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Beyond oncology, extracellular vesicles are implicated in 
neurodegenerative disorders. Neurons and glial cells release 
vesicles that can transport misfolded proteins associated with 
conditions such as Alzheimer’s disease and Parkinson’s disease. 
These proteins can propagate between cells, contributing to 
disease spread within the nervous system. Investigating vesicle-
mediated transport mechanisms provides insight into how these 
disorders progress and offers potential targets for intervention.

Cardiovascular diseases are also influenced by extracellular 
vesicle activity. Endothelial cells and blood cells release vesicles 
that regulate inflammation, coagulation, and vascular function. 
In pathological conditions, altered vesicle composition can 
contribute to atherosclerosis and thrombosis. Monitoring vesicle 
profiles in blood samples has been proposed as a method for early 
detection of cardiovascular abnormalities.

The potential use of extracellular vesicles as diagnostic tools is an 
active area of research. Because they carry molecular signatures 
of their cells of origin, they can serve as biomarkers for various 
diseases. Their presence in bodily fluids such as blood, urine, and 
saliva makes them accessible for non-invasive testing. Techniques 
for isolating and analyzing vesicles are being refined to improve 
their reliability in clinical diagnostics.

Therapeutically, extracellular vesicles are being explored as 
natural delivery systems for drugs and genetic material. Their 
biocompatibility and ability to cross biological barriers make 
them attractive candidates for targeted therapy. Researchers are 
investigating ways to load vesicles with therapeutic agents and 
direct them to specific tissues. This approach could reduce side 
effects associated with conventional drug delivery methods and 
improve treatment precision.

CONCLUSION

Extracellular vesicles represent a complex and versatile system 
of intercellular communication with significant implications 
for disease progression and treatment. Their roles in cancer, 
neurological disorders, and cardiovascular diseases highlight 
their importance in human health. This complexity requires 

DESCRIPTION 

Cells within the human body continuously exchange information 
to maintain physiological balance and respond to pathological 
conditions. Among the various communication systems 
identified, extracellular vesicles have gained significant attention 
due to their ability to transport molecular signals between cells. 
These vesicles are small, membrane-bound structures released 
by nearly all cell types and contain proteins, lipids, and nucleic 
acids that reflect the state of their originating cells. Their role in 
disease development and progression has become an important 
area of investigation in modern biomedical science.

Extracellular vesicles are broadly classified into exosomes, 
microvesicles, and apoptotic bodies based on their size and 
biogenesis. Exosomes originate from intracellular compartments 
and are released when these compartments fuse with the cell 
membrane. Microvesicles form through direct budding from the 
plasma membrane, while apoptotic bodies are produced during 
programmed cell death. Each type carries distinct molecular 
cargo, enabling them to influence recipient cells in different ways.

One of the most significant functions of extracellular vesicles 
is their involvement in intercellular communication. They can 
transfer functional molecules from one cell to another, thereby 
altering the behavior of recipient cells. This process plays a role in 
maintaining tissue homeostasis but can also contribute to disease 
when dysregulated. For example, vesicles released by tumor cells 
can promote tumor growth, suppress immune responses, and 
facilitate metastasis by modifying the surrounding environment.

In cancer biology, extracellular vesicles have been shown to 
carry oncogenic proteins and nucleic acids that enhance tumor 
progression. They can influence angiogenesis, the formation of 
new blood vessels that supply nutrients to tumors, and prepare 
distant tissues for metastatic spread. These vesicles also interact 
with immune cells, often reducing their ability to recognize 
and eliminate cancer cells. Understanding these interactions 
has opened new avenues for therapeutic intervention aimed at 
disrupting harmful communication pathways.
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advanced analytical tools and computational models to interpret 
their functions accurately. Integrating experimental data with 
computational approaches may help clarify their roles in 

health and disease. Continued research into their biology and 
applications will contribute to the development of innovative 
diagnostic and therapeutic strategies.


