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Mitochondria7,8 consist of intracellular organelles which provide 
energy to myocardial cell metabolism by converting nutrients to 
energy through metabolic reactions that utilize sugar as a substrate. 
Mitochondria contain both RNA and a small amount of DNA 
primarily damaged by oxygen free radicals, which exert a strong role 
in the pathogenic mechanisms of atherosclerosis and ischemic heart 
disease.9 In addition, RNA metabolism influences DNA replication 
with changes in intracellular function.

Evidence indicates that all the changes occurred in mitochondria 
function come before and are the pathological substrate of macroscopic 
alteration development. Therefore, impeding mitochondria lesions 
could be an active support to reduce the incidence of cardiovascular 
disease. Ribosomes are intracellular organelles that are the sites of 
RNA and protein synthesis that strongly feel the toxic effects due 
primarily to carbon monoxide including that of cigarette smoking.10 
Thus, it is worth noting that carbon monoxide is the main chemical 
compound of cardiovascular damage either under morphological or 
clinical outcome.11

As previously mentioned,4 ultrastructural alterations would seem 
to precede clinic-pathological signs of the cardiovascular disease. It is 
worth noting that myocardial contraction, the basic property of heart 
function, occurs because of the sliding of thin actin filaments in the 
context of tick myosin filaments without shortening of these proteins 
and this mechanism recognizes the use of energy produced by the 
metabolic reactions of the adenosine triphosphate for the contraction 
coming out from mitochondria, which are about one and third in volume 
of myofibrils.12,13 A limitation to a careful study of ultrastructural 
alterations compared to macroscopic changes of the heart and blood 
vessels is undoubtedly due to the characteristics of study material. 
Ultrastructural pathology mainly recognizes experimental findings 

related to animal material while gross pathology utilizes both animal 
and human studies that can be more easily conducted.

This assumption is only partly true because experimental findings 
which analyze both gross and ultrastructural specimens in the same 
study identify corresponding results particularly in the chronic and 
established lesions. On the contrary, there is pathological evidence that 
in the experimental myocardial infarction ultrastructural alterations 
usually come before a few hours of the gross and clinical sign of the 
disease appearance.14,15

Conclusion
In other words, the commonly observed signs of cardiovascular 

disease recognize an ultrastructural pathologic substrate that precedes 
and determines them. This should be carefully taken into account as 
well is the physio-pathological basis to correctly interpret myocardial 
and vascular damage. Therefore, trying to assess the ultrastructural 
alterations could improve our knowledge on the onset and development 
of both pathological and clinical features of a disease. Thus, this fact 
is of a great importance with regards to heart and blood vessel disease, 
which is still today a plague for the living people. Findings on the 
ultrastructural characteristics of cardiovascular disease should be 
further promoted and encouraged to better interpret its true meaning.
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Editorial
 Usually, the knowledge of the cardiovascular disease identifies 

its fundamental characteristics in a clinical, pathological, and 
epidemiological field based on the macroscopic results derived 
from the widespread type of findings. A poor attention is devoted to 
ultrastructural alterations of the myocardial cell that are the factors 
responsible of macroscopic pathology.1‒3 Thus, it is worth noting that 
all respiratory chains and related enzymes of the metabolic reactions 
that regulate cellular and organismic homeostasis are located inside 
the living cells. Therefore, the main patterns of cardiovascular 
pathology depend on intracellular changes of these components.

Evidence indicates that specific microvascular ultrastructural 
abnormalities have been described during the early stages of coronary 
artery occlusion and have been associated with the “no-reflow 
phenomenon” which consisted of inability to reperfuse a previously 
ischemic region.4,5 Mitochondria and ribosomes are the intracellular 
structures most frequently analyzed by the ultrastructural findings,6 
since they bear the maximum “weight” of the metabolic reactions.
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