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Abstract 

 Abnormalities of myocardial energy metabolism appear as a common 

background of the two major cardiac disorders: ischemic heart disease (IHD) and heart 

failure (HF). Myocardial ischemia has been recently conceived as a multifaceted 

syndrome that can be precipitated by a number of mechanisms including metabolic 

abnormalities. HF is a progressive disorder characterised by a complex interaction 

of haemodynamic, neurohormonal and metabolic disturbances. HF may further 

promote metabolic changes, generating a vicious cycle. Thus, targeting cardiac 

metabolism in IHD patients may prevent the deterioration of left ventricular function, 

stopping the progression to HF. For these reasons, several studies have explored the 

potential benefits of trimetazidine (TMZ), an inhibitor of free fatty acids oxidation that 

shifts cardiac and muscle metabolism to glucose utilization. 

 Because of its mechanism of action, TMZ has been found to provide a 

cardioprotective effect in patients with angina, diabetes mellitus, and left ventricular 

(LV) dysfunction, and those undergoing revascularization procedures, without 

relevant side effects. In addition, the lack of interference with heart rate, arterial 

pressure, and most of frequent comorbidities, makes TMZ an attractive option for 

patients and clinicians as well. The impact of TMZ on long term mortality and 

morbidity in ischemic syndromes and in heart failure need to be conclusively 

confirmed in properly designed RCT. 

Introduction 

 Ischemic heart disease (IHD) and heart failure (HF) are two major cardiac 

disorders whose prevalence is increasing, with a huge burden for global healthcare 

systems. Acute and chronic ischemic syndromes affect about 3 million males and 2.8 

million females in Europe and have been traditionally attributed to coronary 
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atherosclerotic obstructions that may abruptly or progressively lead to vessel lumen 

occlusion [1]. It has recently been acknowledged that, beside atherosclerotic lesions, 

other mechanisms, such as endothelial dysfunction, microvascular disease, and 

vasospasm, either isolated or in combination with atheromatous plaques, may 

precipitate myocardial ischemia [2]. Therefore, IHD is a much more complex 

syndrome than obstructive atherosclerosis of the coronary arteries [3,4].Anti-ischemic 

strategies are focused on removal of the coronary obstruction and on pharmacological 

modulation of cardiac work and coronary blood flow. Unfortunately, stenosis focused 

strategies have a limited and transient impact on symptoms, and no impact on prognosis 

[[5], [6], [7]]. 

 Recent advances in the understanding of IHD have called attention to strategies 

that target “alternative pathogenetic mechanisms”, including modulators of cardiac 

energy metabolism [8]. Metabolic modulation may play a major role in acute ischemic 

events, [9,10], may impact on the results of interventions and may prevent the 

development of heart failure (HF) [[11], [12]]. 

Hence, inadequate cardiac energy production as the result of either insufficient 

substrate availability or insufficient cellular ATP production appears at the crossroad 

of both IHD and LV dysfunction/HF. Therefore, addressing cardiac metabolic issue in 

IHD may provide benefits by preventing the deterioration of LV function and stopping 

the progression to HF [13,14]. 

With the exception of calcium channel blockers in Prinz-Metal angina, no agent 

has been tested in angina patients when a flow-limiting stenosis was absent or had been 

removed, based on the reluctance of cardiologists in accepting a diagnosis of angina in 

the absence of a flow-limiting stenosis. 

Based on these new concepts, drugs of proven clinical efficacy such as 

trimetazidine (TMZ), an inhibitor of free fatty acids (FFA) oxidation that shifts cardiac 

and muscle metabolism to glucose utilization resulting into a greater production of 

high-energy phosphate [13], deserve an objective re-evaluation of their clinical value. 

BACKGROUND 

Trimetazidine (TMZ) has been shown to partially inhibit free fatty acid 

oxidation by shifting substrate utilization from fatty acid to glucose. The aim of this 

study was to assess the effects of TMZ in patients with diabetes and ischemic 

cardiomyopathy. 

METHODS 

Sixteen patients with diabetes and ischemic hypokinetic cardiomyopathy (all 

males) on conventional therapy were randomized to receive either placebo or TMZ 

(20 mg 3 times per day), each arm lasting 15 days, and then again to receive either 

placebo or TMZ for 2 additional 6-month periods, according to a double-blind, 

crossover design. At the end of each period, all patients underwent exercise testing, 2-
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dimensional echocardiography, and hyperinsulinemic/euglycemic clamp. Among the 

others, New York Heart Association class, ejection fraction, exercise time, fasting 

blood glucose, end-clamp M value (index of total body glucose disposal) and 

endothelin-1 levels were evaluated. 

RESULTS 

Both in the short and long term (completed by 13 patients), on TMZ compared 

to placebo, ejection fraction (47 ± 7 vs 41 ± 9 and 45 ± 8 vs 36 ± 8%, P < .001 for both) 

and M value (4.0 ± 1.8 vs 3.3 ± 1.6, P = .003, and 3.5 ± 1.5 vs 2.7 ± 1.6 mg/kg body 

weight/min, P < .01) increased, while fasting blood glucose (121 ± 30 vs 136 ± 40, P = 

.02 and 125 ± 36 vs 140 ± 43, P = .19) and endothelin-1 (8.8 ± 3.8 vs 10.9 ± 3.8, P < 

.001 and 6.2 ± 2.4 vs 9.2 ± 4.3 pg/mL, P = .03) decreased. In the short term, 10 patients 

decreased 1 class on the NYHA scale during treatment with TMZ (P = .019 vs 

placebo). Eight patients decreased 1 NYHA class while on long-term TMZ treatment, 

while on placebo 1 patient increased 1 NYHA class and none improved (P = .018 vs 

placebo). 

CONCLUSIONS 

In a short series of patients with diabetes and ischemic cardiomyopathy, TMZ 

improved left ventricular function, symptoms, glucose metabolism, and endothelial 

function. Shifting energy substrate preference away from fatty acid metabolism and 

toward glucose metabolism by TMZ appears an effective adjunctive treatment in 

patients with diabetes with postischemic cardiomyopathy. 

 

Section snippets 

Patients 

We selected 16 consecutive male, white patients with type II diabetes (age 64 ± 7 years, 

range 52–76 years) and hypokinetic cardiomyopathy secondary to ischemic heart 

disease. Baseline ejection fraction (EF) was 40% ± 5%. Fourteen patients had had a 

previous myocardial infarction. Twelve of them had undergone maximal attainable 

revascularization, while the remaining 4 were either not amenable to revascularization 

(2 patients) or presented chronic coronary occlusions not suitable for 

Results 

All 16 recruited patients completed the short-term study. However, only 13 completed 

the long-term phase. All 3 patients who interrupted the study were on long-term TMZ: 

1 died of injuries from a road traffic accident, while the remaining 2 patients dropped 

out because of nausea and epigastric distress. Figure 2, Figure 3, Figure 4 and Table II, 

Table IIIsummarize the main results. 

Discussion 

The results of the present study show that in patients with diabetes and postischemic 

hypokinetic cardiomyopathy, TMZ consistently improves patients' functional capacity 
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and left ventricular function. Additionally, for the first time the drug has been shown 

to improve overall glucose metabolism and endothelial function. These effects appear 

to be operative both in the short and long term. 

REFERENCES 

1. Saodat, A., Vohid, A., Ravshan, N., & Shamshod, A. (2020). MRI study in 

patients with idiopathic cokearthrosis of the hip joint. International Journal of 

Psychosocial Rehabilitation, 24(2), 410-415. 

2. Axmedov, S. J. (2023). EFFECTS OF THE DRUG MILDRONATE. Innovative 

Development in Educational Activities, 2(20), 40-59. 

3. Jamshidovich, A. S. (2023). ASCORBIC ACID: ITS ROLE IN IMMUNE 

SYSTEM, CHRONIC INFLAMMATION DISEASES AND ON THE 

ANTIOXIDANT EFFECTS. EUROPEAN JOURNAL OF MODERN 

MEDICINE AND PRACTICE, 3(11), 57-60. 

4. Jamshidovich, A. S. (2023). THE ROLE OF THIOTRIAZOLINE IN THE 

ORGANISM. Ta'lim innovatsiyasi va integratsiyasi, 9(5), 152-155. 

5. Jamshidovich, A. S. (2023). HEPTRAL IS USED IN LIVER 

DISEASES. ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ ИДЕИ В 

МИРЕ, 35(3), 76-78. 

6. Jamshidovich, A. S. (2023). EFFECT OF TIVORTIN ON CARDIOMYOCYTE 

CELLS AND ITS ROLE IN MYOCARDIAL INFARCTION. Gospodarka i 

Innowacje., 42, 255-257. 

7. Axmedova Malika Qilichovna. (2023). THE IMPACT OF SOCIOCULTURAL 

FACTORS ON THE PERVASIVENESS OF DENTAL CARIES AS A 

COMPLEX HEALTH CONDITION IN CONTEMPORARY SOCIETY. 

INTERNATIONAL BULLETIN OF MEDICAL SCIENCES AND CLINICAL 

RESEARCH, 3(9), 24–28. 

8. Axmedova, M. (2023). USE OF COMPUTER TECHNOLOGY AT THE 

STAGES OF DIAGNOSIS AND PLANNING ORTHOPEDIC TREATMENT 

BASED ON ENDOSSEAL IMPLANTS. International Bulletin of Medical 

Sciences and Clinical Research, 3(11), 54-58. 

9. Shokirov, B. S. (2021). Halimova Yu. S. Antibiotic-induced rat gut microbiota 

dysbiosis and salmonella resistance Society and innovations. 

10. Халимова, Ю. С. (2021). MORPHOFUNCTIONAL ASPECTS OF THE 

HUMAN BODY IN THE ABUSE OF ENERGY DRINKS. Новый день в 

медицине, 5(37), 208-210. 

11. Khamroyev Kh.N. «The morphofunctional changes in internal organs during 

alcohol intoxication». European journal of modern medicine and practice vol. 2 

no. 2 (2022) ejmmp   issn: 2795-921x. 

http://www.newjournal.org/


JOURNAL OF NEW CENTURY INNOVATIONS 
 

http://www.newjournal.org/                                                    Volume–44_Issue-2_January_2024 7 

12. Gafurovna, A. N., Xalimovich, M. N., & Komilovich, E. B. Z. (2023). 

KLIMAKTERIK YOSHDAGI AYOLLARDA ARTERIAL 

GIPERTENZIYANING KECHISHI. ОБРАЗОВАНИЕ НАУКА И 

ИННОВАЦИОННЫЕ ИДЕИ В МИРЕ, 23(6), 26-31. 

13. Kayumova, G. M., & Nutfilloyevich, K. K. (2023). CAUSE OF PERINATAL 

LOSS WITH PREMATURE RUPTURE OF AMNIOTIC FLUID IN WOMEN 

WITH ANEMIA. AMALIY VA TIBBIYOT FANLARI ILMIY JURNALI, 2(11), 

131-136. 

14. Уроков, Ш. Т., & Хамроев, Х. Н. (2018). Клинико-диагностические аспекты 

механической желтухи, сочетающейся с хроническими диффузными 

заболеваниями печени (обзор литературы). Достижения науки и 

образования, (12 (34)), 56-64. 

15. Хамроев, Х. Н., & Уроков, Ш. Т. (2019). ВЛИЯНИЕ ДИФФУЗНЫХ 

ЗАБОЛЕВАНИЙ ПЕЧЕНИ НА ТЕЧЕНИЕ И ПРОГНОЗ 

МЕХАНИЧЕСКОЙ ЖЕЛТУХИ. Новый день в медицине, (3), 275-278. 

16. Хамроев, Х. Н., & Ганжиев, Ф. Х. (2023). Динамика структурно-

функциональных нарушение печени крыс при экспериментальном 

алгоколние циррозе. Рr oblemsofmodernsurgery, 6. 

17. Nutfilloevich, H. K., & Akhrorovna, K. D. (2023). COMPARATIVE 

CLASSIFICATION OF LIVER MORPHOMETRIC PARAMETERS IN THE 

LIVER AND IN EXPERIMENTAL CHRONIC ALCOHOLISM. International 

Journal of Cognitive Neuroscience and Psychology, 1(1), 23-29. 

18. Nutfilloevich, H. K., & Akhrorovna, K. D. (2023). COMPARATIVE 

CLASSIFICATION OF LIVER MORPHOMETRIC PARAMETERS IN THE 

LIVER AND IN EXPERIMENTAL CHRONIC ALCOHOLISM. International 

Journal of Cognitive Neuroscience and Psychology, 1(1), 23-29. 

19. Латипов, И. И., & Хамроев, Х. Н. (2023). Улучшение Резултат Диагностике 

Ультразвуковой Допплерографии Синдрома Хронической Абдоминальной 

Ишемии. Central Asian Journal of Medical and Natural Science, 4(4), 522-525. 

20. Sh T, U., IK, S., Kh N, H., & Sh I, S. (2023). IMPROVING THE IMMEDIATE 

RESULTS OF SURGICAL TREATMENT OF ACUTE CHOLECYSTITIS IN 

PATIENTS WITH LIVER CIRRHOSIS. Journal of Pharmaceutical Negative 

Results, 14(2). 

21. Xamroyev, X. N. (2022). The morphofunctional changes in internal organs 

during alcohol intoxication. EUROPEAN JOURNAL OF MODERN MEDICINE 

AND PRACTICE, 2(2), 9-11. 

22. Khamroyev, X. N. (2022). TOXIC LIVER DAMAGE IN ACUTE PHASE OF 

ETHANOL INTOXICATION AND ITS EXPERIMENTAL CORRECTION 

http://www.newjournal.org/


JOURNAL OF NEW CENTURY INNOVATIONS 
 

http://www.newjournal.org/                                                    Volume–44_Issue-2_January_2024 8 

WITH CHELATE ZINC COMPOUND. European Journal of Modern Medicine 

and Practice, 2(2), 12-16. 

23. TESHAEV, S. J., TUHSANOVA, N. E., & HAMRAEV, K. N. (2020). Influence 

of environmental factors on the morphometric parameters of the small intestine 

of rats in postnatal ontogenesis. International Journal of Pharmaceutical 

Research (09752366), 12(3). 

24. Ashurov, J. (2023). THE IMPORTANCE OF USING INNOVATIVE 

EDUCATIONAL TECHNOLOGIES IN TEACHING THE SCIENCE OF 

INFORMATION TECHNOLOGY AND MATHEMATICAL MODELING OF 

PROCESSES. Development and innovations in science, 2(12), 80-86. 

25. Ashurov, J. D. (2023). FSMU METODI YORDAMIDA “AXBOROT 

JARAYONLARINING DASTURIY TA ‘MINOTI” MAVZUSINI 

YORITISH. Journal of new century innovations, 41(2), 238-243. 

26. Ashurov, JD (2023). THE IMPORTANCE OF ORGANIZING THE 

COOPERATION BETWEEN THE TEACHER AND THE STUDENTS IN 

THE CREDIT-MODULE TRAINING SYSTEM. International Scientific 

Journal of Modern Scientific Research, 1(4), 16-24.  

27. Ashurov, J. (2023). KREDIT MODUL TIZIMIDA JORIY QILISHDA O 

‘QITUVCHI VA TALABALARNING HAMKORLIKDA ISHLASHINING 

AHAMIYATI. Бюллетень педагогов нового Узбекистана, 1(6 Part 2), 42-47. 

28. Ashurov Jasur Djoraevich. (2022). EXPLANATION OF THE TOPIC "USE 

OF RADIOPHARMACEUTICALS IN GAMMA THERAPY" IN HIGHER 

EDUCATION INSTITUTIONS USING THE "THOUGHT, REASON, 

EXAMPLE, GENERALIZATION (THREG)" METHOD. European Scholar 

Journal , 3 (12), 68-71.  

 

 

 

http://www.newjournal.org/

