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Abstract: Angiotesin Il (Ang Il) plays an important role in cardiac remodeling. Fibroblast growth factor inducible-14
(Fn14) is the smallest member of the tumor necrosis factor superfamily of receptors. Currently, little is known about
the functional role of Fn14 in the heart. Chiefly, we observe the up-regulation of extracellular matrix in in vivo model.
We therefore assess the expression and regulation of Fn14 in cardiomyocytes and in vivo models induced by Ang II.
In order to study the regulation of Fn14, cardiac remodeling was established in rats and neonatal cardiomyocytes
were used in in vitro model. As well, Ang Il is able to strongly induce Fn14 expression in in vivo and in vitro models.
Fn14 is mediated via RhoA pathways, since siRNA against RhoA prevented the expression of Fn14 in cardiomyo-
cytes. Pretreatment of cardiomyoctes with siRNA against NF-kB and IkBa also decreased Fn14 expression induced
by Ang Il. We here describe for the first time Ang Il regulation of Fn14 in in vivo and in vitro models via RhoA, NF-kB
and NF-kB driven gene signaling pathway. In conclusion, Fn14 may be important in regulating the process of cardiac

remodeling induced by Ang Il.
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Introduction

Cardiac remodeling is characterized by exces-
sive deposition of extracellular matrix (ECM)
proteins [1-3]. It is one of the most important
pathophysiological processes involved in car-
diac remodeling and can cause dysfunction of
systole and diastole, resulting in heart failure
and arrhythmias [4, 5]. However, the underlying
mechanism involved in myocardial remodeling
is incompletely understood. Researches dem-
onstrate that the inflammatory reaction plays
an essential part in myocardial remodeling [3].
Angiotesin Il (Ang II), one of the cytokines
involved in the cardiac remodeling process, has
been confirmed closely related to cardiac
remodeling [6, 7]. Excessively elevated Ang I
results in left ventricular dysfunction and car-
diomyopathy [8-10], and Ang Il level has been
shown to be elevated in experimental models
of diabetic cardiomyopathy [8, 11, 12].

Fibroblast growth factor inducible-14 (Fnl14) is
a type | transmembrane protein of 102 amino
acids in length after removal of signal peptide,

making it the smallest member of the tumor
necrosis factor superfamily of receptors [13-
15]. First described by Winkles and co-workers
in 1999, Fn14 is highly expressed in many tis-
sues including heart, brain, kidney and liver [14,
16-18]. The tumor necrosis factor receptor-
associated factor site links Fn14 to the nuclear
factor-kB (NF-kB) and mitogen-activated protein
kinase (MAPK) pathways to regulate cardiac
remodeling [19-22]. We find that Fn14 is up-
regulated in cardiac remodeling models and is
activated by addition of Ang Il stimulation.
Additionally, Fn14 expression is very low in nor-
mal heart tissue but elevated in cardiac remod-
eling models. Several studies have revealed
that Fn14 affected the pathogenesis of cardiac
remodeling, heart failure and dilated cardio-
myopathoy [23, 24]. However, little is known
about the potential role of Fn14 and its mecha-
nism of action in cardiac remodeling.

Cardiac remodeling is dependent on continual
reorganization of the actin cytoskeleton [25,
26]. Members of the Rho family of small
GTPase, such as RhoA, Racl and Cdc42, are
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key mediators of cardiac remodeling [27, 28].
RhoA mediates the process of cardiac remodel-
ing. RhoA switches between an inactive guano-
sine diphosphate (GDP)-bound form and an
active guanosine triphosphate (GTP)-bound
form [29, 30]. RhoA is localized to membrane,
followed by its interaction with effector mole-
cules such as ROCK to trigger downstream cel-
lular functions [31].

Cardiomyocyte is a major cell type in the heart
[32] that plays a vital role in the development of
cardiac remodeling through the synthesis of
the extracellular matrix (ECM) [33-35], a pro-
cess that requires factors such as collagen |,
collagen lll, and connective tissue growth fac-
tor (CTGF), which are the marker genes of car-
diac remodeling [3, 31]. Cardiac remodeling
can be induced by various stimuli [31, 36, 37],
including Ang Il [31, 38]. Ang Il acts through
several signaling pathways in cells, some of
which involve small GTPase, including RhoA.

So far, little was known about the potential role
of Fn14 in cardiac physiology and pathology.
Therefore, we hypothesized that Fnl4 pro-
motes the formation of cardiac remodeling via
the RhoA/NF-kB/IkBa pathway. To test the
hypothesis, we investigated the effect of Fn14
on ECM production and the mechanism induced
by Ang Il. In this study, we aimed to evaluate a
role of RhoA in Fn14-mediated cardiac remod-
eling and show that Ang Il can induce Fnl4
expression via RhoA/NF-kB/IkBa signaling
pathway. Our findings demonstrated that Fn14
promotes ECM production by activating the
RhoA/NF-kB/IkBa signaling pathway. Hence,
Fn14 may be important in regulating the pro-
cess of cardiac remodeling.

Materials and methods
Animals

Eight-week-old Sprague-Dawley (SD) rats were
purchased from Zhejiang University experimen-
tal animal center and housed in a pathogen-
free laboratory at Sir Run Run Shaw Hospital,
medicine of college, Zhejiang University. The
study was conducted in accordance with the
guidelines and requirements from the Guide
for the Care and Use of Laboratory Animals
(NIH Publication, 8th Edition, 2011) and the
Institutional Animal Care and Use Committee of
Zhejiang University. All experimental protocols
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were approved by the Ethics Committee of Sir
Run Run Shaw Hospital, College of Medicine,
Zhejiang University.

Cell culture

Neonatal cardiomyocytes were prepared from
the ventricles of 1-3-day-old SD rats that
were obtained from Zhejiang University ex-
perimental animal center as previously de-
scribed [39]. Each heart was cut into small seg-
ments and digested by 0.1% collagenase type Il
and 0.12% trypsin at 37°C. The digestion was
performed eight times for five minutes each.
The neonatal cardiomyocytes were cultured in
Dulbecco’s Modified Eagle’s Medium (DMEM)
with 10% (v/v) new bovine serum (NBS)
(HyClone, Thermo) in an environment contain-
ing 5% CO, for two hour. The suspended cells
were collected and plated in dishes. Cardio-
myocytes were treated with reagents 72 hours
after seeding.

Establishment of in vitro and in vivo models

SD rats that were infused with Ang Il (Sigma
Chemical, St. Louis, MO) were used as in vivo
model. Ang Il was administered at a rate of
65 ng/min for 14 days via a subcutaneous-
ly implanted osmotic mini-pump (Alzet, model
2002; Durect Corp., Cupertino, CA) [31]. In vitro
model was established that cardiomyocytes
were cultured for 4 hours in DMEM-10%NBS
with 1 uM Ang II.

RNA extraction and quantitative real time poly-
merase chain reaction (QRT-PCR)

Total RNA was extracted with TRIzol (Invitrogen,
Carlsbad, CA, USA) from cardiomyocytes or
from the left ventricles of SD rats using a
standard protocol [31]. cDNA synthesis was
performed with 1 ug of total RNA using the
miScript Il RT Kit (Qiagen, Hilden, Germany)
according to the manufacturer’s instructions.
gRT-PCR and data analysis were performed
with the ABI 7500 cycler (Applied Biosystems,
CA, USA). B-actin was used as the endogenous
control for mRNA expression. The primers that
we designed were as follows: collagen | for-
ward, 5-GAGCCTAACCATCTGGCATCT-3’, rever-
se, 5-AGAACGAGGTAGTCTTTCAGCAAC-3’; col-
lagen lll forward, 5'-GAGCGGAGAATACTGGGTT-
GAT-3’, reverse, 5'-GGTATGTAATGTTCTGGGAGG-
C-3’; CTGF, forward, :5-CAGGGAGTAAGGGAC-
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Figure 1. Expression of ECM and Histological observation in in vivo model rats. A. Western blot and mRNA of colla-
gen |, collagen Ill and CTGF expression in in vivo model rats. Relative expression levels are normalised to B-actin and
expressed as the mean + SEM, n = 5-7. **p < 0.01 vs. C group. B. Western blot and mRNA of collagen I, collagen
Il and CTGF expression in in vivo model rats. Relative expression levels are normalised to B-actin and expressed
as the mean £ SEM, n = 5-7. **p < 0.01 vs. C group. C. Western blot and mRNA of NF-kB and Fn14 expression in
in vivo model rats. Relative expression levels are normalised to B-actin and expressed as the mean + SEM, n = 5-7.
**p < 0.01 vs. C group. D. Masson trichrome staining showed cardiac fibrosis at magnification x 40. Scale bar: 50

pm. n =5-7. *p < 0.05 vs. C group.
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ACGA-3’, reverse, 5-ACAGCAGTTAGGAACCCA-
GAT-3’; Fn14 forward, 5-GTGTTGGGATTCGG-
CTTG-3’, reverse, 5-GCAGAAGTCGCTGTGTGG-
T-3; NF-kB forward, 5-GCGGGGCATGCGTTT-
CCGTT3/, reverse, 5-GGTATCTGTGCTTCTCTCC-
CCAGGA-3’; B-actin, forward, 5-TCATCACTATT-
GGCAACGAGC-3, reverse, 5-AACAGTCCGCCTA-
GAAGCAC-3'.

Western blots
Total protein from cardiomyocytes that were

cultured in 6-well plates and SD heart tissue
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Figure 2. Expression of NF-kB and Fn14 in in vitro
models of Ang Il treatment. NF-kB and Fn14 pro-
teins and mRNA expression were up-regulated by
Ang Il in a concentration-dependent manner. Rela-
tive expression levels are normalised to 3-actin and
expressed as the mean + SEM, n = 3. *p < 0.05 and
**p < 0.01 vs. C group.
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were extracted in a RIPA lysis buffer (Beyo-
time, Shanghai, China), which was supplement-
ed with 1 mM PMSF [31]. Protein concentra-
tions were determined using a BCA assay kit
(Beyotime, Shanghai, China). Equal amounts
of protein (20 ug) were separated on 10% or
12% (for RhoA and Racl analysis) sodium dode-
cyl sulphate polyacrylamide gels and trans-
ferred to polyvinylidene difluoride membranes
(Bio-Rad, Hercules, CA). The membranes were
blocked with 5% non-fat milk-TBST and incu-
bated overnight with primary antibodies at 4°C,
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followed by 1 hour of incubation with horserad-
ish peroxidase-conjugated secondary antibod-
ies at room temperature. The bands were visu-
alized with an enhanced chemiluminescence
reagent (Amersham, Haemek, Israel) on a LAS-
4000 image reader system (Fujifilm, Tokyo,
Japan). To ensure equal protein loading, the
B-actin protein was used as the endogenous
control.

The anti-collagen |, anti-collagen lll, anti-CTGF,
anti-NF-kB and anti-Fn14 antibodies were pur-
chased from Abcam Public Limited Com-
pany (Abcam, Cambridge, UK). The anti-B-actin
antibody was purchased from Sigma Company
(Chemical, St. Louis, MO).

Small interfering RNA (siRNA) against RhoA
and Fn14

The siRNA against Fn14 and RhoA was de-
signed and synthesised by GenePharma Co.
(Shanghai, China), and a negative control was
designed with a randomly chosen nonsense
sequence. The effective siRhoA sequence was
as followed: sense, 5-AUCCUAGUUGGGAACA-
AGATT-3’; antisense, 5-UCUUGUCCCAACUAG-
GAUTT-3. The effective siFn14 sequence was
as followed: sense, 5-CGCCGGAGAGAAAAG-
UUUATT-3’; antisense, 5-UAAACUUUUCUCUC-
CGGCGGC-3'. Cardiomyocytes were detached
and cultured at 60~80x10* cells/well into six-
well plates. After being cultured overnight, the
cells were transfected with 50 nM siRNA. The
cells were then cultured for another 24 hours
and then treated with Ang Il.

Statistics

All experiments were performed at least three
times. The data were presented as the mean +
standard error of the mean (SEM). Statistical
analysis was conducted with SPSS 20.0 soft-
ware, using one-way ANOVA for multiple group
comparisons or Student’s t test for two-group
comparisons. P < 0.05 was considered to be
statistically significant.

Results

Expression of ECM and histological observa-
tion in in vivo model rats

The in vivo model was established in SD rats

that were infused with Ang Il at a rate of 65 ng/
min for 14 days via an osmotic mini-pump, and
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age-matched controls were included. When
compared with control group, the protein and
mRNA levels of collagen | were enriched to
approximately 3.4/2.5-fold (Figure 1A) in A
group; the protein and mRNA levels of collagen
Il were up-regulated to approximately 3.0/4.0-
fold (Figure 1A) in A group; the protein and
mRNA level of CTGF were enriched to approxi-
mately 1.8/2.3-fold (Figure 1A) in A group.

At the same time, the protein and mRNA levels
of NF-kB and Fn14 were in rich of in vivo mod-
els. When compared with control group, the
protein and mRNA levels of NF-kB were enriched
to approximately 9.1/9.9-fold (Figure 1B) in A
group; the protein and mRNA levels of Fnl4
were up-regulated to approximately 4.8/7.1-
fold (Figure 1B) in A group.

Morphological changes were highlighted by
Masson trichrome staining (Figure 1C). When
compared with C group, the histological score
was at approximately 2.3-fold in A group.

Expression of NF-kB and Fn14 in in vitro mod-
els induced by Ang Il

The in vitro models were established by Ang
Il in cardiomyocytes. NF-kB and Fnl14 expres-
sion were both up-regulated in a time-depend-
ent manner. Notably, both mRNA and protein
levels of NF-kB and Fn14 peaked after 4 hours
of Ang Il stimulation (Figure 2). Taken together,
the above results strongly suggested that
NF-kB and Fn14 up-regulation played an im-
portant role in Ang ll-induced in vitro models.

Effect of Fn14 knock-down on RhoA and Racl
activity induced by Ang Il in cardiomyocytes

The active form of RhoA was elevated to
approximately 2.8-fold of the control group
after a 15-minute treatment with Ang Il (Figure
3A). siFn14 markedly reduced RhoA activation
to approximately 1.1-fold of the control group.
At the same time, the level of active Racl
could not be elevated by Ang Il when the cells
were pretreated with siFn14 (Figure 3B). These
results suggested that RhoA activation in-
duced by Ang Il was partially attenuated by
siFn14.

Effect of Fn14 and RhoA knock-down on phos-
phorylation of IkBa and IKKB induced by Ang Il
in cardiomyocytes

Given Fn14 could ameliorate RhoA activation,
we sought to investigate the role of Fn14 and

Am J Transl Res 2016;8(12):5386-5398
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Figure 3. Effect of Fn14 knock-down on RhoA and Rac1 activity induced by Ang Il in cardiomyocytes. A. Relative
protein expression levels of active and total RhoA are normalised to B-actin and expressed as the mean £+ SEM, n =
3. **p < 0.01 vs. C group, ##p < 0.01 vs. Ang Il group. B. Relative protein expression levels of active and total Racl
are normalised to B-actin and expressed as the mean + SEM, n = 3.
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Figure 4. Effect of Fn14 and RhoA knock-down on phosphorylation of IkBa and IKKB induced by Ang Il in cardiomyo-
cytes. A. Relative protein expression levels of active and total IkBa are normalised to B-actin and expressed as the
mean + SEM, n = 3. **p < 0.01 vs. C group, ##p < 0.01 vs. Ang Il group. B. Relative protein expression levels of
active and total IKKB are normalised to B-actin and expressed as the mean + SEM, n = 3.
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Figure 5. Effect of RhoA and IkBa silencing by siRNA on Ang ll-induced response in cardiomyocytes. A. Effect of
siRhoA on the protein level of RhoA in cardiomyocytes. Protein expression levels are normalised to B-actin and ex-
pressed as the mean + SEM, n = 3. **p < 0.01 vs. NC siRNA group. B. Effect of siFn14 on the protein level of Fn14
in cardiomyocytes. Protein expression levels are normalised to B-actin and expressed as the mean + SEM, n = 3.
**p < 0.01 vs. NC siRNA group. C. RhoA knock-down down-regulates Fn14 protein expression induced by Ang II.
Realtive protein levels are normalised to B-actin and expressed as the mean + SEM, n = 3. **p < 0.01 vs. C group,
##p < 0.01 vs. Ang Il group. D. RhoA and IkBa knock-down down-regulates Fn14 protein expression induced by Ang
Il. Realtive protein levels are normalised to B-actin and expressed as the mean + SEM, n = 3. **p < 0.01 vs. C group,
#p < 0.05 and ##p < 0.01 vs. Ang Il group. E. RhoA knock-down down-regulates Fn14 mRNA expression induced by
Ang Il. Realtive mRNA levels are normalised to B-actin and expressed as the mean + SEM, n = 3. **p < 0.01 vs. C
group, ##p < 0.01 vs. Ang Il group. F. RhoA and IkBa knock-down down-regulates Fn14 mRNA expression induced
by Ang II. Realtive MRNA levels are normalised to B-actin and expressed as the mean + SEM, n = 3. **p < 0.01 vs.
C group, ##p < 0.01 vs. Ang Il group.
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Figure 6. Effect of NF-kB knock-down and inhibition on Ang ll-induced Fn14 expression cardiomyocytes. (A and C)
NF-kB knock-down down-regulates Fn14 protein and mRNA expression induced by Ang Il. Realtive protein and mRNA
levels are normalised to B-actin and expressed as the mean £ SEM, n = 3. **p < 0.01 vs. C group, ##p < 0.01 vs.
Ang Il group. (B and D) NF-kB inhibition down-regulates Fn14 protein and mRNA expression induced by Ang Il. Real-
tive protein and mRNA levels are normalised to B-actin and expressed as the mean £+ SEM, n = 3. **p < 0.01vs. C
group, ##p < 0.01 vs. Ang Il group.

RhoA in Ang Il induced in vitro models. We vali-
dated that A groups could effectively enhance
the activity of phosphorylation of IkBa but not
IKKB (Figure 4A, 4B). The expression of IkBa
phosphorylation was enriched to approximately
1.8-fold in A groups compared with control
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group. Then we meaningfully found siFnl4
could down-regulate approximately 1.1-fold
expression of IkKBa phosphorylation in A+siFnl14
group (Figure 4A), and siRhoA could down-regu-
late approximately 0.9-fold expression of IkBa
phosphorylation in A+siRhoA group (Figure 4A).

Am J Transl Res 2016;8(12):5386-5398



Fn14 prevents cardiac remodeling induced by Ang Il

Effect of RhoA and IkBa knock-down by siRNA
on Ang ll-induced response in cardiomyocytes

Effect of RhoA and Fn14 siRNA on the protein
levels of RhoA and Fnl14 in cardiomyocytes
were shown in Figure 5A, 5B. siRhoA down-reg-
ulated the protein and mRNA expression of
Fn14 induced by Ang Il (Figure 5C, 5E). The
Fn14 protein and mRNA were elevated to
approximately 3.2/4.1-fold of the control group
induced by Ang Il while siRhoA markedly
reduced Fni14 protein and mRNA to approxi-
mately 2.0/2.2-fold of the control group (Figure
5C, 5E). At the same time, the Fnl14 protein
and mRNA were elevated to approximately
3.2/3.8-fold of the control group induced by
Ang Il while silkBa markedly reduced Fnl14 pro-
tein and mRNA to approximately 1.6/2.7-fold of
the control group (Figure 5D, 5F). Taken togeth-
er, siRhoA and silkBa could down-regulated
Fn14 expression induced by Ang Il in cardio-
myocytes.

Effect of NF-kB knock-down and inhibition on
Ang ll-induced Fn14 expression cardiomyo-
cytes

The present study showed that NF-kB expres-
sion was related with Ang ll-induced models.
The Fn14 protein and mRNA levels were elevat-
ed to approximately 3.1/4.0-fold of the control
group induced by Ang Il while siNF-kB markedly
reduced Fnl14 protein and mRNA levels to
approximately 1.9/1.8-fold of the control group
(Figure 6A-C). At the same time, the Fn14 pro-
tein and mRNA were elevated to approximately
3.0/4.1-fold of the control group induced by Ang
Il while NF-kB inhibitor BAY11-7082 markedly
reduced Fni14 protein and mRNA to approxi-
mately 1.8/2.1-fold of the control group (Figure
6B-D).

Discussion

Ang Il, the main effector peptide of the RAS, is
a known activator of in vivo [40] and in vitro [41]
models of cardiac remodeling. Using in vivo
models, we demonstrate that the expression of
ECM, Fn14 and NF-kB is significantly increased
in in vivo models that have been stimulated by
Ang Il. Under the given experimental conditions,
Ang Il successfully induces a cardiac remode-
ling response [31, 38] and also evokes the
time-dependent elevation of Fn14 and NF-kB
expression via the RhoA/NF-kB/IkBa pathway.
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This result suggests that Fn14 might play an
important role in the Ang ll-mediated in vitro
and in vivo cardiac remodeling.

Inflammatory cytokines play a crucial role in
cardiac remodeling [42]. They have not only
been related to typical inflammatory cardiac
diseases like cardiomyopathy, but also a vari-
ety of evidence supports their importance in
the process of cardiac remodeling and heart
failure. Among the major inflammatory cyto-
kines investigated so far in this context is Ang
Il. Here, we report for the first time the dynamic
regulation of Fn14 in cardiomyocytes by Ang I
stimulation. It has been proposed that injured
tissues express Fnl4 in response to different
cytokines. In our research, we found that a sim-
ilar mechanism exists in the heart. Ang Il is a
member of cytokines that is phosphorylatedly
expressed and has been related to inhibition of
cardiac hypertrophy, cardiac fibrosis, heart fail-
ure and cardiac remodeling. These effects criti-
cally depend on the expression of one of Ang Il
receptors Fn14.

Ang Il is a main mediator of hormonal activation
in cardiac remodeling. Blocking the myocardial
hormones has been proven valuable in many
experimental and clinical studies [43].
Interestingly, Ang Il strongly up-regulates Fn14
expression in cardiomyocytes. Since we per-
formed our experiments in neonatal cardiomyo-
cytes and rats models, difference of the effects
of Ang Il might be observed. Nevertheless, very
recent experimental data support our findings
in the setting of dilated cardiomyopathy. More
and more researches may be needed in the
near future.

Adrenergic agents, Ang Il as well as several
other mediators of cardial hypertrophy exert
their effects via G-Protein coupled receptors
and several downstream pathways [42], includ-
ing RhoA kinase activation and related NF-kB/
IkBa pathways. Overexpression of RhoA in the
heart leads to the development of heart failure
with bradycardia [44], impaired contractile
function and induction of interstitial fibrosis in
in vivo models [45]. In our study, RhoA silencing
by siRhoA inhibited Ang ll-induced expression
of Fn14 in cardiomyocytes. RhoA is activated in
the hearts of Ang ll-stimulated cardiac remod-
eling in vivo shown by Yang J et al. [46]. We con-
firm this finding by showing that a 15-minute
treatment with Ang Il is able to promote RhoA

Am J Transl Res 2016;8(12):5386-5398
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activity, which is reversible by siFn14. Our study
shows here that up-regulation of Fn14 induced
by Ang Il is mediated, at least partly, via RhoA
pathway. We cannot exclude that other path-
ways are also implicated in the observed regu-
lation of Fn14 by Ang Il activation; however, we
also observe a powerful reduction of Fn14 in
neonatal cardiomyocytes by using siRNA
against RhoA instead of less specific inhibitors
for these pathways.

Ang Il mediates its varieties of biological effects
both dependently and independently on Fn14
[24, 47]. It has been described that Ang I
induces NF-kB activation in other cells types
[48]. NF-kB activation in cardiomyocytes has
been linked to cardiac hypertrophy, fibrosis,
inflammation, heart failure and cardiac remod-
eling. Fn14 mediates strong NF-kB activation in
cardiomyocytes. At the same time, we observed
expression of ECM via NF-kB activation. All mol-
ecules have been implicated in the pathogene-
sis of cardiac remodeling, e.g. via attraction of
mononuclear cells to cardiac interstitium,
where they contribution to cardiac remodeling.
In line with these reports is our finding of
increased expression of Fn14 and NF-kB after
Ang Il stimulation concomitantly to the expres-
sion of the Ang II-Fn14 axis.

Finally, the fact that we found an up-regulation
of Fn14 in in vivo and in vitro cardiac remodel-
ing implies a potential role of Ang II-Fn14 axis in
this setting. The heart of rats induced by Ang Il
is subjected to a remodeling process with car-
diac hypertrophy, fibrosis and dilated cardiomy-
opathy. We observed up-regulation of Fnl4
both in cardiomyocytes as well as in vivo model
induced by Ang ll, supporting the notion that
Fn14 is a novel myocardial cytokines receptor.
Interestingly, a recent experiment report has
implicated a role for Ang Il and Fn14 in the set-
ting of cardiac remodeling.

In summary, we describe here for the first time
Ang Il regulation of Fn14 pathway in in vivo and
in vitro models. Moreover, Ang Il strongly
induced RhoA, NF-kB and NF-kB driven gene
expression via Fnl4. These findings, together
with the induction of Ang Il as well as in the set-
ting of cardiac remodeling, suggest a role of
Fn14, which promotes ECM production by acti-
vating the RhoA/NF-kB/IkBa pathway in cardi-
ac remodeling induced by Ang .
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A limitation of this study is that we could not
evaluate the Ang lI-Fn14 signaling pathways
because of our experimental conditions. At
present, it is still unclear whether the activation
of the Ang II-Fn14 axis in cardiac remodeling
has positive or negative effects on cardiac
remodeling, since Ang Il is a multifunctional
cytokine with not only detrimental but also
potential beneficial properties. Furthermore, a
similar ambivalent role in the heart has already
been described for other cytokines. It will there-
fore be interesting to further evaluate the con-
tribution of the Ang II-Fn14 activation in the
progression of cardiac remodeling.
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