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Diabetic cardiomyopathy (DCM) is a major cause of heart
failure in diabetic patients. It progresses asymptomati-
cally prior to the onset of severe cardiac symptoms [1];
therefore, elucidating the underlying mechanisms of
DCM is critical to providing early treatment options. This
commentary elaborates on the findings of Jiang et al. [2],
who investigated the role of adipokine hormone, Adip-
sin, as a cardioprotective factor in DCM. We provide an
exposition and alternative treatment considerations, like
Fisetin, and discuss the potential of investigating other
cellular targets implicated in cardiac dysfunction, like the
interleukin-1 receptor-associated kinase-like 2 (Irak2)
protein [3] and protein kinase R [4].

Elevated circulation of fatty acids (FAs) in diabetes
leads to their ectopic accumulation in other organs, like
the heart. This accumulation causes lipotoxicity, exac-
erbates oxidative stress and leads to cell and organ dys-
function [1]. When the excess utilization and uptake of
lipids exceeds the adaptation of the heart, myocardial
contractile function decreases, leading to heart failure.

This comment refers to the article available online at https://doi.org/10.1186/
s40779-023-00493-5.
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A treatment to reverse myocardial lipotoxicity and treat
damaged mitochondrial tissue is currently unknown [5].
However, Adipsin (an adipokine implicated in poor car-
diovascular function resulting from diabetes mellitus)
may regulate myocardial metabolism and function.

Jiang et al. [2] measured cardiac function, lipid accumu-
lation, and FAs oxidation in myocardial cells treated with
Adipsin overexpression or [rak2 knockdown (a protein
downstream of Adipsin). Adipsin is a metabolic hormone
used to control metabolism and fat homeostasis [1].
Overall, they found significant improvement in myocar-
dial function, FAs oxidation, and electron transport chain
activity, and decreased lipid accumulation in these cells,
suggesting that Adipsin and Irak2 may be used to treat
damaged mitochondrial tissue and alleviate myocardial
lipotoxicity in patients with DCM. This research illumi-
nates a novel mechanism of Adipsin alteration in DCM,
revealing a potential method to reduce mitochondrial
dysfunction.

First, Jiang et al. [2] established how Adipsin induces
myocardial protection through interactions with the
Irak2 protein in cardiomyocytes. In the mouse model,
they found that Adipsin overexpression inhibited Irak2
translocation to the mitochondria, which increased
prohibitin (Phb) and optic atrophy protein 1 (Opal)
levels, improving mitochondrial structure and mito-
chonderial electron transport chain activity. Jiang et al. [2]
also induced DCM through a high-fat diet, which mim-
ics only the early stages of diabetes, as the animals
do not develop P-cell failure [6]. The combination of
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streptozotocin and a high-fat diet induces the onset and
development into later stages of diabetes, including the
organ damage observed in DCM [7]. To account for the
pathology of DCM more thoroughly, we suggest that
further work confirm the role of Adipsin through this
method of inducing diabetes. If Adipsin proves to have a
weak impact on myocardial cells in more accurate DCM
models, it would not be an effective target for treating
cardiac dysfunction in human DCM.

Second, Jiang et al. [2] characterized the role of Irak2
in the Adipsin pathway as a downstream modulator. In
myocardial tissue, they found that the [rak2 knockdown
model had significantly improved cardiac function,
increased oxidative phosphorylation and ATP produc-
tion. The subsequent overexpression of Adipsin did not
further improve these factors. We believe that it would
have been pertinent if the study had investigated the
improvements to cardiac function under varying levels of
Irak2 knockdown and with Adipsin knockout, to deter-
mine if the Adipsin/Irak2 interaction is necessary in this
model to produce cardioprotective effects. Additionally,
interleukin-1, an inflammatory cytokine, directly regu-
lates Irak2 activity in adipocytes [8]. This pathway may
provide an earlier and more efficient target for regulat-
ing metabolic activity before ectopic lipid accumulation
occurs, because Adipsin did not induce further meta-
bolic improvements following Irak2 knockdown [2], sug-
gesting that Adipsin’s effects may be limited to specific
conditions.

Finally, Jiang et al. [2] examined the primary metabolic
pathway affected by diabetes: FAs oxidation. In alignment
with previous results, they found that Adipsin overex-
pression reduced the accumulation of myocardial lipids,
triglycerides, and malondialdehydes, and restored FAs
oxidation in cardiomyocytes. These results also hint at
the possibility of targeting FAs oxidation through Irak2 to
restore mitochondrial activity. However, previous studies
have shown that targeting upstream of cardiac FAs oxi-
dation to induce metabolic adaptation is also effective in
treating the cardiac pathology of DCM [4, 9]. For exam-
ple, AlTamimi et al. [4] found that the Fisetin compound
preserved cardiac function by increasing cardiac glucose
metabolism and suppressing protein kinase R (which
reduced cardiac inflammation and apoptosis). These
studies identified mechanisms upstream of FAs oxidation
that prevent ectopic lipid accumulation before it occurs,
so the impacts of these treatments vs. Adipsin must be
experimentally compared to ensure a robust treatment
for DCM.

With few prevention and treatment options, accompa-
nied by very few early symptoms for diagnosis, DCM has
become a public health issue that urges researchers to
understand its mechanism. Because diabetes is a complex
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disease with several underlying metabolic processes, the
role of Adipsin must be validated throughout various
stages of diabetes, and with different underlying etiolo-
gies. Research investigating the potential of Irak2 in ame-
liorating diabetes-deteriorated cardiac function is sparse;
we suggest this protein and its upstream effectors be
investigated as an additional and possibly more thorough
way to treat DCM. These avenues for research, combined
with promising findings of Jiang et al. [2], have potential
therapeutic applications for targeting lipid accumulation
to alleviate myocardial dysfunction and restore mito-
chonderial structure. These insights may also inform treat-
ments for ectopic lipid accumulation in other organs.
Additional research is needed to elucidate the long-term
impacts of Adipsin and Irak2 manipulation in humans
with DCM, including those serving in the military.
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