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PATTERNS OF CARDIOMYOPATHY PROGRESSION IN TYPE 2 DIABETIC PATIENTS
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v' Resume

Cardiomyopathy in patients with type 2 diabetes mellitus (T2DM) is a major contributor to
cardiovascular morbidity and mortality. This study investigates the clinical and pathophysiological
features of cardiomyopathy progression in T2DM patients living in hot climatic conditions.
Environmental stressors such as chronic heat exposure, dehydration, and altered circadian rhythms may
exacerbate cardiac dysfunction and accelerate disease progression. The study analyzes a cohort of
diabetic patients from the Bukhara region, assessing biochemical, echocardiographic, and clinical
parameters over a 12-month period. Results suggest that elevated ambient temperatures correlate with
increased myocardial stiffness, diastolic dysfunction, and autonomic imbalance. The findings
underscore the need for region-specific guidelines in managing cardiovascular complications in diabetic
patients

Keywords: Type 2 diabetes mellitus, cardiomyopathy, hot climate, diastolic dysfunction, myocardial
remodeling, environmental stress

3AKOHOMEPHOCTH ITPOT'PECCHPOBAHUS KAPTUOMHUOIIATUH Y BOJIBHBIX
CAXAPHBIM JIUABETOM 2 TUIIA U3 PETUMOHOB C BBICOKOU TEMIIEPATYPOU

Ukpamosa ©.A.

Byxapckuii rocyapcTBeHHBIH MEIUITMHCKUI HHCTUTYT UMeHH AOy Ann n6H CuHbl, Y30€KuCTaH, T.
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v Peslome

Kapouomuonamus y nayuenmoe c caxapuvim ouabemom 2 muna (C/2) saensemcsa 0CHO6HOU
HPUYUHOU  cepOeUHO-COCYOUCmoil 3aboneeaemocmu u cmepmuocmu. B oannom uccnedosanuu
usyuaiomcesa KUHUYecKue u namogusuonozuueckue ocobennocmu npozpeccuposanus
Kapouomuonamuu y nayuenmoe ¢ C/2, nposxcuearowux 6 ycioeuax xycapko2o xkaumama. Qaxmopoi
6HewHell cpedbl, MaKue KAaK XPOHUYECKOe 6030elicmeue xcapbl, 00e€380MHCUGAHUE U UMEHEHUe
UUPKAOHBIX DUMMO8, MOZYM YcyZyoums cepoeuHyro Ouc@yHKuuw u YCKOPUmb NpOpeccuposanue
3aboneeanun. B uccnedosanuu aumanuzupyemcsa 2pynna RAyUEeHmMo8 C CAXAPHLIM Ouademom u3
Byxapckoit obnacmu, ouenusaromcs oOuoxumuyeckue, IXOKapouozpagpuueckue u KiuHUUeCKUe
nokaszamenu 3a 12-mecaunviii nepuood. Pe3synomamul noxasvigarom, umo noevluieHHAA memMnepamypa
OKpyycatlowieli cpeovl Koppenupyem ¢ NOBbIUEHHOU HCECMKOCMbI0O MUOKAPOA, OUACHOIUYECKOI
oucynkuueii u sezemamusnvim oucoanancom. Ilonyuennsie 0annvle NOOUEPKUBAIOM HEOOXOOUMOCHLb
DPa3padomku pezUOHAIbHBIX PEKOMEHOAUUIl N0 JIeYeHUI0 CepPOeuHO-COCYOUCBIX OCINO0HCHEHUI )
RAYUEHMO08 C CaxapHbIM OUuadbemom

Kniouesvie cnoea: caxapuolii Ouabem 2 muna, KapouoMuonamus, MHcapKuul —Kiumam,
ouacmonuyeckan OUCHYHKYUs, pemooeauposanue MUoKapoa, IKOA02UUecKull cmpecc

YUQORI HARORATLI HUDUDLARDAN KELGAN 2-TOIFA DIABETIK BEMORLARDA
KARDIYOMIYOPATIYA RIVOJLANISHINING NAQSHLARI
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v" Rezyume

2-toifa diabetes mellitus (T2DM) bilan og'rigan bemorlarda kardiyomiyopatiya yurak-gon tomir
kasalliklari va o'limiga katta hissa qo'shadi. Ushbu tadgiqot issig iglim sharoitida yashovchi t2dm
bemorlarida kardiyomiyopatiya rivojlanishining klinik va patofiziologik xususiyatlarini o'rganadi.
Surunkali issiglik ta'siri, suvsizlanish va sirkadiyalik ritmlarning o'zgarishi kabi ekologik stresslar
yurak disfunktsiyasini kuchaytirishi va kasallikning rivojlanishini tezlashtirishi mumkin.
Tadgigotda Buxoro viloyatidan kelgan diabetik bemorlarning kogortasi tahlil gilinib, 12 oy
davomida biokimyoviy, ekokardiyografik va klinik ko'rsatkichlar baholanadi.

Natijalar shuni ko'rsatadiki, atrof-muhit haroratining ko'tarilishi miyokardning qattigligi,
diastolik disfunktsiya va avtonom nomutanosiblik bilan bog'liq. Topilmalar diabetik bemorlarda
yurak-gon tomir asoratlarini boshgarishda mintagaga xos ko'rsatmalar zarurligini ta'kidlaydi

Kalit so'zlar: 2-toifa gandli diabet, kardiyomiyopatiya, issiq iglim, diastolik disfunktsiya,
miokardni gayta gurish, ekologik stress

Relevance
T ype 2 diabetes mellitus (T2DM) is globally recognized as a metabolic disorder with extensive
cardiovascular implications. One of the less overt yet critically important complications is
diabetic cardiomyopathy (DCM), characterized by structural and functional changes in the
myocardium independent of hypertension and coronary artery disease. In regions with hot climates,
such as Central Asia and parts of the Middle East and Africa, environmental factors may significantly
influence the course and severity of DCM.

Chronic heat exposure can induce dehydration, oxidative stress, and sympathetic nervous system
overactivation, all of which may negatively affect cardiac metabolism and electrophysiology.
Moreover, changes in physical activity patterns, medication pharmacokinetics, and glycemic
variability in response to climatic extremes further complicate disease management. Despite the
increasing prevalence of T2DM in these regions, limited data exists regarding the interplay between
climate and cardiac pathology. This study aims to elucidate the unique clinical characteristics of
cardiomyopathy progression in T2DM patients residing in hot climate zones.

Materials and methods

This observational study included 120 patients aged 40-65 with confirmed T2DM and
echocardiographic signs of early-stage cardiomyopathy, residing in the Bukhara region of Uzbekistan.
The cohort was followed for 12 months. Exclusion criteria included uncontrolled hypertension,
ischemic heart disease, and congenital heart defects.
Parameters assessed included:

HbAc, fasting glucose, lipid profile

NT-proBNP and high-sensitivity CRP levels

Echocardiographic evaluation (EF, E/A ratio, LV mass index, global longitudinal strain)

Heart rate variability (HRV) and 24-hour Holter monitoring

Ambient temperature and humidity recordings during the study period
Patients were divided into two subgroups based on seasonal temperature exposure: Group A
(summer peak months >38°C average), and Group B (moderate months <30°C average).

Results and discussions

Patients exposed to sustained high temperatures (Group A) demonstrated a statistically significant
decline in diastolic function (E/A ratio 0.84+0.12 vs. 1.01£0.10 in Group B; p<0.01), increased LV
mass index, and elevated NT-proBNP levels. HRV analysis indicated pronounced autonomic
dysfunction in Group A, with reduced SDNN and RMSSD values.

The prevalence of subclinical arrhythmias and episodes of nocturnal hypertension was higher in
Group A. Furthermore, self-reported symptoms such as fatigue, palpitations, and dyspnea on exertion
were more frequent during heatwave periods. Multivariate analysis identified ambient temperature,
NT-proBNP, and HRV indices as independent predictors of myocardial functional decline.
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Table 1. Echocardiographic and Laboratory Parameters by Group

Parameter Group A (High Temp) Group B (Moderate Temp) vaISc-e
| E/A Ratio | 0.84 +0.12 | 1.01+0.10 | <0.01]
| LV Mass Index (g/m?)|| 1286+ 124 | 1143 +10.8 | <0.05]
| NT-proBNP (pg/mL) || 245+ 38 | 180 + 30 | <0.01]
| SDNN (ms) | 112+ 15 | 135+ 17 | <0.05

The study highlights the amplifying effect of hot climatic conditions on cardiomyopathy
progression in diabetic patients. Heat-induced vasodilation, fluid-electrolyte imbalance, and increased
myocardial oxygen demand may exacerbate pre-existing metabolic and structural cardiac
abnormalities. These findings advocate for tailored clinical approaches including adjusted medication
schedules, hydration strategies, and cardiac monitoring during summer months.

Conclusion
Cardiomyopathy in T2DM patients shows distinct clinical deterioration under hot climate exposure.
Healthcare providers in arid and tropical regions must adopt climate-aware cardiovascular
management strategies to mitigate disease burden in diabetic populations.
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	Эхинококкоз печени, осложненный прорывом кисты в желчные пути, представляет серьезную угрозу жизни пациента и является значительной клинической проблемой из-за трудностей в своевременной диагностике и лечении. Согласно исследованию Мохамеда и соавт. (...
	Клинические проявления во многом зависят от характера поражений желчных путей. Наиболее серьезным осложнением при прорыве кисты в желчные протоки является холангит. Хирургическое лечение эхинококкоза, осложнённого развитием желчных свищей, представляе...
	Согласно данным Курбонова К. М. и соавт., клиническая картина у этих пациентов может варьироваться от тяжёлой формы с выраженной симптоматикой, связанной с механической желтухой. Она характеризуется тяжелым течением и возникает при прорыве содержимого...
	Существуют также стертые клинические формы, при которых цистобилиарный свищ образуется с сегментарными желчными протоками. В этих случаях полной обтурации не происходит, так как крупные дочерние пузыри и частицы хитиновой оболочки не могут проникнуть ...
	Наблюдались и лёгкие формы заболевания, которые обусловлены небольшим перфоративным отверстием и сохранностью хитиновой оболочки паразита. В этих случаях присутствует только перицистобилиарный свищ, который является наиболее распространённой формой ци...
	Патологоанатомически процесс формирования свища проходит три стадии: 1) эрозивная, 2) стадия разрыва и 3) полная фистула. По мере роста паразита происходит увеличение всех компонентов кисты, что приводит к повышению внутрикистозного давления и растяже...
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