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fibronectin and lysyl oxidase. Therefore, finerenone may represent a novel subsiance
to prevent maladaptive cardiac structural remodelling.

BASIC SCIENCE: HFpEF - HEART FAILURE WITH
PRESERVED EJECTION FRACTION
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Efiect of neuregulin-1 on angiotensin ll-induced ventricular inflammation,
fibrosas and stitfening
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Purpose: Heart failure mitigating effects of the endothelium-derived groMh {actor
Neuregulin-1 (NRG.l) are currently tested rn cllnical trials. Surpnsingly, however,

NRG-1's underlying mechanisms of cardiac proiection remain poorly undersiood.
Here, we hypothesized that NBG-'1/ErbB4 srgnaling attenuates left ventricular (LV)

fibrosis and stiffening, and regulates cardiac fibroblast function.
Methods: LV fibrosis and stiifening were induced by treatment of mice with
Angiotensin ll (Ang Il, osmotic mrni-pumps, 1 000 ng.kg-1 .day-1, 4 weeks).
NBG-1/ErbB4 signallng was either activated by co-trealment with rhNRG-l (20

pg.kg-1 ,day-1, i.p. injection 5 days/week), or inhibited by fibroblast-specific dele-
tion of ErbB4 (by crossing C57BU6-ErbB4F/F mice and BALB/C-S100a4-Cre+
mice). The efiect of rhNBG-l on fibroblast gene expression was studled in cultured
primary fibroblasts by CDNA MicröArray analysis with the lllumina lvlouseBef-8
v2.0 Expression Beadchip. Results ln wild type mice, rhNRG-1 treatment signifi-
cantly attenuated Ang ll-induced LV fibrosis (quantified by histology and molecular
analysis) and preverted Ang ll-induced LV passjve stiffening (quantified by inva-
sive hemodynamic recordings). Blood pressure was not alfected. Consis'tently,

in ErbB4+/-:Cre+mice, LV fibrotic response to Ang ll-treatment was robustly
enhanced. CDNA l\,4icroArray compaflson of PBS- and rhNRG-1-treated pri-
mary fibroblasts showed 960 differentially expressed genes of which 450 were
down-regulated and 51 0 were up-regulated. Network and pathway analysis using
the lngenuity Pathway Analysis (lPA) so{tware confirmed that rhNRG-1 significantly
inhibited the pathway of connective tissue development, but also unmasked that
rhNFG-l significantly downregulated several inflammatory pathways. Upstream
regulator analysis identified the downregulation of several cytokines (mostly trom
the interleukin family), c,.tokine reÖeptors and transcription factors of cytokine sig-
naling {mostly from the IRF and STAT lamily) hence generating the hypothesis that
rhNFG-1 also mediates anti-inflammatory effects. To turther test this hypothesis,
wild type mice were exposed to Ang ll Jor 3 days to induce a myccardial inflam-
matory response. As expected, co-treatment with rhNBG-1 significantly abrogated
myocardial infiltraiion of both neutrophils and macrophages. Conclusion This study
shows a prominent role for NRG-1/ErbB4 signaling in the control of LV fibrosis
during Ang ll-induced LV remodeling. Both direct anti-fibrotic etfects and indlrect
anli-inflammatory etfects seem to underlie this effect. These data contribute to the
undsrstanding ol the therapeutic effects of rhNRG-1 in heart failure.
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Distinct myocardial expression of mitochondrial regulators is associated with
characteristic differences of in vivo hemodynamics in physiological and
pathological left ventricular hypedrophy
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Purpose: Left ventricular (LV) hypeilrophy is a physiological or pathological

response of LV myocardium ro increased cardiac load and is associaied with 6har-

acteristic molecular changes. Currently, a direct comparison of functional conse-
quences of physiological (PhyH) and pathological hypertrophy {PaH) is mrssing. We

aimed at comparing hemodynamic alterations in wellestablished ral models of phys-

ological and paihological hypenrophy by using LV pressure-volume (P-V) analysis
and investigating possible underlying molecular mechanisms.
Methods: PhyH and PaH were induced in rats by swim training and by abdominal
aortic banding, respectively. Morphology of the heart was investigated by echocar-
diography- Detäiled characterization o{ cardiac function was completed by LV P-V
analysrs. in addition histological and molecular bioloqical measurements were per-

formed. All dala were normalized to the corresponding control group.

Results: Echocardiography revealed myocardial hypertrophy of simrlar degree in

lroth models {LV mass tndex:+21-7 ):2.1yo PhyH vs.+ 27.3a3.3% PaH. n.s.),

which was con{irmed ily post-mortem heart weight data. ln aodic-banded rats
we detecled only subendocardial iibrosis. Reactivation of fetal gene program

could be observed only in PaH model. PhyH was assoc ated with increased
stroke volum-^, whereas unaltered stroke volume were delected in PaH along
with markedly elevated end-systolic pressure values. Sensitive indices of LV con-
tractil]ly were increased in both models, in parallel wilh the degree of hypertro-
phy. Active relaxation was amellorated in athlete's heart, while it showed marked
impairrent in PaH (time constart of LV pressure decay fr): -7.7*2.6% Phyll
vs. I 37.0t:11.l% Pal-'1, p<0.01). LVmechanical efiiciencyand ventrlculo-arterial
coupling were improved in PhyH, wheleas remained unchanged in PaH. Nlyocardial
gene expression oi mitochondrial regulators showed marked differences between
PaH and PhyH (peroxisome proliferatoractivated receptor gamma coactivator
1-aipha (PGC-'1d): r 19.1 t 10.3% PhyH vs. -37.8 t 7.2% PaH, p < 0.01), while mark-
ers of oxidative stress and inflammation did not differ between the groups.

Conclusions: We provided the first comparative hemodynamic characterizaiion of
PhyH and compensated PaH in relevanl rodenl models. lncreased LV contractiF
ity could be observed in both types o{ LV hypertrophy, charao'teristic distinc'iion
was detected in energy-dependent diastolic function {active relaxation) and mecha-
noenergetics (mechanical eificiency), which might be explained by mitochondrial
differences.
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oardiac function: pre-clinical study in the porcine myocardial infarction model
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Background: Cardiac tissue engineering combines scalfclds and cells, aiming 10

renew myocardium and restore cardiac tunction after myocardial infarction (Ml).

Purpose: Herein, we developed a scalable engineered myocardial graft (EIVG) and

evaluated its impact on cardiaG function and scär dynamics in the swine Ml model.

Methods: EMG, comprising a decellularized porcine myocardial scaffold repopu-

Iated with GFP-labeled porcrne adipose tissue-derived progenitor cells (pATDPCS),

was engrafted to the myocardial surface of allogeneic swine after Ml induction,
Cardiac f!nction was assessed using magnetic resonance imaging. lnfarct size,

scar heallng, and vascularization were evaluated using quantitative morphometry
and histopathology. Animals were sacriljced one month post-|V,.

Resulls: Compared to controFMl änimals, EMc-treated animals exhibited signii
icantly higher left ventricular ejection fraction relative to baseline (3.26:!2-85 vs-

7.97 i4"29i P = 0.047) and post-[,4] (61 .30 t 3.07% vs.5A.76 x2.62Yo; P = 0.001).

Belative to controFMl animals, EMc-treated animals had a 68% smalier inlarct

size 12.46xA.6Ayo vs. 7.63!2.26yo: P-0.048) and significant{y lower type l/lll
collagen ratio (2.26+A.72 vs. 13.01 t6.85; P=0.032)- GFP+ pATDPCS migratedto
underlying ischemlc myocardium and expressed cardiac lineage markers (GATA4,

MEF2, SEBCA2, connexin43. and cTnl) and endothelial makers (lsoB4 and CD31 ).
Newly-formed blood vessels were connected to host myocardium, EMG pro-

moted increased iniarct myocardium vascularization, with blood vessel densities
ot 3.64x0.50% for EN.4c-treated animals and 1.72to.12a/o for control-Ml animals
(P=0.011).
Conclusions: ln the pre-clinical swine IVI model, the newly developed EiVG

improved cardiac functicn and injured myocardium neovascularization, reduced
infarct size, and limited fibrosis progress on. This scalable allogeneic EN,1G is ready
for clinical translation-
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Figure 1. Effects promoted by the EMG
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