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Tenascin-C: an emerging prognostic biomarker in diabetes
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Diabetes has become one of the most pressing issues in the
last few decades. The worldwide prevalence of diabetes has
reached 380 million (1). Furthermore, cardiovascular disease
(CVD) is the leading cause of death in diabetes patients (2).
Therefore, cardiovascular (CV) risk stratification is
particularly important in diabetics and the search for new
predictive biomarkers of CV disease is critical to find. A
recent issue of Diabetologia, Gellen et al. (3) showed the
association of serum concentration of tenascin-C (TNC),
an extracellular matrix (ECM) glycoprotein, with all-
cause mortality and major adverse CV events (MACE).
The investigators measured serum TNC concentrations
from 1,321 type 2 diabetes patients and monitored them
for 89 months. They reported that TNC concentrations
were independently correlated with a higher risk of all-
cause death and MACE [composed of CV death, non-fatal
myocardial infarction (MI), and non-fatal stroke]. Using
TNC concentrations in addition to conventional risk
factors, the prediction of the all-cause death and MACE
risk improved modestly, but significantly.

TNC is a non-structural ECM expressed in the heart’s
early embryonic development, but it is not present in
the normal adult myocardium (4). In tissue injury or
active remodeling, its expression increases rapidly in a
spatiotemporally restricted manner (4). It has a broad range
of effects which include cell adhesion, motility, survival,
proliferation, and differentiation in tissue morphogenesis
and remodeling including the CV system [reviewed in
(5,6)]. Recently, TNC is gaining attention as a regulator
of inflammation through various molecular mechanisms
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[reviewed in (7)]. Animal models have greatly advanced
our understanding of the molecular mechanisms of TNC
involved in CV pathogenesis over the last two decades.
Moreover, an increasing number of studies have reported
the use of the serum TNC level as a biomarker for assessing
disease activity and predicting the prognosis of patients with
CVDs.

We previously reported that serum TNC concentrations
were elevated in patients following acute MI and remained
higher in patients with adverse ventricular remodeling (8).
We also reported that serum TNC levels measured in
patients on day 5 after admission for acute MI has a
similar prognostic value to that of plasma BNP levels (9).
Moreover, the combination of serum TNC and plasma
BNP levels with established prognostic markers improved
risk stratification for MACE and cardiac death (9). In
the acute inflammatory phase of MI, TNC is exclusively
localized in the border zone between intact myocardium and
infarcted lesion, but becomes absent in the scar-formation
stage (10-12). In our present study, TNC knockout (KO)
mice were protected from ventricular adverse remodeling,
with decreased inflammatory M1- and increased regulatory
M2-macrophage infiltration detected in the TNC KO heart
during the acute phase after MI (12). In vitro experiments
showed that TNC promoted macrophages to shift to an
M1 phenotype via Toll-like receptor 4, whereas under
M2-altering conditions, TNC suppressed interferon
regulatory factor 4 expression, resulting in inhibition of
M2 polarization (12). Thus, it has been suggested that
TNC accelerates adverse post-infarction remodeling by
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perturbing macrophage functions.

Several clinical studies have demonstrated the potential
use of TNC for pathological evaluation and prognosis
assessment in patients with heart failure (13,14). In one
study, cardiac pressure overload induced marked induction
and interstitial deposition of TNC, which accelerated
fibrosis, hypertrophy, and dysfunction in failing hearts
(15,16). In another study, the local production of TNC
acted as a trigger for monocyte/macrophage recruitment
and shifted them into a pro-inflammatory phenotype
that exacerbated cardiac dysfunction (16,17). In a model
of myocarditis, we have previously shown that TNC
worsens autoimmune myocarditis by inducing dendritic
cell activation and T-helper 17 cell differentiation via Toll-
like receptor 4 (18). Thus, these results suggest that TNC
may act as an endogenous driver of innate immunity in the
failing heart.

TNC has also been reported to be involved in the
pathophysiology of aneurysmal and dissecting aortic lesions.
In human and CaCl,-induced mouse abdominal aortic
aneurisms, TNC expression levels were positively correlated
with the expansion rate of the aneurismal diameter and the
destruction of the aortic wall (19). However, in a mouse
model of aortic stiffening, a known risk factor for acute
aortic dissection, TNC protects the aorta from dissection,
but not from aneurysmal formation and works as a stress-
induced molecular inhibitor to maintain the aortic integrity
under acute stress (20). We have previously reported that
high serum TNC levels on admission is a predictor of high
mortality within 30 days (21), whereas high serum TNC
levels at 7 days after admission predicts a low risk of aortic
enlargement during the chronic stage (22). These clinical
data suggest that the role of TNC in the aorta is complex
and alters depending on the state of the aorta that changes
as time proceeds after aortic dissection. Further studies are
needed to clarify the exact role of TNC in the progression
of acute aortic dissection.

In the cohort study from Gellen ez 4/. (3), higher TNC
concentrations were associated with longer durations of
diabetes. However, whether elevated TNC levels are a
cause or a result of diabetes is still unknown. One possibility
is that TINC directly activates signaling pathways that lead
to diabetes. Alternatively, it is also possible that diabetic
conditions could increase the amount of TNC. Finally,
the defining question as to whether TINC is beneficial or
detrimental in diabetes still remains unanswered. Further
investigations are necessary to elucidate the potential role of
TNC in diabetes as an etiological factor.
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