
Relationships between telocytes and cardiomyocytes 
during pre- and post-natal life

Maria-Simonetta Faussone-Pellegrini *, D. Bani

Department of Anatomy, Histology and Forensic Medicine, University of Florence, Italy

Received: March 15, 2010; Accepted: April 13, 2010

Abstract

Evidence has been given that the adult heart contains a specific population of stromal cells lying in close spatial relationship with
 cardiomyocytes and with cardiac stem cells in sub-epicardial cardiogenic niches. Recently termed ‘telocytes’ because of their long
 cytoplasmic processes embracing the parenchymal cells, these cells have been postulated to be involved in heart morphogenesis. In
our opinion, investigating the occurrence and morphology of telocytes during heart histogenesis may shed further light on this issue.
Our findings show that typical telocytes are present in the mouse heart by early embryonic to adult life. These cells closely embrace
the growing cardiomyocytes with their long, slender cytoplasmic processes. Hence, in the developing myocardium, telocytes may
play  nursing and guiding roles for myocardial precursors to form the correct three-dimensional tissue architectural pattern, as
 previously suggested.
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Translational Cardiology –
Most Recent Points of View

In most tissues and organs, form is imprinted in the stromal com-
partment, thus leading to the notion that the stroma is not just a
packaging tissue, but may play important roles in the conforma-
tion of complex organ-specific architecture [1]. Stromal cells typ-
ically occur in the developing organs during pre-natal life, where
they are referred to as mesenchymal cells and described as pro-
vided with long cytoplasmic processes which can favour the
migration of parenchymal precursors towards their appropriate
locations [2]. In this context, peculiar stromal cells provided with
extended prolongations, originally called interstitial Cajal-like cells
and now termed telocytes (telos, i.e. provided with long-distance
cell projections) [3], have been identified in the adult human and
rodent heart, both in the myocardium [4, 5] and in sub-epicardial
cardiogenic niches, intermingled with immature cardiomyocytes
(cardiomyoblasts) [6]. In particular, in the above study, the pres-
ence of close interactions between telocytes and cardiomyoblasts
supports the hypothesis that the former cells may play a guiding
and nursing role for myocardial precursors to achieve the correct
three-dimensional myocardial organization [6]. This view also

substantiates the assumption that the same mechanisms of pre-
natal development might also take place in the adult heart upon
appropriate rousing signals and stimuli, with obvious conse-
quences for regenerative medicine. In this perspective, we
deemed necessary to investigate the pre- and post-natal heart,
paying special attention to the morphological relationships
between telocytes and cardiomyocytes during development.

Myocardial samples obtained from embryonic (E14, E17),
newborn (P0, P6) and adult (2 months) CD1 mice were examined
by immunohistochemistry and transmission electron microscopy.
It was observed that, during cardiac development, stellate-shaped
stromal cells featuring bona fide telocytes were present since the
early developmental stages (Fig. 1A–F). They accompanied the
proliferating myocardial buds moving from the epicardium
towards the ventricular lumen and closely bordered the cardiomy-
ocyte trabeculae for their entire length. At E14, short, thin columns
of immature cardiomyocytes amidst stromal cells protruded from
the sub-epicardial area towards the heart lumen (Fig. 1A). By E17
up to P6, the trabecular organization of the heart was maintained
and the columns of cardiomyocytes were thick, interconnected
and clearly bordered by telocytes (Fig. 1B, C, E). During the
embryonic life, the putative telocytes were negative for c-kit, a
marker for myocardial precursors [7], and CD34, a marker for
adult telocytes [4] (Fig. 1A–E). During post-natal life, CD34 was
expressed by a few putative telocytes at P0 and P6 (Fig. 1E), and
by most of them in the adult hearts (Fig. 1F). By E17 to post-natal
life, the epicardial lining cells and cells identifiable as endothelial
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cells also were CD34� (Fig. 1D, E). In turn, c-kit-positivity was
intense in both the epicardial lining cells and the cardiomyocytes
of embryos and newborns (Fig. 1A–C), whereas it tended to
decrease with age, being very faint in the cardiomyocytes and
absent in the epicardium of the adult hearts. By transmission elec-
tron microscopy analysis, in the E14 and E17 hearts, cells featur-
ing telocytes, i.e. provided with a small, oval-shaped body and
long, thin processes, were observed in the sub-epicardial layer
amidst the immature cardiomyocytes and in the myocardial tra-
beculae closely bordering the cardiomyocyte columns (Fig. 2A, B).
In the early embryonic hearts, telocytes had immature features, as
they had many free polyribosomes, and were surrounded by an
electron-lucent matrix (Fig. 2A). In the newborn hearts, telocytes
showed a more differentiated phenotype, with several rough 
endoplasmic cisternae located both in the cell body and processes
(Fig. 2C), and were immersed in a loose extracellular matrix.
Moreover, these cells established numerous interactions with the
adjacent cardiomyocytes, in the form of focal plasma membrane
contacts and intercellular bridges of flocculent, basal lamina-like
material (Fig. 2D), similar to those observed in the cardiogenic
niches of the adult heart [7].

Taken together, the above findings indicate that telocytes may
actually play a fundamental role during heart development by set-
ting up of a correct three-dimensional myocardial architecture
and, possibly, nursing cardiomyocyte precursors until accom-

plishment of their differentiation programme. Conceivably, telo-
cytes exert their task by multiple mechanisms, including not only
the mechanical support for myocardial cell growth, differentiation
and tissue compaction, but also the exchange of signals through
cell–cell connections or microvesicular transfer of genetic infor-
mation, as previously reported [8].

Besides contributing to a better comprehension of the complex
process of cardiomyogenesis, the present findings may be rele-
vant in the challenging field of cardiac repair. In fact, the endoge-
nous cardiac stem/progenitor cells have a scarce regenerative
potential [9, 10]. This fact poses a major barrier to the functional
restoration of the diseased heart, especially after massive tissue
loss as occurs upon ischemic infarction [11]. Such barrier may be
outflanked by strategies able to stimulate the attitude of cardiac
stem cells to proliferate, differentiate and functionally connect with
pre-existing cardiomyocytes. In this context, the modulation of the
nursing properties of telocytes to influence the developmental
behaviour of cardiac stem cells could represent a promising target
for cardiac regenerative medicine.
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Fig. 1 Immunohistochemistry. A–C: c-kit-immunolabelling. In (A), at E14 the lining epicardial cells and the immature cardiomyocytes are intensely c-kit�.
Intermingled with these cells and towards the ventricular lumen there are several c-kit-negative stellate cells featuring the telocytes (arrows). In (B), at
E17, and in (C), at P6, both immature and mature cardiomyocytes are c-kit�. The lining epicardial cells are still c-kit� (upper part of B) and the putative
telocytes (arrows) are c-kit–. These latter cells closely border the cardiomyocyte columns. D–F: CD34-immunolabelling. In (D), at E17, the lining epicar-
dial cells and several sub-epicardial cells identifiable as endothelial cells are C34�. In (E), at P0, most of the endothelial cells as well as few interstitial
cells (arrows), likely identifiable as telocytes, are CD34�. In (F), adult mouse heart, a typical telocyte (arrow) is CD34�. Bar: A, B, D � 40 �m; C, E �

20 �m; F � 15 �m.
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Fig. 2 Electron microscopy. At
E14 (A) and E17 (B), cells featur-
ing telocytes are located in the
wide space that separates the
columns of immature cardiomy-
ocytes. By their long, thin
processes the telocytes come in
contact and border the cardiomy-
ocyte surface. In (C), at P0, a
process of a telocyte showing a
more differentiated phenotype,
with several rough endoplasmic
cisternae, is immersed in a loose
extracellular matrix and occupies
the interstitial space between two
cardiomyocytes. The interstitium
is now reduced in size. In (D), the
process of a telocyte establishes
numerous interactions (aster-
isks) with an adjacent cardiomy-
ocyte, in the form of focal plasma
membrane contacts and intercel-
lular bridges of flocculent, basal
lamina-like material. CM � car-
diomyocytes; TC � telocytes.
Bar: A � 1.6 �m; B � 1.3 �m; 
C � 1 �m, D � 0.6 �m.


