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v' Resume

Abstract The purpose of the research: This study aims to assess the clinical and functional
characteristics of diabetic cardiomyopathy (DCM) in patients with type 2 diabetes mellitus (T2DM)
who reside in regions with hot climates and to identify strategies for optimizing metabolic therapy
under these conditions.

Research methods: A cohort of 180 patients with T2DM was observed in a regional cardiology
center. Clinical, echocardiographic, electrocardiographic, and laboratory evaluations were
performed. Patients were divided into two groups depending on the presence or absence of DCM.
Statistical analysis was conducted using SPSS v25.0.

Research results: Patients with DCM showed significantly more complaints of dyspnea (74%),
fatigue (68%), and edema (61%). Diastolic dysfunction (E/A < 1.0) was identified in 71% of DCM
patients, while GLS < -17% was observed in 64%. HRV was reduced (SDNN 91 + 11 ms), and
arrhythmias occurred in 38% of cases. HbAlc and NT-proBNP levels were elevated. Electrolyte
imbalances were observed in 62% of DCM patients.

Practical application: The results support the necessity of climate-adapted therapy for T2DM
patients, including adjusted hydration strategies, greater use of cardioprotective antidiabetics, and
enhanced patient education on heat stress prevention.

Keywords: Type 2 diabetes mellitus, diabetic cardiomyopathy, hot climate, echocardiography,
arrhythmia, metabolic therapy, cardiac function

IHHATOPU3NOJIOI'NYECKHUE ACIIEKTBI IPOI'PECCUPOBAHUA
KAPANOMUOITATUH ITPU CAXAPHOM JUABETE 2 TUIIA B YCJIOBUAX
BO3JIEMCTBUSA )KAPKOI'O KJIMMATA

@D.A. Hxkpamosa

Byxapckuii rocy1apcTBEHHBIH METUIIMHCKUI HHCTUTYT HMeHH A0y Ann nOH CuHbl, Y30eKncTaH,
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v Pe3tome

Annomauus Ilenv uccneooeanusn: Ilenv 0anno020 uccie0o8anus - oueHUmMbv KIUHUYECKUE U
dyukyuonanvnvie xapakmepucmuku ouadbemuueckou kapouomuonamuu (/[IKMII) y nayuenmos c
caxapuvim ouademom 2 muna (CH2), npoxcusarouux 6 pecuoHax ¢ HcapKum KIUMAmom, u
onpedenums cmpamezuu ONMUMUSAUUU MeMaAdoAUYeCKOoll mepanuu 8 IMUX Yci108usXx.

Memoowt uccnedosanun: B pecuonanvnom kapouonozuueckom yenmpe Hada100a1acy 2pynna u3
180 nayuemmos ¢ C/H2. bvinu npoeedenvt KaunHuuveckue, IXoKapouozpaghuueckue,
IneKmpokapouozpaguueckue u nadopamopnsie ucciedosanus. Illayuenmeot 6u11uU pazoenensvt Ha 06e
zpynnel 68 3asucumocmu om Haauyus uau omcymcmeus C/]2. Cmamucmuueckuit ananus
npoeoouica c ucnoavioseanuem SPSS eepcuu 25.0.

Pesynomamot uccneoosanusn: IHayuenmaot ¢ /[IKMII 3nauumensho uauie H#canoeaniucs Ha 00bLUKY
(74%), ymomasnemocmo (68%) u omexu (61%). Juacmonuueckasn ouchynkuyusa (E/A < 1,0) ovina
evtaenena y 71% nayuenmoes c J/IKMII, ¢ mo epems kax GLS < -17% wnaéaroanace y 64%. BPC
ovina cuusncena (SDNN 91 £ 11 mc), a apummuu naonooanuce 6 38% cayuaes. Yposnu HbAlc u
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NT-proBNP 6s11u nogsiutensr. Inexkmponumnstii oucoananc naonrwoaica y 62% nayuenmos c
JIKMIL.

Ilpaxkmuueckoe npumeHnenue: Pezynvmamot noomeepicoarom Heobxo0umocmo
aoanmuposannoil K Kaiumamy mepanuu 0na nayuenmos ¢ C/12, eéxknwuas cxoppekmupoganmwle
cmpamezuu  uopamauyuu,  O60nee  WUPOKOe  UCHOb308AHUE  KAPOUORDPOMEKMODPHbBIX
npomueoouademuuecKux cpeocme u NOblUieHUE YPOGHA UHMOPMUPOBAHHOCMU RAUUECHMOE O
npoghunakmuke menyioeozo cmpecca.

Knrouegvie cnosa: caxapnuiii ouabem 2 muna, ouadbemuyecKas KapoOuOMuonamus, HcapKuil
Kaumam, axokapouozpaghus, apummus, Memadoiuueckan mepanus, cepoeyHasn yuKyus

ISSIQ IQLIM TA'SIRIDA 2-TOIFA DIABETDA KARDIYOMIYOPATIYA
RIVOJLANISHINING PATOFIZIOLOGIK JIHATLARI

F.A. Ikramova

Abu Ali ibn Sino nomidagi Buxoro davlat tibbiyot instituti, O‘zbekiston, Buxoro sh. A. Navoiy
kochasi 1 Tel: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v' Rezyume

Xulosa tadgigotning magsadi: ushbu tadgiqot issiq iglimi bo'lgan hududlarda yashovchi 2-toifa
diabet mellitus (T2DM) bilan og'rigan bemorlarda diabetik kardiyomiyopatiyaning (DCM) klinik va
funktsional xususiyatlarini baholashga va ushbu sharoitlarda metabolik terapiyani optimallashtirish
strategiyasini aniglashga garatilgan.

Tadgiqgot usullari: mintagaviy kardiologiya markazida T180DM bilan kasallangan 2 bemorning
kohortasi kuzatildi. Klinik, ekokardiyografik, elektrokardiografik va laboratoriya tekshiruvlari
o'tkazildi. Bemorlar DCM mavjudligi yoki yo'gligiga garab ikki guruhga bo'lingan. Statistik tahlil
SPSS V25. 0 yordamida o'tkazildi.

Tadgiqot natijalari: DCM bilan og'rigan bemorlarda nafas qisilishi (74%), charchoq (68%) va
shish (61%) shikoyatlari sezilarli darajada oshdi. Diastolik disfunktsiya (e/a < 1.0) DCM
bemorlarining 71% da aniglangan, GLS esa < -17% 64% da kuzatilgan. HRV kamaydi (SDNN 91 va
11 ms) va aritmiya 38% hollarda sodir bo'lgan. HbAlc va NT-proBNP darajalari ko'tarildi. DCM
bemorlarining 62 foizida elektrolitlar muvozanati kuzatildi.

Amaliy go'llanma: natijalar t2dm bemorlari uchun iglimga moslashtirilgan terapiya zarurligini,
shu jumladan tuzatilgan hidratsiya strategiyasini, kardioprotektiv antidiyabetikadan ko'proq
foydalanishni va issiglik stressining oldini olish bo"yicha bemorlarga kengaytirilgan ta'limni qo'llab-
guvvatlaydi.

Kalit so'zlar: 2-toifa gandli diabet, diabetik kardiyomiyopatiya, issiq iqlim, ekokardiyografiya,
aritmiya, metabolik terapiya, yurak faoliyati

Relevance
T ype 2 diabetes mellitus (T2DM) is one of the most widespread chronic diseases worldwide, and its
socio-economic burden continues to grow. Current epidemiological data indicate a significant
increase in T2DM incidence in regions with hot climates, particularly in the Middle East, Central Asia,
Southern Europe, and North Africa. These climatic conditions exacerbate the course and complications
of T2DM[1,2,3].

Among the complications, diabetic cardiomyopathy (DCM) plays a significant role. This condition
is characterized by structural and functional changes in the myocardium, developing in the absence of
coronary artery disease, hypertension, or valvular defects. DCM significantly increases the risk of heart
failure, sudden cardiac death, and reduces life expectancy [5,7,9].

Hot climates impose additional stress on the cardiovascular system of patients with T2DM. High
temperatures contribute to dehydration, electrolyte imbalance, increased blood viscosity, and activation
of the sympathoadrenal system, all of which can aggravate cardiomyopathy and increase the risk of
decompensation [4,11,12]. Despite numerous studies on DCM pathogenesis and treatment, the impact
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of climatic factors, particularly extreme heat, remains underexplored. It is especially important to
consider how to adapt therapeutic approaches under high ambient temperatures [6,10].

To identify the clinical and functional features of diabetic cardiomyopathy in patients with T2DM
living in hot climates, and to determine the directions for therapy adaptation under such conditions.

Materials and methods

The study was conducted at a regional cardiology center located in a southern climatic zone. A total
of 180 patients with T2DM living in hot climates for at least 5 years were included. All patients provided
informed consent.

Inclusion criteria: age 45-70 years, T2DM duration over 5 years, no significant hypertension,
coronary artery disease, or structural heart defects.

The patients were divided into two groups: Group A (n=90) — patients with signs of DCM confirmed
via echocardiography and lab tests; Group B (n=90) — patients without DCM signs.
Study methods included:

Clinical and anamnestic evaluation (complaints, NYHA class, BMI);

Echocardiography (EF, diastolic function, GLS);

24-hour ECG monitoring (HRV, arrhythmias);

Lab tests (HbAlc, NT-proBNP, electrolytes, inflammation markers);

Treatment scheme assessment and compliance.

VVVYYVY

Results and discussions
The study revealed the following patterns:

Figure 1. Comparison of clinical symptoms between groups
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Figure 2 Cardiac function parameters in patients with DCM
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Figure 3. Laboratory markers in Group A and Group B
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Patients in Group A more frequently reported symptoms such as dyspnea (74%), weakness (68%), and
edema (61%) compared to Group B (19%, 22%, and 15%, respectively). Resting heart rate was significantly
higher in Group A (84.2 + 8.5 bpm vs. 75.1 £ 6.9 bpm, p <0.01).

Diastolic dysfunction (E/A < 1.0) was detected in 71% of Group A vs. 14% of Group B (p < 0.001). GLS
< -17% was present in 64% of Group A vs. 9% of Group B. Holter monitoring showed reduced HRV (SDNN
91 + 11 ms in Group A vs. 112 £ 13 ms, p < 0.001). Arrhythmias, including ventricular extrasystoles and AF
paroxysms, were seen in 38% of DCM patients vs. 7%.

HbA1c and NT-proBNP levels were higher in Group A: 8.6 + 1.1% and 354 + 78 pg/mL, respectively,
compared to 7.8 £ 0.9% and 110 + 47 pg/mL (p < 0.05). Electrolyte imbalances, including hypokalemia and
hypomagnesemia, were noted in 62% of Group A.

Conclusion

Patients with T2DM living in hot climates experience a more severe course of diabetic cardiomyopathy.
Major aggravating factors include dehydration, reduced circulating blood volume, electrolyte imbalance,
elevated body temperature, and sympathoadrenal activation.

Our results support therapy adaptation: increased use of SGLT2 inhibitors, dose adjustments of diuretics,
regular monitoring of electrolytes and hydration. Patient education on hydration and self-monitoring is
especially important during hot seasons.

Future studies should focus on multicenter validation, including gender and age analysis, comorbidities,
and evaluation of personalized prevention programs for complications in this patient population.
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	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...
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	Плазмтик ҳужайралар юмалоқ ва овал шаклда бўлиб, диаметри ўртача 15-20 мкм ни ташкил қилади. Ёруғлик микроскопида кўрганда ядроси яхши ажралиб туради ва унда бўлакчаларга ажралган гетерохромотинни кўриш мумкин ва ядрочаси нисбатан йирикроқ бўлиб тиниқ...
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	Сурункали эндометрит - бу бачадоннинг ички қаватининг яллиғланиши ҳисобланади. Сурункали эндометрит - бу срункали узоқ вақт яллиғланиш натижасида эндометрий қаватида структур морфологик ўзгаришларга олиб келади [6]. Сурункали эндометрит махсус (специ...
	Олинган натижаларда бачадоннинг строма қаватида маркернинг экспрессияси нисбатан кўпроқ кузатилди. Олинган материалнинг деярли барчасида турли даражада экспрессия аниқланди ва уларни экспрессияланиш даражасига қараб 2% гача экспрессияланганлар сони 7...
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