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Abstract: The article examines the latest advances in the study of the anatomy of the heart and blood vessels at 
the cellular level, as well as their impact on the treatment of cardiovascular diseases (CVD). It provides a detailed 
description of the various types of cells that make up the cardiac muscle and blood vessels, their functions, and 
their roles in the development of pathologies. Modern research methods, such as high-resolution electron 
microscopy and gene editing technologies, are highlighted for their potential to open new avenues in CVD 
treatment. The article emphasizes the importance of cellular anatomy for understanding the pathophysiology of 
CVD and discusses the possibilities for applying the obtained data in clinical practice. 
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Introduction: Cardiovascular diseases (CVD) remain 
one of the leading causes of mortality worldwide. 
Statistical Data on the Prevalence and Mortality of CVD: 

1. Prevalence: According to the World Health 
Organization (WHO) data from 2021, approximately 
523 million people worldwide suffer from 
cardiovascular diseases. This number is rapidly 
increasing each year due to factors such as an aging 
population and declining lifestyle choices. 

2. Mortality: In 2021, more than 17.9 million 
people died from CVD, accounting for about 32% of all 
deaths globally. This makes CVD the leading cause of 
death, surpassing cancer and other diseases. 

3. Regional Variations: High mortality rates from 
CVD are observed in low- and middle-income countries, 
while high-income countries are experiencing a trend 
toward reduced mortality due to advancements in 
medical technology and lifestyle improvements. 

Scientific Developments and News in the Study of 
CVD: 

1. Genomic Research: Recent studies indicate 
that genetic markers can predict the risk of developing 
CVD. Research using genome-wide association 

methods has identified several genes associated with 
an increased predisposition to heart diseases.  

2. Cellular Anatomy and Regeneration: Research 
in cardiac cellular anatomy shows that specialized 
subtypes of cardiomyocytes have unique 
characteristics affecting heart function and disease 
development. Work on tissue engineering and cellular 
therapy continues, aiming to restore damaged heart 
tissue (Gao et al., 2020; Jiang et al., 2023). 

3. Influence of the Microbiome: Studies show 
that the gut microbiome can significantly impact 
cardiovascular health. Certain bacteria and their 
metabolites can have both protective and harmful 
effects on the cardiovascular system. 

4. Technological Advancements: The 
development of new imaging methods, such as 3D 
models of the heart and coronary vessels, provides 
more detailed insights into pathological changes and 
contributes to more precise treatments. 

CRISPR/Cas9 is a revolutionary gene-editing technology 
that allows scientists to make precise changes to the 
DNA of living organisms. It emerged from the study of 
the adaptive immune system in bacteria, which use this 
system to protect against viruses. 
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Key Components of CRISPR/Cas9: 

1. CRISPR (Clustered Regularly Interspaced Short 
Palindromic Repeats) — These are segments of DNA 
that consist of arrays of repeating sequences, 
interspersed with "spacers" — sequences obtained 
from viral DNA. These spacers serve as "memories" for 
bacteria, allowing them to recognize viruses during 
subsequent attacks. 

2. Cas9 — This is a nuclease protein capable of 
cutting double-stranded DNA. It works in conjunction 
with a molecule of RNA called gRNA (guide RNA), which 
directs Cas9 to the specific DNA sequence. 

How It Works: 

1. Designing gRNA: Researchers develop gRNA 
that is complementary to the target DNA they want to 
alter. 

2. Targeting DNA: gRNA binds to Cas9 and guides 
it to the desired area of DNA, where a cut occurs. 

3. Cutting DNA: Cas9 creates a break in both 
strands of the DNA. 

4. DNA Repair: After the cut, the cell attempts to 
repair the break. In this process, targeted changes can 
be introduced by adding or removing specific 
sequences using approaches such as base substitution 
or inserting new DNA segments. 

Applications of CRISPR/Cas9: 

1. Medical Research: CRISPR/Cas9 is actively used 
to study genes associated with diseases and to test 
hypotheses about gene functionality. 

2. Gene Therapy: The technology shows potential 
for treating hereditary diseases such as sickle cell 
anemia and cystic fibrosis by correcting mutations. 

3. Oncology: Researchers are exploring the 
application of CRISPR for editing genes in cancer cells, 
which could lead to more effective treatment methods. 

4. Agriculture: CRISPR/Cas9 is used to create 
genetically modified plants and animals, enhancing 
their resistance to diseases, increasing yields, or 
improving nutritional properties. 

Ethical and Legal Issues: 

While CRISPR/Cas9 opens many possibilities, its use 
also raises a number of ethical and legal questions, 
especially regarding editing human embryos and gene 
flow in the wild. It is essential to develop appropriate 
international norms and regulations for the safe and 
ethical application of this technology. 

Cardiovascular diseases (CVD) remain one of the 
leading causes of mortality worldwide. Understanding 
the anatomy of the heart and blood vessels at the 
cellular level opens new approaches to the treatment 

and prevention of these diseases. In recent years, 
research on cellular anatomy, molecular mechanisms, 
and the dynamics of heart and vessel cells has led to 
significant discoveries. This article examines key 
aspects of the anatomy of the heart and blood vessels 
and their impact on clinical practice. 

The heart consists of three main layers: the epicardium, 
myocardium, and endocardium. The myocardium, or 
cardiac muscle, is the thickest layer and primarily 
consists of cardiac myocytes, which have unique 
properties enabling them to contract. Each cardiac cell 
contains specialized structures, such as intercalated 
discs, which ensure efficient transmission of electrical 
signals and coordinated heart contractions (Zhou et al., 
2018). 

The heart contains several types of cells: 

1. Cardiac myocytes - responsible for the contraction of 
the heart. 

2. Pacemaker cells - include the sinoatrial node and 
atrioventricular node, playing a key role in generating 
and conducting electrical impulses. 

3. Fibroblasts - provide structural support and 
participate in repair processes. 

4. Endothelial cells - form the inner layer of coronary 
vessels and play a vital role in maintaining homeostasis 
and vascular function. 

Studying the cellular anatomy of the heart provides 
new insights into the pathophysiology of CVD. For 
instance, changes in the function and number of 
endothelial cells can lead to atherosclerosis and 
ischemic heart disease. Research indicates that 
endothelial dysfunction is associated with chronic 
inflammation, contributing to the progression of CVD 
(Ross, 1999). 

Cardiac myocytes can undergo damage during 
ischemia, leading to the replacement of functional 
tissue with scar tissue. This results in impaired cardiac 
function and increases the risk of heart failure. Current 
studies focus on restoring myocytes through stem cell 
therapy or gene therapy, indicating the potential of 
these methods in clinical practice (Gao et al., 2020). 

Modern technologies, such as high-resolution electron 
microscopy and 3D scanning, allow for a deeper 
understanding of the cellular structure of the heart. For 
example, recent studies have shown that myocytes can 
have different subtypes with unique functional 
properties. These differences may explain individual 
responses to treatment and predisposition to diseases 
(Eckhart et al., 2021). 

In addition, the use of CRISPR/Cas9 gene editing 
technology opens up new possibilities for correcting 
genetic defects associated with cardiovascular 
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diseases. Research indicates that editing genes 
responsible for the metabolism of myocytes can 
improve their function and promote regeneration 
(Jiang et al., 2023). 

CONCLUSION 

The anatomy of the heart and blood vessels at the 
cellular level is key to understanding cardiovascular 
diseases and their treatment. New discoveries in 
cellular anatomy open avenues for developing new 
therapies that can transform the approach to treating 
CVD. Ongoing research continues to provide insights, 
and it is essential to keep abreast of new advancements 
that may significantly improve treatment outcomes 
and the quality of life for patients with cardiovascular 
diseases. 
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