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Cardiovascular diseases (CVDs) are major health problem
worldwide, which remain the leading causes of mortality
globally. The incidence of CVDs continues to increase these
days, leading to a growing epidemic which constitutes a seri-
ous financial burden for society [1–3]. Exosomes are small-
sized membrane-surrounded structures that can be released
from different types of cells, such as cardiomyocytes, endo-
thelial cells, fibroblasts, stem cells, and immune cells. The
intercellular communications that mediated by exosomes play
a pivotal role in a variety of cardiac pathophysiological pro-
cesses [2–4]. Continued and deeper understanding of the mo-
lecular mechanisms of exosomes in CVDs may help develop
promising therapeutic options for these diseases.

The potential therapeutic strategies of exosomes in CVDs
became evident in recent years. This special issue entitled
BExosomes in cardiovascular diseases and treatment: experi-
mental and clinical aspects^ provides a snapshot in this area.
The 9 selected papers on this special topic are dedicated to
enhance the current understanding of exosomes in CVDs and
will also expand our knowledge on novel clinical treatment.

In this issue, the functions of exosomes in myocardial in-
farction (MI) were described by 3 different groups.
Transplantation of human cardiac progenitor cells (hCPCs)
resulted in beneficial effects on the heart after MI. Maring
et al. [2] compared the contribution of exosomes by
transplanting hCPCs with normal versus reduced exosome
secretion. They found that the transplanted hCPCs with low
exosome secretion failed to reduce the infarct size post MI.
Moreover, injection of hCPCs with normal exosome secretion
did significantly reduce the infarct size. Their study suggested

that exosome secretion is the driving force behind the short-
term beneficial effect of hCPC transplantation on cardiac re-
covery after MI. Li et al. [3] summarized the exosomes secret-
ed by different cardiac cells and their functions in cardiac
intercellular communications. Also, they discussed the role
of these exosomes in cardiac repair after MI. Pan et al. [4]
gave an overview on the function of exosomes in the modu-
lation of inflammation and immune response after MI. They
also described the immunomodulation by exosomes derived
from stem and progenitor cells in the treatment of MI.

Rat H9C2 cardiomyocytes were used to describe the func-
tion of exosomes by Li et al. and Liu et al. [5, 6]. Li et al. [5]
discussed the role and mechanisms of circulating exosomes in
the apoptosis of H9C2 cardiomyocytes. They found that
exosomes attenuated hydrogen peroxide (H2O2)-induced ap-
optosis and improved survival of H9C2 cells via activation of
ERK1/2 signaling pathway. Liu et al. [6] investigated the role
of exosomes in doxorubicin (DOX)-induced cardiomyocyte
senescence. They proved that miR-34a mediated DOX-
induced H9C2 cell senescence by targeting phosphatase 1
nuclear targeting subunit (PNUTS). Moreover, human serum
exosomes retarded DOX-induced H9C2 cell senescence by
suppressing miR-34a expression. Both of these papers indi-
cated that exosomes might be a potential therapeutic strategy
for myocardial injury and cardiac aging.

The cardioprotective mechanisms of stem cells have be-
come a research focus. Ni et al. [7] discussed the current
knowledge of stem cells and stem cell–derived exosomes in
the cardiovascular system in both health and diseases. Also,
they introduced the latest advance in the exosome fields, in-
cluding the application of exosomes for intracellular delivery
of chemical substance, the use of exosomes as biomarkers for
diseases, and the critical role of exosomes in regenerative
medicine. The potential clinical application of exosomes in
diabetic cardiomyopathy (DCM) and atherosclerosis were re-
ported by Tao et al. and Lu et al. [8, 9]. Tao et al. [8] summa-
rized the regulation and function of exosomes in DCM and
also highlighted exosomes as potential therapeutic strategies
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for DCM and discussed future research directions for this fast-
developing field. Lu et al. [9] discussed the potential role of
exosome-derived miRNA, protein, and DNA as biomarkers in
atherosclerosis pathogenesis, diagnosis, and therapy.

Finally, using a next-generation sequencing (NGS) meth-
od, Liu et al. [10] defined the miRNA expression profile of
plasma exosomes in spontaneously hypertensive rats (SHR)
and normotensive Wistar-Kyoto rats (WKY). Their study de-
tected 27 miRNAs that were differentially expressed between
SHR and WKY exosomes and identified hypertension-
specific target genes/signaling pathways. Their finding indi-
cated the selective packaging of miRNAs into exosomes un-
der hypertensive status, which may facilitate the development
of potential targets for the diagnosis, prevention, and treatment
of hypertension.

In conclusion, this special issue offers a detailed and up-
dated summary about exosomes in CVDs and the potential for
treatment from experimental and clinical aspects. Although
conventional treatments are available for common cardiovas-
cular problems, exosome therapy becomes a potential treat-
ment option for CVDs with promising future.
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