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Introduction 
Modern environment and lifestyle, such as increased light exposure and 
activities during night and widespread use of electronic media and mobile 
devices, not only deprive humans of sufficient sleep but also considerably 
disturb the regularity of sleep behaviors. An adequate amount of sleep, 
which is essential for global rejuvenation of the human body, plays a central 
role in normal functioning of metabolism and energy homeostasis. As a 
result, reduced quantity of sleep has been associated with higher risk of 
obesity, metabolic syndrome, and diabetes in numerous previous studies. 
However, less is known regarding the impact of irregular sleep (i.e., high 
day-to-day variability in sleep duration and timing), which could negatively 
influence metabolic health through sleep debt caused by nights of sleep 
deprivation not compensated for by nights of extended sleep and/or by 
disruption of circadian rhythms. 
To date, a majority of epidemiologic studies on sleep health and 
cardiometabolic outcomes has examined average sleep duration, with less 
research on variations in sleep duration and timing. It is now well 
established that an inherent circadian rhythmicity is a universal mechanism 
underlying various biologic processes, including metabolism. Clear 
circadian patterns are exhibited from gene expressions to downstream 
circulating metabolites (, as well as secretion of hormones involved in 
metabolic regulation. 
 
The main energy substrate of adult cardiomyocytes for their contractility 
are the fatty acids. Its metabolism generates high ATP levels at the expense 
of high oxygen consumption in the mitochondria. Under low oxygen supply, 
they can get energy from other substrates, mainly glucose, lactate, ketone 
bodies, etc., but the mitochondrial dysfunction, in pathological conditions, 
reduces the oxidative metabolism. In consequence, fatty acids are stored 
into epicardial fat and its accumulation provokes inflammation, insulin 
resistance, and oxidative stress, which enhance the myocardium 
dysfunction. Some therapies focused on improvement the fatty acids entry 
into mitochondria have failed to demonstrate benefits on cardiovascular 
disorders. Oppositely, those therapies with effects on epicardial fat volume 
and inflammation might improve the oxidative metabolism of myocardium 
and might reduce the cardiovascular disease progression. This review aims 
at explain (a) the energy substrate adaptation of myocardium in 
physiological conditions, (b) the reduction of oxidative metabolism in 
pathological conditions and consequences on epicardial fat accumulation 
and insulin resistance, and (c) the reduction of cardiovascular outcomes 
after regulation by some therapies. 

Diet and Physical Activity 

Diet and physical activity are the major factors involved in fatty acids or 
glucose oxidation. Fasting conditions increase released fatty acids by 
adipose tissue and their oxidation by cardiomyocytes. This process is 
associated with the inhibition of glucose oxidation. However, after 
postprandial state, the high insulin and glucose increment improve the 
intracellular glucose through insulin-dependent or independent glucose 
transporters (GLUT) [and there is an inhibition of fatty acids oxidation. 
Glucose can either be degraded into lactate, stored into glycogen, or oxidized 
for getting energy.  

Circadian Rhythm 

The center of circadian clock is in the hypothalamus, specifically in the 
suprachiasmatic nucleus. It is a 24-hour cycle which helps cells to 
anticipate the needs of the time of day and is regulated through feedback 
loops and zeitgebers as light or temperature. The gene expression 
oscillations in normal intact hearts can be modulated by extracellular (i.e., 
neurohumoral, workload, and circulating nutrients) and/or intracellular 
(i.e., circadian clock) stimulus. During the night, there is a reduction of 
vascular tone, oxygen demand, heart rate, and cell death. The circadian 
cycle determines the expression of some genes.  
 
Hormonal Regulation 
During the postprandial period, there is an increase in glucose, and in 
consequence, insulin is secreted by the pancreas. After insulin binding to 
its receptor, the kinase signaling (PKB/Akt) is activated and glucose 
transporter is translocated from cytosol into membrane. Then, glucose 
goes inside of cells. 

Ageing 

Adult hearts need a high mitochondria number due to the oxidative 
phosphorylation activity. During ageing, fatty acids transporters in the 
sarcolemma are enhanced, but the inability to oxidize them causes lipid 
accumulation and lipotoxicity, such as palmitic acid, acylcarnitine, 
unesterified cholesterol, lysolecithin, ceramide, and diacylglycerides. These 
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Coronary Heart Disease patients remain at a high risk for reduced ejection fraction and heart failure many years after the onset. Heart failure is a 
common cause of hospitalization among coronary heart disease patients. Early interventions for the associated risk factors are crucial. Previous 
studies have reported that diabetes, hypertension, obesity, and multi-vessel disease are all independent risk factors for cardiac insufficiency in 
the late stages of coronary heart disease. It has also been reported recently that coronary heart disease patients with hypertriglyceridemia may 
be at a higher risk for new cardiac events. However, it is unknown whether hypertriglyceridemia alters the myocardial structure in coronary 
heart disease patients in the early stages of heart failure. 
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lipids can trigger apoptosis and inflammation and can emphasize 
mitochondrial dysfunction. 

 
Conclusion  
Cardiac abnormalities were common in subjects with metabolic syndrome, 
predominantly affecting the left ventricular mass, diameter and left atrial 
volume. Early life style modifications are essential to prevent these 
complications. 
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