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Summary.

The role of inflammation in coronary artery disease (CAD) pathogenesis is well-established. Emerging evidence highlights
associations between novel systemic inflammation indices and CAD. Established inflammatory markers including IL-6 and CRP
also demonstrate significant relationships with CAD. Furthermore, the correlation between these biomarkers and coronary artery
calcification merits particular investigation, given contradictory reports in current literature.

Materials and methods. The study enrolled 112 patients with confirmed CAD aged 45-75 years and 42 control participants without
CAD (control group). We analyzed clinical parameters, laboratory measurements (systemic inflammation indices, interleukin-6, high-
sensitivity C-reactive protein (hs-CRP)), and coronary artery calcium (CAC) scores quantified by multislice computed tomography. All
procedures were conducted in accordance with the World Medical Association s Declaration of Helsinki (2000 amendments). Statistical
analyses were performed using GraphPad Prism version 10.1.1 (GraphPad Sofiware, Inc., La Jolla, CA, USA) and Microsoft Excel
2013. The Shapiro-Wilk test was used to assess the normality of the data distribution. For normally distributed data, the results are
presented as the mean (M) + standard deviation (SD). For non-normally distributed quantitative data, the median (Me) with the upper
and lower quartiles (Q1-Q3) was used. Students t-test was applied to the statistical significance of differences between independent
groups for normally distributed data. Categorical variables were compared using the y2 test and Fisher s exact test. Correlation analysis
was performed using Pearson's correlation coefficient. A p-value of less than 0.05 was considered statistically significant.

Results. CAD patients demonstrated significantly elevated levels across five key inflammation indices compared to controls: NLR
(2.1 +1.2vs. 1.5+0.4, p=0.0006); MLR (0.19 + 0.08 vs. 0.13 + 0.04, p=0.0002), with most pronounced differences in composite
indices: SIRI (0.76 £ 0.69 vs. 0.33 £0.12, p<0.0001), SII (527.7 £404.2 vs. 328 + 101, p<0.0001); AISI (136.8 vs. 75.9, p=0.0001).
Only hs-CRP showed moderate positive correlation with CAC (r=0.439). No other parameters demonstrated significant correlations.

Conclusion. Incorporating systemic inflammation markers into clinical practice improves early detection, prognostic
stratification, and personalized management of CAD.
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Introduction

Cardiovascular diseases (CVDs) remain the leading
cause of death globally. Coronary artery disease (CAD) is
responsible for approximately 16% of all deaths worldwide [1].
The underlying pathology of CAD is atherosclerosis of
the coronary arteries — a chronic inflammatory process
characterized by significant immunological activity that
primarily affects the arterial wall. Inflammation plays
a fundamental role in the pathogenesis of atherosclerosis.
This is evidenced by inflammatory infiltration within
atherosclerotic plaques and the frequent co-localization
of inflammation with lipid accumulation in the arteries [2,
3]. Given the central role of chronic inflammation in CAD
pathogenesis, pro-inflammatory markers are crucial for
reflecting disease activity. Previous studies have established
associations between the risk of atherosclerosis and elevated
levels of fibrinogen, C-reactive protein (CRP), members
of the interleukin family (interleukin-1, -3, —6, -8, —10),
galectin-3, tumor necrosis factor-alpha (TNF-a), and other
pro-inflammatory mediators. These substances promote
endothelial dysfunction, drive the formation of atherosclerotic
plaques, and contribute plaque destabilization [2-5].

Contemporary literature describes novel biomarkers
of systemic inflammation, including the Systemic
Inflammation Index (SII), the Systemic Inflammation
Response Index (SIRI), and the Aggregate Inflammation
Systemic Index (AISI). These are calculated indices

derived from the differential counts of leukocytes and
their subtypes. Their role in cardiovascular disease is
now being actively investigated globally. Elevated levels
of these indices have been correlated with the severity of
coronary atherosclerosis, the presence of complex lesions,
and increased risk of myocardial infarction. These indices
could aid in identifying high-risk patients for whom more
intensive anti-inflammatory and lipid-lowering therapies
may be beneficial [6-10]. Recent clinical trials targeting
inflammation, including the CANTOS study, established that
reducing inflammation independently lowers cardiovascular
event rates [11]. The latest regulatory approval of low-
dose colchicine for the secondary prevention of coronary
artery disease exemplifies the successful translation of anti-
inflammatory therapy into clinical practice for patients with
atherosclerotic disorders [12].

Numerous studies have demonstrated that elevated
levels of inflammatory biomarkers, such as high-sensitivity
C-reactive protein (hs-CRP) and interleukin-6 (IL-6), are
independently associated with a higher coronary artery
calcium (CAC) score, a key indicator of atherosclerotic
burden [13]. For instance, data from large multi-ethnic cohort
studies, including the Multi-Ethnic Study of Atherosclerosis
(MESA), have established that individuals with elevated
baseline inflammatory markers are more likely to have
prevalent CAC and to exhibit faster CAC progression over
time [14]. This relationship underscores the role of chronic
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inflammation not only in the initiation of atherosclerosis but
also in the progression of calcified plaque. It is important
to note, however, that inflammation and CAC, while
related, capture different aspects of atherosclerotic disease.
Inflammation is often linked to lipid-rich, rupture-prone
plaques, whereas CAC quantifies the burden of stabilized,
calcified disease. This pathophysiological distinction explains
why individuals with elevated inflammatory markers despite
azero CAC score remain at elevated cardiovascular risk [15].
The complementary nature of these biomarkers renders their
combination synergistic, yielding a more comprehensive risk
stratification than either can provide alone.

The aim of our study is to compare levels of inflammatory
biomarkers (IL-6, hs-CRP) and novel systemic inflammation
indices (SIRI, SII, AISI) in patients with and without
coronary artery disease (CAD) and to investigate the
relationship between these markers and the CAC score in
patients with established CAD.

Material and methods. The study included 112 patients,
aged 45 to 75 years, with a verified diagnosis of CAD,
identified during an inpatient examination at the Republican
Specialized Scientific and Practical Medical Center of
Cardiology. The control group included 42 individuals without
a history or clinical evidence of CAD. Key exclusion criteria
for all participants comprised a history of: malignancy;
cardiothoracic surgery use of corticosteroids or other hormonal
therapy within the preceding month; autoimmune disorders;
infective endocarditis; or any major surgery within the past
year. Patients with severe chronic kidney disease or hepatic
failure were also excluded. All procedures were conducted in
accordance with the World Medical Association’s Declaration
of Helsinki (2000 amendments).

The studied parameters included clinical data, laboratory
and instrumental test results. Systemic inflammation indices
were calculated from complete blood count differentials as
follows:

Neutrophil-to-Lymphocyte Ratio (NLR) = Absolute Neutrophil Count / Absolute Lymphocyte Count

Platelet-to-Lymphocyte Ratio (PLR) = Absolute Platelet Count / Absolute Lymphocyte Count

Monocyte-to-Lymphocyte Ratio (MLR) = Absolute Monocyte Count / Absolute Lymphocyte Count

Neutrophil-to-Monocyte Ratio (NMR) = Absolute Neutrophil Count / Absolute Monocyte Count

Systemic Inflammation Response Index (SIRI) = (Neutrophil Count x Monocyte Count) / Lymphocyte Count

Systemic Inflammation Index (SII) = (Neutrophil Count x Platelet Count) / Lymphocyte Count

Aggregate Index of Systemic Inflammation (AISI) = (Neutrophil Count x Monocyte Count x Platelet Count) / Lymphocyte
Count

Plasma levels of high-sensitivity C-reactive protein
(hs-CRP) and interleukin-6 (IL-6) were measured in all
participants. Coronary artery calcium (CAC) scoring was
assessed via multispiral computed tomography (MSCT)
of the chest.

Statistical analyses were performed using GraphPad
Prism version 10.1.1 (GraphPad Software, Inc., La Jolla,
CA, USA) and Microsoft Excel 2013. The Shapiro-
Wilk test was used to assess the normality of the data
distribution. For normally distributed data, the results are
presented as the mean (M) + standard deviation (SD). For
non-normally distributed quantitative data, the median
(Me) with the upper and lower quartiles (Q1-Q3) was used.

Student’s t-test was applied to the statistical significance
of differences between independent groups for normally
distributed data. Categorical variables were compared
using the y2 test and Fisher’s exact test. Correlation
analysis was performed using Pearson’s correlation
coefficient. A p-value of less than 0.05 was considered
statistically significant.

Results

The mean age of the patients with CAD was 65 years
(SD 7.9; range 45-75). The cohort included 68 (60.7%)
female and 44 (39.3%) male (Table 1). The patient
characteristics are summarized in Table 1.

Table 1
Indicator Patients with CAD (n=112) | Control Group (n=42) p
Age, years 65+7.9 51.2+3.8 0.349
Male 44 (39.3%) 14 (33.3%)
Sex Female 68 (60.7%) 28 (66.7%) 0.577

Analysis of anthropometric parameters, risk factors
and clinical characteristics in both groups is presented
in Table 2. Arterial hypertension, dyslipidemia, type 2
diabetes mellitus, and obesity were significantly more
common in the CAD group.

The results demonstrated that patients with CAD had
statistically significantly higher levels of key inflammation
indices compared to the control group: NLR (2.1 £ 1.2 vs.
1.5 + 0.4, p=0.0006); MLR (0.19 + 0.08 vs. 0.13 £ 0.04,
p=0.0002). The most pronounced differences were
observed for the composite indices: SIRI (0.76 + 0.69 vs.
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0.33+0.12, p<0.0001); SII (527.7 £404.2 vs. 328 + 101,
p<0.0001); AISI (136.8 £ 150.5 vs. 75.9 + 40.1, p=0.0001).
In contrast, no statistically significant differences were
found for PLR (p=0.062) or NMR (p=0.302).

In contrast to the haematological indices, levels of
classic inflammatory biomarkers did not differ significantly
between groups. IL-6 levels were similar in the CAD group
(median 4 pg/ml) and the control group (3.9 + 1.7 pg/mL),
with p=0.133. hs-CRP levels also showed no significant
difference, with a median of 1.8 mg/L in the CAD group
compared to 2.1 = 1.9 mg/L in controls (p=0.145).
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Table 2
Indicator Patients with CAD (n=112) | Control Group (n=42) p
BMI, kg/m? 30.8+4.4 26.1+3.2 0.351
WC. cm Male 106.4 + 8.3 92.3+6.4 0.036*
’ Female 91.7+7.3 79.8+54 0.046*
Arterial hypertension 110 (98.2%) 14 (33.3%) 0.0001*
Dyslipidemia 85 (75.9%) 6 (14.3%) 0.0001*
Type 2 diabetes mellitus 36 (32.1%) 2 (4.8%) 0.0003*
Glucose intolerance 12 (10.7%) 4 (9.5%) 1
Obesity 64 (57.1%) 7 (16.7%) 0.0001*
Smoking 8 (16.1%) 4 (9.5%) 0.439
Angina pectoris IIFC 8 (42.9%) -
(FC) Il FC 64 (57.1%) -
Normal BP 2 (1.8%) 28 (66.7%)
Grade 1 69 (61.6%) 0 (23.8%)
AH grade Grade 2 1(18.8%) -
Grade 3 2 (1.8%) -
Achieved normotension 18 (16%) 4 (9.5%)
Systolic BP, mmHg 140.7 £ 8.3 127.2+41 0.707
Diastolic BP, mmHg 82+5.5 78.3+5.2 0.41
Duration of AH, years 15.4+9.2 6.2+2.3 0.116
Duration of CAD, years 9.2+4.3 -
Angina episodes per week 1.8+ 04 -

In contrast to the hematological indices, levels of
classic inflammatory biomarkers did not differ significantly
between groups. Interleukin-6 (IL-6) levels were similar in
the CAD group (median 4.0 pg/mL) and the control group
(3.9 + 1.7 pg/mL; p=0.133). High-sensitivity C-reactive

protein (hs-CRP) levels also showed no significant
difference, with a median of 1.8 mg/L in the CAD group
compared to 2.1 = 1.9 mg/L in controls (p=0.145).

The levels of inflammatory markers and indices in the

study participants are presented in Table 3.

Table 3
Indicator Patients with CAD (n=112) | Control Group (n=42) p
Neutrophil-to-Lymphocyte ratio (NLR) 21+1.2 1.5+04 0.0006*
Platelet-to-Lymphocyte ratio (PLR) 140.4 £ 50.9 124.6 £ 33 0.062
Monocyte-to-Lymphocyte ratio (MLR) 0.19+0.08 0.13+ 0.04 0.0002*
Neutrophil-to-Monocyte Ratio (NMR) 11.7+£5.3 12.5+6.1 0.302
Systemic Inflammation Response Index (SIRI) 0.76 + 0.69 0.33+0.12 <0.0001*
Systemic Inflammation Index (SII) 527.7 £ 404.2 328 + 101 <0.0001*
Aggregate Index of Systemic Inflammation (AISI) 136.8 (87.9-242.6) 75.9+234 0.0001*
Interleukin-6 (IL-6), pg/mL 4 (3-6) 39+17 0.133
High sensitivity C-reactive protein (hs-CRP), mg/L 1.8 (1.2-3.5) 21+£19 0.145

We next evaluated the relationship between inflammatory
markers and systemic inflammation indices with CAC based
on MSCT. The median CAC score in patients with CAD
was 10.6 (interquartile range, 0-82.3). Analysis revealed
a moderate positive correlation between hs-CRP and
CAC (r=0.439). No other marker investigated in our study
demonstrated a correlation.

Discussion

Our study compared the levels of novel systemic
inflammation markers (SIRI, SII, AISI) in patients with and
without CAD. We found that these novel inflammatory indices
were significantly higher in patients with established CAD.

Our findings are consistent with the global literature.
For instance, a recent study reported significantly higher
SIRI, SII and AISI values in patients with coronary and
peripheral artery atherosclerosis compared to those without
atherosclerosis [6].

LiQ, et al. (2022) studied patients with acute coronary
syndrome and a history of percutaneous intervention.
The authors assessed the prognostic significance of
five inflammation indices (PLR, NLR, MLR, SII, and
SIRI) for major adverse cardiac events (MACE). Cox

multivariate analysis demonstrated that all five indices
were independent predictors of MACE, with SIRI showing
the strongest predictive performance [16].

Li et al. (2022) studied patients with acute coronary
syndrome and a history of percutaneous intervention. The
authors assessed the prognostic value of five inflammatory
indices (PLR, NLR, MLR, SII, and SIRI) for major
adverse cardiac events (MACE). Cox multivariate analysis
demonstrated that all five indices were independent
predictors of MACE, with SIRI showing the strongest
predictive performance [16].

A large retrospective study by Xia Y, et al. (2023), which
included 42,875 participants over a 20-year follow-up
period, showed that individuals with an SII >655.56 had
higher all-cause and CVD mortality than those with an SII
<335.36. Similarly, participants with an SIRI >1.43 had
a higher risk of all-cause and CVD mortality than patients
with an SIRI <0.68. In the general population aged over
60 years of age, elevated SII or SIRI was associated with
an increased risk of all-cause mortality [8].

The interaction between these inflammatory markers
and CAC is of particular interest, as the stability of calcified
plaque remains a subject of debate. In our study, none of the
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novel inflammation indices correlated with the CAC score,
whereas the hs-CRP demonstrated a moderate positive.
Evidence from a recent large-scale investigation confirms
significant correlations between hs-CRP, galectin-3, and the
prevalence of both coronary and extracoronary calcium in
specific vascular beds [13]. These observations are consistent
with prior research indicating generally modest associations
between inflammatory markers and CAC, which frequently
attenuate following adjustment for cardiovascular risk
factors. The process of atherosclerotic plaque calcification is
driven by inflammatory cytokines, including IL-6. Support
for this mechanism comes from clinical cohorts such as the
MESA, which demonstrated an independent relationship
between inflammatory biomarker levels (hs-CRP, IL-6)
and the presence and severity of CAC [14]. Furthermore,
Mendelian randomization studies substantiate a causal
relationship, linking genetic predisposition to elevated IL-6
with an increased risk of CAD [17]. The association between

CAC and C-CRP remains inconsistent in the scientific
literature. Although several studies report a correlation,
others, including large meta-analyses, have found no
such association [18, 19]. The present study identified
a moderate positive correlation; however, this observation
requires validation in larger, prospectively designed cohorts.
The confluence of a high CAC score and elevated hs-
CRP serves to identify patients at the greatest risk for
future cardiovascular events, thereby affirming the clinical
relevance of this relationship. Evidence that therapeutic
targeting of inflammation attenuates the progression of
coronary artery calcification provides definitive proof of its
fundamental role in the pathogenesis of this process.

Conclusion. Integrating systemic inflammation
markers into clinical practice enhances early detection,
prognostic assessment, and personalized management of
coronary artery disease.
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3B’S130K MI’K HOBUMU IHIEKCAMUM CUCTEMHOI'O 3ATITAJIEHHS TA IINEMIYHOIO XBOPOBOIO CEPIISA
/. b. lOcynaniceea, P. b. Anicea, I1l. C. Axmeodosa, A. b. Illex

PecnyOnikaHchbKuii cneniajiizoBaHuii HAyKOBO-NPAKTHYHMI MeAMYHUIN HEHTP Kapaiosorii
(TamkeHnT, Y30ekucran)

Pesrome.

Ponp 3anmanenHss B marorenesi imeMiuHoi xBopoou cepist (IXC) mobpe Binoma. HoBi naHi BKa3yloTh Ha 3B’ 130K Mi>K HOBUMH CHCTEM-
HUMH TIoKa3HuKaMu 3ananenHs ta [XC. Binomi Mmapkepu 3ananeHss, Bkiodaroun 1J1-6 Ta C-peakTuBHUIA 010K, TAKOXK JEMOHCTPYIOTh
3Hagymuii 38’5130k 3 IXC. KpiM Toro, Kopensimis Mix IIMMU OioMapKepamu Ta KaidbIU(DIKAI[IEI0 KOPOHAPHUX apTepiid 3acIyroBye Ha
0CO0JHBE TOCIIIKCHHS, 3Ba)Kal0u1 Ha CYyIIepEWINBl JaHi B CydacHil JiTeparypi.

Marepianau Ta MeToau. Y JOCITIDKEHHI B3sUTH y4acTh 112 mamienTis 3 minTBepmxeHoto [XC BikoM 45-75 pokiB Ta 42 y4acHUKH
6e3 IXC (xoHTpONBHA TpyNa). My poaHa i3yBali KIiHIYHI ITapaMeTpH, JIA00paTopHi IMOKa3HUKH (TOKa3HUKU CHCTEMHOTO 3alaJIeHHS,
iHTepIeHKin-6, BucokouymBuil C-peaktuBHuil 010K (hs-CRP)) Ta nokasHuku kansiudikanii kopoHapaux aprepiii (CAC), Bu3Ha-
YeHi 3a JOMIOMOT 00 6araro3pizoBoi KOMIT I0TepHOT ToMorpadii. Yci mporeaypu npoBOAHIKCS BiIMOBITHO 10 [ebCiHChKOT Tekmaparii
BcecitHpo1 MennuHOT acomianii (monpasku 2000 poky). CTaTUCTUYHUI aHATI3 TPOBOAUBCS 3a HoroMororo nporpam GraphPad Prism
Bepcii 10.1.1 (GraphPad Software, Inc., JIa-Xos, KamidopHnis, CIHA) Ta Microsoft Excel 2013. JI7st omiHKH HOPMaJIbHOCTI PO3MOALTY
JaHuX BUKOpucToByBaBcs Tect [lamipo-Yinka. [ HOpMaJIbHO PO3IOALICHUX JAHUX PE3YJIbTaTH IIPEICTaBICHI y BUIJISII CEPeJHBOTO
3HadyeHHs (M) £ cranmaprtHe BiaxwmieHHs (SD). s kinbKiCHAX IaHUX 3 HEHOPMAJIbHUM PO3IOIIJIOM BUKOPHCTOBYBajacs MeiaHa
(Me) 3 BepxHiM i HWKHIM KBapTWisiMH (Q1-Q3). JIiIst OI[IHKHM CTaTHCTHYHOI 3HAYYIIOCTI BIAMIHHOCTEH MiXK HE3aJIC)KHUMH TPyIIaMU
IUTSL HOPMAJTBHO PO3MOINICHAX JTAaHUX 3aCTOCOBYBaBcs t-kpuTepiit CteioneHTa. KareropianbHi 3MiHHI TOPIBHIOBAIIUCS 32 IOTIOMOTOIO
KpHUTEpiro ¥2 Ta TouHoro KpuTepiro Pimepa. KopensauiiHuii aHai3 TPOBOAMBCS 32 JOMOMOTor0 koedinienrta kopesuii [lipcona. 3Ha-
yeHHs p MeHie 0,05 BBaXanocs CTaTHCTUYHO 3HAYYIIHM.

PesyasTaTu. [amientu 3 [IXC geMoHCTpyBanu 3Ha4HO IiABHINEHI PiBHI I1'TH KIOYOBUX MOKA3HUKIB 3allaJICHHS MOPIBHAHO
3 KOHTpOIbHOIO rpymoro: NLR (2,1 + 1,2 mpotu 1,5 £ 0,4, p = 0,0006); MLR (0,19 + 0,08 nmpotu 0,13 + 0,04, p=0,0002); 3 HalO1IBII
BHPaXCHUMH BiIMIHHOCTSIMH B KoMOiHOBaHUX moka3Hukax: SIRI (0,76 + 0,69 nportu 0,33 + 0,12, p<0,0001); SII (527,7 + 404,2 npotu
328 + 101, p<0,0001); AISI (136,8 mpotu 75,9, p=0,0001). Tineku hs-CRP nokaszas nomipHy mo3utusHy kopensiiro 3 CAC (1=0,439).
YKomHi iHIII TapaMeTpy He MPOAEMOHCTPYBAIN 3HATYIINX KOPEIISAIIi.

BucHoOBOK. BKiII0o4eHHsI MapKepiB CHCTEMHOI'O 3alajeHHs B KIIHIYHY MPAKTHKY MOKPAILy€e PAHHE BHUSBICHHS, IPOTHOCTUYHY
crpatudikaliro Ta nepconanizoBane JikyBanHs [XC.

KurouoBi cyioBa: imemiuna xsopoba cepiis; 3anajieHHs; NOKa3HAKH CUCTEMHOTO 3aNlajieHHsl; iHTepieiKkin-6; BUCOKOUY TIHBHIiA

C-peakTHBHUIT 01II0K; KaibLiil KOPOHAPHUX apTEPild.

Contact information:

Dilnora Bakhodirovna Yusupalieva — PhD student, Republican
Specialized Scientific-Practical Medical Center of Cardiology;
«Central Asian University» LLC (Tashkent, Uzbekistan)

e-mail: dbyusupalieva@gmail.com

ORCID ID: http://orcid.org/0009-0009-7116-9755

Rano Burkhanovna Alieva — Senior Researcher, Republican
Specialized Scientific-Practical Medical Center of Cardiology
(Tashkent, Uzbekistan)

e-mail: ranoalieva@mail.ru

ORCID ID: http://orcid.org/0000-0003-3936-0815

Shoxista Saidaminovna Akhmedova — Head of the Department
of Coronary artery disease, Republican Specialized Scientific-
Practical Medical Center of Cardiology (Tashkent, Uzbekistan)
e-mail: axmedovashoxista765@gmail.com

ORCID ID: http://orcid.org/0009-0003-4640-9936

Aleksandr Borisovich Shek — Head of the research laboratory
of atherosclerosis and ischaemic heart disease, Republican
Specialized Scientific-Practical Medical Center of Cardiology
(Tashkent, Uzbekistan)

e-mail: shek-999@mail.ru

ORCID ID: http://orcid.org/0000-0003-2354-1785

Scopus ID: https://www.scopus.com/authid/detail.uri?authorld=
44160974600

KoHTakTHa iHchopMmauisn:

lOcynanieBa [inbHopa BaxogipoBHa - acnipaHTka
PecnybnikaHcbKkoro cneujianisoBaHOro HaykoBO-NpPaKTUYHOro
MeanyHoro LeHTpy kapaionorii; TOB «LleHTpanbHoasiaTcbkuii
yHiBepcuTeT» (M. TalukeHT, Y3bekucraH)

e-mail: dbyusupalieva@gmail.com

ORCID ID: http://orcid.org/0009-0009-7116-9755

Aniea PaHo BypxaHiBHa — cTapLuuii HayKoBuiA CMiBPOBITHNK,
PecnybnikaHCbknii crneuiani3aoBaHnin HaykoBO-MPaKTUYHNI
MEAUYHUI LeHTp Kapaionorii (TalwkeHT, Y3bekncraH)

e-mail: ranoalieva@mail.ru

ORCID ID: http://orcid.org/0000-0003-3936-0815

LLlokcucra CaigamiHoBHa AxmeaoBa — 3aBifyBady BiaAineHHs
iLuemiyHOi XxBOpO6U cepus, PecnybnikaHCcbkuii cnevjianisoBaHuni
HayKOBO-NPaKTUYHUI MEAUYHWI LEeHTP kapaionorii (M. TaluKeHT,
Y36ekuncTaH)

e-mail: axmedovashoxista765@gmail.com

ORCID ID: http://orcid.org/0009-0003-4640-9936

LLlex OnekcaHap BopucoBu4 — 3aBigyBay HaykoBO-4OCNIAHON
naboparopii atepocknepody Ta ilwemiyHOi xBopobu cepus,
PecnybnikaHcbkuii crneuiani3aoBaHnin HaykoBO-MPaKTUYHUI
MEAUYHUIA LeHTp Kapaionorii (M. TawwkeHT, Y3bekncraH)

e-mail: shek-999@mail.ru

ORCID ID: http://orcid.org/0000-0003-2354-1785

Scopus ID: https://www.scopus.com/authid/detail.uri?authorld=
44160974600

Received for editorial office on 15/09/2025
Signed for printing on 27/11/2025

167



	DOI: 10.24061/2413-4260. XV.4.58.2025.24

