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Srdecni tkan exprimuje rustovy faktor neuregulin-1 (NRG-1), s jehoz pomoci Ize |écit srdecni selhani (heart
failure, HF), infarkt myokardu, kardiomyopatie i arytmie. Pouziti NRG-1 pfi HF zlepSuje angiogenezi, vznik
kardiomyocytl a tlumi fibrotizaci srdecniho svalu. Tyto ucinky zlepsuji fungovani komor a omezuji na mini-
mum vznik srdecnich piihod. Protein NRG-1 sniZuje rozsah infarktu myokardu a podporuje regeneraci tkané.
Angiogeneze a tlumeni zdnétu a fibrotizace v infarzované oblasti u¢inkem NRG-1 minimalizuje incidenci
nepfiznivych srde¢nich piihod. Pri kardiomyopatii zlepsuje NRG-1 funkci levé komory srde¢ni a zpomaluje
fibrotizaci srde¢ni tkané. NRG-1 moduluje iontové kandly a tlumi zanét a fibrotizaci srdecni tkané, a snizuje
tak riziko arytmii. Léky obsahujici NRG-1 vyvijené pro Iécbu kardiovaskularnich onemocnéni jsou jistym pfi-
slibem, nicméné pro jejich maximalni vyuziti je tfeba pokracovat ve vyzkumu. Nicméné pouziti NRG-1 v |é¢bé
kardiovaskularnich onemocnéni predstavuje nesmirné zajimavou oblast vyzkumu, jehoz vysledkem mohou
byt nova a ucinnéjsi léciva pro tato castd a zdvazna onemocnéni.

© 2025, CKS.

ABSTRACT

Cardiac tissue expresses neuregulin-1 (NRG-1), a growth factor. NRG-1 may treat heart failure (HF), myocar-
dial infarction, cardiomyopathy, and arrhythmias. NRG-1 improves angiogenesis, cardiomyocyte develop-
ment, and cardiac fibrosis in HF. These effects increase left ventricular function and minimise cardiac events
(CE). NRG-1 reduces myocardial infarct size and promotes tissue regeneration. Angiogenesis and reduced in-
flammation and fibrosis in the infarcted region by NRG-1 minimise the incidence of unfavourable CE. NRG-1
improves left ventricular function and cardiac fibrosis in cardiomyopathy. NRG-1 modulates ion channels
and reduces cardiac inflammation and fibrosis to lower arrhythmia risk. NRG-1 modulates ion channels and
reduces cardiac inflammation and fibrosis in arrhythmias. NRG-1-based therapeutics for cardiovascular dis-
eases (CVDs) are promising, but further research is required to maximise their usage. However, NRG-1 as
a therapeutic target for CVDs is an exciting area of research that may lead to new and better treatments for
these common and serious conditions.

Introduction

NRG-1 gene have been associated with an increased risk
of developing CVD.

Neuregulin-1 (NRG-1) is another protein from the neure-
gulin family that has been extensively studied in relation
to cardiovascular disease (CVD). NRG-1 is known to play
an essential role in the development and maintenance of
the CV system, including the regulation of cardiac func-
tion, angiogenesis, and the repair of injured tissues. In
animal models of heart failure (HF), NRG-1 administrati-
on has been shown to attenuate the progression of HF
and improve survival. In humans, NRG-1 levels have been
found to be lower in individuals with HF and coronary ar-
tery disease (CAD). Furthermore, genetic variations in the

NRG-1 is a growth factor that stimulates heart, mam-
mary gland, and central nervous system cells. NRG-1,
a cardiac regeneration growth factor, interests cardiol-
ogy. NRG-1 promotes cardiomyocyte proliferation, an-
giogenesis, extracellular matrix remodelling, stem-cell
recruitment, and other cardiac activities. These activities
improve myocardial repair and function, suggesting a mo-
lecular approach to regeneration.'?

NRG-1 boosts heart cell differentiation, proliferation,
and expression. NRG-1 signals adult cardiomyocytes to
split and replenish myocardium. Outside of NRG-1, NRG-1
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stimulates work-related gene expression and cardiomyo-
cyte growth in cardiac conduction system cells. Stem cell
differentiation into working-type cardiomyocytes im-
proves cardiac tissue function after pathological dam-
age. In experimental and clinical studies, NRG-1 may heal
heart tissue.>* NRG-1 signalling mostly affects the ven-
tricular wall, heart valves, conduction system, and micro-
vasculature.>To demonstrate NRG-1's crucial involvement
in cardiovascular disease development, we summarise its
physiological and pathological activities in cellular and
cardiovascular tissues. According to new studies, NRG-1
is involved in atherosclerosis, myocardial infarction (Ml),
HF, cardiotoxicity, and arrhythmia.

Basic structure of neuregulin-1

NRG-1 is a type of protein that is important for the deve-
lopment and function of the nervous system. It is made
up of a large extracellular domain and a smaller intra-
cellular domain. The extracellular domain of NRG-1 con-
tains several domains, including an epidermal growth
factor (EGF)-like domain, a transmembrane domain, and
a cytoplasmic domain. The EGF-like domain is responsible
for binding to its receptor, which is known as ErbB. The
intracellular domain of NRG-1 contains several sites for
phosphorylation, which is a chemical modification that
can alter the activity of proteins. These locations are belie-
ved to be crucial for the activation of signalling pathways
by NRG-1 binding to ErbB. Overall, the basic structure of
NRG-1 is a large protein with an extracellular domain that
contains an EGF-like domain and a transmembrane do-
main and an intracellular domain that contains phospho-
rylation sites.5%” The effect of NRG-1p on multiple NRG-1
isotypes in cardiac microvascular endothelial cells in addi-
tion to cardiac myocytes is shown in Figure 1.2

A PrO-NRG-1

NRG- DB,

]

Fig. 1 - Endothelial and cardiomyocyte ErbB proteins activate
NRG1. In “reverse signalling”, extracellular cleavage releases ma-
ture NRG1 and cleaves NRG1-ICD, which travels to the nucleus to
regulate gene transcription. In developed cardiomyocytes, NRG1
binds to ErbB3 and ErbB4 ECD and induces conformational changes
to improve positive signalling receptor affinity. NRG1 ligand bin-
ding homodimerizes ErbB4 and heterodimerizes ErbB2/3, ErbB2/4,
and ErbB3/4. Central pathway signalling follows.

Regulation of NRG-1

Post-translational modifications

In “reverse signalling”, extracellular cleavage releases ma-
ture NRG-1, which is then cleaved by secretase to produce
NRG-1 —intracellular structural domains (ICD), which moves

to the nucleus to control gene transcription. The heart-ex-
pressed pro-NRG-1 transmembrane protein needs protease
processing to activate. According to previous investigati-
ons, the disintegrin and metalloproteinase (ADAM) family
of matrix metalloproteinases (MMPs), notably ADAM17
and ADAM19, release pro-NRG-1 from the endothelium
membrane. ADAM17, not ADAM19, releases pro-NRG-1.
As the ADAM17-deficient mouse had heart defects in the
embryo, other proteins that activate pro-NRG-1 may be
involved. Neurohormones (angiotensin Il, phenylephrine,
and endothelin 1) and mechanical pressure regulate NRG-
1 mRNA and protein production. Inhibiting NRG-1 expre-
ssion stimulates NRG-1 mRNA expression. Recent investi-
gations have demonstrated that when nitric oxide (NO)
generation is abolished, endothelial cells increase NRG-1
expression via the paracrine route.>"

NRG-1-ErbB signal pathway

The NRG-1-ErbB signalling pathway is a complex signa-
lling pathway that is involved in various biological pro-
cesses, including cell proliferation, differentiation, mig-
ration, and survival. The ErbB receptors are a family of
transmembrane receptor tyrosine kinases that are respon-
sible for activating it. Dysregulation of the NRG-1-ErbB
signalling pathway has been implicated in various human
diseases, including cancer, schizophrenia, and HF, making
it an attractive target for therapeutic intervention.'>'4

NRG-1-Hippo-YAP pathway

The NRG-1-Hippo-YAP pathway is a signalling pathway
that is involved in the regulation of cell growth, proli-
feration, and survival. The activation of downstream sig-
nalling pathways, including the Hippo pathway, results
from the binding of the protein NRG-1 to the ErbB re-
ceptor. Activation of the NRG-1-Hippo-YAP pathway has
been shown to promote cell growth and proliferation in
various cell types, including cancer cells. Dysregulation
of this pathway has been implicated in the development
and progression of several types of cancer, making it an
attractive target for cancer therapy.'™"

NRG-1-PI3K-AKT pathway

The NRG-1-PI3K-AKT pathway is a signalling pathway that
is involved in the regulation of cell growth, proliferation,
and survival. The PI3K-AKT pathway and other downst-
ream signalling pathways, including the binding of the
protein NRG-1 to the ErbB receptor, activate it. The PI3K-
-AKT pathway is a conserved signalling pathway that plays
a critical role in regulating cell survival, growth, and me-
tabolism. Upon activation, PI3K phosphorylates the mem-
brane phospholipid PIP2 to produce PIP3, which recruits
and activates downstream signalling molecules, including
AKT. Activation of the NRG-1-PI3K-AKT pathway has been
shown to promote cell growth, proliferation, and survival
in various cell types, including cancer cells.'®2

NRG-1 and atherosclerosis

NRG-1 and cell aging
There is currently limited research on the direct effects of
NRG-1 on cell ageing. However, some studies suggest that
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the NRG-1-ErbB signalling pathway may play a role in the
regulation of cellular senescence, which is a key aspect of
cell ageing. Cellular senescence is a process which leads
to irreversible growth arrest and altered cellular func-
tion. The process is thought to play a critical role in the
ageing process and the development of age-related di-
seases, such as cancer and neurodegenerative disorders.
Several studies have shown that the NRG-1-ErbB signa-
lling pathway can regulate the cellular senescence pro-
cess in various cell types. For example, one study found
that the activation of the ErbB2 receptor by NRG-1 can
induce cellular senescence in breast cancer cells. NRG-1
can promote the senescence of human cardiac fibroblasts
by activating the ErbB2 receptor. Overall, while there is
still much to be understood about the role of NRG-1 in
cell ageing, current research suggests that it may play
a role in regulating cellular senescence and could have
potential implications for the development of therapies
for age-related diseases.?"??

NRG-1 and endothelial cell damage

NRG-1 may play a role in the regulation of endothelial
cell damage, which is a key factor in the development
and progression of cardiovascular diseases (CVDs) such
as atherosclerosis. Damage to these cells can lead to the
dysfunction of the endothelium and the development of
CVDs. NRG-1 can protect endothelial cells against various
forms of damage, such as oxidative stress and inflammati-
on. For example, one study found that NRG-1 can protect
endothelial cells against oxidative stress-induced damage
by activating the PI3K-Akt signalling pathway. Another
study showed that NRG-1 can protect endothelial cells
against inflammation-induced damage by inhibiting the
NF-kB signalling pathway.?24

NRG-1 and Mi

NRG-1 and oxidative stress

NRG-1 can protect cells against oxidative stress-induced
damage. For example, one study found that NRG-1 can
protect cardiomyocytes against oxidative stress-induced
apoptosis by activating the PI3K-Akt signalling pathway.
Another study showed that NRG-1 can protect vascular
smooth muscle cells against oxidative stress-induced da-
mage by inhibiting the expression of inflammatory cy-
tokines. The protective effects of NRG-1 against oxida-
tive stress-induced damage are thought to be mediated
through the activation of the ErbB receptors and down-
stream signalling pathways. These signalling pathways
regulate the expression of genes involved in cell survival,
antioxidant defence, and DNA repair. Overall, the ability
of NRG-1 to protect cells against oxidative stress-induced
damage suggests that it may have potential therapeutic
applications in the prevention and treatment of diseases
associated with oxidative stress.?>?

NRG-1 and myocardial inflammatory injury

NRG-1 can reduce the severity of myocardial inflammati-
on and fibrosis in a rat model of MI. NRG-1 can reduce the
expression of inflammatory cytokines and adhesion mo-
lecules in cardiac cells treated with lipopolysaccharides,

which are known to induce inflammation. In addition to
its anti-inflammatory effects, NRG-1 has also been shown
to promote the proliferation and differentiation of car-
diac progenitor cells, which could potentially aid in the
regeneration of damaged heart tissue. Current evidence
suggests that it may have protective effects against this
condition through its anti-inflammatory and regenera-
tive effects on cardiac cells.?”%

NRG-1 and energy metabolism

NRG-1 is involved in energy metabolism via the PI3K-Akt
signalling pathway. NRG-1 can increase the expression of
genes involved in fatty acid oxidation in adipocytes. In
the liver, NRG-1 has been shown to regulate the expre-
ssion of genes involved in glucose and lipid metabolism.
NRG-1 can increase the expression of genes involved in
gluconeogenesis and fatty acid oxidation in hepatocytes,
which suggests that NRG-1 may play a role in the regu-
lation of hepatic glucose and lipid metabolism. Current
evidence suggests that it may have potential therapeutic
applications in the treatment of metabolic disorders, such
as diabetes and obesity, by modulating glucose and lipid
metabolism in various tissues.?*3!

NRG-1 and cell multiplication

Studies have shown that NRG-1 can promote cell multipli-
cation in various cell types, including neurons, glial cells,
and cancer cells. NRG-1 binds to and activates a family of
receptors known as ErbB receptors, which are protein ty-
rosine kinase receptors. The activation of ErbB receptors
triggers a signalling cascade that promotes cell growth
and division. In addition to promoting cell multiplication,
NRG-1 has also been shown to regulate cell survival, mig-
ration, and differentiation. The specific effects of NRG-1
on cells depend on various factors, including the type of
cells, the isoforms of NRG-1, and the context of the cellu-
lar environment. Overall, NRG-1 plays an important role
in the regulation of cell multiplication and other cellular
processes, and its dysregulation has been implicated in
various diseases, including cancer and schizophrenia.??

NRG-1 and angiogenesis

Studies have shown that NRG-1 can regulate angiogene-
sis by promoting the proliferation and migration of endo-
thelial cells, which are the cells that line the inner surface
of blood vessels. NRG-1 exerts its angiogenic effects by
binding to ErbB receptors on endothelial cells and activa-
ting downstream signalling pathways that promote cell
proliferation and migration. In addition to promoting an-
giogenesis, NRG-1 has role in the maintenance and stabi-
lity of blood vessels. For example, NRG-1 has been shown
to enhance the expression of vascular endothelial growth
factor (VEGF), a potent angiogenic factor, and to promo-
te the recruitment of pericytes, which are cells that help
stabilise blood vessels. The role of NRG-1 in angiogenesis
is complex, and its effects on blood vessels depend on va-
rious factors, including the isoforms of NRG-1, the context
of the cellular environment, and the presence of other
angiogenic factors. Nonetheless, NRG-1 is considered
a promising target for the development of angiogene-
sis-based therapies for various diseases, including cancer
and cardiovascular disorders.*
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NRG-1 and ischemia reperfusion

Ischemia-reperfusion injury occurs when blood flow to an
organ or tissue is interrupted, leading to a lack of oxygen
and nutrients. Reperfusion, which is the restoration of
blood flow, can exacerbate tissue damage by triggering
a cascade of inflammatory and oxidative stress responses.
The protective effects of NRG-1 are thought to be media-
ted by its ability to modulate various signalling pathways
that are involved in cell survival, inflammation, and oxi-
dative stress. For example, NRG-1 can activate the PI3K/
Akt pathway, which promotes cell survival and reduces
oxidative stress. NRG-1 has also been shown to reduce the
expression of pro-inflammatory cytokines, such as tumour
necrosis factor-alpha (TNF-alpha), and to increase the ex-
pression of anti-inflammatory cytokines, such as interle-
ukin-10 (IL-10). In addition to its direct effects on cells,
NRG-1 has been shown to promote the recruitment and
differentiation of various cell types, including stem cells
and immune cells, which can contribute to tissue repair
and regeneration following ischemia-reperfusion injury.
Overall, the protective effects of NRG-1 against ischemia-
-reperfusion injury make it a promising therapeutic tar-
get for the prevention and treatment of various diseases,
including Ml, stroke, and organ transplantation.3+3¢

NRG-1 and HF

NRG-1 with myocardial hypertrophy

and myocardial fibrosis

NRG-1 has been shown to have potential therapeutic
effects in the context of myocardial hypertrophy and fib-
rosis. NRG-1 can attenuate the pathological hypertrophic
response of the heart to various stimuli, including pre-
ssure overload and ischemia-reperfusion injury. The car-
dioprotective effects of NRG-1 are thought to be media-
ted by its ability to activate the ErbB family of receptors,
which are expressed on cardiomyocytes, fibroblasts, and
endothelial cells in the heart. Activation of ErbB receptors
by NRG-1 can stimulate various signalling pathways that
promote cell survival, inhibit apoptosis, and modulate the
expression of genes involved in hypertrophy and fibro-
sis. In addition to its direct effects on cardiomyocytes and
fibroblasts, NRG-1 has been shown to modulate the acti-
vity of immune cells, including macrophages and T cells,
which can contribute to the development of myocardial
fibrosis.?”:38

NRG-1 with left ventricular function

NRG-1 has potential therapeutic effects on left ventricu-
lar function in the context of these diseases. NRG-1 has
been shown to stimulate the growth and survival of car-
diomyocytes, the cells that make up the majority of the
left ventricle. In addition, NRG-1 has been shown to have
anti-apoptotic effects on cardiomyocytes, which can con-
tribute to the preservation of left ventricular function.
Furthermore, NRG-1 has been shown to enhance angio-
genesis in the heart, which can improve blood flow to the
left ventricle and promote tissue repair and regeneration.
NRG-1 has also been shown to modulate the activity of

immune cells in the heart, which can contribute to the de-
velopment of left ventricular dysfunction. In animal stu-
dies, administration of NRG-1 has been shown to improve
left ventricular function in various models of HF and M.
However, the clinical efficacy of NRG-1-based therapies
in humans remains to be fully established, and further
studies are needed to optimise the use of NRG-1 for the
treatment of left ventricular dysfunction.®

NRG-1 and cardiotoxicity

Cardiotoxicity is a side effect of many chemotherapeu-
tic agents, including anthracyclines, which are commonly
used to treat various types of cancer. Cardiotoxicity can
lead to impaired cardiac function, HF, and other adver-
se cardiac events (CE), which can limit the use of these
drugs and compromise the overall effectiveness of cancer
treatment. NRG-1 has been shown to have potential car-
dioprotective effects against chemotherapy-induced car-
diotoxicity. NRG-1 can attenuate the cardiotoxic effects
of anthracyclines by promoting the survival and regene-
ration of cardiomyocytes as well as reducing oxidative
stress and inflammation in the heart. The cardioprotecti-
ve effects of NRG-1 are thought to be mediated by its
ability to activate the ErbB family of receptors, which are
expressed on cardiomyocytes, fibroblasts, and endotheli-
al cells in the heart. Activation of ErbB receptors by NRG-1
can stimulate various signalling pathways that promote
cell survival, inhibit apoptosis, and reduce oxidative stress
and inflammation.*

NRG-1 and arrhythmia

NRG-1 has been shown to have potential anti-arrhythmic
effects by modulating various signalling pathways and
ion channels in the heart. NRG-1 can modulate the activi-
ty of ion channels that are involved in the generation and
propagation of electrical signals in the heart, including
the inward rectifier potassium channel (Kir2.1) and the
L-type calcium channel (LTCC). NRG-1 has been shown to
increase the activity of Kir2.1 channels, which can stabilise
the resting membrane potential and reduce the likeliho-
od of abnormal electrical activity in the heart. NRG-1 has
also been shown to reduce the activity of LTCCs, which
can reduce calcium overload and the risk of arrhythmias.
In addition to its effects on ion channels, NRG-1 has been
shown to have anti-inflammatory and anti-fibrotic effects
in the heart, which can reduce the risk of arrhythmias as-
sociated with inflammation and fibrosis.®

Recent studies

Haller et al.*' found that MI may independently impact
NRG-1. Fibrin and NRG-1 may be viable Ml treatments.*
Right ventricular pressure load (RV-PL) expansion momen-
tarily boosts cardiomyocyte cell cycle activity (CCA). CCA
stimulation improves cardiac function and delays fibrosis.
CCA stimulation increases RV adaptation to PL in the post-
natally growing heart and may help congenital heart dise-
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ase patients retain RV function.®* In a male mouse model
of ischemic stroke, NRG-1 restores neuronal proliferation,
differentiation, and oligodendrogliogenesis to improve
acute and long-term neurological functioning.*

HF with preserved ejection fraction (HFpEF) patients
exhibited elevated NRG-1B. NRG-1B levels predicted hos-
pitalisation for decompensated chronic HF.* Shakeri et al.
found that endothelium-derived NRG-1 can compensate
for cardiac and kidney endothelial nitric oxide synthase
(eNOS) impairment.*® During cardiac pressure overload,
left atrial ETS translocation variant 1 (ETV1) downregula-
tion causes electrical and structural remodelling.?” NRG-1
may enhance energy metabolism after Ml by stimulating
cardiac ErbB4 receptor phosphorylation.®® Plasma NRG-1
increases coronary collateral circulation in CAD patients.

NRG-1 independently and consistently predicted good CC
development and may reduce myocardial ischemia dam-
age.® Vascular dementia (VaD) patients had elevated
blood NRG-1, which may be an independent risk factor
for cognitive impairment.>*® The main topic points of re-
cent studies were shown in Table 1.

Conclusion

NRG-1 is a growth factor that is expressed in various ti-
ssues, including the heart. NRG-1 has been shown to have
potential therapeutic effects on various CVDs, including
HF, MI, cardiomyopathy, and arrhythmias. In HF, NRG-1
stimulate the growth and survival of cardiomyocytes, as

Table 1 - The main topic points of recent studies

A novel explant culture method maintains three-dimensional newborn

mouse hearts and mammals neonatal cardiac regeneration ex vivo. Epicardial
cells multiply and move to the injury site, recruiting putative cardiomyocytes.

PI3K-AKT-mTOR pathway transdifferentiation of reactive astrocytes to

oligodendrocytes by Nrg1 heals SCI. Remyelination using NRG-1 may repair

MI may independently impact NRG-1. Additional extensive clinical trials are
necessary to elucidate this hypothesis.

Due to the intricacy of pathways and the difficulty of generating tyrosine

kinase receptor medicines (proteins, peptides, small molecules,
and RNA-based therapies), NRG-1's compensatory and positive effects on
heart failure are difficult to convert into therapies.

MI may independently impact NRG-1. Fibrin and NRG-1 may be viable MI

Reference Authors Subjects Main theme
no.
2 Arora et al. Mice
12 Ding et al. Rats
spinal cords.
25 Haller et al. Patients with
ST-elevation
myocardial infarction
38 De Keulenaer et al.  Heart failure patients
41 Haller et al. Patients with
ST-elevation treatments.
myocardial infarction
42 Chang et al. Patients with

myocardial infarction

43 Bossers et al. Rats

Fibrin and NRG-1 may be viable MI treatments.

Right ventricular pressure load (RV-PL) expansion momentarily boosts

cardiomyocyte cell cycle activity (CCA). CCA stimulation improves cardiac
function and delays fibrosis.

44 Cui et al. A male mouse model

In a male mouse model of ischemic stroke, NRG-1 restores neuronal

proliferation, differentiation, and oligodendrogliogenesis to improve acute
and long-term neurological functioning.

45 Zhbanov et al. Heart failure patients

HF with preserved ejection fraction (HFpEF) patients exhibited elevated

with preserved
ejection fraction

46 Shakeri et al. Mice

47 Yamaguchi et al. Patients who
underwent cardiac
surgery

48 Wang et al. Rats

49 Huang et al. Patients with
coronary artery
disease

50 Wang et al. Vascular dementia

patients

NRG-1B. NRG-1B levels predicted hospitalisation for decompensated
chronic HF.

Endothelium-derived NRG-1 can compensate for cardiac and kidney
endothelial nitric oxide synthase (eNOS) impairment.

During cardiac pressure overload, left atrial ETS translocation variant 1
(ETV1) downregulation causes electrical and structural remodelling.

NRG-1 may enhance energy metabolism after Ml by stimulating cardiac
ErbB4 receptor phosphorylation.

Plasma NRG-1 increases coronary collateral circulation in CAD patients. NRG-1
independently and consistently predicted good CC development and may
reduce myocardial ischemia damage.

Vascular dementia (VaD) patients had elevated blood NRG-1, which may be
an independent risk factor for cognitive impairment.
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well as enhance angiogenesis and reduce fibrosis in the
heart. These effects can improve left ventricular func-
tion and reduce the risk of adverse CE (ACE). NRG-1 can
also reduce the risk of ACE by enhancing angiogenesis
and reducing inflammation and fibrosis in the infarcted
area. In cardiomyopathy, NRG-1 may improve left vent-
ricular function and reduce fibrosis in the heart. NRG-1
can also reduce the risk of arrhythmias by modulating
ion channels and reducing inflammation and fibrosis in
the heart. In arrhythmias, NRG-1 has been shown to have
potential anti-arrhythmic effects by modulating ion cha-
nnels and reducing inflammation and fibrosis in the he-
art. Despite the promising results from preclinical studies,
the clinical efficacy of NRG-1-based therapies in humans
remains to be fully established, and further studies are
needed to optimise the use of NRG-1 for the treatment of
CVDs. However, the potential of NRG-1 as a therapeutic
target for CVDs represents an exciting area of research
that may lead to new and improved treatments for these
common and serious conditions.
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