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Abstract— This paper introduces research on telomere and heart disease. Extended knowledge of telomere, such as telomerase, chromosome, 

telomere length, telomerase activity and its correlation with heart disease, were introduced theoretically and proved by clinical results. In 

addition to its correlation with heart disease, telomere also has important research value in tumors and other cardiovascular diseases. It is also 

closely related to the occurrence of human diseases and the length of life. This paper mainly focuses on research related to telomere and heart 

disease. In the part of theoretical basis, its derived knowledge and other related diseases are also introduced, which helpful to better 

understanding the pathogenesis, clinical manifestations and condition research of telomere and heart disease. The content mainly comes from 

literature reviews and clinical reports in different databases, quotation, analysis discussion, introduction and comprehensive discussion of 

research in recent years. 
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I. INTRODUCTION  

elomere and telomerase are the most curious part of 

human mystery, because they regulate our life 

activities and healthy life span to a certain extent. 

This paper introduces and discusses telomere, telomere length, 

telomerase, telomerase activity, chromosome, heart disease 

and their related links. Investigation and research are carried 

out based on theoretical basis and correlation discussion, 

mainly existing literature database, comprehensive review. All 

of about if telomere is related to heart disease, if it has the 

value of research relevance, etc., to be learned and discussed.  

II. THEORETICAL FRAME  

Telomere is the centromere on the end of cell 

chromosome, every time a human cell divides, the telomere 

will be shortened [2]. The cell can no longer divide and die 

when the telomere is too short [2]. During cell division, the 

degree of telomere depletion varies from person to person; the 

telomere length of the elderly is shorter than that of the child, 

this is because the cells of the elderly undergo multiple 

divisions, and telomere depletion is more frequent [2]. 

Telomeres are composed of simple DNA (deoxyribonucleic 

acid) highly tandem repeats TTAGGG, which is located at the 

end of chromosomes, telomere DNA and telomere related 

proteins play an important role in telomere function [23]. 

Telomere is a special cap like structure at the end of cell 

chromosome, like a plastic cap at the ends of a shoelace, 

telomere is the "cap" at both ends of chromosome, 

chromosome is a linear substance in the nucleus [21]. There 

are 23 pairs of chromosomes in the somatic cells of normal 

people, chromosomes carry genetic information, which is of 

great significance to human life, X and Y chromosomes are 

sex chromosomes that determine the gender of men and 

women; telomere is the "protective cap" at the end of 

chromosomes in cells, it can maintain the stability of 

chromosomes, just like a loyal "life guard", it not only protects 

the chromosome DNA from being eroded by external adverse 

factors, but also wraps the genome sequence inside to avoid 

the destruction of the chromosome structure gene at the 

expense of itself in the process of replication, thus preventing 

the loss of genetic information and maintaining the integrity of 

the chromosome structure and function [21]. Elizabeth 

Blackburn, one of the Nobel laureates in physiology or 

medicine, said: “with the growth of human beings, the 

telomeres are gradually worn [21].” 

The main function of telomere is to maintain the integrity 

of chromosome ends during cell division and DNA 

replication, which is essential to maintain the integrity of 

genome [23]. 

The length of telomere gradually shortens with the growth 

of individuals, some endogenous and exogenous factors may 

cause or accelerate this process, including inflammatory 

reaction, oxidative stress, smoking, obesity, stress, etc. [23]. 

In the special telomere structure, telomerase is also called 

telomerase reverse transcriptase (TERT), which plays an 

active role in maintaining telomere length [23]. 

Telomerase containing two main components can prevent 

telomere shortening by increasing the sequence of DNA at the 

end of chromosome, one of which is the RNA component 

hTERC (telomerase RNA template), and the other is the 

hTERT component with reverse transcriptase activity [23]. 

Telomerase can promote telomere growth, reverse cell 

aging, restore human internal circulation function, maintain 

vascular elasticity and cell activity, thus treating various 

diseases caused by aging [21]. However, telomerase is like a 

double-edged sword, properly handled, it can reverse 

transcribe telomere sequences, lengthen telomeres, and 

become an "elixir of life". Improperly handled, it will cause 

cells to proliferate crazily, if cells are dominated by oncogenes 

at this time, cancer may also occur when cells can live forever 

[21]. 

The telomere protein complex contains six core 

components, as shown in Figure 1:  

 

T 
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Figure 1 [23] 

 

These components play a key role in telomere protection 

and telomerase regulation [23] [29]. 

III. CLINICAL STUDY ON THE CORRELATION BETWEEN THEM 

British scientists found that the gradual depletion of 

chromosome telomeres may play a key role in the 

pathogenesis of heart disease, a new study they carried out 

showed that the chromosome telomeres of people with 

frequent heart disease are much shorter than those of healthy 

people [2]. Researchers from the University of Leicester and 

the University of Glasgow in the United Kingdom used five 

years to track 1542 men aged between 45 and 64, during the 

five years, 484 people suffered from heart disease, a 

comparative study found that people with shorter telomeres 

were twice as likely as others to suffer from heart disease [2]. 

The discovery of telomere, like the biological clock, may 

one day find that it will affect the treatment of atherosclerosis, 

heart failure and other cardiovascular diseases [3]. 

Telomeres are considered to be one of the molecular bases 

for the occurrence of degenerative diseases [18]. Thoracic 

aortic aneurysm (TAA), influencing factors of telomere length 

and telomerase activity change in development (Figure 2): 

 
Figure 2 [18] 

 

Several research groups have shown that telomeres at the 

end of chromosomes of patients with coronary artery blocked 

by cholesterol, victims of heart attacks, and patients with heart 

and circulatory system failure are shorter than those of healthy 

people [3]. 

Congenital heart disease is a complex disease, which is 

difficult to prevent and prognosis [1]. Therefore, the study of 

early diagnosis and preventive measures of congenital heart 

disease is of great significance to reduce the incidence of 

perinatal malformations [1]. Telomeres close the ends of 

chromosomes and maintain the stability of chromosomes; cell 

replication is accompanied by telomere depletion; telomere 

deletion will cause chromosome fusion and lead to cell aging 

and death [1]. The impact of telomeres and telomerase on 

congenital heart disease has not been studied yet [1]. 

It can be seen from the research that the length of telomere 

decreases with age, and there is no obvious correlation with 

the incidence of congenital heart disease [1]. Although it is 

directly related to the incidence of other cardiovascular 

diseases and tumors, and has a significant impact on the 

proliferation and apoptosis of myocardial cells and tumor 

cells, this study did not find that congenital heart disease is 

directly related to telomere and telomerase, and further 

research is needed [1]. 

IV. DISCUSSIONS 

Even before the causal relationship is established, it is 

possible to find a drug therapy that can protect telomeres, so 

that heart and vascular cells can remain young and strong for a 

long time [3]. One of the studies shows that statins may be 

able to do this, and other drugs or gene therapies being 

considered to increase telomerase activity, thereby protecting 

the structure of chromosomes [3]. 

Stanford University School of Medicine has developed a 

technology to extend the length of human DNA telomeres, this 

technology can increase the number of cell divisions and make 

cells younger and more durable, which provides ideas for the 

treatment of premature senility, Duchenne muscular dystrophy 

and even heart disease [5]. 

The average age of Chinese people has reached 72 years, 

which is close to the level of developed countries [14]. The 

aging phenomenon is increasingly emerging, the age of people 

can be divided into legal age, physical age, psychological age, 

and social age, the key lies in the mentality and correct 

treatment [14]. The world has continued to explore the 

mechanism of longevity, and there have been breakthroughs in 

recent years; the discovery of telomerase has led to new ideas 

on how to live a long and healthy life and fight cancer, 

exercise is conducive to the up regulation of telomerase 

activity, which provides a more scientific basis for the idea 

that exercise is beneficial to health [14]. 

Telomere is the DNA repeat sequence at the end of 

chromosome, which is used to maintain the integrity of 

chromosome, every time a cell divides, the length of telomere 

will be shortened a little [5]. At a certain key point, the cell 

will not divide anymore and will die, the telomere of young 

people has 8000-100000 nucleotides, this technology 

developed by researchers has extended the length of telomere 

by 1000 nucleotides [5]. The proliferation mode of treated 

cells is very similar to that of many younger cells, which is 

very different from that of cells of the same age but not 

treated, the new technology uses improved RNA, which 

contains a coding sequence called TERT that activates 

telomerase synthesis, telomerase is an enzyme that 

reconstructs telomeres and stem cells, the experiment found 

that the number of divisions of treated epidermal cells 

increased by 28 times compared with ordinary cells, the 

number of muscle cell divisions increased three times [5]. 

Although this RNA did extend the telomere length at the 

beginning, the telomere began to shorten within 48 hours of 
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cell division, in fact, this is not a bad thing, because endless 

division will increase the risk of cancer [5]. 

Spanish scientists recently published a new research 

achievement online in the Journal of the Federation of 

American Societies of Experimental Biology (FASEB J), they 

found that statins can not only play a role in lowering blood 

lipids and reducing the incidence of heart disease and 

moderate wind by blocking the activity of cholesterol synthase 

in the liver, but also slow down the rate of telomere 

shortening, indicating that they may have an anti-aging effect 

[6]. Statins are a new kind of molecular switch, which can 

slow down cell senescence by activating telomerase, thus 

prolonging the life span of the body [6]. 

Because telomere shortening is the result of many factors, 

and is first manifested in diseases, it is not so much that 

telomere measurement can predict a person's life span as 

telomere measurement can obtain some methods to prevent 

and treat diseases, especially some chronic diseases, such as 

cardiovascular disease and diabetes [9]. For example, research 

has found that exercise can not only relieve people's tension 

and depression, but also maintain telomere length, it can also 

reduce the risk of illness [9]. In fact, it also advocates and 

requires people to have a healthy lifestyle, so as to maintain 

telomere length and prevent many diseases [9]. 

The researchers investigated men at risk of heart disease in 

Scotland, and measured their telomere length, then they gave 

them either statin (a drug to prevent heart disease) or placebo, 

and later checked the preventive effect of statin [9]. The 

results showed that those with the first third of telomere length 

could not be protected by statin, in other words, people with 

short telomeres are indeed more likely to suffer from heart 

disease than those with long telomeres, and preventive drugs 

do not work [9]. In addition, researchers have also found that 

telomerase activity is positively related to whether people take 

antidepressants [9]. 

Telomere biology plays an important role in the regulation 

of myocardial regeneration ability and participates in the 

pathophysiological process of heart failure [1]. 

In a clinical study of 803 patients, it was found that the 

telomere length of white blood cells in patients with heart 

failure was reduced by about 40%, indicating that the telomere 

length of patients with heart failure was related to the severity 

of the disease [1]. A study investigated the correlation 

between left ventricular ejection fraction and telomere length 

shortening, and the results showed that a standard deviation of 

telomere length was shortened and the ejection fraction was 

reduced by 5% [1]. 

V. CONCLUSIONS 

In theory, if we can keep telomeres intact, our cells can 

live forever, so far, scientists have developed genetic detection 

methods that can detect more than 10 diseases, human genes 

play a great role in the formation of diabetes, heart disease and 

other diseases [10]. Therefore, doctors using genetic detection 

will be able to take timely measures for those who are in 

danger in the future, for example, people who are likely to 

suffer from heart disease are advised to exercise more and eat 

less cholesterol containing food to prevent the onset of the 

disease [10].  

The Nobel expert review team believes that telomerase has 

a decisive effect on human longevity and the treatment of 

various diseases caused by aging and functional degradation, 

the rational use of the technology of extracting biological 

telomerase will enable the global physiological age of human 

beings to increase inversely, and many chronic diseases that 

puzzle the medical community will be treated [21]. 
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