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EDITORIAL

The Mast Cell
A Novel Actor in Cardiac Microvessel Dysfunction

Ilze Bot

In the last decade, the mast cell, a potent immune cell 
mainly known for its function in host defense responses 
and for its contribution to allergies, has gained attention 

as effector cell in cardiovascular and metabolic diseases 
such as atherosclerosis, vein graft disease, diabetes, and 
obesity.1 Mast cells have been reported to contribute 
to the underlying proinflammatory pathways involved in 
these diseases, but the mast cell can also directly affect 
the surrounding tissue by the release of proteases and 
growth factors.

See accompanying article on page e193

In a recent study by Guimbal et al2 entitled “Mast Cells 
Are the Trigger of Small Vessel Disease and Diastolic 
Dysfunction in Diabetic Obese Mice,” mast cells are 
now identified as a causal player in cardiac microvessel 
disease in leptin-receptor deficient (Leprdb/db) mice, an 
experimental model of diastolic dysfunction associated 
with heart failure with preserved ejection fraction. After 
confirming the presence of cardiac microvessel disease 
and diastolic dysfunction in this mouse model, the authors 
show via RNA sequencing analysis extensive inflamma-
tion in the heart, with a prominent upregulation of mast 
cell-related genes. Indeed, in the hearts of the Leprdb/

db mice, the activated mast cell content was increased 
compared with the control mice. Being the most potent 
mast cell activation mechanism, the IgE-FcεRI (Fc epsi-
lon receptor 1) pathway is suggested to be involved, but 
despite elevated circulating IgE levels in the Leprdb/db 
mice, the percentage of cardiac mast cell that had IgE 
bound to their surface did not differ between the groups. 

Although this may suggest that other mast cell activation 
mechanisms, such as via complement receptors are at 
play here, the IgE-FcεRI pathway should not be excluded 
yet based on IgE binding only. IgE binding to the FcεRI 
only sensitizes the mast cell, whereas binding of an anti-
gen to IgE molecules on the FcεRI results in mast cell 
activation and degranulation.3 Detailed analysis of the 
cardiac mast cell fraction with respect to activation sta-
tus and IgE-antigen binding will provide more evidence 
regarding the contribution of the IgE-FcεRI pathway to 
this disease. In addition, elucidation of the pathways that 
have led to the striking increase in circulating IgE levels 
in these mice may provide more underlying mechanistic 
insights. For example, the elevated B-cell numbers shown 
in this study may point towards an increase in antibody-
producing B cells upon cardiac dysfunction. Further char-
acterization of B-cell subsets will thus provide valuable 
information regarding the underlying disease processes 
in the Leprdb/db mice. This is also relevant given the fact 
that in a recent study a role for the IgE-FcεR1 pathway 
in heart failure was established.4 Although the heart fail-
ure mouse models used in the study by Zhao et al4 are 
not directly comparable to the Leprdb/db model of diastolic 
dysfunction, circulating IgE levels were increased upon 
induction of heart failure as well, and interestingly, block-
ing of the IgE-FcεR1 pathway reduced cardiac remodel-
ing in vivo. In addition, depletion of the FcεR1 directly 
improved cardiomyocyte and cardiac fibroblast function 
in vitro, suggesting that IgE antibodies may not only have 
direct effects on mast cells but also affect nonmyeloid 
cells in the heart, thereby contributing to a reduced car-
diac function.

Nonetheless, Guimbal et al2 provide compelling evi-
dence that the mast cell, or more specifically mast 
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cell–derived histamine, contributes to cardiac microves-
sel disease in Leprdb/db mice by showing that both mast 
cell stabilization with cromolyn and blockade of the 
H1 receptor by the H1-antagonist cetirizine reduce 
microvessel diameter in the heart, while also reduc-
ing vascular leakage. Total vessel density did not differ 
between the control and treatment groups, suggest-
ing that microvessel functionality, but not microvessel 
growth, is primarily affected by the activated mast cells 
in the heart. Similar findings have been reported in an 
earlier study in a mouse model of hypoxia, in which local 
mast cell activation in the ischemic hindlimb enhanced 
collateral diameter, but did not affect collateral number.5 
Also in human advanced atherosclerosis, mast cell num-
bers were associated with intraplaque microvessels that 
are prone to become leaky and contribute to intraplaque 
hemorrhage.6 Together, these studies demonstrate that 
mast cells, when activated, can have severe impact on 
microvessel function in different disease processes.

Interestingly, both cromolyn and cetirizine reduced 
the inflammatory response by reducing the number 
of CD45+ cells in the cardiac tissue, which suggests 
that histamine is the predominant mast cell mediator 
responsible for the observed proinflammatory effects. 
However, mast cells not only secrete histamine but 
can, depending on the activation stimulus, secrete mast 
cell–specific proteases, such as chymase and trypt-
ase, leukotrienes, and a vast amount of proinflamma-
tory cytokines that enhance the inflammatory response. 
Release of such cytokines likely also contributes to 
cardiac microvessel dysfunction as evident from the 
increase in cardiac inflammation. Therapeutically, it may 
thus be more beneficial to intervene in mast cell acti-
vation pathways rather than blocking the effects of a 
single mast cell mediator. Systemic blockade of mast 
cell activation may however have its drawbacks as 
well, as mast cells do have a valuable function in the 

defense against pathogens. Therefore, in any disease 
in which mast cells have been implicated, it is of impor-
tance to elucidate whether a disease-specific trigger 
for mast cell activation exists and assess whether this 
can be specifically and therapeutically targeted. Yet, in 
this study, both mast cell stabilization and H1 receptor 
antagonism appear promising as a therapeutic strategy 
in cardiac microvessel disease and diastolic dysfunction 
in vivo, rendering validation in patients suffering from 
heart failure with preserved ejection fraction warranted.
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