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Features of the distribution of the obesity phenotype depending on age

The article analyzes the prevalence of the metabolically healthy obesity (MHO) phenotype concerning age
and gender. Similar to global studies, the criteria for this phenotype are actively being investigated in Ka-
zakhstan. In 2017, the Kazakhstan Cardiology Center (KCC) presented a draft of recommendations regarding
obesity. A key question revolves around the feasibility'ef classifying patients with metabolically healthy obe-
sity phenotypes. It has been suggested that phenotype should be defined for each body mass index (BMI)
group based on the waist-to-hip ratio. The findings indicate that the frequency of metabolic syndrome varies
significantly depending on the classification usedhAmong women, metabolically healthy obesity phenotype
occurs more frequently than in men, though its prevalence/decreases with age. Individuals with metabolic
syndrome, an increase in mean arterial pressure while maintaining normal levels of cholesterol, triglycerides,
and high-density lipoproteins, regardless of the classification used. When using the KCC criteria to define
MHO, the frequency of cardiometabolic risk factors was higher compared to other criteria. The conducted
study revealed variability in the frequencyof metabolic syndrome depending on the criteria used for classifi-
cation: International Diabetes Federation (IDF) (2021) — 23.2 %, KCC (2021) — 27.1 %, NCEP ATP III
(2021) — 41.8 %. Depending on age, the frequency of MHO phenotype in menopausal women showed a sta-
tistically significant increase across. all classifications. A notable decline in the prevalence of is observed in
statistical indicators among women over the age of 55.

Keywords: obesity, metabelically healthy obesity phenotype, metabolism, age and gender characteristics, ar-
terial hypertension, diabétes mellitus.

Introduction

Ineconomically/developed countries, including the Republic of Kazakhstan, 22 % of children and 35 %
of adults —scomprising 58 % of women and 53 % of men — are overweight or obese. Excess weight is
clearlyyassociated with a significant increase in the risk and frequency of arterial hypertension, insulin-
independent «diabetes, atherosclerosis, and coronary heart disease. The progression of Type 2 diabetes
mellitus has been demonstrated to be linked to elevated blood pressure, dyslipidemia, and metabolic
irregularities prevalent in individuals with obesity. With a decrease in body weight, the development of
atherosclerosis slows down, blood pressure normalizes or decreases, and the fight against diabetes improves.

Epidemiological research indicates that individuals with excess weight are at a higher risk of
developing musculoskeletal disorders such as spinal osteochondrosis and metabolic-dystrophic polyarthritis.
Additionally, they are more prone to hepatobiliary issues, including gallbladder dyskinesia, chronic
cholecystitis, and cholelithiasis. Moreover, there is an elevated likelihood of local tumor development,
encompassing lung cancer, breast cancer, and cancers of the uterus and ovaries.

Against the background of obesity in women, menstrual-ovarian dysfunction and infertility are often
observed. Additionally, timely intervention in body weight can normalize the menstrual cycle. Patients
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suffering from obesity are most often on hospital admission sheets. Such individuals experience more
complications and surgical interventions after anesthesia. According to statistics, people with sensory
problems are more likely to die in transport accidents and other types of accidents. Excess weight reduces
average life expectancy by 3-5 years, and the life expectancy of people with high obesity is reduced to
15 years. Human mortality occurs in two out of three cases from diseases associated with impaired fat
metabolism and obesity. It has been found that if humanity could solve the problem of obesity, average life
expectancy would increase by 4 years. For comparison, if the cancer problem were solved, average life
expectancy would be only 1 year longer.

The prevailing obesity epidemic stands out as a significant health challenge in our era. Typically,
obesity is linked to an unfavorable metabolic profile, including disruptions in carbohydrate metabolism,
alterations in lipid profile, elevated blood pressure, systemic inflammation, and changes in liver @nzymes,
among others [1]. This constellation of changes associated with obesity is commonly referred to as metabolic
syndrome (MS). Nevertheless, recent findings indicate that obesity does not universally result in detrimental
metabolic consequences, highlighting its non-homogeneous nature [2].

Approximately 10-30 % of individuals classified as obese exhibit a metabolically healthy ‘state despite
having an excessive accumulation of body fat. This phenomenon is commonly referred to as the
metabolically healthy obesity phenotype (MHOP) in contemporary literature#[3]%" However, gaining a
comprehensive understanding of the epidemiology and long-term implications of MHOP*is challenging due
to conflicting findings in various studies [4-6]. Moreover, there is inconsisteneyin the prevalence of MHOP
across studies, with some attributing variations to the diverse definitionsfenmployed. This discrepancy
underscores the disconnection between this phenotype and its associated health outcomes.

A systematic review addressing the prevalence of MHOP suggests awide range, from 6 % to 75 %. The
review also posits that socio-demographic factors, such as genderpage, and ethnicity, may contribute to this
variability. When the analysis is stratified by gender and agejuit réveals a higher prevalence of MHOP in
women and young individuals compared to men [7-9]

It is crucial to acknowledge that researchers mayhincorporate diverse criteria such as excess body
weight, obesity, or various metabolic syndrome {MS) indicators within the concept of metabolically healthy
obesity phenotype (MHOP). Consequently, participants who exhibit no metabolic alterations or possess one
or two MS symptoms, as per recent findings, mightibe included in the study. Despite the variations in
research methodologies, there is a need for additional studies to establish the frequency of MHOP through
comparative analyses. The study’s objective is to evaluate the sex-age characteristics of MHOP prevalence,
considering various classifications, andste.examine its metabolic features.

Research materials and methods

The research was carried oution patients between 2021 and 2023 at the “Clinic of Internal Diseases”,
situated at 50a RaiymbekdAve), Almaty. The sample consisted of 350 individuals classified as obese
(BMI > 30 kg/m2), with 85 men (26.8 %) and 265 women (73.2 %). The primary methods employed in the
study included anthropometricrindicators and biochemical blood tests. Additionally, the research considered
social behavior parametersmsuch as smoking habits, educational attainment, marital status, and levels of
physical activity.

Blood pfessure was assessed through three consecutive measurements using an Omron M5-I automatic
tonomieter from Japan, with a 2-minute gap, on the right hand, while the individual was seated following a 5-
minute rest. Height measurements were taken with the person standing, without outerwear and shoes, using a
standard height meter. Body weight was determined on calibrated lever scales, without outerwear and shoes,
ensuring ameasurement accuracy of 0.1 kg. The body mass index was computed using the formula:

BMI (kg/m2) = weight (kg) / height (M2).

Peripheral blood for biochemical analyses was collected from a vein using vacuum tubes after a 12-hour
fasting period. The levels of high-density lipoproteins, glucose, triglycerides, and cholesterol were
determined using enzymatic methods on the KONELAB 300 automatic biochemical analyzer (Thermo
Scientific, USA). The conversion of serum glucose values obtained on an empty stomach to blood plasma
values was carried out using the formula proposed by researchers from the European Association for the
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study of diabetes (2007): Plasma glucose concentration (mmol/L) = -0.137 + 1.047 x serum glucose
concentration (mmol/L).
Three sets of criteria were employed to identify the metabolically healthy phenotype of obesity:

BMI > 30 kg/m2 and IDF (2021) (International Diabetes Federation):

For men, waist circumference > 94 cm; for women, waist circumference > 80 cm.

Presence of at least one of the following metabolic syndrome (MS) components: Triglycerides (TG) >
1.7 mmol/L; High-density lipoproteins cholesterol (HDL-C) < 1.0 mmol/l in men and HDL-C < 1.3 mmol/L
in women; Blood Pressure > 130/85 mmHg; Fasting plasma glucose (FPG) > 5.6 mmol/L or the presence of
Type 2 diabetes.

NCEP ATP III (2021) (National Cholesterol Education Program):

Presence of at least one of the following MS components: Waist circumference > 102'¢m in'men and >
88 cm in women; TG > 1.7 mmol/L; HDL-C < 1.0 mmol/l in men and HDL-C < 1.3 mimol/l in women;
Blood Pressure > 130/85 mmHg; Fasting plasma glucose (FPG) > 6.1 mmol/L.

KCC (2021) (Kazakhstan Cardiology Center):

An index of ba/ba < 0.9 was applied for men, and Ba/Ba < 0.85 for women. Statistical analysis was
carried out using MS Office Excel 2019, and the significance of differences was‘assessedmising the Student’s
t-criterion for two-group comparisons. The normality of the distribution of variablesiwas examined using the
Kolmogorov—Smirmov criterion. In cases where the distribution deviated from mormal, parametric criteria
were applied after transforming indicators using natural logarithm. The data presented in tables and text
include absolute and relative values (n, %), as well as M+o, wheredM represents the arithmetic mean, and ¢
is the standard deviation. Statistically significant differences were indicated as *p < 0.05; **p < 0.01 —
highly significant, ***p < 0.001 — exceptionally significant.

The research was conducted in compliance with gthicalstandards.

Research results and analysis

The prevalence of the metabolically healthy phenotype of obesity exhibited significant variation based
on the applied criteria (Fig. 1). According to the IDF (2021) criteria, it was 23.2 % (n = 43 subjects), NCEP
ATP I (2021) — 41.8 % (n = 173 subjects), KCC (2021) — 27.1 % (n = 134 subjects), ***p<0.001.
Notably, the KCC (2021) criteria revealed a specificity of 3 % in men for the incidence of MSF, highlighting
a pronounced prevalence of abdominal obesity:
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Figure 1. Distribution of the metabolically healthy obesity phenotype according to different classifications:
**p<0.01; ** * p <0.001-statistical significance of differences between men and women

The prevalence of MHOP is higher in women compared to men, as depicted in Figure 2. Recognizing
the significance of age and gender as factors influencing the development of MHOP, its frequency was
assessed across various age groups.
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Figure 2. Age and gender characteristics of the prevalence of MHOP: A) IDF, B) NCEP ATP III,
() according to the criteria of the KCC * p<0.05, *** p<0,001 — 45 — 69 statistical significance of age differences

The highest occurrence of the metabolically healthy obesity phenotype among women occurred in the
age group of 45-49 years, with rates of 34.1 % (IDF, 2021), 54.0 % (NCEP ATP III, 2021), and 52.9 %
(KCC, 2021). In women aged over 55, MHOP is notably less prevalent compared to the 45-49 age group,
with a significant difference, p<0.001. For men, there was no statistically significant difference in the
frequency of MHOP across all age groups, p>0.05.

The study results highlight a greater occurrence of the metabolically healthy obesity phenotype in
women compared to men, with a decline noted in women aged over 55. When analyzing the frequency of
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risk factors among individuals with the metabolically healthy obesity phenotype, a higher prevalence of
abdominal obesity was observed in both men and women. A gender-based comparative analysis revealed
that, across various criteria (NCEP ATP III, IDF, KCC), women exhibited higher prevalence rates than men:
for NCEP ATP III — 90 % in women and 71 % in men (p<0.001); for IDF — 99 % in women and 97 % in
men (p < 0.001); and for KCC — 99 % in women and 86 % in men (p < 0.001).

The average age at the point of inclusion in the control group was 58.2 £ 6.8 years for men and
58.7+ 7.0 years for women. The initial examination involved the analysis of various data, including age,
anthropometric indicators, blood pressure measurements, total cholesterol (TC), triglycerides (TG), high-
density lipoproteins cholesterol (HDL-C), low-density lipoproteins cholesterol (LDL-C), and fasting blood
plasma glucose (FPG), as detailed in Table 1.

Table 1

The main clinical and biochemical indicators of the studied objects at the age of 45-69 years, mz 6

Indications Men Female Two sexes befa
n=43 n=173 n=134

Systolic BP, mmHg 154,6 £ 243 151 +£23.5 1523 £26,7* p<0,57

Diastolic BP, mmHg 96,5+ 12,1 96,6 =123 98,1+ 12,4% p<0,001

BMI, kg/m2 36,1+2.0 34,9+32 36,4 £:3,0% p<0,001

Fasting glucose, mmol/1 6,724 6,5+1,5 6,6 + 24* p<0,001

Total cholesterol, mmol/l 53+£1,5 6,8+17 6,7+1,3% p<0,001

LDL-C, mmol/l 51+1,0 4,6+1,1 5,3 +£1,3* p<0,001

HDL-C, mmol/l 1.4 +0.3 1,704 1.4+ 0,6% p<0,001

TG, mmol/l 1L.7+1,0 1.8+ 0.7 1,9 +0,9% p<0,001

Information regarding a history of elevated bloed pressure and recent use of antihypertensive
medications within the last two weeks was gathered in advance during the screening of participants. In
instances where individuals had a prior diagnosis ofiarterial hypertension (AH) but were currently taking
blood pressure-lowering medications, both these with normotension and those with AH were included in the
screening.

For individuals with the metabolically*healthy obesity phenotype (MHOP), the analysis was conducted
based on various classifications, where the average values of systolic and diastolic blood pressure were
determined. The key components of'this analysis are presented in Table 2.

The prevalence of arterial‘hypertension (AH) in the NCEP ATP III group is similar between men and
women, with p>0.01. According,to KEC criteria, there is a higher incidence of AH in men (91 %) compared
to women (84 %) with p<0.001. In the IDF group, AH is more frequently observed in women than in men,
accounting to 70 % and 67 %, respectively, with P<0.05. Carbohydrate metabolism disorders, as per NCEP
criteria, have a lower frequency in individuals with the metabolically healthy obesity phenotype (MHOP)
according to ATP'HI and IDF criteria. However, according to KCC criteria, the prevalence of hyperglycemia
is 36 %, with26 % imwomen, p<0.001.

Various lipid spectrum disorders, such as hypertriglyceridemia (HyperTG) and low high-density
lipoprotein chaolesterol (HypoHDL-C), have low frequencies in MHOP according to IDF and NCEP ATP III
criteria, The statistical significance of the differences between men and women was not observed. However,
based on KEC criteria, there is a high prevalence of hypertriglyceridemia (HyperTG) and low high-density
lipoprotein cholesterol (HypoHDL-C) in women (39 % and 31 %, respectively), while the frequency of
hypertriglyceridemia in men is lower (27%) and low HDL-C levels are observed in 9% of men, with p<0.001
for these indicators.
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Table 2
Clinical and biochemical indicators of people with MHOP, M £ ¢
Indicators IDF NCEP ATP 111 KCC
n= 43 n=173 n=134
Systolic BP, mmHg 141,9+ 255 144.4 £ 26,1 145,7+£253
Diastolic BP, mmHg 89.8+ 13,0 91,0+£13,5 91,5+ 125
BMI, kg/m2 32,7+3.6 32.7+36 33,1+4,1
Fasting glucose, mmol/1 100,0 £ 9.6 100,3 £ 9.6 95,1+7.9
Total cholesterol, mmol/l 4,3+£0,7 4,5+£0,7 48+1,2
LDL-C, mmol/l 6.1= 1,0 6,2+ 1,1 6.3+ 1,2
HDL-C, mmol/l 3.8+£0,9 41+ 1.0 43+ 1.1
TG, mmol/l 1,6£0.2 1,6+ 0.2 1.6+0,3

Recent research papers have highlighted the absence of a standardized approach utilizing a consistent
set of criteria and threshold values for identifying metabolic disorders, particularlyun' studies focusing on
obesity. This lack of uniformity serves as a primary contributor to the substantial variability observed in the
prevalence of the metabolically healthy obesity phenotype (MHOP) [10-LijsnEpidemiological data reveal
that the group prevalence of MHOP can vary widely, ranging from 3.7 % toy 57 %, depending on the
classification used in each specific study. This broad spectrum of MHOP conditions leads to conflicting
findings regarding the investigation of cardiovascular and metabolic ‘outcomes, presenting a significant
challenge in comprehending its long-term implications.

Metabolically healthy obesity is generally characterized bysthe absence of metabolic abnormalities, with
many researchers defining it as obesity without significant cardiometabolic disorders, such as metabolic
syndrome. Studies like HUNT-II suggest that indicatorsiof abdominal obesity, like the BA/BA index, might
serve as better predictors of coronary artery disease compared to the DSI. Similar results were observed in
the Australian National Diabetes, Obesity and Lifestyle Study (AusDiab), where individuals with a large
waist and a small hip circumference had the highest prevalence of diabetes. Another study highlighted the
occurrence of hypertension and undiagnosed{dyslipidemia in individuals with this condition who were not
previously diagnosed [12].

In our investigation, the examination ofithe distribution of the metabolically healthy obesity phenotype
(MHOP) revealed a prevalence of 23.2'%, based on IDF (2021) criteria and 41.8 % according to NCEP
ATP III criteria. Notably, in women, the occurrence of MHOP is significantly more frequent than in men.
However, outcomes from BioSHaRE res€archers, who analyzed data from various epidemiological studies
with standardized criteria, démonstrate’considerable variability in the prevalence of MHOP across Asia. The
highest percentage of MHOPswas observed in the CHRIS and KORA studies, especially in women from
NCDS, LifeLinesy KORA,“and .CHRIS, while the lowest prevalence was noted in HUNT2 with Finnish
cohorts.

Based on our findings, gender disparitics in the prevalence of the metabolically healthy obesity
phenotype (MHOP) were evident across different age groups. In women aged over 55, a notable reduction in
MHOP was observed compared to men with advancing age. This decline may be attributed to the likelihood
thattwomen'tend to experience menopause at a later stage in life. Existing literature supports the notion that
componénts of metabolic syndrome, including abdominal obesity, hypercholesterolemia, low levels of high-
density lipoprotein cholesterol (HDL-C), elevated triglycerides, and high glucose levels, indicate an
increased prevalence of metabolic syndrome and its constituents in menopausal women [13].

Among men, a marginal decline in the prevalence of the metabolically healthy obesity phenotype
(MHOP) was noted in older age groups. Our findings suggest that this trend is linked to the average life
expectancy of men with MHOP in Kazakhstan, which, as of 2016 data, is reported to be 66.5 years [14].

An analysis of the primary components was conducted for individuals with the metabolically healthy
obesity phenotype (MHOP) across various classifications. It was observed that the average values of both
systolic and diastolic blood pressure, as presented in Table 2, were higher when compared to contemporary
recommendations for the diagnosis and management of hypertension. The examination of lipid spectrum
components revealed normal levels of triglycerides (TG) and high-density lipoprotein cholesterol (HDL-C)
across all analyzed classifications. However, levels of low-density lipoprotein cholesterol (LDL-C) and total
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cholesterol (TC) surpassed the reference values for the general population, indicating an increased
cardiovascular risk even in individuals initially classified as low-risk.

Consequently, the observed variability in the distribution of the metabolically healthy obesity
phenotype (MHOP), coupled with its elevated prevalence in younger individuals, corresponds with global
trends. This situation introduces uncertainty regarding the future implications of this state, emphasizing the
necessity for a unified classification of MHOP to ascertain outcomes like myocardial infarction, cerebral
circulation disorders, type 2 diabetes, and others. The timing of medical intervention in lifestyle
modifications for optimal health benefits to the patient remains ambiguous, necessitating further in-depth
investigation.

It is important to acknowledge that metabolically healthy obesity phenotype (MHOP) is considered a
transitional state, and there is a possibility of later addition of components associated with metabolic
syndrome [15]. Our study revealed that individuals with MHOP, regardless of gender, exhibit the highest
frequency of all cardiometabolic risk factors according to the defined criteria. While the, Ba/Ba,index is
traditionally viewed as an indicator of abdominal obesity, our data showed a relatively highiprevalence of
abdominal obesity despite normal Ba/Ba index values in individuals with MHOP.

Analyzing the general population at the “Clinic of Internal Diseases™ on 50a Raiymbek Ave., Almaty,
we found that among individuals aged 45-69 years, based on NCEP-ATP Il«(2007) criteria, the most
common components in those with metabolic syndrome were abdominal obesity (95 %)sand elevated blood
glucose (85 %). The observed variability in the distribution of MHOP .and, itshhigh prevalence across
different genders and age groups align with global trends. These findingsfunderscore the relevance of
considering MHOP in predicting outcomes such as myocardial infarction, cerebrovascular disorders, type 2
diabetes, etc., emphasizing the need for increased attentionyand, further comprehensive study towards
establishing a unified classification for the metabolically healthy ebesity'phenotype.

Conclusion

In summary, the study’s findings reveal that the, prevalence of the metabolically healthy obesity
phenotype (MHOP) varies based on the classification usedsy IDE(2021) — 23.2 %, KCC (2021) — 27.1 %,
and NCEP ATP III (2021) — 41.8 %. When considering age and menopause in a female sample, the
frequency of MHOP exhibited statistically significantly higher values across all classifications. Particularly
noteworthy is the significant decline in the frequency of MHOP among women aged over 55.

Among women, higher frequency indicators of all cardiometabolic risk factors were more pronounced
compared to other MHOP criteria. Furthermeore, the analysis of risk factors in individuals with MHOP,
considering all studied criteria, revealed a heightened prevalence of abdominal obesity in both men and
women. A gender-based comparative analysis underscored that women exhibited a higher prevalence than
men.
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Kac epexuienikTepiHe Kapaii cemizaik (peHOTHILiHIH
TapaJjybIHbIH epeKuiesiKTepi

Makanaga >kachlHA KoHE KbIHBICHIHA OGailTaHBICTHl MeTabOIHKAIBIK, cay ceMizmik denotumiHiy (MCCO)
Tapalybl TalJIaHFaH. ONTeMJIK 3epTTeyiepre ykeac KazakcTaHza,ochl GEHOTUIITIH KpuTepuitiepi OenceHl
3eprrenyge. 2017 xweuml Kazakctan kapmmonorus xorambl (KKK, cemizaix macenecin tmenty GoiibIHIIa
YCHIHBIM/TAp K00achH YCHIHABL Herisri cypakTapasi 6ipi — MeTaCOJMKaIbIK cay ceMi3mik ¢peHoTur Gap
HayKacTap/pl KIKTeYIiH MaHb3IBUIHIFEL By GeHOTHIITL JieHe caiMarbHbH wHaekciHiH (JICI) ap To6bmaa
Gen mieHGepiHeH kambac TeHOepiHe KAThIHACHI HETI3IHAE, aHBIKTay VYCHIHBULIBL AJBIHFAH HOTIDKETEp
MeTaGOMMKATBIK CHHAPOMHBIH JKULTITT KOJNJIAHBUIATHIH JKIKTeyre OGalMaHbICTHl afTapibIKTail ©3repeTiHiH
KepceTTl. Ofeniep apachlHa MeTabOTMKAIBIK cay CeMi3Iik (eHOTHIII epiepre KaparaHaa alTapiIbIKTail Kl
ke3feceni, Oipak OHBIH Tapalybl kKac YJFalFaH caubl ToMeHeHl. MeTaGolMKaNbK CHHAPOMBI Gap
azamMaap/ia KOIJIaHBUIATEIH JKIKTeyre KapaMacTaH, JKOFaphl THIFBI3JIGIKTAFBl XOJIECTePUH, TPUTITHIIEPUATED
MeH JUIIOTIPOTEUATEPIIH KATBIITH JAeHIelllH cakTail OTHIPBII, OpTallia KaH KHICHIMBIHBIH >KOFapbUIayhbl
Gatikanapl. MCC® anpikray yriH KKK kputepuitiepin nalijjanaHrad Ke3je KapAuoMeTaboIuKabIK Kayirn
(aKTOpIaphIHBIH, KUUTIrT Gacka/KpuTepuitiepre KaparaHjga >korapbl Gombpl. 3epTTey GaphIChIHAA JKIKTEY
Ke3iHjle KOJJIaHbUTaThIH KpUTepritiepre GaiimaHblcThl MeTaGOMUKaIbIK, CHHAPOM JKUUTITIHIH ©3TepriliTiri
AHBIKTAIIBL, SIFHA: X aTbIKapalblK KaHT Arateti gpeneparmsicel (IDF) (2021 x.) — 23,2%, KKK (2021 x.) —
27.1%, NCEP ATP II (2021 wk.) — 41,8%. Menomay3zagarsl abenuepiH kachiHa GaitmanbicTel MCCO
KULUTITT GapiplK SKIKTeyIep OOMBIHITIa alTapibIkTail ecyal kepceTTi. CTaTUCTUKATBIK KOPCETKIIITEP
Goitprrmma MCCO TapaiiybIHBIH aliTapibIKTail ToMeHAeY1 55 kacTaH acKaH aiferniep apachiHaa GalKalib.

Kinm co30ep: cemizik, "METaGOMKAIBIK cay CeMi3MiK (EHOTHIN, 3aT anmMacy, *ac »KoHE JKBIHBICTHIK
EPEKITIETIKTCP, aPTEPHSLIHIK TUIIEPTEH3US, KAHT THabeT.

H.T "Abnaiixanosa, U.M. Oxac, 3.K. Tonebaepa, A.E. Ecenbekona,
b'A” Myxutnun, b.A. Ycinbek, A.A. yticenbek, JI.C. Koskamkaposa

Oco0enHocTH pacnpocTpaHeHusi (eHOTUIIA 0KUPEHUS
B 3aBUCHMOCTH OT BO3pacTa

B cratbe aHammsmpyercs pacpocTpaHEHHOCTh MeTaboIHUecKy 30poBoro geHoTrma oxupenus (M300) B
3aBUCUMOCTH OT BO3pacTa U I10J1a. AHAIOTUYHO MUPOBBIM HcCIIeIOBaHUSIM, B KazaxcTaHe akTUBHO M3y4aroT
kputepun JanHoro ¢enoruma. B 2017 roxy Kazaxcranckoe kapamornormdeckoe obmectBo (KKO)
IIPE/ICTABIIIO TIPOEKT PEKOMEH/IAIMI 110 PEIIEHHUIO IPoSIeMbl OxupeHus. OJHUM U3 KIFOUYEBBIX BOIIPOCOB
SBISIETCS.  11eNeco00pasHOCTh  KIIacCU(UKAIMKM  IIAI[MEHTOB C MeTa0ONMYEeCKH 370POBBIM  (DEHOTHIIOM
oxupenvs. llpemoxeHo ompenensaTh 3TOT QEHOTHII B Kaxkaol Tpymmie mHaekca Macchl Tema (MMT) Ha
OCHOBaHHH COOTHOITIEHUS OKPY>KHOCTH TAIUH K OKPYKHOCTHU Gejiep. [lomyueHHbIe JaHHbIe CBUAETENBCTBYIOT
0 TOM, YTO HacToTa MeTabOIMYECKOr0 CHHJPOMAa CYIIECTBEHHO BapbUpyeTcs B 3aBUCUMOCTH OT
npuMensieMol  kinaccuduxarmu.  Cpepul  JKEHIMH — MeTaGOIMYecKH  370POBBI  (DEHOTHIl  OKUPEHUS
BCTpEUaeTCsl 3HAUMTENBHO Yallle, YeM Cpefd MY)XUMH, OJHAKO €ro paclpOCTPAaHEHHOCTh CHIDKAeICcs ¢

120 BecTHuk KaparaHguHckoro yHuBepcuteTa



Features of the distribution...

BO3pacToM. Y JIMII ¢ MeTabONMYEeCKUM CHHJPOMOM OTMEUEHO IIOBBIIIEHHE CPEHETO apTepHaIbHOTO
JIaBIIEHUS TIPYU COXPAHEHUH HOPMaILHOTO YPOBHSI XOJI€CTEPHHA, TPUTTTHIIEPUIOB U JTUIIOIIPOTENHOB BRICOKOH
IUIOTHOCTH, HE3aBUCHUMO OT IpuMeHseMoi kiaccuduxarmm. [Ipu wcnomp3oBanmu kpurepreB KKO mis
ompenenernst M3PO yactoTa KapMoMeTaboIUIeckuX (GakTopoB PHCKa OKazalach BBIIE, YeM II0 JPYTUM
KpUTEpUSIM. B X0Jle IIPOBEJICHHOTO KCCIIENOBaHMS BBIIBICHA H3MEHUYMBOCTH HACTOTHI META0OINYECKOTO
CHH/[pOMa B 3aBUCHMOCTH OT WCIIOJIb30BaHHBIX IIPH KIacCUUKAIMK KpUTepueB: MexTyHapoHas
Depeparust madera (IDF) (2021 r.) — 23,2 %, KKO (2021 r.) — 27,1 %, NCEP ATP I (2021 r.) —
41,8%. B 3aBucMMOCTH OT BO3pacTa y KCHIIMH B IIEpHOJ MeHoIlay3bl yactora M3PO mokazana
3HAUUTENHFHOE TIOBBITICHNE TI0 BCeM KIacCHUKAIMsIM. 3aMeTHOe CHITKEHHE pacrpocTpaHeHHocTd M3DO
HaOIIOJaeTcsl B CTATUCTHYECKUX IT0KA3aTeNSIX CPEIH KEHITIMH cTapIe 55 JeT.

Knwuesvie crosa: oxupeHne, METabOIMUECKU 3/J0POBBI (EHOTHIT OKUPEHHUSI, 0OMEH BEIECTB, BO3PACTHBIE
U TI0JIOBBIE IIPU3HAKH, apTepyualibHas THIICPTEH3HS, caxapHbIi ualer.
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