
(0.44-0.98) (0.41-1.01) (0.53-1.37)
TypFBUIBIKT Kana Pedepenc Pedepenc Pedepenc
BI XKepi Aybun 2.38 <0.001 244 <0.001 242 <0.001
(1.87-3.02) (1.91-3.12) (1.88-3.11)
DTHHUKAIBIK Backa Pedepenc Pedepenc
THICTLITIT STHUKAJIBIK,
TOMTAp
Kazak 1.26 0.044 1.25 0.059
(1.01-1.57) (0.99-1.57)
Binim XKorapsl Pedepenc Pedepenc
JIeHT el OimiMHEH
TOMeH
XKorapsl/ 0.90 0.377 0.92 0.485
(0.72-1.13) (0.73-1.16)
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Pedepenc

0.90
(0.71-1.14)
Pedepenc

0.84
(0.57-1.25)

Pedepenc

0.388 0.90
(0.70-1.14)

Pedepenc

0.392 0.89

(0.60-1.33)

Pedepenc
1.77
(1.41-2.22)
Pedepenc
1.05
(0.82-1.34)
Pedepenc
0.85
(0.68-1.06)

0.372

0.570

<0.001

0.719

0.157

Kayin ¢akToprapbiHbIH MOFBIPIAHYBI AU30ATHIK IaMa/iaH ThIC AJIKOTOJIb TYTHIHYMEH
caTbUIbl  OailmaHbICThl  KepceTTi. Kayim uHAMKATOpiapsl JKOK Ka3ipri  alkorojb
TYTHIHYIIBIAPMEH CaJBICTBIPFaH/a, Oip, €Ki JKOHE YII HeMmece OfaH KON WHIUKATOpbl Oap
KaThICYLIbLIAPAA SMU30ATHIK [IaMaJaH ThIC aJIKOTOJIb TYTHIHYIBIH TY3€TLJIT€H MYMKIHJIKTED
KaTblHAachl OIpTiHAEN >Korappuiaabl. EH KymiTi OaimaHpic ylml Hemece OJaH Kel Kayil
MH/IMKATOphl 0ap KaThICyIIbLIap apachlHja OalKanabl (Ty3eTUINeH MYMKIHAIKTep KaThIHACHI
2,93; 95% CA 1,94-4,43) (Kecre 4).

Kecre 4. Kayin gakToprapbIHbIH IOFbIPIAHYbI KOHE Ka31prl ajJKOToJb TYTHIHYLIbLIAP
apachIHAAFbl AMU30THIK aybIp 1IIM/IK 111y.

Kayin Kasipri JAIT DJDAIT 95% CA  Ty3seriamer p Tyserinren p
¢axkTopaa  aJKoroJsb  CaHsbl % en MK MK (95%
PbIHBIH TYTBIHY I (95% CA) CA)
caHbl blIap
caHbl
0 385 104 27.0 22.8-31.7 Pedepenrrik Pedepenrrix
caHar caHar
1 622 249 40.0 36.3-43.9 1.80 <0.001 1.57 0.002
(1.37-2.38) (1.18-2.09)
2 392 182 46.4  41.6-514 2.34 <0.001 1.94 <0.001
(1.73-3.16) (1.42-2.66)
>3 140 77 55.0 46.7-63.0 3.30 <0.001 2.93 <0.001
(2.21-4.94) (1.94-4.43)
TypFBUIBIKTBI Kep MEH Kas3ipri TeMeKl IIery apachblHAarbl e3apa JpeKeTTecy

CTAaTUCTUKAIIBIK TYPFBIJIaH MOH/I1 O0JFaH kKOK (e3apa oapekerrecy yurH OR 0.88; 95% CI 0.53—
1.44; p=0.597), Oyi1 ochl Tannayaa MyJIbTUIUIMKATUBTI ©3apa opeKeTTecyre A9Jel )KOK eKeHiH
kepcereni. CrpaTuuKanusiIaHFaH CUNATTaMalblK HOTIDKENEep oienaep, epiep, TeMeki
HIETEeTIH/Eep JKOHE TEeMEKi IIEKMEeHTIHJep apachlHAa Ja SMHU30ATHIK ayblp aJKOTOJb TYTHIHY
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YJIECIHIH aybUIIBIK TONTap/1a KaNAJIbIK TOTApFa KaparaHa TYPaKThl TYpAE KOFapbl OOJIFaHbIH
kepcetti (Kecre 5).

Kecte 5. Dnn301THIK MIaMaaH THIC aJIKOTOJIb TYTHIHYIBIH TYPFBUTBIKTBI )Kepi, JKBIHBICHI
JKOHE TEMEKI 1mery Mopredeci OOMbIHIIA CTPATH(PUKAIIHSICHI.
TyprbuibIKTel  Kbinbicbl  Kazipri  Kasipri anaxorons HED HED % 95% CA

sKepi Temeki TYThIHymbLIap N n
mery
Kana Orennep Kox 390 90 23.1 19.2-27.5
56} 136 51 375 29.8-45.9
Epnep Kok 322 111 34.5 29.5-39.8
|56 341 165 48.4 43.1-53.7
AybLn Oitenyiep Kok 120 58 48.3 39.6-57.2
56} 36 22 61.1 44.9-75.2
Eprniep Kok 91 48 52.7 42.6-62.7
|56 132 87 65.9 57.5-73.4

Tankblnay. by 3eprreyne Kasakctanaarbl Ka3ipri ajnkoroib TYThIHYHIBUIAP apachlHAA
AMHU30THIK NIAMAJaH THIC AJIKOTOJIb TYTHIHYBI KapacThIPBUIIBI )KOHE 3USH/IBI TYTHIHY YITiIepi
AJIIKOTOJIB/II KAJbl TYThIHY TapalyblHAH epeKilesieHyl MyMKiH ekeHi kepcerinai. Conrsl 30
KYH IIIIHIE ajKOTOJIb TYTHIHY aybll TYPFBIHAAPBIMEH CANBICTHIPFAHIA Kajlda TYPFBIHAAPHI
apacbiHaa okuipek TipkenreHiMeH (31,2% xonme 17,1%; p<0,001), ka3ipri aakoroib
TYTHIHYIIBIIAP apachlHAa SMU30ATHIK [IaMaJaH THIC aJKOTOJb TYTHIHY ayBUIIBIK XKepiepiae
alitapabikTail xui 6onasl (56,6% >xone 35,1%; p<0,001). Kepicinmie, OapiblK epecexTep
apacelHAa DSIU30ATHIK IIAaMaJaH THIC AJIKOTOJIb TYTHIHY TYPFBUIBIKTHI JKepi OoWbIHIIA
CTAaTHCTUKAIIBIK TYPFBIIAH MOHJI alblpMambUiblK KepceTkeH koK (10,3% xone 8,9%;
p=0,079). byn HoTHXKeIep NOMyISUUSIBIK JCHICHIEri aJKOrojb TYTHIHY Tapalybl MEH
TYTHIHYILIBIIAP apachIHAFbI ATKOT0JIb/1 KAPKBIH/IBI TYTBIHY aJIKOT0JIbIe OallIaHbICThI KayilTiH
e3apa OailnaHbICThl, OlpaKk OeJIeK KOpCeTKIIITepl pETIHJE KapacThIPbUIybl THIC EKEHIH
kepcereni [20].

Kasipri ankorosis TYTHIHYIIBUIAP apacklHIA STTHU30/ITHIK [IIAMaaH THIC aJIKOTOJIb TYTHIHY
yJieci sxorapsl Oonsl. JKanmsl anFanga, 1591 ka3ipri alkorois TYTHIHYIIBIHBIH 642-C1 COHFBI
30 xyH imiHAe KeMmiHzae Olp peT anThl HEMece OJlaH KeIl CTaHAapTThl J03a/a ajiKoroJib
TYTBHIHFaHBIH Xalapnaapl, Oy TanganraH ipikreMeHiH 40,4%-bIH Kypaabl. byl SmU30ATHIK
[IaMaJaH ThIC aJKOTOJIb TYTBIHYABI Ka3lpri ajKoroyib TYThIHyJIaH Oejiek OarayayablH
MaHbI3IbUIBIFbIH KOJAal B! [ 12]. XanblKapanbIK AepeKTep Je alKoroibre OaillaHbICThI 3USH/IbI
TYCIHY OHE >KOFapbl Kayill TONTapblH aHBIKTAY YILIIH OpTalla aJKorojib KeJemi FaHa eMec,
TYTBIHY YJITIC1 JIe MaHbI3/Ibl €KeHIH KepceTel [4].

Byt HoTHKE ayBUIIBIK KepIIepIeri alKoroilb TYTHIHYIIBUIAP, COHFBI KE3EHIET1 alIKOTroJIb
TYTBIHY/IBIH JKaJIbl Tapajlybl aybUILABIK MOMYJALMsAJa TeMeH OOJFaHblHA KapamacTaH,
QJIKOTOJIb/II KapKbIH/IbI TYTHIHY J€HIel1 KOFapbl Killl TON O0Iybl MYMKIH €KE€HIH KOpCeTel.
MyHjaili uHTepHnpeTanus aybULIBIK JKepAe Typy KayilTi alkoroyib TYTBIHYMEH J>KOHe
aJIKoroJibre OalIaHBICTBl 3USHMEH OailylaHbICThI 00JIybl MYMKIH €KE€HIH KOPCETKEH ajJIbIHFbI
JiepeKTepMeH coiikec keneni [8]. bIkruman Tycinaipmenepre alrkoroyib TYThIHY KOHTEKCTIHJIET1
allpIpMaIlIbUIBIKTAp, QJEYMETTIK-MOJCHH (akTopiap, KEeprulKTi JAeHreieri ajkoroib
KOJDKETIMJIUTIT] JKOHE aJlJIbIH aly HeMece eMiey KbI3MeTTepiHe KOJDKETIMALTIK Kipyl MYMKIH
[7,21].

Ep KbIHBICHI KOHE Ka3ipri TeMeKi IIery Je SMHU30ATHIK IIaMaJaH ThIC alKOTOJIb
TYTBIHYMEH TAYeJICi3 OaimaHbICThI 001161, TOJBIK TY3€TUITEH MOJICTBIE epepae shenaepMeH
CaJIBICTBIPFaH/1a SMU30ATHIK [IIaMaJJaH ThIC aJIKOTOJIb TYTHIHY MYMKIHJIT1 xoFapsl 0onas! (aOR
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1,58; 95% CA 1,25-1,99), an kazipri Temeki LIeryuiiepie TeMeKi MIeKNeHTiHIepMeH
CaNIBICTBIPFaHaa Oyl MYMKIiHAIK xorapbl Oomasl (aOR 1,77; 95% CA 1,41-2,22). Temeki
merymMeH OaiJlaHbIC —aJKoroJibre OalIaHBICTBI Kayilm 0acka MiHE3-KYJIBIKTBIK Kayil
(axTOpIapbIMEH KHi KaTap KYpPETiHIH KOPCETETIH KeHIPEK TYXKBbIPhIMIaMaMeH COHKeC Kelei
[22]. AnmgeiH anmy TYpFBICBIHAH ajfaHia, TEMEKl IIEreTiH Ka3ipri ajJKorojb TYTHIHYIIbLIAD
KBICKa MHTEPBEHIMSUIAP, KeHEC Oepy *koHe MHQOEKIUSIIBIK eMeC aypyliap KayIiH KeIIeHIi
Oarasyay YIIiH MaHBI3/IbI HICAHAJIBI TOI OOyl MYMKIiH [23].

Kayin ¢akTopiapblHbIH IIOFBIPIAHYBIH TAJAAY 3€PTTEY/iH HEri3ri MHTEPHpETalUsChIH
KYIIEHTTI. ONU30ATHIK IAMaJaH ThIC @JKOIOJb TYTHIHY MIHE3-KYJIBIKTBIK JKOHE
METa0OJMKANIBIK Kayill MHAWKATOPJIAPBIHBIH CaHbl apTKaH CalblH OipTiHAEN KOFapbLIajbl.
Ty3eruiren Mozaenbae Yyl HeMece OJaH Kell Kayill MHAMKATOpbl 0ap KaThlCyllblUIapia Kayin
WH/INKATOPJIAPHI )KOK KaThICYIIbIAPMEH CalIbICTBIPFAH/Ia SIU30ITHIK [IaMaJJaH ThIC aJIKOTOJb
TYTBIHY MYMKIHJIIT1 IIaMaMeH yiI ece >korapbl 6omabl (aOR 2,93; 95% CA 1,94-4,43). byn
YJIT1 SMHA30ATHIK MIAMAJaH THIC aJKOTOJb TYTHIHY OKIIAy MiHE3-KYJIBIK e€Mec, KeHIpeK Kayir
Oeifininig Oip Oeiiri Oomybl MYMKIH €KeHIH Kepcereli. MiHe3-KYIbIKTBIK JKOHE
MeTa0oIMKaANBIK Kayin (akropiapeiabiH ocbiHnail morsipiaanysl JJACY¥ STEPS nepexrepine
KoHe Oacka MNOMYJSIIMAJBIK 3epTTeyliepre HETi3JeNreH Tanjgaynapaa cunarranrad [17].
KoramapIK JeHCcaybIK caKTay MPaKTHKACH! YIIiH OyJI alKoroabsre OaiIaHbICTh ajIbIH aTy/Ibl
TEMeKi IIery, TaMakTaHy, (pU3uKasblK OCJICeHIUTIK jKOHE KapAHMOMEeTaboIMKaIbIK KaylnTepal
KAMTUTBHIH HTHPEKIUSIIBIK EMeC aypyJiap KayIiH KeHipek Oaraiay )KyheciHe eHTi3y 1l KOJIIai Ibl
[16].

CeMi3mik xoHE (UHMKAIBIK OCJIICEHIUNIK WHAWKATOPBI TOJIBIK TY3ETIITEH MOJEIBIC
SOU30ATHIK IIaMaJlaH ThIC AJKOTOJb TYTHIHYMEH Toyelci3 OaillaHblcThl OosiraH >KOK. by
QJIKOTOJIb TYTHIHY MEH METAaO0OJHMKANIBIK JCHCAyJbIK apachlHAa OalIaHbIC >KOK JETeHI
oinaipmeiini. Kepiciniie, ocbl KelaeHeH Tajiaay meHOepinae Kas3ipri alkoroib TYThIHYIIbLIAP
apachIHA SMU30ATHIK MIaMaIaH THIC aJIKOTOJb TYTBIHYIBIH €H KYIITI TOYeJCi3 KOppensTTaphl
TYPFBUIBIKTBI K€p, JKbIHBIC JoHE TeMeki miery Oonjapl. CeMi3lik OOWBIHIIA TOyelCi3
OaillaHBICTBIH OOJIMaybl AJKOTOJIb TYTHIHY KHUIIT, TYThIHY KapKbIHJbUIBIFbI, TaMaKTaHy,
KBIHBIC KOHE JIeHE KypaMbl apachlHaFbl OaillaHBICTapABIH KYPAEIUIITiH 16 KepceTyl MyYMKIH
[24,25].

by 3eprreynin OipHee 6ackiM sxakrapsl 0ap. 3eprreyae 1JICY-HbIH cTaHAapTTaNFaH
STEPwise omicTemMeciHe HETI3/IeNTeH YITTHIK cayalHama JEpeKTepl maiJaiaHbUIIbl, Talaay
HaKThl Ka3ipri ajKorojib TYTHIHYIIbUIAPFA OaFbITTANbl JKOHE SIHU30ATHIK LIaMaJaH ThIC
QIKOTOJIb TYTHIHY Kajla—aybUl albIpMAIIbUIBIKTAPBIMEH KOHE Kayill WHAMKATOPJIapBIHBIH
HIOFBIPJIaHYbIMEH Oipre KapacThIpbUIIbl. Byl TOCT alKOrosb/i JKalmbl TYTHIHY TapatyblHa
FaHa HETI3/eNTeH OarajJayMeH CalIbICTBIPFaHIa 3USHIBI TYTHIHY YJTUIEPiH HEFYPIIBIM eTKei-
TerXKeisi Oaranayra MYMKIHIK Oepi.

Anaiina, OlpHelle MIEKTEyAl Jieé eCKepy KaKeTTuIl 0ap. AJIKOrojb TYThIHY ©31H-031
xa0apiay Heri3iHJe OarallaH/bl )KOHE €CKe TYCIpy KaTeJirl MeH QJIEYMETTIK KOJalIblIbIKKA
OaillaHBICTBI KY€l aybITKyFa yiblpaybl MyMKiH. COHBIMEH KaTap, 3€pTTeyJiH KeJJIeHeH
Ju3aiiHbIHA OaiIaHbICThI AHBIKTANIFaH OaillaHbICTapAbl ceOen-canaapiiblK KaTbIHACTAP PETIHIC
TYCiHAIpyre O0JIMal bl

KopsiThinabl. Kazakcrannarbl Ka3ipri alkoroyib TYTHIHYIIBIIAP apachlHAA SMH30ITHIK
[1aMajJiaH ThIC aJIKOT0JIb TYTBIHY KU1 Ke3/€ecil, Ka3ipri yakpITTarbl TYThIHYIIbIIapA6IH 40,4%-
bIH KaMThlabl. Kama TypreiHIapbl coHfbl 30 KyH 1IIIHIE aJKOTOJb TYTHIHFAHBIH KHIpEK
xabapyaraHbIMEH, ayBUIABIK J>KEpJIepJieri Kazipri ajJKoroyib TYTHIHYIIBUIAPAA ASMU30THIK
[IaMaJIaH ThIC TYTHIHY BIKTUMAJJBIFBI €/19yip KOFapbl OOJAbl. AYBUINBIK XepAe TYpy, ep
KBIHBICHI, Ka31pri T€MeKl LIery *oHe Kayll WHAMKATOPJIAPBIHBIH >KMHAKTAIYbl 3€pTTENreH
HOTHXKEMEH Toyelci3 OaillaHbIcThl 00116l byl HOTHIKENEp aIKOroJib/i Ke3 KeJAreH TYThIHY/IbI
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3USHABI TYTHIHY YJATUIEPIHEH aKbIPAaTaThIH jKOHE Ka3ipri ajJKorojb TYTHIHYIIBUIAP apachIHIa
WHTETpaIMsUIaHFaH Kayin OaranayblH OachIMJIBIKKA ajaThlH alJblH ally CTpaTerdsUIapbiH
KOJIOAaHIbI.

Myanenep KaKTbIFbIChI. ABTOpJIAp MYZAJENEP KAKTHIFBICH )KOK €KEHIH MAIIMACH .

ABTOpJapabIH YiaecTepi. ABTopiapabiH yiectepi. Tyxsipeivaama, CJI, MII xone MA; omicreme, IM
xkoHe MA; nepexrepni xxunay xoHe eHuey, CJI, IM, AC, BC xone A-K; dopmangsr tannay, CJI xone AC;
Koipka30aHsI xa3y xoHe nansraay, CJI, IM, AC, BC xone JIA-K; a3y — moiy sxoHe penakuusinay, CJI, M,
IM, MA, AC, BC xone JJA-K; xob6ansr okimminerzaipy, CJI xxone MA. bapislk aBTopiap Koinka3OaHBIH
JKapusUTaHFaH HYCKACHIH OKBII, OHBIMEH KeJiciMiH Oinnmipmi. ABTopmap Oyl MaTepuanislH — OYpBIH
KapusIaHOaraHbIH JKoHe Oacka Oacranap/ia KapacThIPBUIBI XKaTKaH KOK eKeHIH MaJliMIeH 1.

Kapxbinanasipy. 3eprrey Kasakcran PecniyOnukace! [leHcayinslk cakray MEHUCTpIIriHiH «Ka3zakcranaa
SMMI'CHETHKA YKOHE KYKIAJIbl eMeC aypyJIap/IblH alIbIH ally: 1epOeCTeHAIPIITeH ToCiil )KoHE OUOIOTHSUIBIK KACThI
0opKay» rpaHTBIHBIH KosgaybsiMeH opbiHaanasl (JKTH BR27304987).

JepexTepain KosukeTiMaimiri Typaast masgimaeme. Ocbl 3epTTey/IiH HOTHKEIEPIH KOJIAHTBIH JepeKTep
MakaJla MOTIHIHIH IIIIHAE KAMTHUIFaH.
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HEAVY EPISODIC DRINKING AMONG CURRENT ALCOHOL
CONSUMERS IN KAZAKHSTAN: URBAN-RURAL DIFFERENCES
AND RISK CLUSTERING

S.V.LEE !, M.E. SHORANOV !, D.S. MENLAYAKOVA !, M.K. ALCHINBAYEV !,
A.B. SADYKOVA', B.S. SEIIL 2, D.T. AZHIBAYEVA-KUPENOVA ?

1 S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2 South Kazakhstan Medical Academy, Shymkent, Kazakhstan

Abstract

Introduction. Heavy episodic drinking is a harmful pattern of alcohol use that may differ
from the overall prevalence of alcohol consumption. In Kazakhstan, national survey data allow
separate assessment of current alcohol use and riskier drinking patterns among those who drink.
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Aim. To examine heavy episodic drinking among current alcohol consumers in
Kazakhstan, with emphasis on urban-rural differences and clustering of behavioural and
metabolic risk indicators.

Materials and Methods. This cross-sectional secondary analysis used data from a
national World Health Organization STEPwise survey among adults aged 18-69 years. Of 6712
records available after verification, 1737 respondents reported alcohol use during the previous
30 days. The primary analytical sample included 1591 current drinkers with valid information
on heavy episodic drinking. Heavy episodic drinking was defined as consumption of six or
more standard drinks on at least one occasion during the previous 30 days. Associations were
examined using chi-square tests and multivariable logistic regression.

Results. Among current drinkers, 642 of 1591 participants reported heavy episodic
drinking (40.4%). Urban adults were more likely than rural adults to report alcohol use during
the previous 30 days (31.2% vs 17.1%; p<0.001). In contrast, heavy episodic drinking among
current drinkers was more frequent in rural than urban areas (56.6% vs 35.1%; p<0.001). In the
fully adjusted model, rural residence (adjusted odds ratio 2.42; 95% CI 1.88-3.11), male sex
(1.58; 1.25-1.99), and current smoking (1.77; 1.41-2.22) were independently associated with
heavy episodic drinking. A graded association was observed for risk-factor clustering, with
adjusted odds ratio 2.93 (95% CI 1.94-4.43) among participants with three or more risk
indicators compared with those with none.

Conclusion. In Kazakhstan, urban adults reported alcohol use more often, but rural
current drinkers had a substantially higher probability of heavy episodic drinking. These
findings support the need to distinguish overall alcohol use from harmful drinking patterns in
public health surveillance and prevention.

Key words: Kazakhstan, alcohol drinking, heavy episodic drinking, urban and rural
population, risk factors.

IIINU30AUYECKOE YIIOTPEBJIEHHUE AJIKOI'OJIA B BOJIBIIUX IO3AX
CPEJM TEKYIIUX IOTPEBUTEJIEN AJIKOT'OJISI B KABAXCTAHE:
I'OPOACKO-CEJIbCKHE PA3/IMYUA U KIIACTEPU3ALIUA
®AKTOPOB PUCKA

C.B.JIM !, M.E. LIOPAHOB *, JI.C. MEHJIASIKOBA ', M.K. ATTUMHBAEB *,
A.B. CAJILIKOBA !, 5.C. CEMIJI ?, I.T. AJXUBAEBA-KYIIEHOBA ?

! Kazaxckuit HarmoHanbHbIA MeaumuHCKUii yHuBepcuteT umenu C.JI. Acdenausposa,
Anmartel, Kazaxcran
2 FOxno-Kazaxcranckas Meaununckas Axagemust, Isivkent, Kazaxcran

AHHOTALUA

BBenenne. Dnu30MyYecKoe TsDKEIOE YHNOTpeOJIeHHE alKoroJisi MpEeICTaBiseT coOon
HEOJMaronpusATHBIA MaTTEepH TOBEIEHUS, KOTOpBIM HE BCerjna coBmagaer ¢ oOmieit
pacIpoCTpaHEeHHOCTbIO ynoTpeOnenus: ankorois. HanmonansHble maHHble Kaszaxcrana
MO3BOJIAIOT OTAENBHO OLEHUTh YIOTpeOJieHne ajkorojissi B II€JIOM M PHUCKOBAHHOE
yIoTpeOIeHUE CPEH JIHILL, KOTOPbIE MBIOT.

Heab. M3yunTh 3nH301MYECKOE TSKENOE YMOTPEOJICHHE aJKOTOJIsI CPeAH TEKYIINX
notpeduteneil anmkorosiss B KazaxcraHe C akIeHTOM Ha TOPOJICKO-CEIbCKUE pazIUuus U
CcOoueTaHHe MOBEACHUYECKUX U METa0OINYECKUX UHANKATOPOB PUCKA.

Marepunansl u Meroabl. [IpoBeneH BTOpPUYHBIA aHAIW3 JAHHBIX HAIMOHAIBHOTO
NepeKpecTHOro o0ciae0BaHus 110 METO10JI0TUH BeceMupHO# opranu3anum 3/paBoOXpaHeHUs
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STEPwise cpeau B3pocibix 18-69 ner. Ilocie mpoBepKH JaHHBIX OBUIO JOCTYIHO 6712
3ammceid; 1737 ydacTHHKOB cooOmmmm 00 yrnoTpeOiIeHnn amkoros 3a nocineanne 30 JTHeH.
OcHOBHas aHAIUTHYECKas BbIOOpKa BKIouYana 1591 Tekymiero moTpeOUTeNsl aJKoroyisl C
BaJIMIHBIMH JIAHHBIMH TI0 STU30AHYECKOMY TsDKEIOMY yroTpebnenuto. Vicxon onpenensics
KaK yrnoTpeOJieHre mecT 1 60s1ee CTaHIapTHBIX J103 aIKOT0JIs XOTs Obl OJTUH pa3 3a MOCJIeTHUE
30 npueii. Mcmonb3oBanuch KpUTEpUH XM-KBagpaT W MHOTO(AKTOpHAs JOTMCTHYECKas
perpeccus.

Pesyabtarsl. Cpeau TeKylIMX MOTpeOUTENEH alKOTONS 3MU30JMYECKOE THKEIoe
ynotpebieHue BbisiBIeHO y 642 u3 1591 yuactHukoB (40,4%). I'opoackue KuUTenu yaiie
coolmany 00 ynorpediieHnn ankoroiis 3a nocienaue 30 nHel Mo cpaBHEHUIO C CENbCKUMHU
wutenamu (31,2% npotus 17,1%; p<0,001). Hampotus, cpeau TekymMX MOTpeOuTenei
AJIKOTOJIS1 AMU30JUUECKOE TSKENI0E YIOTPEOIEHHE Yalle BCTPEUaIoCh B CEIbCKOW MECTHOCTH
(56,6% mnpotus 35,1%; p<0,001). B momHOCTBIO CKOPPEKTHPOBAHHON MOJETH CEIbCKOE
npoxxkusanue (OIL 2,42; 95% 1AW 1,88-3,11), myxckoit on (O 1,58; 95% AU 1,25-1,99) n
tekymiee kypenue (O 1,77; 95% AU 1,41-2,22) Obuin HE3aBUCUMO CBSI3aHbI ¢ ucxooMm. [pu
HAIMYUU TpeX u Oojee (hakTopoB pucka ckoppekrupoannoe Ol cocraBumno 2,93 (95% AN
1,94-4,43).

3akarouenue. B Kazaxcrane ropoackue )xuteian yaiie ynorpeOisitoT ajlkorojb, OJHAKO
CpeIu TBIOIUX CEIbCKHUE IKUTENW 4Yalle JAEeMOHCTPUPYIOT SIHU30UYECKOE TIKEI0e
yrnorpebnenue. Ilpu aHamm3e alKOTOIBLHOTO IIOBEACHHUS BaXXHO pas3leisaTh caMm  (axT
yrnoTpeOIeHHs alKorois U PUCKOBAaHHBINA MATTEPH YIOTPEOICHUSI.

KiroueBbie ciaoBa: Kazaxcran, ynorpeOiieHHME ajKOrosl, 3MH30JUYECKOE TSIKEIO0e
yrnoTpeOJIeHue aJIKoToJIst, TOPOJCKOE U CeIbCKOE HaceleHue, (akTophbl pucka.
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DERIVATIVES OF 1-(3-AMINOPROPYL)-1H-IMIDAZOLE
AS POTENTIAL LOW-TOXICITY LOCAL ANESTHETICS
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T.S. NURGOZHIN'?

1 5.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2 Bekturov Institute of Chemical Sciences, Almaty, Kazakhstan

Abstract

Introduction. Aminopropylimidazole derivatives, which potentially can have various
pharmacological activities and have a wide range of applications in pharmacochemistry, were
selected as the object of study.

Aim. The study aimed to investigate some biological effects of new
aminopropylimidazole derivatives. In this study, we investigated the acute toxicity and local
anesthetic activity in an experiment on laboratory animals.

Materials and Methods. The study of the acute toxicity of the compounds was conducted
on healthy, sexually mature, non-linear mice. The study of local anesthetic activity during
infiltration anaesthesia was carried out using the method of Bulbring and Wajda on male guinea
pigs. The tail flick method was used for the experimental study of local anesthetic activity
during conduction anaesthesia.

Results. The compounds showed low toxicity, as well as a positive effect of varying
degrees of expression during the study of local anesthetic activity in models of conduction and
infiltration anaesthesia, exceeding the indicators of novocaine.

Conclusion. The obtained results may become the basis for further in-depth study of these
compounds within the framework of expanded preclinical trials, including the study of chronic
toxicity and the determination of optimal therapeutic doses, with the aim of creating new local
anesthetic agents.

Key words: aminopropylimidazole derivatives, toxicity, local anaesthetic activity,
conduction anaesthesia, infiltration anaesthesia.

Introduction. Pain is one of the most common complaints in people with acute and
chronic diseases, which significantly reduces the quality of life of the patient [1]. Every doctor
of any profile is faced with the elimination or prevention of pain syndrome. At the moment in
dentistry, ophthalmology, gynaecology and surgery local anaesthetics are mostly used for
temporary pain relief and are preferred to general anaesthesia because they can reduce the
number of postoperative complications [2]. Local administration of anaesthetic solutions is a
priority because it allows rapid anaesthesia of the area to be treated and also avoids systemic
complications. Therefore, some outpatient surgeries performed under local anaesthesia require
highly effective drugs for local anaesthesia to control pain syndrome [3]. However, despite the
urgency of the problem, the availability of pharmacological developments in this field, and the
available guidelines and recommendations on pain management, the problem is far from being
solved and patients often do not receive adequate care [4].
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The use of local anesthetics in medical practice often has side effects, like many drugs,
which leads to the need to create safe and effective local anesthetics [5]. Currently, the
emergence of drugs with a long action and high efficiency can open up great opportunities for
their use in various fields of medicine.

In clinical practice, various groups of drugs are used for pain management, among which
local anaesthetics have a number of advantages because they have a variety of dosage forms,
wide clinical application, relatively few complications and negligible effects on the
physiological functions of the patient [6]. Thus, local anaesthetics play an indispensable role in
the management of pain, and are undoubtedly among the first choices for use [7]. Local
anaesthetics can help to reduce discomfort and create a favourable environment for the patient
to manage pain symptoms. There is an expanding arsenal of local anaesthetics that could
provide sufficient depth of analgesia for a relatively long period of time, while having minimal
side effects, which could ultimately improve the quality of care [8].

Heterocycles containing azole ring system exhibit a wide range of biological properties,
which include antiparasitic [9], antibacterial [10,11], antifungal [12], antimalarial [13],
antituberculosis [14] and antiviral properties [15], antitumour [16], and antioxidant properties
[17]. A number of studies have shown the presence of anti-inflammatory properties in imidazole
compounds [18,19]. For example, a series of halogenated 1,5-diarylimidazole compounds were
synthesised and their inhibitory effect on lipopolysaccharide (LPS) induced PGE2 production
in RAW 264.7 cells was evaluated, among which four compounds were identified as stronger
inhibitors of PGE2 production than celecoxib [20]. The results of a series of l-aryl-
5,6(1H)dioxo-2,3-dihydroimidazo[1,2-a]Jimidazole ~ derivatives = showed  that 1-(4-
methylphenyl)-2,3-dihydro-1H-imidazo[1,2-a]imidazole-5,6-dione is a negative allosteric
modulator (NAM) of the human p-opioid receptor [21]. The synthesized 2-substituted-1H-
phenantro [9, 10-d]imidazole compounds exhibited analgesic activity in the tail-flick model
[22]. Achar et al. prepared a class of 2-methylaminobenzimidazole compounds and investigated
its analgesic and anti-inflammatory activity in vivo. Among them, two compounds showed
significant analgesic and anti-inflammatory activity compared to the reference nimesulide [23].

One of the pharmacological properties of imidazole derivatives is local anesthetic
activity. In the studies of Yan R. et al., it was indicated that the synthesized 1,2,4,5-
tetrasubstituted imidazoles showed local anesthetic activity [24]. Another study found two
imidazole derivatives that were superior in activity to bupivacaine and similar in toxicity [25].

These data give us grounds to assume that the newly synthesized imidazole derivatives
have local anesthetic activity. In this regard, the aim of our work was to evaluate the potential
of the fragment 1-(3-aminopropyl)-1H-imidazole as a local anesthetic.

Materials and methods.

Ethical issues

All studies were approved by the Local Bioethics Commission of Asfendiyarov Kazakh
National Medical University (Protocol No. 8 (114), dated 01.27.2021).

Chemical synthesis and structural analysis

For experimental study of acute toxicity and local anesthetic activity, the objects of the
study were 3 azaheterocyclic derivatives with an aminopropylimidazole fragment (Figure 1),
synthesized at the A.B. Bekturov Institute of Chemical Sciences.
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Figure 1. Chemical structure of compounds.

The reaction progress and individuality of compounds were controlled by TLC on
aluminium oxide of 1l degree of activity, with iodine vapour stains. IR spectra were recorded
on a Nicolet 5700 FT-IR spectrometer (USA) in KBr pellets and in thin film. *H and *3C NMR
spectra were taken on a JNM-ECA Jeol 400 spectrometer (Japan) (399.78 and 100.53 MHz,
respectively) using DMSO-d6 solvent. Chemical shifts were measured relative to the signals of
the residual protons or carbon atoms of deuterated dimethyl sulfoxide.

N-[(2-Fluorophenyl)(diethyl)methyl]-3-(1H-imidazol-1-yl)propan-1-amine(1)

In a flat-bottomed conical flask equipped with a Dean-Stark trap with a reflux condenser,
2.1 ml (0.016 mol) of 1-(3-aminopropyl)-1H-imidazole in 185 ml of absolute benzene are
placed. Then 3.46 ml (0.034 mol) of 2-fluorobenzaldehyde and 2.86 ml (0.022 mol) of diethyl
phosphite are successively added. The mixture is stirred for 20 min at room temperature. With
constant stirring, the reaction mixture is heated at the boiling point of benzene for 37 h. After
distilling off the solvent, the residue is repeatedly washed with hot hexane. From the hexane
fraction,N-[(2-fluorophenyl)(diethyl)methyl]-3-(1H-imidazol-1-yl)propan-1-amine1(3.82 g,
58%) with Rf 0.11 (Al203, eluent hexane: chloroform - 1:3), nD20=1.535.

Calculated for C17H25N303 PF: C 55.28; H 6.77; N 11.38; P 8.39.

Found: C 55.25; H 6.80; N 11.40; P 8.41.

IR spectrum, cm-1: 1457 (C=C); 1081 (CN); 1157 (P=0); 757 (PC); 1030 (C-F).

'H NMR spectrum (5, DMSO-d6): 0.92 s (6H, H-14.23), 2.09 s (2H, H-7), 2.45 s (1H, H-
8ax), 2.63 (1H, H-8 eq), 2.63 s (1H, NH), 3.46-3.55 s (2H, H-13ax,22ax), 3.57-3.70 s (2H, H-
13eq,22 eq), 3.87 (2H, H-6). (1H-imidazol-1-yl)propyl: 6.77, 6.96, 7.53 s (3H, CHimidazol).
7.16, 7.34, 8.09 d (4H, C6H4F).

13C NMR spectrum (5, DMSO-d6): 16.9, 17.0 (C-14, 23), 27.5, 44.0, 44.5 (C-6-8), 51.8,
61.4 (C-10, 13.22). (1H-imidazol-1-yl)propyl: 119.7, 128.2, 137.4 (CHimidazol). 115.4-162.2
(C6H4F).

COSY NMR spectrum: H8ax—H8eq, H14,23—H13,22, H7—H6.,H22ax—H22eq,
H13ax—HI13eq, H19—H20, H19—H18. HMQC NMR spectrum: H23.14—C23.14, H7—C7,
H8ax—C8, H8eq—C8, H22ax—C22; H13ax—C13, H22eq-C22; H13eq—C13, H6—C6,
H10—C10, H2—C2, H20—C20, H5—C5, H19—C19, H4—-C4, H17—-C17, H18—Cl18.
HMBC NMR spectrum: H23.14—C22.13, H6—C7, H10—C15, H10—C20, H10—C20,
H2—C4, H2—C5.

ComplexN-[(2-Fluorophenyl)(diethyl)methyl]-3-(1H-imidazol-1-yl)propan-1-amine (2,
Compound A)
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To obtain the inclusion complex, mix solutions of 2 g (0.005 mol)N-[(2-
Fluorophenyl)(diethyl)methyl]-3-(1H-imidazol-1-yl)propan-1-aminein 50 ml of ethyl alcohol
and 6.14 g (0.005 mol) of B-cyclodextrin in 80 ml of distilled water. The mixture is placed in a
drying oven, ethanol and water are evaporated at 50-550C. The inclusion complex of diethyl
(((3-(1H-imidazol-1-yl)propyl)amino)(2-fluorophenyl)methyl)phosphonate with B-
cyclodextrin 2 (7.88 g, 97%) is obtained as a white powder.

Calculated for C59H95N3PFO38: C 47.10; H 6.32; N 2.80; P 2.06.

Found: C 47.30; H 6.30; N 2.78; P 2.08.

Experimental animals

To study the safety and local anaesthetic activity of imidazole derivatives, we used
conventional methods recommended by the manual on experimental (preclinical) study of new
pharmacological substances by A. N. Mironov (2012) [26]. Experimental work was performed
on outbred white mice (8-9-week-old), guinea pigs (mature animals) and rats (7-8-week-old).
All laboratory animals were previously quarantined for 2 weeks. The animals were housed in
specialized cages under controlled hygienic conditions at a temperature of 25 + 2 °C, with
adequate ventilation and a natural 12-hour light/dark cycle. They had unrestricted access to
clean drinking water and standardized feed appropriate for each species. Animals were
individually identified using permanent marker labeling to ensure accurate tracking throughout
the study. All experimental procedures involving animals were conducted in accordance with
the Order of the Minister of Health of the Republic of Kazakhstan dated December 11, 2020
No. KP DSM-255/2020 “On approval of the rules for conducting preclinical (non-clinical)
studies and requirements for preclinical bases to assess the biological effect of medical
devices”, as well as the rules of the “European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific Purposes” and Directive 2010/63/EU of
the European Parliament and Council of the European Union on the protection of animals used
for experimental and other scientific purposes. Experimental procedures involving animals
were conducted in accordance with internationally accepted principles for the care and use of
laboratory animals and complied with the relevant national regulations.

Acute toxicity testing

Acute toxicity studies of the investigated compounds were carried out on healthy sexually
mature outbred mice of both sexes of the same age by subcutaneous administration (n = 78,
weight 18-20 g) [26]. Laboratory animals were divided into groups of 6 animals (3 female mice
and 3 male mice) each randomly. Aqueous solutions of the tested compounds in 3 different
concentrations (Table 2) and reference preparations (lidocaine, trimecaine, procaine) were
administered to animals once subcutaneously in the lateral surface of the body. The total
duration of observation of the animals was 14 days. During the observation period the general
condition of animals was recorded, in particular, behavioural characteristics, intensity and
character of motor activity, presence and character of convulsions, coordination of movement,
tone of skeletal muscles, reaction to tactile, pain, sound and light stimuli, condition of hair and
skin, colour of mucous membranes, tail position, quantity and consistency of faecal masses,
feed.

Local anesthetic activity in infiltration anaesthesia

A study of local anesthetic activity during infiltration anaesthesia was conducted using
the Bulbring and Wajda method on male guinea pigs [27]. Laboratory animals were randomly
divided into groups of 6 animals each to study one compound. Freshly prepared 0.5% solutions
of the test drug in a volume of 0.25 ml were injected intradermally into the back of each animal,
after removing the hair from it; freshly prepared isotonic solutions of the test compound were
injected intradermally at 4 points at the corners of a square with a side of 3 cm. Local anesthetic
activity was assessed 6-8 times for each of the selected concentrations. Sensitivity at the
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injection site was determined by touching with an injection needle in a series of 6 touches at
intervals of 3-4 s, every 5 min, for 30 min. For each experimental series, the following
parameters were assessed: the total number of needle stimulations that did not induce a skin
twitch response during a 30-minute observation period (anaesthesia index), the duration of
complete anaesthesia, and the total duration of anesthetic action.

Local anesthetic activity in conduction anaesthesia

The tail flick method was used for the experimental study of local anaesthetic activity in
regional anaesthesia. Modified method “tail flick” [28], was used for the experimental study of
local anaesthetic activity in regional anaesthesia. The study was carried out on outbred white
male rats. Laboratory animals were divided into groups randomly with 6 animals in each group
for the study of one compound. The principle of the method is to record the latent period of tail
retraction during thermal exposure of its middle part by a focused light beam of an
optoelectronic algesimeter TF-003 before and after anaesthesia. The intensity of the thermal
nociceptive effect was adjusted so that the initial tail twitch responses proceeded with a latent
period between 3 and 6 seconds. Initially, the threshold of pain sensitivity was determined.
Then, a solution of test compound and reference drug in a volume of 1 ml was injected evenly
on the four sides of the root of the tail of the rat. After administration of test compound and
reference drugs, retesting was performed for a specific time interval. An increase in the latency
period of the tail wagging reflex by a factor of 2 will be evaluated as complete anaesthesia.
Compounds and reference drugs (lidocaine, trimecaine, procaine) were compared in terms of
time of onset of anaesthesia, duration of complete anaesthesia and total duration of anaesthetic
effect of the drug.

Statistical analysis

The median lethal dose (LDso), expressed as the mean value + standard error, was
calculated based on the experimental results. LDso values were estimated using the
QuestGraph™ LDso Calculator (AAT Bioquest, Inc. https://www.aatbio.com/tools/Id50-
calculator). All data are presented as mean + standard error of the mean (SEM) or standard
deviation (SD), as specified. Statistical analyses were performed using SPSS 27.0 software
(IBM, USA). To assess the precision of the median lethal dose (LD50) estimation, the 95%
confidence interval (95% CI) was calculated using Student’s t-test for small sample sizes. The
calculation was performed according to the following formula:

95%CI=LD50txSE95%CI=LD50txSE,
(1)

where LD50 is the median lethal dose, SE is the standard error of the mean, and t is the
critical value of Student’s t-distribution for a two-tailed 95% confidence interval with n —
1 degrees of freedom. For n = 6, the value t = 2.571 was used [29].

Pairwise comparisons were performed using Student’s t-test followed by Holm-—
Bonferroni correction for multiple testing. All quantitative data obtained from the experimental
series were assessed for compliance with normal distribution using the Shapiro-Wilk test,
which has high sensitivity for small sample sizes.

Results

Synthesis of aminopropylimidazole derivatives

We have found that bicyclic derivatives with an imidazole fragment have growth-
stimulating activity (Compound B) [30] and toxicity to tumor cells and the ability to activate
polyamine oxidase in liver lysates (Compound B) [31]. The difference is in the bicyclic part —
(benzoyloxy)imino groups at the 9-position of the bispyridine ring in Compound B and
Compound C affected bioactivity. It should be noted that the pharmacological potential is far
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from exhausted, in particular, including local anesthetic activity. In addition, the "replacement”
of the bicyclic part with a phosphonate fragment seems interesting. Therefore, a new a-
aminophosphonate was synthesized based on 1-(3-aminopropyl)-1H-imidazole under the
conditions of the Kabachnik-Fields reaction. The interaction of 3-(1H-imidazol-1-yl)propan-1-
amine with 2-fluoraldehyde and diethyl phosphite in benzene at 70-90 °C yielded the target a-
aminophosphonate (58%), which is a thick, mass-like product. B-cyclodextrin was used to
encapsulate the aminophosphonate molecule (Figure 2).

()\\P/oc:H5
N

= Ng\N C;H
H  OC,Hs N-GHg o 0C,H; ~/ 6 Oy OC,Hs
— ‘\/ NH Yp/ 77 BCD l\/ NH ‘\r{ )

(\N'CXH(,NHZ ’ N Bt
M 0 F 0C,H; OC,Hs
H H
H F F * B-CD

1 2
Figure 2. Synthesis of aminopropylimidazole derivatives.

The structure of the compounds was confirmed by 1H, 13C NMR methods. In the 1H
NMR spectrum of the Compound A is characterized by the presence in the strong-field region
of the spectrum at 0.92 ppm of a six-proton singlet signal of methyl protons H-
14,14,14,23,23,23 of two ethoxy groups. Methylene protons H-7,7 of the imidazolepropyl
fragment appeared as a two-proton singlet signal at 2.09 ppm. Methylene protons H-8ax and
H-8eq resonated with two singlets at 2.45 and 2.63 ppm, respectively. Methylene protons H-
6,6 appeared as a two-proton singlet at 3.87 ppm. The quaternary proton H-10 appeared as a
doublet signal at 4.44 ppm. Due to the presence of proton-proton exchange processes with
solvent molecules, protons H-9 appeared as a broadened singlet signal at 5.28 ppm. In the
imidazole ring, protons H-5, H-4, and H-2 appeared as singlets at 6.77, 6.96, and 7.53 ppm,
respectively. Fluorophenyl protons H-17 and H-19 resonated as a single-proton doublet at 7.16
ppm, and protons H-18 and H-20 appeared as singlets at 7.34 and 8.09 ppm, respectively.

In the 13C NMR spectrum of the compound1 signals of ethoxy groups appeared at 16.93
and 16.98 (C-14,23) and 61.38 (C-13,22) ppm. The tertiary carbon atom C-10 appeared at 51.79
and 53.14 ppm. The imidazolepropyl carbon atoms resonated at 27.47 (C-7), 43.98 (C-6), 44.48
(C-8), 119.66 (C-4), 128.19 (C-5) and 137.40 (C-2) ppm. The carbon atoms of the aromatic
fragment resonated at 115.41 (C-17), 121.32 (C-15), 130.84 (C-20,18) and 159.73 and 162.17
(C-16) ppm. Structure of the Compound A was also confirmed by the methods of one-
dimensional DEPT spectroscopy and two-dimensional NMR COSY (1H-1H), HMQC (1H-
13C) and HMBC (1H-13C) spectroscopy, which makes it possible to establish spin-spin
interactions of homo- and heteronuclear nature. In the 1H-1H COSY spectra of the compound,
spin-spin correlations are observed through three bonds of protons of neighboring methyl-
methylene, methylene-methylene and methine-methine aliphatic and aromatic groups: H8ax-
H8eq (2.47, 2.63 and 2.63, 2.47), H14,23-H13,22 (0.91, 3.54 and 3.54, 0.91), H7-H6 (2.08,
3.85and 3.85, 2.08), H22ax-H22eq; H13ax-H13eq (3.48, 3.60 and 3.60, 3.48), H19-H20 (7.13,
7.30 and 7.30, 7.13), H19-H18 (7.14, 8.07 and 8.07, 7.14) ppm.

Heteronuclear interactions of protons with carbon atoms through one bond were
established by 1H-13C HMQC spectroscopy for the following pairs present in the compound:
H23,14-C23,14 (0.90, 17.10), H7-C7 (2.07, 27.70), H8ax-C8 (2.45, 44.42), H8eq-C8 (2.62,
44.62), H22ax-C22; H13ax-C13 (3.49, 61.95), H22eq-C22; H13eq-C13 (3.60, 61.75), H6-C6
(3.87, 44.01), H10-C10 (4.43, 52.37), H2-C2 (7.50, 137.38), H20-C20 (7.31, 130.86), H5-C5
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(6.75, 128.82), H19- C19 (7.13, 125.15), H4-C4 (6.94, 120.26), H17-C17 (7.15, 115.98), H18-
C18 (68.08, 130.86) ppm.

Heteronuclear interactions of protons with carbon atoms through two or more bonds were
established using 1H-13C HMBC spectroscopy for the following pairs present in the
compound: H23,14-C22,13 (0.90, 61.42); H6-C7 (3.84, 27.71); H10-C15 (4.41, 121.36), H10-
C20 (4.42,130.72), H10-C20 (4.41, 160.69); H2-C4 (7.50, 119.48), H2-C5 (7.50, 128.62) ppm.

Acute toxicity evaluation

Compounds and comparison preparations were administered in 3-4% solutions,
depending on the dose, in a volume not exceeding 1 ml. The results of the studies are shown in
Tables 1, 2.

Table 1. Acute toxicity of aminopropylimidazole derivatives for subcutaneous
administration.

No. Compound, drug LDsoxSE, mg/kg 95% confidence interval, mg/kg
1 Compound A 1287+31.9 * 1204.99-1369.01

2 Compound B 901+£20.3 * 848.8-953.2

3 Compound C 930£17.78* 884.3-975.7

4 Lidocaine 230+35.7

5 Trimecaine 375+3.1

6 Procaine 480+1.0

Notes: Data were reported as means +SE (n=6). * P<0.001 compared to all reference drugs
(t-test).

Table 2 . Toxicity data of compounds A, B, C in mice.

Compounds Number of animals, goal Deaths %
Total Deaths
Compound A
800 mg/kg 6 0 0
1000 mg/kg 6 1 16,6
1300 mg/kg 6 3 50
Compound B
800 mg/kg 6 1 16,6
1000 mg/kg 6 5 83,3
1200 mg/kg 6 6 100
Compound C
800 mg/kg 6 0 0
1000 mg/kg 6 5 83,3
1200 mg/kg 6 6 100

* Dosages were selected according to the mortality of the animals in each group.

When administered subcutaneously, Compound A at a dose of 800 mg/kg did not produce
any signs of intoxication. With dose escalation to 1000 mg/kg, clear signs of intoxication were
observed. Toxic effects appeared after 10-12 hours and were manifested by general depression
in the animals: mice showed lethargy, reduced locomotor activity, hypodynamia, decreased
appetite, and a 5-10% reduction in body weight, which recovered after 24 hours. One mouse
died. At a dose of 1300 mg/kg, no response to external stimuli was observed; respiration
initially became rapid and shallow, followed by deep and convulsive breathing, and tonic—
clonic seizures developed. Death in three mice occurred 12—24 hours after the initial cessation
of respiration.
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Following administration of Compound B (800 mg/kg), the first signs of intoxication
appeared within 30—60 minutes. In animals, convulsive muscle twitching, episodes of apnea,
and changes in behavioral activity were gradually observed 30-40 minutes after administration.
Subsequently, locomotor activity gradually recovered, respiration normalized, and within 56
hours the animals returned to baseline activity levels prior to compound administration.
Complete restoration of physiological parameters occurred within 24 hours. At doses of 1000
and 1200 mg/kg, 5 and 6 deaths, respectively, were recorded within 12 hours, characterized by
respiratory arrest.

After subcutaneous administration of Compound C, within the first minutes at a dose of
800 mg/kg, laboratory animals exhibited drowsiness, ataxia, tremor and weakness of the limbs,
and convulsions, followed by respiratory depression. No significant changes in body weight
were observed. Recovery occurred after 10-12 hours, although one mouse died. At increased
doses of 1000 and 1200 mg/kg, adynamia was observed in mice. Immediately after
administration, convulsions occurred lasting 20-30 minutes, after which the animals exhibited
deep breathing. Death occurred 24 hours after administration.

It should be noted that the clinical manifestations observed in laboratory animals,
including their behavioral responses and pathological changes, did not differ depending on sex.

After administration of the compound, the animals were continuously monitored for the
first 4 hours and subsequently observed daily for 14 days. The study did not involve the
induction of pain; therefore, anesthesia was not applied. Animals that reached a terminal state
or exhibited severe signs of distress were humanely euthanized under general anesthesia
(Zoletil-Xylazine). Euthanasia was performed using Zoletil-Xylazine anesthesia followed by
cervical dislocation.

After euthanasia, macroscopic examination of the liver, kidneys, and lungs was
performed, including assessment of organ size, color, consistency, and the presence of
pathological changes. Histology was presented in the high-dose groups, where pronounced
changes were observed in the lungs, liver, and kidneys.

During the investigation of Compound A, administration at a low dose resulted in focal
serous hepatitis in the liver and hydropic degeneration in the kidneys. This type of irreversible
degenerative change may lead to acute renal failure, which can be accompanied by pronounced
pulmonary manifestations such as focal pneumonitis and pulmonary edema, potentially
resulting in death. At higher doses, focal hepatic alterations characterized by venous congestion
and protein dystrophy were observed. In the lungs, venous congestion accompanied by
erythrodiapedesis was detected, while cortical necronephrosis was observed in the kidneys. In
this regard, acute renal failure can be considered the probable cause of death.

In the case of Compound B, histological examination of target organs revealed venous
congestion in the liver, microcirculatory venous congestion accompanied by erythrodiapedesis
in the lungs, and necronephrosis in the kidneys, which ultimately led to death.

For Compound C, histological analysis of target organs demonstrated protein dystrophy
in the liver as well as protein dystrophy and venous congestion in the kidneys. In the lungs,
focal hemorrhages in the alveoli and focal emphysematous changes were observed.

During the histopathological examination, various changes in the major organs caused by
the tested compounds were identified. (Figure 3).
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x400: 1A — hepatic venous fullness, protein dystrophy; 1B — venous fullness with
erythrodiapedesis; 1C — cortical renal necronephrosis. 2A — venous liver fullness; 2B —
venous fullness with erythrodiapedesis; 2C — renal necronephrosis. 3A — hepatic protein
dystrophy; 3B — small focal bleeding in the alveoli, small focal emphysema of the lungs; 3C —
protein dystrophy, venous renal fullness.

Evaluation of local anesthetic effect in infiltration anaesthesia

When studying infiltration anaesthesia, the depth of anaesthesia in ‘anaesthesia indices’,
the duration of complete anaesthesia and the total duration of the anaesthetic effect were
determined. Depth of local anaesthetic effect — weakening of nociceptive reaction caused by
the substance (up to its complete disappearance) in comparison with the initial values of this
reaction in response to nociceptive stimulation of the tissue area locally affected by the
substance. Full anaesthesia — increase in the latency period by at least 2 times (by 100%).
Duration of anaesthesia — the period of time from the development of local anaesthesia to its
disappearance.

The obtained experimental data showed that the substances are effective to varying
degrees in infiltration and conduction anaesthesia. The results of the study of the local
anesthetic activity of aminopropylimidazole compounds in infiltration anaesthesia are shown
in Figures 4 and 5.
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Figure 4. Anaesthesia index of compounds during infiltration anaesthesia (0.5% aqueous
solutions). Notes: Data are reported as means+SD (n=6), t-test, Holm-Bonferroni correction.
A — Anaesthesia index (max-36).

B full anaesthesia
100 M total duration

Anaesthesia duration, min

1 compound 2 compound 3 compound Procaine Lidocaine Trimecaine

Compound |/ Reference drug
Figure 5. Local anesthetic activity parameters of 0.5% solutions (infiltration anaesthesia
model). Notes: Data are reported as means+SD (n=6), t-test, Holm-Bonferroni correction:
*P<0.05 compared to procaine. **P<0.001 compared to trimecaine.

According to Figures 4 and 5, it can be noted that Compound A (the complex of
diethyl[(3-(1H-imidazol-1-yl)propylamino)(2-fluorophenyl)methyl]phosphonate with B-CD)
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at a concentration of 0.5% was the most effective in terms of the total duration of anaesthesia
compared to procaine.

Evaluation of local anesthetic effect in conduction anaesthesia

When modelling conduction anaesthesia, the compound benzoyloxime 3-(3-boc)-7-(3-
imidazolopropyl)-3,7-diazabicyclo[3.3.1]nonane with B-CD (compound C), which induced
complete anaesthesia (complete anaesthesia index 38.3), was slightly inferior to trimecaine
(p>0.05) and superior to procaine (p>0.05), but inferior to lidocaine. The duration of action was
62 minutes, which was superior to trimecaine and procaine but inferior to lidocaine. It is likely
that the presence of the benzoyloxime group contributes to the local anaesthetic activity
observed in conduction anaesthesia. Table 4 summarises the results of the study.

Table 4. Local anesthetic activity parameters of 1% solutions (conduction anaesthesia
model).

Compound, reference Duration of deep anaesthesia, Total duration of action,
drug min min

Compound A - 22.8+1.48*
Compound B - 6.67+1.18**
Compound C 38.3+5.55 62.0+4.84
Trimecaine 47.3+8.4 56.9+12.8
Lidocaine 65.0+18.4 90.0+18.4
Procaine 35.2+7.1 42.3+13.6

Notes: Data were reported as means =SE (n=6). * P<(0.05 compared to trimecaine,
** P<0.05 compared to trimecaine, novocaine (t-test, Holm-Bonferroni correction).

The  complex of  diethyl [(3-(1H-imidazol-1-yl) propyl-amino) (2-
fluorophenyl)methyl|phosphonate  with B-CD (compound A) and 3-(3-boc)-7-(3-
imidazolopropyl)-3,7-diazabicyclo[3.3.1.1]nonane with B-CD (compound B) at 1%
concentration did not show complete anaesthesia. The duration of action was 22.8 min for
compound A and 6.67 min for compound B.

Discussion. According to the literature imidazoles are low toxic [32, 33], which was
confirmed by this experiment. The toxicity results showed that diethyl[(3-(1H-imidazol-1-
yl)propyl-amino)(2-fluorophenyl)methyl]phosphonate with B-CD (compound A) was the least
toxic: The LD50 was 1287 mg/kg. This value was 5.3 times higher than lidocaine, and
trimecaine 3.2 times and procaine 2.5 times. Unlike other groups, the presence of 2-
fluorophenylmethyl phosphonate in the composition of the group possibly reduces the toxicity
of this compound. This is consistent with the data of a number of studies on the synthesis of
new aminophosphonates containing fluorine in its structure, showed low toxicity. Thus, in the
studies of Yu VK et al. and Singh I. et al. synthesised dimethyl[(4-benzhydrylpiperazin-1-yl)(p-
o-fluoro-phenyl)methyl]phosphonates were less toxic compared to reference drugs —
trimecaine, lidocaine and procaine [34, 35].

The indicators for compounds C were also of low toxicity: the LD50 for 3-(3-BOC)-7-
(3-imidazolopropyl)-3,7-diazabicyclo[3.3.1]nonane with B-CD (compound B) was 901 mg/kg,
and for benzoyloxime 3-(3-BOC)-7-(3-imidazolopropyl)-3,7-diazabicyclo[3.3.1]nonane with
B-CD (compound C) it was 930 mg/kg. These values were 3 times higher than those of lidocaine
and 2 times higher than those of trimecaine and procaine. Both compounds contained
complexes of imidazolopropyl with diazabicyclononane and B-CD, which likely contributes to
their low toxicity. In Grecu M. et al. studies have demonstrated the role of complexes with -
CD in improving the safety profile of compounds [36]. Between compounds C and B,
Compound C (930 mg/kg) was the least toxic, slightly surpassing compound B (901 mg/kg),
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most likely due to the presence of a benzoyloxime group in its structure. Thus, it can be assumed
that the presence of imidazole group in the structure of molecules helps to reduce toxicity.

A study of the local anesthetic activity of imidazole derivatives in infiltration anaesthesia
model showed that compound A is higher than procaine and lidocaine in terms of anaesthesia
index, less than trimecaine. The complete anaesthesia index of this compound exceeded the
corresponding parameters of the reference drugs; however, no statistically significant
differences were found (p>0.05). In terms of the total duration of anaesthesia, this substance
exceeded the corresponding parameter of procaine by twofold. This is probably due to the
presence of 2-fluorophenylmethyl phosphonate in the structure of the fragment, which led to an
increase in the duration of complete anaesthesia and general anaesthesia. In a study by Perrone
MG. et al. some fluoromethyl substituted compounds had biological activity as analgesics [37].
Also, Almasirad A. et al. determined that the phenyl moiety can enhance the analgesic activity
of triazole derivatives [38]. These literatures show the analgesic activity of compounds that
contain fluorophenyl fragments.

In the study of local anaesthetic activity on the model of infiltration anaesthesia the least
active was 3-(3-boc)-7-(3-imidazolopropyl)-3,7-diazabicyclo[3.3.1.1]Jnonane with (B-CD
(compound B), which was inferior to lidocaine, procaine and trimecaine in terms of anaesthesia
index, complete and duration of anaesthesia. The activity of benzoyloxime 3-(3-boc)-7-(3-
imidazolopropyl)-3,7-diazabicyclo[3.3.1]nonane with B-CD (compound C) occupies an
intermediate position in comparison with other studied compounds: in terms of the anaesthesia
index, it was comparable to procaine and inferior to the other two reference drugs (p>0.05). In
terms of the general anaesthesia parameter, this compound was inferior to trimecaine but
slightly superior to lidocaine and procaine; however, no statistically significant differences
were found. Compound C showed lower values of complete anaesthesia compared to all
reference drugs (p>0.05). According to the results obtained during infiltration anaesthesia on
guinea pigs, all compounds showed positive results, slightly inferior to the comparison drugs.

Despite the absence of statistically significant differences in the mean values of the
duration of effect, the obtained data indicate a pronounced tendency toward a longer local
anaesthetic action of the studied compounds. It should be taken into account that the absence
of statistically significant differences in a number of comparisons may be associated with the
high variability of biological responses and the small sample size (n=6), which is typical for
preclinical studies of local anaesthetic activity. Under such conditions, the p-value may not
fully reflect the magnitude of the pharmacological effect; therefore, additional evaluation of the
effect size is of particular importance for the interpretation of preclinical study results.

In study of the local anaesthetic activity of aminopropylimidazole derivatives in
conduction anaesthesia model the least effective was 3-(3-boc)-7-(3-imidazolopropyl)-3,7-
diazabicyclo[3.3.1.1]nonane with -CD (compound B), which unlike the other two compounds
lacks fluorophenylmethyl phosphonate or benzoyloxime groups. It should be noted that
diethyl[(3-(1H-imidazol-1-yl)propyl-amino)(2-fluorophenyl)methyl]phosphonate with B-CD
(compound A) is low-toxic and most active in conduction anaesthesia, possibly due to the
presence of the fragment 2-fluorophenylmethyl phosphonate in the molecular structure.
Compound C showed positive result in conduction anaesthesia and was also low toxic
compared to the reference drugs. The molecule of this compound has a complex of
benzoyloxime and imidazolopropyl with diazabicyclononam with B-CD. The presence of
biological effect of this complex was confirmed in other studies. Thus, as a result of biological
screening Malmakova A. et al. found that the complex of O-benzoyloxime 3-(2-ethoxyethyl)-
7-cyclopropylmethyl-3,7-diazabicyclo[3.3.1.1]nonan-9-one with b-cyclodextrin shows high
analgesic activity and causes complete analgesia [39]. Also in another study by the same
scientists, the activity of complexes of benzoyloxime and diazabicyclonam with -CD was also
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with other compounds, for example, O-benzoyloxime 3-(3-ethoxypropyl)-7-[2-(piperazin-1-
yl)ethyl]-3,7-diazabicyclo[3.3.1]Jnonan-9-one in a series of experiments on models of
infiltration and conduction anaesthesia markedly exceeded the activity of reference drugs in a
number of indicators [40].

In summary, only one compound benzoyloxime 3-(3-boc)-7-(3-imidazolopropyl)-3,7-
diazabicyclo[3.3.1.1]nonane with B-CD (compound C) exceeded procaine and trimecaine in
terms of duration of anaesthesia in the conduction anaesthesia model, the other compounds
were lower than the reference drugs in all parameters.

Conclusion. Our experimental studies have shown that the studied modified
aminopropylimidazole derivatives are low toxic substances. The difference in chemical
structure did not significantly affect the degree of toxicity of the studied compounds. The least
toxic was the complex of diethyl[(3-(1H-imidazol-1-yl)  propyl-amino  (2-
fluorophenyl)methyl]phosphonate with B-CD (compound A). The study of local anaesthetic
activity on the model of infiltration anaesthesia revealed the most active compound - diethyl[(3-
(1H-imidazol-1-yl)propyl-amino)(2-fluorophenyl)methyl)methyl]phosphonate  with  B-CD
(Compound A), the parameters of which by duration of complete anaesthesia and total action
slightly exceeded procaine, and by the parameter of complete anaesthesia is close to the
corresponding parameters of trimekaine and lidocaine.

Experimental studies during conduction anaesthesia showed that the most effective was
the compound of benzoyloxime 3-(3-boc)-7-(3-imidazolopropyl)-3,7-
diazabicyclo[3.3.1]nonane with 3-CD (Compound C), which was slightly higher than procaine
in terms of complete anaesthesia and higher than procaine and trimecaine in terms of total
anaesthesia.

Thus, diethyl [(3-(1H-imidazol-1-yl)propyl-amino)(2-fluorophenyl)methyl]phosphonate
with B-CD (compound A) and benzoyloxime 3-(3-boc)-7-(3-imidazolopropyl)-3,7-
diazabicyclo[3.3.1]nonane with B-CD (Compound C) are the most promising lead compounds

for further preclinical evaluation.
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1-(3-AMMHOITPOIIUT)-1H-UMHUIA3O0JI AbIH TYBIHABIJIAPBI TOMEH
YBITTBI )KEPT'TJIIKTI AHECTETUKTEP PETIH/IE

J.M. CEPJAJIMEBA !, .M. CATBAEBA !, M.JI. XAUUTOBA *,
A. KAJIIBIFAEBA 2, A. MAJIMAKOBA 2, BK. 10 2, B.B. TPYBAUEB !,
M.K. BAJIABEKOBA !, I.K. KAMPAHBAEBA !, 3.K. BATATOEBA !,
T.C. HYPTOXXUH ?

1 C.K. Acdenusapos ateiamars Kasak yITThIK MeuIIMHA YHEBEpCHTETI, Anmarsl, Kasakcran
2 A.B. BeKTypOB aThIHaFbl XUMHS FBUIBIMAAPHI HHCTUTYTHI, AnMathl, KazakcTan

Tyiingeme

Kipicne. 3eptrey HbIcaHbl peTiHJIE op TYPil (apMaKOJOTUSIBIK OEICEHIUTIKKE He KOHE
dapmakoxumusiga KeH ayKbIMABI KOJNJaHy MYMKIHIIMT ©6ap aMHHOMPOMUIMMHIA30
TYBIHIBIIAPBI TAHIAJIIBL.

Maxkcatbl. JKyMBICTBIH MakcaThl jKaHa aMUHOIPOMWJIMMHUAA30J TYBIHIBIIAPBIHBIH
Keoip OMOJIOTHSUIBIK dcepiH 3epTTey 00iabl. by 3epTreyne 613 3epTXaHaNbIK JKaHyapiiapra
KacaJFaH IKCIEPUMEHTTE JKEIeN YBITTBUIBIK MEH >KEPriliKTi aHeCTEe3HsIHbIH OelCeHAUTITiH
3epTTEeIK.

Marepuanmap meH daicrep. KocbuibicTapJblH JK€IeN YBITTBUIBIFBIH 3€pTTey cay,
KBIHBICTBIK JKETIJIT€H, CBI3BIKTBI €MeC ThIKaHAapAa Kyprizuiai. MHQUIbTpanusuibK
aHecTe3us Ke3iHe KePriTiKTi )KaHCBI3JaHIbIpy OEJICEHIUIINH 3epTTey TeHi3 IOMKaIapbIHbIH
epkekTepine Bulbring sxone Wajda omiciH KoigaHy apKbUIbl SKYPri3uifl. OTKI3TIIITIK
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aHeCTe3Ms KE31HJIET1 KePrUTKTI aHECTE3USTHBIH OCJICEHIUTITIH SKCIIEPUMEHTTIK 3€pTTEY YIIiH
«KYHPBIKTBI TAPTHII aTy» 9JIiC1 KOJAAHBIIIbI.

Harunxenep. KocbuibicTap TOMEH YBITTBUIBIKTHI KOPCETTI, COHBIMEH KaTap OTKI3TIIITIK
XKOHE MHPUIBTPALUSUIIBIK aHECTE3HsI YITUIEPIH/E KEPTUTIKTI KaHCHI3AaHABIPY OCJICEHAUTITIH
3epTTey Ke31HJI€ HOBOKAMH KOPCETKIIITEPIHEH achIll TYCETIH OPTYPJl JOpEeXeNn OH ocepii
KOPCETTi.

KopbIThIHABI. AJIBIHFAaH HOTIDKENEpP JKaHA JKEPriuTKTI aHECTETHKTEpIl Kacay
MaKCaThIH/Ia CO3BUIMANBI YBITTBUIBIKTBI 3€PTTEY/i JKOHE OHTAMIBl eMIIK J03aJiapbl
aHBIKTay/Abl KOCa aJFaHjla, KeHEUTUITeH KJIMHUKaFa JCHIHT1 3epTTeyiep MIEeHOepiHIe OChI
KOCBUIBICTAP/IBI OIAH 9pi TEPEH 3epPTTEyre Heri3 0oa anabl.

Tyiiingi ce3gep: aMHUHONPONMMIMMHIA30J TYBIHABUIAPHI, YBITTBUIBIK, JKEPTUIIKTI
YKAHCBI3IaHIBIPFBINT OCIICEHUTIK, OTKI3TIMITIK aHeCTe3Msl, HHPILTPAIHUSIIBIK AaHECTE3HS.

MPOU3BOJHBIE 1-(3-AMHUHOITPOITUJI)-1H-UMHNIA30JIA KAK
INOTEHHHUAJIBHBIE MAJIOTOKCUYHBIE MECTHBIE AHECTETUKH

JI.M. CEPJAJIMEBA %, D.M. CATEAEBA %, M.JI. XAIUTOBA 1,
A. KAJIIBIFAEBA 2, A. MAJIMAKOBA 2, BK. 10 2, B.B. TPYBAUEB !,
M.K. BAJIABEKOBA !, I.K. KAMPAHBAEBA?, 3.0K. BATAT'OEBA 1,
T.C. HYPTOXXUH ?

! Kazaxckuit Harmonanbueiii Meaumunckuii  yrusepcuter umenu C.JI. Achenmusposa,
Anmatel, Kazaxcran
2 YIHCTUTYT XMMUYECKHX HayK uM. bektypoBa, Anmatsl, Kazaxcran

AHHOTALUA

Beenenne. B kadectBe 0O0BEeKTa HccieOBaHHUS ObLIM  BBIOpAaHBI POU3BOJHBIE
aMUHOINIPONUIMMUIA301a,  KOTOpble  IMOTEHIMAIBbHO  MOTYT  00JlajaThb  pa3IM4HON
(apMaKoIOTHYECKOM AaKTUBHOCTBIO M  HMEIOT IIUPOKUH  CHEKTp NPUMEHEHUs B
(hapMaKOXUMUHU.

Heasn. Llenpto pa®oTbl ObUIO HCCIEIOBAaHHE HEKOTOPHIX OHOJOrMYECKHX 3(PPEKTOB
HOBBIX IPOM3BOJHBIX AMHUHONPONUIMMHAA307a. B JaHHOM HcCIenoBaHUU Mbl H3ydailH
OCTPYI0 TOKCHYHOCTb M MECTHOAHECTE3MPYIOIIYI0 aKTHMBHOCTb B OJKCIIEpUMEHTE Ha
1a00PaTOPHBIX JKUBOTHBIX.

Marepunansl u MmeToabl. V3ydeHne ocTpoil TOKCHYHOCTH COEIUHEHU POBOJMWIIOCH Ha
3I0POBBIX, IIOJOBO3PEIIBIX, HEJIMHEMHBIX MblIIax. l3ydeHHWE MECTHON aHECTE3HpYIOIIEeH
AKTUBHOCTH IIPU MH(MUIBTPALIMOHHOM aHeCTe3uH MPOBOIMIIOCH MeTo10M bynbOpunra u Baiina
Ha caMIlaX MOPCKHUX CBUHOK. [[J1s1 SKCIEPUMEHTAIBHOTO N3YYEHUSI MECTHOM aHECTE3UPYIOIIECH
AKTUBHOCTH IIPU MPOBOJIHUKOBOM aHECTE3UH UCIIOIB30BAJICSI METOJ OTIEPTUBAHUS XBOCTA.

Pesyabrarsl. CoequHeHHs] TPOIAEMOHCTPUPOBAIM HHU3KYH0 TOKCHYHOCTh, a TaKXKe
MOJIOKHUTEIBHBIN APPEKT pPa3INYHON CTENEeHU BBIPAKEHHOCTH IPH HM3YYEHHMH MECTHOU
AQHECTE3UPYIOUIEH aKTUBHOCTU B MOJIENSIX TPOBOAHUKOBOW U MHPUIBTPALIMOHHONW aHECTE3UH,
IIPEBOCX OIS IT0Ka3aTeIN HOBOKANHA.

3akirouenue. [lomydeHHbIE pe3yslbTaTbl MOTYT CTaThb OCHOBOM JUIA JAIbHEHIIETO
YIIIYyOJNEHHOTO HW3YYeHHs] JTHUX COEAMHEHHH B paMKax pacIIMPEHHBIX JOKIMHHUYECKHX
WCCJIEI0BAHMM, BKIIKOYAs U3YYEHUE XPOHMYECKOU TOKCUYHOCTH M OIIPENIEIIEHNE ONITUMAIIBHBIX
TEPANeBTUUECKUX /103 C LIEJIBIO0 CO3JaHMsI HOBBIX MECTHBIX AHECTE3UPYIOIINX CPEACTB.

KiroueBbie ci10Ba: NpOM3BOJIHBIE aMUHONPOINMIMMHUIA30a, TOKCUYHOCTh, MECTHAS
aHecTe3UpPYIoIIas aKTUBHOCTh, TPOBOIHUKOBAsI aHECTE3Us, MHPUIbTPALIHOHHAS] aHECTE3HSL.
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UINEMUSJIBIK KAPJITAOMUONATHS KE3IHJAE CYMEK KEMITTHIH
AYTOJIOT'UAJIBIK KKACYITAJTAPBIMEH UHTPAKOPOHAPJIBIK
TEPAIIUAHBIH KAYHICI3AII'T MEH OPBIHJIAJTY MYMKIHAITT:

IMNJIOTTBIK BAKBIJ/IAHATBIH KOI'OPTTBIK 3EPTTEY

A. TOJIETEHYJIBI 1, A.M. MOHILIOPITIOBA L, A.C. CEMJIbIA3MHOBA 1,
M.C. JIATUIIBAEBA !, M.B. ACKAPOB !, 5.C. ACEMBEKORB 2

1 «¥IITTHIK FBUIBIMEA MEIHIIMHA opranbirbl» AK, Actana, Kazakcran
2 C.K. Achenmuspos ateianarsl Kasak yITTHIK MeIMIIMHA YHEBEpCHTETI, Anmatsl, Kasakcran

Tyiiinaeme

Kipicne. Con »xak kapeiHma (CXK) nakreipy Gpakuusacel TOMEH HIIEMUSIIBIK
KapAMOMHUOTIATHS KIIMHUKAIBIK YCHIHBIMIAPFA HETI3NEIreH JOPLIiK TepanusFa KapamacTa,
(GYHKIMOHANABIK pe3epBTiH IIekTenyiMeH cumartanagsl. Cyiliek KeMiriHeH —ajblHFaH
ayTOJIOTHUSJIBIK KacylllaJapMeH MHTPAKOPOHAPIBIK TEpamusi MHUOKAPATHIH HIIEMUSIIBIK
3aKbIMJAHYbl JKOHE CO3BLUIMANbBI JKYPEK JKETKUIIKCI3Airi Oap mMmanueHTTepae KOChIMIIA
pEereHepaTHBTIK CTPATErust PETiH/Ee KapacThIPbLIa/IbI.

Makcatsl. Uemusinbik kapanomuomnatusachl sxkoHe CXKK makteipy dpakumsicsr <40%
MAIUEHTTEPIC CYHMEeK KEMITTHEH ajbIHFaH ayTOJOTHSUIBIK KacyIlajlapIbl HHTPAKOPOHAPIIBIK
EHTi3yJleH KEHIHT1 TEeXHUKAIbIK OPBIHJAIYBIH, 6 alJbIK KayilCi3AIiriH XKoHE 3epTTeYLILIIK
(GYHKIIMOHAJIBIK ©3repicTepi Oaranay.

Matepuanmap men daicrep. byn Gip opTanbIKThl MUIOTTHIK OaKbLIAaHATBIH KOTOPTTHIK
3epTTeyre uieMusubK kapauoMmuonatusicsl xxoHe CXKK nakreipy gpakumsicsr <40% 60naTbiH
20 mamueHt eHri3iigli. OH TalUEHTKE CYHeK KEeMITiHEH allblHFAaH AayTOJOTHSIIBIK
YKacyIajgapMeH HHTPAKOPOHAPIIBIK TEPAMUs KOHE JOPUTIK Tepamnus *Kyprizuial, an 10 namueHT
TEK JOPUTIK Teparnusi aujibl.

Horu:kesep. CKkpuHUHITEH ©TKeH 27 mauueHTTiH 20-Chl 3epTTeyre eHri3uil, 9p TonTa
10 manmentren Oomnapl. 6 aitna CXKK nakteipy GpakuusChIHBIH OpTalla MOHI yKacyIIaabIK
tepanus koropteiHaa 30.2 + 7.6%-nan 40.4 = 10.0%-ra e3repi, an 6akpuiay ToObIHAA 32.2 +
9.9%-nan 28.5 £ 6.7%-ra esrepai. NT-proBNP coiikecinmie 686.4 + 358.6-gan 381.7 + 168.1
nr/mi-re xoHe 1134.2 + 1939.5-ten 1242.6 + 1737.4 nr/mn-re e3repai. 6 MUHYTTBIK XYPY
KAIIBIKTBIFBI colikecinme 96.7 M sxoHe 33.2 M-re apTThl. NYHA Ki1achl xacyIianblK Tepamnus
koroptbiHaa 2.7 + 0.5-ten 1.8 + 0.6-ra TemeHaeni, an O0akbuiay TOOBIHJA ©3TepicCi3 Kajabl.
AybIp KIMHHUKAIBIK OKUFajap XxabapliaHFaH JKOK.

KopbiTbinabl.  Cyilek  KeMiriHeH — ajiblHFaH  ayTOJOTHSUIBIK  JKacyllajap/sl
WHTPAKOPOHAPJIBIK €HT13y TEXHUKAIBIK TYPFbIIaH OPBIHAANATHIH 9/1ic O0JIIBI KoHE 6 aii imiH/e
xabapylaHFaH ayblp JKaFbIMChI3 OKHFajJapMeH OailmaHpicThl Ooamazbl. JKypek KbpI3MeTi MEH
(GYHKIIMOHAIBIK KOPCETKIIMTEpAE KOJaIbl e3repicTep Oalkanipl, anaiiia HOTHXKENEp
3epTTEYIIUIIK CUMATTa KajaJabl )KOHE THIMAUIIK Typajbl TYNKUIIKTI TY>KBIPBIM >KacayFa Heri3
Oonmaiinbl. TONBIK KACyIIalbIK ©HIM CHITATTaMachl, MAIIMEHT JEHTeHiHIEer1 JepeKTep KoHE
KayIlci3aikTl KaTaH Oarajiay KaMTBUIFAH opl KapalFbl paHAOMH3AlMsIIaHFaH 3epTTEyJep
KaXKeT.
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Tyitinai ce3aep: MIIEMHSUIBIK KapAHMOMHOIIATHS, KYPEK KETKUTIKCI3Ir, CYHeK KeMiri
JKacyliaiapel, HWHTPAKOPOHAPNBIK WH(DY3Ws, [iH JKacyllaJapblH TpaHCIUTAHTAIUSATIAY,
MUJIOTTHIK 3K00a.

Kipicnme. CXK nakteipy Qpakmuscbl TOMEHACTCH HIIEMHUSUIBIK KapIAOMHUOTIATHS
CO3BUIMAJIBI KYPEK KETKITIKCI3AIriHIH, (PU3UKAIBIK KYKTEMETe TO3IMIUTIKTIH TOMEHICYIHIH
JKOHE KaWTajamalbl aypyXaHara yKaTKbI3yJIbIH MaHBI3[IbI ceOenTepiHiH Oipi O0bI TaObLTaIbI
[1-3]. On omerre Mmuokaps HH(DAPKTICIHEH HEMeECe CO3bUIMANIbI KOPOHAPJIBIK apTepHs
aypyblHaH KeWiH JaMHIbl OHE 6OMIpIIEH MHUOKApATHIH KOFAIybIMEH, OpPBIHOACYIIIBI
¢bubpo30eH, KapbIHIIAHBIH KOJANCHI3 PEMOACIICHYIMEH >XOHE CHCTOJIANBIK (HYHKIUSHBIH
yaemen TeMmeHAeyiMeH cumartanansl  [4,5]. Kazipri KIMHUKaJIBIK HYCKayJBIKTapFra
HETI3JIeNTeH JOpUTIK Tepamusl HOTIDKENEpAl KaKCapTKaHBIMEH, KOINTereH NalueHTTepae
OHTaWJIAH/BIPBUIFAH €MIe KapaMacTaH (PYHKIIMOHAIABIK PE3EPBTIH IIEKTETYl KOHE TYPaKThI
CHUMIITOMJIAp CaKTaiabl [6].

PerenepaTuBTI koHE JKacCyIIANbIK TOCUIAEP HIIEMHSUIBIK KYPEK aypybl MEH KYpeK
KETKIUTIKCI3IITIH eMAeYAeri KOChIMINIA CTpaTerusiap peTinie 3eprreiin kenemi [7]. bacranksl
TYKBIpbIM/IaMaliap EHTI3UITeH JKacyllanap 3aKbIMIaIFaH MHOKApATHl TIKENEH alMacThIPybl
MYMKiH Jlen OoJpKaraH, ajaija Kasipri TYCIHIIpY HEFYpIIbIM CaK XKOHE HETi3IHEeH )XaHama
OHOJOTUSUIIBIK ocepiiepre 6ackIMabIK Oepeni [8]. Onapra napakpuHIiK curHai 6epy, KaObIHYIbI
MOIYJISIIMsIIAY, AHTUOTEHe3, OJHIOTeIMWJIH KaJIblHA Kelyl JKOHE JKacylmaJaH ThIC
BE3UMKYyJalap apKbUIBI JKYPETIH jKacyllaapalblK KOMMYHHKamus >kataabl [9]. OcwiHpait
OMOJIOTHSIIBIK HETi3ZieMere KapamacTaH, CO3BUIMANbl HIIEMISUIBIK KapIuOMUOIATHSAAFbI
KIIMHUKAJIBIK HOTHXKeNep Oipkenki emec Oonbin Kanyaa [10].

Cyiiek KeMiriHeH albIHFaH ayTOJOTHSIIBIK KACYIIAIBIK OHIMAEP KIMHUKAIIBIK TYPFBIIaH
TapThIMABI, ce0ebi onap auIOreHIiK HMMYHABIK YHIECIMCI3IKTI OOJIABIPMAaNIbl >KOHE
KaJIBINTACKAH KaTETEPIIIK TICUIEP apKbUIbl €Hri31Tyl MyMKiH [11]. MHTpakopoHapbIK €HTi3y
UHTEPBEHIMAIIBIK KapAUOJIOTUS1a TEXHUKAIBIK TYPFbIIaH TaHBIC 9J1iC OOJBIN TaObLIA/IbI )KOHE
UIIEeMUsIFA YIIbIparaH MUOKap]l ailMaKTapblHA Kacyllanapibl eHIPIIK KEeTKI3yre MYMKIHIIK
6epyi MmyMKkiH [12]. CoHbpIMeH KaTtap, jKacylaiap/ibl HHTPAaKOPOHAPJIBIK €HI13y Mpoleaypara
0alIaHbICTBl ACKBIHYJAP/bI, aPUTMUSIIAP/AbI, KOJANCHI3 JKYpPEK-KaHTAMBIPJIBIK OKHFaIap bl
KOHE KOPOHAPJIBIK KaH aFbIMbIHA Hemece TpoMOo3fa OalIaHbICThl BIKTHUMaJl acKbIHYJIap/Ibl
KaMTUTBIH KYHell Kayllnci3jik MOHUTOPUHTIH KaxeT ereai [13,14].

byn canmaHblH Herisri mekteynepiHiH Oipi cyilek KeMiriHeH ajbIHFaH >KacyIIaliblK
OHIMJIEPIIH OUONOTHSIIBIK TeTeporeHauiri Ooneim Tabbutanbl [15]. JKacyma mo3acsl,
OMIpILEHAIr, CTepHIbAIri, (GEeHOTHI, ecipy *aFJaiaapbl jKoHe MOTeHLualFa OaillaHBICTHI
CUTIaTTaMajapbl 3epTTeyJep apachlHIa aWTapIbIKTall EpeKIIeNeHYyl >KOHE HOTHXKEJEp/IiH
KaliTaJlaHFBIIITHIFBIHA TiKeJeH acep eTyl MyMKiH [16,17]. by acipece co3bpuIMabl HIIEMUSIIBIK
KapAMOMUONATUACHI Oap MallMEeHTTep YIUIH MaHbI3/bl, OUTKEH1 *kac, KaHT OuadeTi, KaObIHY
KOHE alKblH peMOJIeNiey ayTOJIOTUSUIBIK MPOTeHUTOPIBIK JKacylanapablH (YHKIUACHIHBIH
Oy3bUTYbIMEH OailiaHbICThl 601ybl MyMKiH [18,19].

Ocbl  3eprrey CXKK  nakteipy  ¢pakuusacel  <40%  GonaTblH  MIIEMHUSIIBIK
KapIMOMHUOTIATUSICHI Oap MalMeHTTEp e CYHEK KEMITIHEH abIHFaH ayTOJIOTHSUTBIK KaCYIIAIBIK
OHIMJII UHTPAKOPOHAPJBIK €HT13yIiH Oip OPTaNbIKThl MUJIOTTHIK OaKbUIAHATBIH KOTOPTAJIBIK
TOXKIPUOECIH CUMATTAaNAbI. 3ePTTEYAIH MaKCaThl OCBI TOCUIIIH TEXHUKAJIBIK OPBIHIATYBIH KOHE
6 alIbIK Ke3eHJeri TIpKeNreH Kayimnci3airin Oaranay, COHAAW-aK coJI JKaK KapbIHINA
dbyuknusceingarsl, NT-proBNP nenreiiingeri, NYHA ¢yHKInOHANABIK KIachIHIAAFbI XKoHE 6
MHUHYTTBIK JKYPY KallIbIKTBIFbIHIAFbI 3ePTTEYLIUTIK ©3repicTepl cunaTrray 0oJbl.

Marepuanaaap MeH daicrep.

Omukanvik acnexminep
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3eprrey YATTBHIK FHUIBIMH MEAMIMHAIBIK OPTAIBIFBIHBIH JKEPrUTIKTI STUKAJIBIK
KoMHTeTiIMEH Makyaanasl (2021 oxeurel 27 Tambi3garel Ne 2 xaTttama). bapibik
KaThICYIIbUIApJaH jka30alia akmapaTTaHAbIPbUIFAH KeNiCIM aiblHAbL. 3epTTey XeNbCHUHKHU
JeKJIapalrsChIHBIH KaFUIaTTapblHa COMKEC KYpri3iii.

3epmmey ouzatinvl dcane Hcypeizineen opHbl

Byn Gip opTasbIKTHl THJIOTTHIK OaKbUIAHATHIH KOTOPTABIK 3€pTTey «¥ITTHIK FHUIBIMH
MeAUIMHAIBIK opTasbIk» AK G6azackinia « Co3bUIMabl )KOHE QJICYMETTIK MaHbI3bI aypyiapabl
eMJIeyTe apHaJIFaH JKacyIIabIK OHIM kKacaydarbl HHHOBALUSIIBIK TOCUIACP» KO0ACH asChIHAA
KYpriziai. 3eprreyre umeMmusuiblK kapauomuonatusicsl xoHe CXKK makteipy (pakuuscer
TOMEHJIETEH NalueHTTep eHrisinai. Ilamuentrep eki koroprara OeniHAiL: IOpPITIK emre
KOCBIMIIIA CYHeK KEMITHEH allblHFaH ayTOJOTHSUIBIK >KacyllladapMeH HHTPAKOPOHAPIIBIK
KaCyIIaIbIK Tepanus alfaH WHTEPBEHIMSUIBIK KOTOpTa JKOHE TEK JJPUIIK eM ajFaH Oakbuiay
KOTOpTachI.

XKyprizinren 3eprrey NMHUIOTTHIK OAaKbUIAHATHIH KOTOPTAIBIK 3€pTTEY OOJFaHIBIKTaH,
HET13T1 Ha3ap TEXHUKAIIBIK OPBIHAATY MYMKIHAIT1H KOHE KIIMHUKAIIBIK KaylCi3iKT Oaranayra
OarpiTTanapl. JKypek GyHKIMACBIHAAFBI, OMOMapKep JAeHTrelIepinaeri )koHe GyHKINOHAIIBIK
CTaTyCTaFbl ©3repicTep 3epTTEYIILTIK HOTHXKENEp peTiHae OaranaH/Ibl.

Kamuwvicywwinap

3epTTeyre eHri3y YIIiH BepU(pUKaAUUsAIaHFAaH WIIEMUSUIBIK KapAHOMHUOIATHUACHI,
CO3BUIMANBI Kypek keTkimikcizairi xone CXK maxteipy ¢pakumscer <40% mnamueHTTep
CKpUHHUHITEH oTTi. EHrizy kputepuiiiepine 30-74 3xac apaliblfbl, TpPaHCTOPaKajbIbl
axokapauorpadus 6oiisiHma CXKK makTeipy GpaknusiCBIHBIH TOMEHACYI, OYpBIH KYPTi3UIreH
KOPOHAPJIBIK PEBACKYISIPU3ALINS, CO3BLIMAIIBI KYPEK KETKUTIKCI3IITTHIH CUMITOMIAPHI KOHE
aypy Y3aKTHIFBIHBIH KeMiHJe 12 aif 60Iybl Kipi.

[errapy kputepuiliepine 6encenai Hemece KyAiKTi Katep:ii icik, B Hemece C remaruri
Mapkepiepinia oH 6oirysl, AUTB-undekuuscel, 6encermai MHPEKINs, KIMHAKATBIK MaHbI3IbI
3epTXaHANBIK aybITKyNap, ACKOMIICHCAIIMSIAHFAH COMATHKANBIK aypy, XKYKTUIIK HeMece
JIaKTaus, 3epTTey PACIMIEPIH OPBIHAY MYMKIH €MECTIr1 ’KoHE KaThICylaH 0ac TapTy Kip/l.

bapnpirel n=27 mnanueHT CKpUHUHITEH ©TTi. JKeTi maumeHT icik MapKeplepiHiH
skorapeuiayel, B/C rematuTi MapkepiiepiHiH OH O0ybl HeMece JeKOMIIEHCAIlUsJIaHFaH KaHT
nuaberi cebeOineH MbIFaphUIAbl. KOpBITHIHABI 3epTTey KoroprackiHa n=20 MaiueHT eHri3uiii,
OHBIH 1miHAe n=10 manmueHT XacymanblK Tepanus KOTropTachlHIa >koHe n=10 marueHT
OakplIay KOrOpTachlHAa OOJIBI.

Hnmepesenyus

HHTepBEHIUSIIBIK KOTOPTAJarhl MallMeHTTepre CyHeK KeMiri aclUpalusichl KYypri3iiii,
OJIaHKEHIH CYHEK KEeMIT1HEH aJIbIHFaH ayTOJOTHSJIBIK JKACYIIAIBIK OHIM HHCTHTYIHOHAJIBIK
OHJICY/ICH JKOHE JaKbulIayAaH eTKi3al. JaiibiHnanFan xKacymanblK eHIM HHTPaKOPOHAPIIBIK
JKOJIMEH eHT13U11. VHTpakOopOHApIbIK JKETKI3ZY CO3BUIMANbl KYPEK MKETKUIIKCI3IINT MeH
UIIEMUSUTBIK KapIUOMHONATHIFa apHAIFaH CTaHIAPTTHI JOPLIIK eMre KOChIMIIIA MpoIeaypa
peTiHae opeHIaNABL. Erep cyliek Kemiri acmupanusichl, ayTOJOTHSIIBIK JKAaCyIIaablK OHIM/II
JabIHIAy JKOHE JKOCTapJlaHFaH MHTPAKOPOHAPJIBIK €HT13y TOJBIK OpbIHJAAICA, HHTEPBEHLIUS
TEXHUKAJIBIK TYPFHIIAaH OPBIHIATYBl MYMKIH JITT aHBIKTAJIIBI.

baxwvinay emi

bakplnay KoroprachlHAarbl MallMEHTTEP >KACYIIAJIBbIK OHIM €HTI3YCi3 IOPUIIK €M aJlJbl.
Heri3ri xypek >KeTKUTIKCI3AiriHe Kapchbl €M HIIEMHUSUIBIK Kapauomuonatusacel skoHe CIKK
JAKTBIPY (QPaKIUsACH TOMEHJICTCH MAIMeHTTEpre KIMHUKAIBIK MPAaKTUKaAa KOJJAaHBUIATHIH
CTaHAAPTTHl (PapMaKOJIOTHSUIIBIK €M1 KAMTHIJIbI, OHBIH 1IIiH/E KIMHUKAIBIK KOPCETUTIMaEpTe
coiikec Oera-Onokaropyap, UIMEKTI JUYPETUKTEp, MHHEPAJOKOPTUKOMUITHI PpeLenTop
AQHTAarOHUCTEPi, AHTHMOTEH3MH-TYPJICHAIPYIIl (EepMEHT TeXeriluTepi HeMece aHTMOTEH3UH
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pelenTopiapblHbIH  OJIOKaTOpiiapbl, CaKyOMTpWJI/BaJICapTaH  JKOHE  HATPHI-TIIIOKO3a
KOTpaHCIIOpTEPi-2 TEXKETimTepl KOIIaHbUIIBI.

Knunuxaneix srcone acnanmeix 6azanay

Bacrankpl cunarramanapra skac, umeMusiblK kapauomuonatus, CXK naxTeipy
bpaxmusicel  <40%, apTepusIbIK TUIEPTeH3Us, OYphIH OoNFaH MHUOKapa HHQapKTIci,
Kypekienep (GUuOPMILIAIMICH, 2 TUOTI KaHT Auaderi, OYpbIH KYPTi3UIreH KOpPOHApIIBIK
anruorpadus, OypeiH xacamran PCI Hemece creHTTey, OypbIH KacalfaH KOPOHapPIIBIK
apTepusIapAbl LIYHTTAY JKOHE UMIUTAaHTAlMSJIaHFaH KYPEK KYPBUIFbIIAPBIHBIH, COHBIH 1IIIHAC
CRT-D sxone ICD 60:mysI Kip/i.

CXK nakteipy (ppakiusChiH, COJ XKaK KAPBIHIIAHBIH COHFbI JMACTOJABIK KOJIEMIH XKOHE
COJl ’KaK KapbIHIIAHBIH COHFBl CHCTOJIAJIBIK KeJieMiH Oaranay YILIiH TpaHCTOpaKajb/Ibl
sxokapauorpadus KOMAaHbUIAbL. DYHKIMOHANABIK >KOHE KIWHUKaIBIK craryc NYHA
(GYHKIIMOHAIABIK KJIAchl jKOHE 6 MHUHYTTHIK KYPY KalIbIKTBIFbI apKbUlbl Oaramanisl. NT-
proBNP sxypek ’KeTKUTIKCI3IITiHIH aybIPJIBIFBIH KOPCETETIH OMOMapKep peTiHae emeHai. by
aliHBIMaNbLIap OacTankbl Ke3eH e, 3 aiaa sxkoHe 6 alija OaranaH/Ibl.

Kypexmiy macHummik-pe30Hancmviy momocpaguscol

[MagonuuuiiMeH KYPEKTIH MarHUTTIK-PE30HAHCTBHIK TOMOTpadUsIChl MHTEPBEHIUSIIBIK
KOTOPTaIarbl ManueHTTepain Oip Oemirinae xyprizinai. CMR TeXHUKaNBIK TYPFbIIAaH MYMKIH
OonFaH >KaFjaiila MHOKapA KYpbUIBIMBI MEH peMOJENIeHYiH Oaranay YIIIH KOCBIMIIIA
Ocitaeney omici perinae KommaHeUabl. Cepusuiblk CMR nepekTepi TONbIK O0JIMaFraHIbIKTaH
JKOHE Keilbip 3epTTeynep KypbUIFbiFa OaimaHbICThl apTedakTiiepmer mekrenrenaikres, CMR
HOTIXKeINepi (hopMaIbl CANTBICTBIPMAIIBI COHFBI HYKTE PETiH/IE KOJAaHBLTMA/IBL.

Homuoicenepoi bazanay

bacTankpl HOTHXKENIEp HMHTPAKOPOHAPIIBIK ayTOJIOTHSUIBIK CYMEK KEMITiHEH allbIHFaH
JKACYIIANBIK TEpanusSHbIH TEXHHUKAIBIK OPBIHAATY MYMKIHAIN >koHE 6 alnblk Oakbuiay
KE3CHIHETI TIpKeIreH KIMHUKAIBIK Kayirncizaik Oomnasl. Kayincizaik HoTmkenepine 0apibiK
ceOenTepeH O0IaThIH ©JIiM, MTpoleypara OaliIaHbICThI €J1iM, MUOKap,l HH(APKTICi, UHCYJIbT,
KYPEK KETKUTIKCI3/IriHe OalIaHbICThl KalTa TOCHUTAIM3ALMs, 1pl KYpeK-KaHTaMbIPJIbIK
KaFbIMCBI3 OKUFaJIap, ayblp apUTMUs JKOHE KalTanaMa peBacKyJIsspu3aius Kipai.

3epTTeylIUIK HOTHXKeepre Oactanmkbl Ke3eHHeH 6 aitra geitinri CXKK  makTeipy
(pakUMACBIHBIH, COJI JKaK KapblHIIAHBIH COHFBI JMACTONAJIBIK KOJIEMIHIH, COJ XKaK
KapbIHIIAHBIH ~ COHFBI  cUCTONANbIK  KenemiHiH, NT-proBNP  perreiiinin, NYHA
(YHKLIMOHAJIBIK KJIACBIHBIH KOHE 6 MUHYTTBIK KYPY KallbBIKTBIFbIHBIH ©3repicTepl Kipi.

Cmamucmuxanvlk manioay

Tanmay IBM SPSS Statistics 24.0 myckacwslHAa KYpri3iaai. Y3/iKci3 aiHbIMAaIbLIap
opTalla MoH + CTaHAApTThI aybITKY TYPIH/E, a1 KaTeropusuiblK aitHeiManbLiap n/N (%) Typinae
ycbiHbULIBL.  Koroprasap — apacbiHzarbl — OacTamkbel — TEHTepIMCI3IIK — aOCONIOTTIK
alBIPMaNIBUIBIKTAp, KaTETOPUSUIBIK alfHBIMAIBIIAP YIIIH TOYEKEeN albIpMAIIbUTBIKTAPHl KOHE
Y3AIKCi3 alHbIManblIap YIIH CTaHJApTTaJFaH opTamla albIpMallbUIBIKTAp  apKbLIbI
CUTIaTTaMaJIbIK TypJe OaranmaHipl. bactamkbl Ke3eHjaeri »koHe 6 aimarbl 3epTTeYIIUIIK
KOTOpTaapaiblK CaJbICTBIpYyJap YIIiH Y3I4TiH t-TecTi KOJDKETIMJII TONTHIK OopTalia MOHJED,
CTaHJAPTTHI AyBITKYJIAp KOHE 1pIKTeMe KeJeM/iepl HeT131H 1€ eCenTeNal.

Hoatuxeep.

Kamuvicywinap azoinul

XKublpma >xkeTi NalMEeHT CKPUHUHITEH oTTi. JKeTi maummeHT iCik MapKeplepiHiH
xorapbuiaysl, B/C renaTuTi MapkepiepiHiH aHBIKTATYbl HEMECEe JIEKOMIICHCAIUsIJIaHFaH KaHT
nuaberi cebeOiHeH 3epTTeyeH MIBIFAPbUIILL. 3epTTeYyre KUblpMa MAlMEHT CHTI31/1, OHBIH
immuge 10 manuMeHT JKacymanblK Tepamusi KoropTrachiHa >koHe 10 mamueHT Oakpuiay
koroptacbkiHa 6emninai (Cyper 1).
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Cyper 1. Katbicymibuiap aFbIHbI.

Ocbl OestiHiCKe ColiKec, 3epTTeyre MIIEeMUSIBIK Kapauomuonaruscel xoHe CIKK
naxkTeipy ¢paxuusicel <40% 6onareiH n=20 nauuent enrizuial (Kecre 1), xacymansix Tepanus
KoHe Oakpuiay TonTapbeiHAa 10 mamMeHTTeH O0o0inbl. ApPTEpUSIIBIK THUIEPTEH3HUsl HETI3ri
tontarbl n=8 (80,0%) maunmentre >xoHe Oakputay ToObIHAarel N=10 (100,0%) marueHTTE
aHBIKTaNIbl. AHAMHE31H/1e MuoKap/ nHapKTiciH op TonTarsl n=8 (80,0%) marueHT eTKeprex.
Kypekuenep GuOpMIIIAIUACH KacylanblK Tepanus ToObiHAarel n=2 (20,0%) mauueHtTe
xkoHe Oakpuiay ToObiHmarel n=1 (10,0%) mnauuenTTe TipKenai. 2 THNOTI KAaHT AuadeTi
coiikecinme n=1 (10,0%) sxone n=5 (50,0%) mnaruenTTe Ke3aecTi. BypblH Tepi apKbLIbI
KOPOHAPIBIK apayacy Herisri tontarsl 6 (60,0%) manueHTke xoHe OakblIay TOOBIHIAFHI N=8
(80,0%) manueHTKe >KYPri3iireH, ajl aOpTOKOPOHAPJBIK IIYHTTAY colikecinme n=5 (50,0%)
xkoHe n=1 (10,0%) mnamuenTke opbHAANFaH. VMIUIaHTaUMsIaHFAH —KapIUOJIOTHUSIIBIK
KYpbUIFbUIAp JKacylalblK Tepanus ToObHAarbl n=2 (20,0%) mnanueHTTe *oHe Oakbuiay
ToObIHAaFEl Oapablk n=10 (100,0%) nanuentre 60na6l. CRT-D KyphUIFbLUIaphl COMKeCiHIIIe
n=2 (20,0%) xone n= 1 (10,0%) nauuentre opHatelrad, aia [CD Tek Oakpuiay ToObIHIA n=2
(20,0%) mnaumentre aHbIKTaNAbl. NT-proBNP OGacrankel geHreii »KacyllalblK Tepanus
ToOBIHIA 686,4+358,6 Tir/mu1, an 6akputay ToObIHAA 1134,2+1939,5 nir/mut Kypassl.

Kecre 1. bacranksl cunarramaap.

Cunarrama Kacymaabik Tepanus baxebLiay
(n=10) T0OBI (n=10)
2Kackl, b1 61.7+8.1 56.8 £+ 9.3
NireMusUITbIK, KapIHOMHUOIIATHS 10/10 (100) 10/10 (100)
CXK nakreipy dpaxmusicsr <40% 10/10 (100) 10/10 (100)
ApPTEpHSIBIK THITIEPTEH3US 8/10 (80) 10/10 (100)
(@)Y | 147
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bypbin 60s1raH Muokap ] HHMapKTic 8/10 (80) 8/10 (80)
Kypexuenep GuOpHLIAIUACH 2/10 (20) 1/10 (10)
2 TUOTI KaHT auaderi 1/10 (10) 5/10 (50)

Koponap:bik anruorpadust )Kypriziiren 10/10 (100) 10/10 (100)
bypsin xyprizinren PCl/crentrey 6/10 (60) 8/10 (80)
BypbIH xyprizijreH KOpoHapIIbIK 5/10 (50) 1/10 (10)

apTepHsUIapAbl IIYHTTAY
Kes kenren uMIuIaHTausIanral 2/10 (20) 10/10 (100)
KapIUOJIOTHUSUIBIK KYPBLIFbI
KapnunopecuHxpoHayIisl Tepanus 2/10 (20) 1/10 (10)
dbyHKUMICH 6ap nedudpumIATOp
VMiuiaHTalMsIaHATBIH KapIHOBEPTEP- 0/10 (0) 2/10 (20)
nehudpuIATOp
bacrankst NT-proBNP nenreiii, nr/mi 686.4 + 358.6 1134.2 + 1939.5

6 aiinbIk OakpuTay KeseHiHeH keifin (Kecre 2, Cyper 2) xacymanbIK Tepanus TOOBIHAA
CXK naxteipy ¢ppakmusceinbiy 30,2+7,6%-nan 40,4+10,0%-Fa neitin xorapbutaransl (+10,2
n.1.) Oaiikamapl, an O6akplay ToObIHAA Oyl kepcerkim 32,24+9,9%-nan 28,5+6,7%-ra neitin
temenaeaAi (-3,7 m.m.). Cout xaK KapbIHIIIAHBIH COHFBI JIMACTOJIANBIK KOJIeMi Heri3ri TonTa 23,4
MiI-re, an 6akpiiay ToObHAa 9,0 Mit-re a3aiapl. Co KaK KaphIHIIAHBIH COHFBI CHCTOJIATBIK
KeJIeMi KacylIanslK Tepanus ToObiHaa 39,8 miu-re ToMenzece, 6akpiiay ToobiHaa 11,8 Mi-re
apTTHI.

Herisri Tonta NT-proBNP nenreiti 686,4+358,6 nr/miu-aen 381,7+168,1 nr/mi-re neiin
temenneni (-304,7 nr/m), an 6akputay ToObiHAa 1134,2+1939,5 nr/mi-gen 1242,6+1737,4
nr/mi-re neiin xorapbuiagsel (+108,4 nr/mi). NYHA OoiibiHina oprama (QyHKIMOHAIIBIK
KJIaCC JKacymaiblK Tepanus ToosHga 2,7+0,5-ten 1,8+0,6-ra neitin ToMenaeni, an Oakpuiay
TOOBIH/A eJeyli e3repicTep Oailikanmansl (coiikecinme 2,6+0,5 sxone 2,6+0,5).

CXK nakTeipy hpakumacel (%) NT-proBNP (nr/frmn) 6 MUHYTThIK YPY KallbIKThIFbl (M)
400

—$— ’Kacywanblk Tepanms

50 3000
Bakpinay

2500
350

2000 |
n 40
a 1500
P 300
1000
301 ¢ [ 500 \
1 1 250

0

=500 200

—1000
0 3 6 0 3 6 0 3 6

bBakbinay, an bakeinay, af Bakbinay, af

Cyper 2. CXKK nakreipy ppakuusiceiabiH, NT-proBNP neHreiiniy xoHe 6 MUHYTTHIK KYPY
KAILIBIKTBIFBIHBIH TPACKTOPHUSLIIAPHL.

6 MUHYTTBIK XYpPY KAIUBIKTBIFBI HEri3ri Tomrta 96,7 m-re aptrel (248,8+60,1 M-aeH
345,5+46,6 m-re neiiin), an 6akpuiay ToObiHAa 33,2 M-re apTThl (288,1+36,7 M-nen 321,3+76,3

M-T€ JIeHiH).

Kecrte 2. 3eprreynrisik 3xokapauorpapusuibK, OMOMapKepIliK jkoHe (YHKIIMOHAIIBIK

HOTHOKETIED.
Kepcerkim Koropra Bbacrankpl 3 aii 6 aii 6 allJIbIK
Ke3eH e3repic
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CXKK nakteipy Kacymansik 30.2+7.6 369+6.6 40.4+10.0 +10.2 ..
bpakusicer, % Tepanus
CXKK nakrteipy bakpuiay 322+99 27577 28.5+6.7 -3.7 n.m.
¢bpakumscer, %
CXK conrbl Kacymranbik 212.8 205.9 189.4 +52.8 -23.4 M
IUACTOJIAIBIK Tepanus +55.7 +58.3
KoeJeMi, M
CXK conrbl baxpuiay 216.4 224.2 207.4+72.1 -9.0 mx
JINACTOJIAIBIK +60.5 +72.1
KOJIeMi, MJI
CXK conrbl Kacymranbik 148.3 133.6 108.5 + 49.1 -39.8 M1
CUCTOJIAJIBIK Tepanus +42.9 +49.5
KoeJeMi, M
CXK conrbl bakpliay 134.7 159.0 146.5 £ 62.9 +11.8 M
CUCTOJIAIBIK +54.4 +66.0
KOJIEMI, MII
NT-proBNP, XKacymanbik 686.4 + 483.8 + 381.7 + -304.7 ur/mi
T/ MJT Tepanus 358.6 276.1 168.1
NT-proBNP, bakpuiay 1134.2 + 1095.8 + 1242.6 + +108.4
IIT/MJI 1939.5 1920.3 1737.4 I/ MJIT
NYHA knacet  XKacymansik 2.7 £ 0.5 24+05 1.8+0.6 -0.87
Tepanus
NYHA knacel bakpinay 26+05 27+05 26+05 0.00
6 MUHYTTBIK XKacymransik 248.8 320.8 345.5+46.6 +96.7 m
KYpy Tepanus +60.1 +41.8
KAIIBIKTBIFBI, M
6 MUHYTTBIK bakpinay 288.1 274.2 321.3+76.3 +33.2 M
KYpy +36.7 +62.9

KalllbIKThIFBI, M

Tonapansik tannay (Kecre 3) Gacrankbl keszennue tontap apackia CXK makreipy
dbpakumsicel (p=0,619), conrsl auactonanslk kejeM (p=0,891), COHFBI CHUCTOJIATBIK KOJIEM
(p=0,543), NT-proBNP nenreiii (p=0,490), NYHA dyHximonanasik kiaackl (p=0,660) sxoHe 6
MUHYTTBIK KYpy KambIKThIFbl (p=0,098) OolbIHIIA CTATUCTUKANBIK TYPFbIIAH MOHII
ailblpManIbUIBIKTap O0JIMaFraHbIH KOPCETTI.

6 aiinpIK OaxputaynaH keiin CXKK nakreipy (ppakiuscel skacymanblK Tepanus TOObIHA
0aKpLIay TOOBIMEH CaJIBICTBIPFaH/a XKOFapbl 00711 (aliblpMalblIbK 11,9 maibI3abIK TapMak,
95% CA 3,8-20,0, p=0,007). Conpmait-ax NYHA ¢QyHKImmoHaNIbIK Kjackl OOBIHIIA
KacyllaibIK Tepanus TOOBIHBIH MaiJacbiHa aliblpMaIlbUIBIKTap aHBIKTAIAbI (albIpMaIIbUIBIK -
0,8, 95% CA -1,3-ten -0,3-xe neiiin, p=0,005).

6 allibIK OakplIayaH KeiH COHFBI IuacTonaibk kesieM (p=0,533), COHFbI CHCTONANIBIK
konem (p=0,150), NT-proBNP nenreiti (p=0,153) xoHEe 6 MHUHYTTHIK XYPY KaIIBIKTHIFbI
(p=0,406) OolbIHIIA CTATUCTUKAIBIK TYPFBIJAH MOHJII TONApPAIbIK albIpMaIIbUIBIKTAP
aHBIKTAJIFaH JKOK, IETEHMEH e3repicTepiH OarbIThl )KacyIIalbIK Tepanus TOObIH 1A aHAFYPJIbIM
KOJIAMJIbI OOEL.

Kecte 3. bacrankel ke3eHne >xoHe 6 ainblk Oakputaynan keifinri CXKK nakTeipy
¢dpakuuscel, sxokapauorpapusuiblk  kepcerkimrep, NT-proBNP  nenreiti, NYHA
(GYHKIMOHAIABIK KJIAChl JKOHE 6 MMHYTTBIK JKYPY KAIIBIKTBIFBI OOWBIHINA TOMApabIK
Al pMaIIbUIBIKTAP.

) L 149
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KA3HMY Ne 2 (77) — 2026

ISSN 2524 - 0684 e-ISSN 2524 - 0692
Kepcerkim YakpIT AMBIpMAIIBLIBIK 95% CA p
HYKTeCi  sKacylmajbIK Tepanusi—
0aKbLIay
CXK nakteipy Gpaknusicel, OacTankbl -2,0 maibI3ABIK TApMaK -10,3; 6,3 0,619
% Ke3eH
CXK nakteipy Gppakiusicsl, 6 aii +11,9 maiie3aeik Tapmaxk  3,8; 20,0 0,007
%
CXK coHFbl qUACTONAIBIK  OacTalKbl -3,6 M1 -58,3; 51,1 0,891
KeJeMi, M Ke3€eH
CXK coHFbI JUACTOJIATIBIK 6 ait -18,0 M -77,8:41,8 0,533
KeJeMi, M
CXK COHFBI CHCTOJIAIBIK OacTarKsl +13,6 M -32,6:59,8 0,543
KeJeMi, M Ke3€eH
CXKK COHFBI CHCTOJIATIBIK 6 ait -38,0 M -91,2: 15,2 0,150
KoeJeMi, M
NT-proBNP, rir/mn OacTarksl -447,8 -1845,1; 9495 0,490
Ke3€eH
NT-proBNP, rr/mi 6 aii -860,9 -2106,1; 384,3 0,153
NYHA xnacet OacTarKel +0,1 -0,4: 0,6 0,660
Ke3€eH
NYHA knacsel 6 ail -0,8 -1,3:-0,3 0,005
6 MUHYTTHIK XKYPY OacTarksl -39,3 -86,8; 8,2 0,098
KAIIBIKTBIFBI, M Ke3€eH
6 MUHYTTBIK XKYPY 6 ait +24,2 -36,1;: 84,5 0,406

KalllbIKThIFbI, M

6 ailnplk OakbUlay KE3EHIHJE >Kalmbl ONIM-XKITIM, MHOKapA HH(APKTICi, WHCYIBT,
CO3BIIMAJIbI JKYPEK JKETKUIIKCI3AITIHIH JEeKOMIIEHCAUsChIHA OaillaHbICThI KaliTa aypyXxaHara
KaTKbI3Y, ayblp BIPFaK Oy3bUIbICTaphl, KaiiTagamMa peBacKyJsspH3alus kKoHe OIpIKTIpUIreH ipi
KYPEK-KaHTaMBIPIIBIK OKHFaNap KarJaiiapbl KacylIajblK Tepanus TOObIHIa 1a, Oakpuiay
TOOBIHJA Aa TIpKeNreH koK. JKacymanblk Tepamus TOObIHIA MpoleaypaMeH OailaHbICThI
©JIIM-KITIM OOJIFaH KOK.

Tankbliay. Ocbl 6ip OpTaNbIKTHI MUIOTTHIK OaKbUTaHATHIH KOropTaislK 3eprreyae CKK
JAKTHIPY (PPaKIUsACH TOMEHACTEH HIIEeMUSIIBIK KapAMOMHONATHACH 0ap MAIMEeHTTepre cyiek
KEeMITriHEeH aJblHFaH ayTOJOTUSIIBIK KACYIIANBIK OHIM/I1 HHTPAKOPOHAPIIBIK €HT13y TEXHUKAIBIK
TYPFBIIAH OPBIHJATIATBIH TOCILT OOJIBI koHE 6 alibIK OaKpUIay KE3C€HIHJE TIPKEIreH aybIp
KIIMHUKAJIBIK KaFBIMCBI3 OKUFallapMEH OaillaHBICTHI OONFaH KOK. MIHTepBeHIINs KacyIIaablK
Tepanusi KoropracbiHa OesiHTeH Oapiblk 10 ManuMeHTTe Ky3ere achIpbUIAbI, MpOoleaypara
OailaHBICTHI ©JIIM JKaFJailapbl TIPKENTeH KOK. bakpiiay Ke3eHIHJe oM, MHOKap]
MH(paPKTICl, UHCYIBT, KXYPEK KETKUIIKCI3AIriHe OalIaHbICThl KalTa roCNUTAIN3aIMs, aybIp
BIpFAK OY3BUIBICTAPHI, KaliTalamMa peBacKylspU3allds HeMece ipi JKYpeK-KaHTaMBIPJIBIK
KaFpIMCBI3 OKHFallap TipKenreH d>KOK. JKammel anFanma, Oyl Oakpuiaynmap 3epTTeNTeH
KIMHUKAJBIK OJKaFJaiifia aTajdFraH TOCUAIH KbICKAa Mep3iMIi MPOIEAYypalblK OpBIHAATY
MYMKIHJITIH KOJIJaibl, anaiijila Koropra CUpeK Ke3JeceTiH Kayilci3ik OKUFajJapblH Oaranay
YIIiH THIM marbH 6onst [20].

OJIeyeTT] MaiaHbIH HETI3T1 3epTTEYIIUIIK OENTiCl COJ JKaK KapbIHIIAHBIH CHUCTOJABIK
(GYHKUMACBIHBIH >Kakcapybl Oonnel. Kacymanslk Tepanus koroptackiHga CXK maxTsipy
dpakumsicel 6 aif imiage 30.2%-gan 40.4%-ra aeiin apTThl, all OaKkpUIay KOropTachiHAa OyII
kepceTkim 32.2%-nan 28.5%-ra neitin temenaeni. 6 aiima CXKK nakTelpy (pakuuscel
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OOWMBIHIIIA TOMAPAIBIK aWbIpMaIIbUIBGIK 11.9 malbI3AbIK TapMakThl Kypall, CTaTHUCTUKAJIBIK
MOHJIUTIKKE JKeTTi. ByJl HOTHXKe KacyllanbIK Tepanus ajlfaH NalueHTTepAe GyHKINOHAIIBIK
OUHAMHUKAaHbIH  HEFYpJbIM  KoJIailibl  OosiFaHblH — KepceTendl.  Anaiiga  3epTTey
paHaOMHU3aLMsUIaHOaFaH JKOHE 3€pTTEYLIUNK JAu3aiiHAa >KYPri3UIreHIIKTeH, Oyl HOTHXKe
THIMAUTIKTIH pacTajfaH Joyielll PETiHAEe eMeC, THUIOTe3a KaJIBINTACTHIPATHIH KOPBITHIH]IBI
pertinae Tycinaipinyi tuic [21].

Kapemamaneik  kenemaepaeri  esrepictep CXKK  makTeipy  dpakuuscel OoibIHIIA
HOTHOKETIEpMEH OarpITTac O0oNpl, Oipak OJapAbIH JONENIUIIN ToMeHipek. JKacymambik
Tepanusi KOropTachlHJa COJ KAaK KapbIHIIAHBIH COHFBI CHUCTOJIAJIBIK KOJieMi TOMEHJEal, aj
0aKpLIay KOTOPTAChIH/IA OJ APTThI, OYJI CUCTOJIAJIBIK PEMOJICIACHYTE BIKTUMAJ KOJIAHIIbI acepi
KkepceTyl MyMKiH. COHBIMEH Katap, 6 aiifia CoJl KaK KapblHIIIaHbIH COHFBI JUACTONAIBIK KOJIeMi
YKOHE COHFBI CHCTOJIAJIBIK KeJieMi OOMBIHINIA TOMmapablK aibIpMALIbUIBIKTAP CTATHCTUKAJIBIK
MoHJI OosFraH >kOK. COHABIKTaH Ka3ipri JEpeKTep CHCTOJANBIK (DYHKIUSHBIH BIKTUMAT
YKaKCapFaHBIH KOJIJAMIbI, Oipak Kepi KYPBUIBIMIBIK PEMOJCIICHY/IIH HAKTHI JQJIel PeTiHIe
KapacTeIpbLIMaiiasl [22].

KnunukanblK craTyc Ta MHTEPBEHLUSJIBIK KOropTaaa alKbIHbIpak xkakcapiabl. NYHA
(GYHKIIMOHAJIBIK KIIACHI KACYIIANBIK Tepanus ToObiHAa 2.7-1eH 1.8-re neiin TeMeHenl, an
OakpuIay TOOBIH/IA ©3repicci3 Kbl 6 aiijla aHBIKTAJIFaH CTATUCTHKAIBIK MOH/II TOTAPaJIbIK
allplpMaIIbUIBIK ~ OeliHeney ojicTepi apKpUIbl OalKalFaH >KaKcapyAblH CHMITOMIBIK
KYKTEMCHIH KJIMHUKAJIBIK TYPFBIJIAaH MaHBI3]IbI KaKCapybIMEH KaTap *KYpPreHin kepcereni. by
MaHb13/1b1, ce0e01 NYHA ¢yHKIMOHANIBIK KIackl TEK aCHaNThIK HeMece OMOMapKepIIiK COHFbI
HYKTE FaHa eMec, (PM3MKAIBIK OCIICEHUTIK KE31HEeT1 MEeKTeyaep i KOPCETEeTIH CUMITOMIBIK
KoHe (YHKIIMOHATIBIK KaO1lIeTKe Her13e/IreH KIMHUKAIBIK KOPCETKIIT O0IbIT Ta0bL1a bl [23].

NT-proBNP xoHe 6 MUHYTTBHIK XYPY KAIIBIKTBIFBIHBIH JTUHAMUKACKHI J1a YKACYIIAIBIK
Tepanusi KOropTachblHAa HEFYPIIBIM KOJIAMIBI OOJ/IbI, IET€HMEH TOMapalblK albIpMalIbIIBIKTAP
CTaTUCTHKAJIBIK MOHJUTIKKE >XeTKeH >XOK. NT-proBNP gneHreifi MHTEpBEHIMSUIBIK TONTA
TOMEHJEl JKoHe Oakpliay TOOBIHIA apTThl, Oyl €MHEH KeWiH >KYpeK >KEeTKUIIKCI3IIr
JKYKTEMECIHIH TeMeH/eyiHe coiikec kenemi. Con CUAKThI, 6 MHHYTTBHIK JKYPY KalIbIKTHIFbI
KacyllanbIK Tepanus KoropracelHaa 96.7 M-re, an 6akpliay Koropracsliia 33.2 M-Te apTThl.
Kannsr anranga, Oy Hotmxenep CXKK nakreipy ¢paxnusicel MeH NYHA QyHKuMoHanabIk
KJIACBIHBIH KaKCapybIMEH OarbITTac KeJeTiH KOJJAyIlIbl KIMHHUKAIBIK >KOHE OMOMapKepIik
Oenrinepai kepcereni [24].

buonorusinelk TYpFbIIaH anfaHaa, OalKanraH e3repicTep CyHeK KeMIriHeH ajblHFaH
JKACyIIANBIK OHIMIIEP 3aKbIMAAIFaH MHUOKApPITHI TIKENEH amMacThIpy apKbLIbl HETI3T1 acep
eTeJll IereH TYCIHIKTEH repi, Ka3ipri Ke3ze oJapiblH ocepi keOiHe )kaHaMa MeXaHU3MIEPMEH
OaillaHBICTHI IeTeH Ko3Kapacka coiikec kenenl [25]. blkruman Mexanusmzaepre napaxkpuHiK
curHan Oepy, KaOBIHYIbI MOJYJSIUsIIAY, AHTUOTEHE3Nl BIHTANAHABIPY, JHAOTEIUNIIH
KaJIIbIHA KeNyl J>KOHE JKacyllafaH ThIC BE3WKyJalap apKbUIBI JKYPETiH KacyllaapaibIK
KOMMYHHKaIMs Jkataiasl [26]. byn jkaHamMa MeXaHM3MAEp CO3BLIMANbl HIIEMUSIIBIK
KapJuOMHUOMATHs Ke31HAe MaHbI3IAbl 00Nyl MYMKIH, OWTKEeHI Oyil jKaFjaiia cakTajFaH
eMipIIeH MHOKapJ, MUKPOKAHTAMBIPIBIK AUCPYHKIIHS KOHE KOJANCBHI3 peMOojeNAey Karap
xypeni [27]. CoHbIMEH Karap, CYMeK KEMITIHEH aJblHFaH ayTOJIOTHSUIBIK >KaCyIIajblK
OHIMJIEp/IiH OUONOTHUSIIBIK TE€TePOreHAUTIN MaHBI3ABI Mocene Oomnbin Kama Oepemi [28].
JKacymanblk ~ KypamjJarbl, OMIPIICHTIKTETi, JaKpUIAay O KaFdaiJIapblHIaFrbl  JKOHE
(GYHKIIMOHAIABIK TOTEHIIUANIAFhl alBIPMAIIBIIBIKTAP HOTIDKENEPAiH KalTalaHFBIIITHIFBIHA
KOHE KIIMHUKAJIBIK JKayarKa acep eTyl MyMKiH [29].

BipHemie mekreyi atan eTkeH koH. bipiHmrigeH, OyJ1 maFbH ipikTemMeci 6ap MUIOTTHIK
OaKbUTAHATHIH KOTOPTAJIBIK 3€PTTEY OOJIJIBI KOHE OJT KIWHUKAIBIK THIMALUTIKTI JOJEaeyre
apHaJFaH HEMEce JKETKITIKTI CTATHCTUKAIBIK KyaTKa he 3epTTey pETiHAE *KochapiiaHOaabl.
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Exinmrigen, emaey tontapbiHa 0eJly paHIoMHU3alusUIaHOaFraH jkoHE OacTanKbl CHUIIaTTaMasap
OOMBIHIIIA MAHBI3/IbI TEHI'€PIMCI3IKTEp 00/AbI. ATan aliTKaHa, 2 TUIITI KaHT AnadeTi 6akpuiay
KOTOPTAChIH/IA JKUIPEK Ke3ecTi, ajl OYPBIH KacalfaH KOPOHAPIIBIK apTepusUiapbl IIYHTTAY
KaCyIIAIbIK Tepanusi KOropTachlHAa XKHUipeK OOl COHAAN-aK UMIUIAaHTAUSUIAHFaH KYPEK
KYpbUIFbLIApbl Oakplay TOOBIHIA alTapiblKTail >kMi aHbIKTaNAbl. by aliplpMalibuibIKTap
Oomkamra, (YHKIMOHAIABIK MYMKIHIIKKE J>KOHE JKYPeK JKETKUIIKCI3IITriHIH aFbIMbIHA
WHTEPBEHIIUSIaH TOYEJICI3 ocep €Tyl MYMKIH. Y IITHIIIJEH, TaJIJIay KOJDKETIM/II arperaTrTajirad
JepeKTepre Heri3nemnai, OV MaueHT AeHreiHaeri KoHpayHaepaep i eCKepe OTBIPBIT TY3ETY
Kyprizyre  MyMKiHAiK Oepmeni. TepTiHImiaeH, JKYPEKTIH MarHUTTIK-PE30HAHCTHIK
ToMorpadusicel JepeKTepi TOJBIK OOIMAabl KOHE KeHOip MalueHTTepJe KypbUIFbLIapFa
OailmaHpICTBl apTe(daKTIICPMEH IEKTENl, COHJIBIKTaH XYPEKTIH MarHUTTIK-PE30HAHCTHIK
TOMOTpadusICbl MUOKAP peMoJeNAeyiHiH (opMaIsl COHFbI HYKTECI pETiH/IE KOIJaHBUIMAIbI.

Kanmel anranna, anblHFAH HOTIDKEIEpP CYHEK KEMITiHEH allblHFaH ayTOJIOTHSIIBIK
YKACYIIAIIBIK ©HIMJII HHTPAKOPOHAPJIBIK SHT13Y/IH OChl KIIMHUKAJBIK JKaFaaniaa MpaKkTHKAIBIK
TYPFBIIaH OPBIHAATYBl MYMKIH €KEHIH JKOHE KYpeK (PYHKUIMACH MEH KIMHUKAIBIK CTATyCTaFbl
KOJIAMJIBI 3ePTTECYIIUIIK ©3repiCTEpPMEH OaiJIaHBICTBI OONYBI BIKTUMal EKCHIH KOpCETeI.
Amnaiina OGaifkanraH jkakcapynap ajblH ajla CHIAaTTa KapacThIPbUIYbl THIC, ®WTKEHI oyap
HIaFBIH PaHIOMU3ALMsIIaHOaFraH KOTOPTaJaH albIHFaH JKOHE €MHIH THIMAUIITIH JdJeraeyre
MYMKiHZIK Oepmeiini. CoHuaplkTaH Oojamiak 3epTTeyliep CUIMATTaMalblK  OpbIHAATY
MYMKIHJIITiH OaranayiaH MPOCHEKTHBTI TYpPAE JKOCHApJaHFaH 3epTTEyJepre Koyl Kaxer,
JKOHE JIe MYHJIall 3epTTeyiepe KacylanblK OHIMHIH CTaHIapTTaJFaH CUIIATTaMachl, MallueHT
JEHTeHiH/IeTT HOTHXKeNIepai Oaranay, KayilCi3MiKTI TOyelci3 opi Kyielni 0akpuiay jKoHE Y3aK
Mep3imMal 0akblIay KaMTBLUTYbI THIC.

KopbiThiHabl. Ockl 6ip OpTaNBIKTHl MUJIOTTHIK OaKbUIAHATHIH KOTOPTANBIK 3€pTTEY/Ie
CXK nakteipy ¢pakuusacel <40% OonaThlH MIIEMHUSJIBIK KapJUOMUOMNATHICH  Oap
MAIUEHTTepAC CYWEeK KEMITIHeH  allblHFaH  ayTOJOTHSUIBIK — KACYIIAIBIK  ©HIMII
WHTPAKOPOHAPINIBIK €HTI3y TEXHUKAIBIK TYPFBIAAH OPBIHIANATBIH OMiC OONIBl JKOHE
arperarTajifaH JepeKTep )KUbIHTBIFbIHAA 6 aii 11I1H/Ie TIPKEJITeH aybIp )KaFbIMChI3 OKUFaTapMeH
OaitnmanpicTel  OonmManpl. JKacymianblk Tepamus KOTOPTAachIHAA JKYPEK KbI3METI MeEH
(YHKIIMOHAIIBIK KOPCETKIIITEp/Ie KOJNalabl e3repicTep OalKaiapl, anaiga OyJl HOTHXKEIEp
3epTTEYLIUIK CUIIAaTTa KajaJbl XKoHE THIMALIIK Typajbl TYNKIUIIKTI TY)KBIPbIM XacayFa Heri3
OosMaiibl. TOJIBIK XKaCyIIaTbIK O©HIM CUITATTaAMACHIH, TTAIUEHT JACHTeHIHIET] IepEeKTeP/Il )KOHE

Kayilnci3iKTi KaTaH Oaranayabl KAMTUTHIH KEHIHT1 paHIOMH3AIMUIaHFaH 3epTTeyep KaKeT.

Mynaesnep KaKTBIFBICHI. ABTOpIIap MyAeNep KaKTHIFBICH )KOK €KCHIH MOIMICH/II.

ABTopJaapabiH yiecrepi. Tyxeipeivaama, AT, BA xxone AM; omicteme, AT xone AM; KoInka30aHBI xKa3y
xkoHe nmaiteiamay, AT, AM, AC, MJI, MA, BA; xa3y xoHe penaknmsiay, AT, AM, AC, MJI, MA, BA; xo0aHsr
oKkiMmIieHnipy, BA; Kapxxeumanneipyasl Tapty, bA. Bapnbeik aBTopiap Koka30aHBIH KapUsUIaHFAaH HYCKACHIH
OKBIIl, OHBIMEH KeliciMiH Oinnmipai. ABropiap Oyl MarepuaiiblH OYpbIH jkapusiiaHOaraHbIH JKoHE Oacka
Oacmanap/ia KapacThIPBUIBII )KaTKaH JKOK €KCHIH MATIMICHII.

Kapxbuianasipy. 3eprrey skoHe Komkazba BR28713159 «Co3buiManbl koHE oNEyMETTIK MAaHBI3[IbI
aypyJapbl eMJeyre apHajfaH XacyIlallbIK ©HIM jKacayJaFbl WHHOBAIUSJIBIK TOCIIIEP» TPAHTTHIK >KOOACHI
menOepiHae JabIHAAIIb.

JepexTepain KOJKeTIiMALTIr Typaasl majiimaeme. Ocbl 3epTTeyIiH HOTMKEIEPiH KONIAHTBIH AepEKTep
MakaJia MOTIHIHIH IIIiHAE KAMTHUIFaH.
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SAFETY AND FEASIBILITY OF INTRACORONARY AUTOLOGOUS BONE
MARROW CELL THERAPY IN ISCHEMIC CARDIOMYOPATHY: APILOT
CONTROLLED COHORT STUDY

A. TOLEGENULY !, AM. MANSHARIPOVA !, A'S. SEILGAZINOVA %,
M.S. LATIPBAYEVA !, M.B. ASKAROV !, B.S. ASSEMBEKOQV 2

1 JSC “National Scientific Medical Center”, Astana, Kazakhstan
2 S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Abstract

Introduction. Ischemic cardiomyopathy with reduced left ventricular ejection fraction
(LVEF) is associated with limited functional reserve despite guideline-directed medical
therapy. Intracoronary autologous bone marrow-derived cell therapy is considered an
adjunctive regenerative strategy in patients with ischemic myocardial injury and chronic heart
failure.

Aim. To evaluate technical feasibility, 6-month safety, and exploratory functional
changes after intracoronary autologous bone marrow-derived cell therapy in patients with
ischemic cardiomyopathy and LVEF <40%.

Methods. This single-center pilot-controlled cohort study included 20 patients with
ischemic cardiomyopathy and LVEF <40%. Ten received intracoronary autologous bone
marrow-derived cell therapy plus medical therapy, and 10 received medical therapy alone.

Results. Of 27 screened patients, 20 were included, 10 in each group. At 6 months, mean
LVEF changed from 30.2 £+ 7.6% to 40.4 £ 10.0% in the cell therapy cohort and from 32.2 +
9.9% to 28.5 £ 6.7% in controls. NT-proBNP changed from 686.4 + 358.6 to 381.7 + 168.1
pg/ml and from 1134.2 + 1939.5 to 1242.6 + 1737.4 pg/ml, respectively. Six-minute walk
distance increased by 96.7 m and 33.2 m, respectively. NYHA class decreased from 2.7 + 0.5
to 1.8 + 0.6 in the cell therapy cohort and remained unchanged in controls. No serious clinical
events were reported.

Conclusion. Intracoronary autologous bone marrow-derived cell therapy was feasible
and was not associated with reported serious adverse events over 6 months. Favorable cardiac
and functional changes were observed, but findings remain exploratory and do not support
definitive efficacy claims. Further randomized studies with complete product characterization,
patient-level data and rigorous safety assessment are required.

Key words: ischemic cardiomyopathy, heart failure, bone marrow cells, intracoronary
infusion, stem cell transplantation, pilot project.

@) 156
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KA3SHMY Ne 2 (77) — 2026
ISSN 2524 - 0684 e-ISSN 2524 - 0692

BE3OINACHOCTH M OCYHIECTBUMOCTH BHYTPUKOPOHAPHOM
TEPAIIUU AYTOJIOI'HYHBIMHU KJIETKAMHA KOCTHOT'O MO3T'A
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AHHOTanus

Beenenne. Memuyeckast KapAMOMHOINIATHSI CO CHUKEHHOM (ppaxiirell BbIOpoca J1eBOro
xkenynouka (MKMIIC®B) acconmupoBana ¢ orpaHUYeHHBIM (YHKIIMOHAJIBHBIM PE3EPBOM,
HECMOTpsl Ha IPOBEJECHHUE TEepaluM B COOTBETCTBUU C KIMHUYECKUMHU PEKOMEHIALMSIMU.
WHuTpakopoHapHas Tepanus ayTOJOTMYHBIMU KJIETKaMH, MOJYYEHHBIMU U3 KOCTHOI'O MO3Ta,
paccMaTpuBaeTCs Kak JIONOJIHUTENIbHAs pereHepaTUBHas CTpaTerus Yy MAIUeHTOB C
UIIEMUYECKUM NOpaKEHUEM MUOKap/la U XPOHUYECKOU Cep/IeYHON HEAOCTAaTOYHOCTBIO.

Heab. OueHuTh TEXHUYECKYI BBIIOJHUMOCTb, 6-MECSUHYIO O€30MacHOCTh H
UCCIIEIOBATEIbCKUE (PYHKIMOHAJIBHBIE WM3MEHEHHUS TI0CIe WHTPAKOPOHAPHOW Tepamnuu
ayTOJIOTMYHBIMU KJIETKaMHU, OJIYYEHHBIMU U3 KOCTHOTO MO3ra, Y MAIUEHTOB C UIIEMUYECKON
kapauomuonarueit 1 UKMITCOB <40%.

Marepuanbl 1 MeTOAbI. B 3TO 0JHOLIEHTPOBOE MUJIOTHOE KOHTPOJIUPYEMOE KOTOPTHOE
uccienoBaHie OblIM BKIOYEHbl 20 MalMEeHTOB C HINEMUYECKON KapAuOMHUONATHEH U
NKMIICD®B  <40%. JlecaTp NalMEHTOB MOJIYYWIM HMHTPAKOPOHAPHYIO  TEpaluio
ayTOJIOTUYHBIMU  KJIETKAMH, IIOJIY4EHHbBIMHM W3 KOCTHOTO MO3ra, B COYETaHUU C
MEAMKAMEHTO3HOM Tepanuei, a 10 manueHToB Noayvain TOIbKO MEAUKAMEHTO3HYIO TEPAIHIO.

PesyabraTsl. M3 27 nauueHToB, NpomIeAMIUX CKPUHHUHT, 20 OBLIM BKJIIOYEHBI B
uccienosanue, no 10 B kaxnon rpynmne. Yepes 6 mecsaues cpennsass UKMIICDB n3mennnacs
¢ 30.2 £7.6% o 40.4 = 10.0% B xoropte kiaeTouHoU Tepanuu u ¢ 32.2 £ 9.9% no 28.5 £ 6.7%
B KOHTpoJsibHOM rpymnmne. NT-proBNP n3menuncs ¢ 686.4 + 358.6 no 381.7 £ 168.1 nr/mn u ¢
1134.2 +£1939.5 no 1242.6 + 1737.4 nr/mia cooTBeTCTBEHHO. [lucTaHnus 6-MUHYTHON XObObI
yBenuumiiachk Ha 96.7 M u 33.2 M coorBercTBeHHO. Kimacc NYHA cauzmiics ¢ 2.7 £ 0.5 go 1.8
+ 0.6 B KOropTe KJIETOUYHOM Tepamuu U ocTajcsi 0e3 M3MEHEHUN B KOHTPOJBHOW TrpymIe.
Cepbe3Hble KIIMHUYECKUE COOBITHS HE OBLIN 3aperuCTPUPOBAHBI.

3akarouenue. VHTpakopoHapHas Tepanusi ayTOJOTHYHBIMHU KJIETKaMH, MOJIyY€HHBIMU
U3 KOCTHOTO MO3ra, Oblja BBIMOJIHMMOM M He ObUla CBsi3aHa C 3aperMCTPUPOBAHHBIMU
CEepPhE3HBIMUA HEXKENATEIbHBIMH COOBITHAMH B TedeHHe 6 wMecsamneB. HaOmroganmmch
ONaronpusiTHbIE M3MEHEHHUsS CepleYHbIX M (DYHKIHMOHAIBHBIX IOKa3aTesled, OHAKO
pe3yNbTaThl OCTAIOTCSl HMCCIEAOBATEIBCKUMU W HE TIO3BOJISAIOT [€JIaTh OKOHYATEJIbHbBIE
yrBepkaeHuss 00 d¢ddexktuBHOCTH. HeoOxomumpl AanbHEWIINE paHIOMU3MPOBAHHBIC
HCCJIEIOBaHMSI C TIOJHOW XapaKTepUCTHUKON KJIETOYHOIO MPOJYKTa, JaHHBIMH Ha YpPOBHE
OTJIENIbHBIX MAIMEeHTOB U CTPOTOM OLIEHKOI 0€30MacHOCTH.

KuroueBble cjioBa: umiemMuueckas KapJUOMUONATHs, ceplaedyHass HEJO0CTaTOYHOCTD,
KJIETKH KOCTHOTO MO3Ta, MHTPAKOpOHapHas MH(]Y3Us, TPAHCIUIAHTALUS CTBOJIOBBIX KIIETOK,
MUJIOTHBIN ITPOEKT.
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