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Abstract. Exosomes are an emerging research direction in biology, and their current definition 

is: “Exosomes are small vesicles (30-150nm) containing complex RNA and proteins, and 

nowadays, they are specifically dish-like vesicles with diameters of 40-100nm.” Many cells can 

produce exosome under physiological or physiological conditions.  The mechanism is formed 

by the deposition of polyvesicles after binding to the extracellular membrane. Therefore, it can 

be seen from this definition that exosomes are a general term for a large class of vesicle-wrapped 

biological contents, which are physiological substances used by organisms to maintain normal 

physiological activities. Therefore, exosomes have a very rich classification, subclasses, and 

subsets. 
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1.  Introduction 

Extracellular vesicles are nanometer-sized, highly heterogeneous spherical solid bilayer proteolipid 

vesicles that are released into the extracellular space by virtually all different kinds of cells, including 

all different kinds of cells [1]. Extracellular bodies are a kind of substances with physiological functions, 

such as proteins, lipids, nucleic acids and so on.  they are excreted in large quantities through their own 

physiological activities and enter into different organisms [2]. Extracellular vesicles consist of 

heterogeneous vesicles with different biological origins, compositions, and biological properties, 

including exosomes, microvesicles, and apoptotic cells [3,4]. Cells rely on extracellular vesicles to 

interact with the extracellular environment, and secretion of extracellular vesicles plays an important 

role in intercellular communication [5]. Extracellular bodies play an important role in regulating immune 

response (such as inherent and adaptive), angiogenesis, blood coagulation and miRNAs transmission 

[2,4]. In addition, EV is also involved in the pathogenesis of many diseases, such as tumorigenesis, 

growth and progression, and tumor invasion and metastasis is the key link of tumor treatment [1]. 

The contents of extracellular vesicles are expected to discover liquid biomarkers for prostate, kidney, 

and bladder cancers [6]. In addition, EV is also a medium that can help maintain the stability of the intra-

articular environment [7]. Among them, EV microRNAs may be important in maintaining 

cardiovascular homeostasis and can coordinate the maintenance of cardiovascular homeostasis [8]. 

Cardiovascular diseases, including coronary heart disease, stroke, hypertension and peripheral artery 

disease, are not only the major economic burden on human health and society, but also the largest cause 

of cardiovascular disease morbidity and mortality worldwide [9]. EVS has a certain guiding significance 

for the occurrence and development of heart disease, and for clinical diagnosis, treatment and monitoring 

of heart disease [10](see Figure 1). 

Proceedings of the 2nd International Conference on Modern Medicine and Global Health
DOI: 10.54254/2753-8818/46/20240406

© 2024 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).

61

mailto:483359939@qq.com


 

Figure 1. The Cardiovascular Health and Disease. 

2.  EV mirna as a CVD biomarker 

MiRNAs, which is specifically expressed in intestinal epithelial cells, can be used as a prognostic and 

diagnostic marker in many diseases [11]. In 2007, Jan L€otvall and other studies showed that mutant 

RNA such as miRNAs and mRNAs can be mediated by the host in different hosts.  In 2010, it was 

reported that transitive miRNAs could function in receiving cells [1]. Ev-mirna may be a predictor or 

indicator of early CVD detection. Deddens et al. noted that EV released into the circulation from a 

damaged heart contained mirna and proposed that EV mirna could be used as an early biomarker of 

cardiac injury. EV miRNAs can be used as an early diagnostic index of acute heart failure. Matsumoto 

et al. identified three p53-responsive mirna, which predicted the development of HF one year after acute 

myocardial infarction, by screening extensively for mirna in serum EVs. In addition, non-coding rna 

(ncRNA), especially circular rna (circRNA), which is carried in large quantities by EVs, has been 

recognized as a potential biomarker [11]. 

EV mirna has also been associated with cardiovascular risk factors (i.e., exposure to particulate 

matter, diabetes, dyslipidemia, obesity, MetS). Alterations in EV miRNA from particulate matter 

exposure to air pollution have been associated with elevated blood pressure and coagulation status, and 

have been shown to increase the risk of cardiovascular disease, as well as cardiovascular morbidity and 

mortality. It has been demonstrated that the transfer of miR-320 from cardiomyocytes to endothelial 

cells via EV has an inhibitory effect on myocardial angiogenesis. Down-regulated levels of both 

miRNAs in plasma EVs of patients with familial hypercholesterolemia (FH) and elevated levels of miR-

130a resulted in decreased coronary atherosclerosis in patients with CAD, suggesting its use as a 

potential biomarker for CAD. Excessive obesity is another crucial risk factor for CVD, and EV mirna 

has been proposed as an early biomarker for predicting CVD events in obese patients. After coronary 

artery bypass grafting (CABG), EVs expresses a large amount of EVs miRNAs in circulation, which is 

closely related to coronary artery intima injury and can be used as a marker of ischemia-reperfusion 

injury in patients with coronary artery disease [12]. 

2.1.  EV proteins as CVD prognostic biomarkers 

The expression of virus (EV) is affected by various physiological and pathological factors. The protein 

profile may have changed in the disease’s early stages, making the content a potential early biomarker. 

EV proteins are considered as prognostic biomarkers for cardiovascular events. It has been shown that 

increased circulating CD31/membrane link protein 5-positive EV has an independent predictive effect 
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on cardiovascular risk in patients with stable coronary atherosclerosis and that its release of high levels 

of EVs correlates with higher mortality rates and higher need for hemodialysis due to CVD [13]. 

2.2.  EVs lipids as CVD prognostic biomarkers 

The amount of lipids in EVs may be associated with atherosclerosis once these lipid accumulations are 

associated with toll-like receptor-mediated macrophage foam cell formation and apoptosis, leading to 

atherosclerosis. EV is rich in arachidonic acid, which can be secreted by activated platelets and stimulate 

the production of thrombin, thus accelerating the formation of thrombus [13]. 

2.3.  EV counting as a biomarker of CVD 

EV quantification has potential applications as a biomarker for diagnosis and therapeutic monitoring. 

About 70% of EV in normal people’s blood is secreted by platelets. Therefore, the EV in circulation is 

dominated by activated platelets, namely p-EV [11]. It has been shown that platelet-derived EV (p-EV) 

counts are associated with CVD. Under conditions of platelet-derived EV (p-EV) activation, such as 

myocardial infarction, there is an increased release of circulating EV in the plasma. In patients with ACS, 

the EV value increases, resulting in an ischemic pressure response. The number of EV also increased 

significantly in STEMI patients. In addition, EV increases rapidly in circulation after pathological 

stimulation. Deddens et al. found that the results show that this method can detect plasma vehicles 

quickly. Previous work found that EV increased within 1 hour after MI. The number of EVs may be an 

essential indicator for differentiating the severity of heart failure. The increase in the number of EVs 

derived from circulating endothelial cells is related to cardiac insufficiency, cardiac insufficiency, and 

so on. The concentration of EVS in patients with cardiac insufficiency was also higher than that in 

healthy people [13]. 

3.  Conclusion 

The cardioprotective effect of EV, especially the expression of miRNAs in cardiomyocytes, makes it a 

potential target for cardiomyocytes. EV proteins and lipids have been recognized as prognostic 

biomarkers of cardiovascular events. Quantification of EVs has potential applications as a biomarker 

for diagnosis and therapeutic monitoring. Exogenous or exogenous EV in blood and blood of EV has 

been proved to improve cardiac function and improve cardiac function, but its role in clinical practice 

remains to be further explored [11]. 
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