
Summary. Telocytes (TCs) represent a new distinct type
of interstitial cells found in many organs, including
lungs. TCs are mainly defined by a small cellular body
from which arise very long (hundreds of micrometers)
extensions named telopodes. During the last years, TCs
were characterized in respect with their microRNA
profiles, gene features and proteome signatures. Also,
the ultrastructural 3D configuration was further
elucidated by the aid of the FIB-SEM technology. TCs
are able to communicate by homo- and heterocellular
contacts with neighboring cells and are also able to
transfer genetic information and signaling molecules to
influence other cells by means of extracellular vesicle
release. However, the exact function of lung TCs
remains unclear. Here, we review the potential
significance of TCs in the pathogenesis of pulmonary
diseases. We will also discuss some future possibilities
for targeting TCs as a potential therapeutic strategy. 
Keywords: Telocytes, Interstitial lung disease,
Pulmonary fibrosis, Chronic obstructive pulmonary
disease, Lung cancer

Introduction

Lungs are, together with the heart, the vital organs
responsible for the proper oxygenation of the tissues.
Impaired lung function is associated with increased

morbidity and mortality from chronic lung disease.
Moreover, inadequate ventilation represents a risk factor
for cardiovascular disease, stroke, and lung cancer (Hole
et al., 1996). Regardless of what causes pulmonary
damage, the substrate is inflammation and if the cause
persists the result is a chronic inflammatory disease
sometimes manifested by interstitial fibrosis. In all these
phenomena there is definitely a contribution of different
cells which accumulate at the place of the injury
(Bagnato and Harari, 2015). Among the local connective
cells such as fibroblasts, myofibroblasts and different
immune cells, TCs involvement must not be overlooked.

Telocytes (TCs) were identified as a new cell type of
the stromal space and were firstly described in 2010 by
Popescu’s group as a case of serendipity (Popescu and
Faussone-Pellegrini, 2010). While TCs have been
described between 2005 and 2009 by Popescu’s group as
interstitial Cajal-like cells (ICLC) (Ciontea et al., 2005;
Popescu et al., 2005b,c; Cretoiu et al., 2006; Hinescu et
al., 2006), in 2010 it became evident that they are
completely distinct from ‘interstitial cells of Cajal’ (ICC)
in their ultrastructure, and immunocytochemical
phenotype (Popescu and Faussone-Pellegrini, 2010).
Further studies have reinforced the belief that indeed
TCs are a new individual cell type in terms of their
genomic and proteomic profiles (Zheng et al., 2013,
2014a,b; Sun et al., 2014). 

The striking ultrastructural hallmark of TCs is their
very long and thin prolongations called telopodes (Tps)
with dilatations (podoms) and thin segments (podomers)
(Zheng et al., 2011; Cretoiu et al., 2012a,b; Cretoiu and
Popescu, 2014). The presence of TCs and the detailed
conformation their Tps was confirmed by the most
advanced microscopic technology available -Focused
Ion Beam Scanning Electron Microscopy (FIB-SEM)
(Cretoiu et al., 2014, 2015a). TCs were identified in a
variety of tissues and organs including trachea and lungs
(Popescu, 2011a; Zheng et al., 2012a,c), heart (Rusu et
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al., 2012; Sheng et al., 2014; Yang et al., 2014; Popescu
et al., 2015; Tao et al., 2015; Kostin, 2016), female
reproductive system (Cretoiu et al., 2013, 2015b;
Campeanu et al., 2014; Yang et al., 2015; Cretoiu and
Cretoiu, 2016), skin (Ceafalan et al., 2012; Manole et al.,
2015), liver (Xiao et al., 2013), urinary tract (Zheng et
al., 2012b), prostate (Corradi et al., 2013), skeletal
muscle and neuromuscular spindles (Diaz-Flores et al.,
2013), eye (Luesma et al., 2013) etc. One of the main
problems of differential diagnosis was the differentiation
between TCs and fibroblasts. Telocytes are different
from fibroblasts not only by their morphology but by
their distinctive immunophenotypes (Bei et al., 2015),
microRNA profiles (Cismasiu et al., 2011), gene features
(Zheng et al., 2014d; Wang et al., 2015; Zhu et al., 2015;
Song et al., 2016) and proteome signatures as well
(Zheng et al., 2014a). 

The goal of this review is to provide a summary of
existing data about TCs involvement in lung diseases.
We provide an overview of the potential functions of
TCs in various lung diseases and present the promising
contribution that could be achieved through pre-clinical
research development.
Telocytes in the lung

Telocytes - cellular morphology and identification

The golden standard for the identification of TCs is
transmission electron microscopy, a technique that
allowed their discovery and led to their shortest
definition “telocytes are cells with telopodes” (Popescu
and Faussone-Pellegrini, 2010; Popescu, 2011b). In
general, the cell body of TCs has a nucleus which
occupies about 25% of the cell volume, surrounded by a
small quantity of cytoplasm containing mitochondria, a
small Golgi complex, rare rough and smooth
endoplasmic reticulum cisternae and cytoskeletal
elements (Popescu et al., 2010, 2011b; Zheng et al.,
2011). The shape of TCs cell body varies from piriform
to spindle-shaped or triangular, depending on the
number of Tps. Telopodes, which normally appear in
numbers between 1 to 5 for one cell body, depending on
the incidence of the section, are extremely long (tens to
hundreds of µm measured by electron microscopy) and
thin (below 0.2 µm, under the resolving power of light
microscopy), with a moniliform aspect (alternation of
thin segments termed podomers and small dilations
termed podoms which are accommodating mitochondria,
endoplasmic reticulum and caveolae) (Popescu and
Faussone-Pellegrini, 2010). Three-dimensional (3D)
imaging of human cardiac TCs by FIB-SEM followed by
3D reconstruction indicated a ribbon-like conformation
for Tps and podoms were observed to bulge from point

to point (Cretoiu et al., 2014). The same morphology is
present for TCs in cell cultures when one must also
consider the Tps movement (Fig. 1, Supplementary
video S1). 

In 2011, Popescu’s group identified TCs in pleura
and in the human and mouse respiratory tree (terminal
and respiratory bronchioles, and alveolar ducts)
(Hinescu et al., 2011; Popescu et al., 2011a). Always
located in the interstitial space, TCs were seen to occupy
a strategic position between the cricoid cartilage and
smooth muscles within the trachea and in the interstitial
space of terminal bronchioles; their Tps were connected
with alveolar epithelial cells, stem cell within the niches
and other cells in the lung tissues (Popescu et al., 2011a).
Simultaneously, Xiangdong Wang’s group published an
extensive paper describing TCs in mouse trachea and
lungs focusing on their aspect in scanning electron
microscopy and on their characterization in cell cultures
(Zheng et al., 2011). Wang’s group showed that although
lung TCs were defined by their specific structure of Tps,
they can be also identified by some immunocyto-
chemical markers such as CD34, PDGFR, vimentin and
c-kit. These common markers are shared between TCs
and other types of cells, e.g. endothelial cells, which
express CD34, fibroblasts, positive to vimentin and stem
cells, which express c-kit (Ceafalan et al., 2012; Bei et
al., 2015), thus it is important to discriminate between
TCs and these cells in tissues and cell cultures and also
indicate the potential relationship between them.
Therefore, both groups considered the necessity to
further characterize the lung TCs with the aid of omics
and bioinformatics. Although the genetic make-up of
TCs is not yet available, a genetic comparison of mouse
lung telocytes with mesenchymal stem cells and
fibroblasts was performed (Zheng et al., 2013). Also, a
number of papers described the differences in the
expression of chromosomes 1, 2, 3, 4, 17, 18 and X
genes between lung telocytes and other cells:
mesenchymal stem cells, fibroblasts, alveolar type II
cells, airway epithelial cells and lymphocytes (Sun et al.,
2014; Zheng et al., 2014d; Wang et al., 2015; Zhu et al.,
2015; Song et al., 2016). In parallel, the proteome of
lung TCs was shown by comparative proteomic analysis
with fibroblasts and microvascular endothelial cells
using iTRAQ (Zheng, et al., 2014a,b).
Functional implications of telocytes

Multiple electron microscopy techniques, including
transmission electron microscopy, electron tomography,
SEM and FIB-SEM, have demonstratedthat TCs make
up a three-dimensional network and inhabit ‘strategic’
locations in tissues (Cretoiu and Popescu, 2014). On one
hand, TCs can be connected with each other via
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Supplementary video S1. Video recording of primary Telocytes (TCs) by the real-time cell monitoring system, using a Cell-IQ cell culturing platform.
The adherence, growth, movement, death and the alteration of morphology of a single telocytes cultured in vitro were shown.

http://www.hh.um.es/pdf/Movies/11_807/Movie 1.wmv
http://www.hh.um.es/pdf/Movies/11_807/Movie 1.wmv
http://www.hh.um.es/pdf/Movies/11_807/Movie 1.wmv


homocellular junctions through their Tps, or they can be
in close vicinity of blood vessels, nerve endings and
many other cells (for example in the heart they
interconnect with different cells including cardio-
myocytes, stem cells, fibroblasts and immunoreactive
cells) via heterocellular junctions. All these homo- and

heterocellular junctions contribute to the formation of
the interstitial 3D network (Faussone-Pellegrini and
Gherghiceanu, 2016). 

On the other hand, TCs are critically involved in
intercellular signaling via paracrine and/or juxtacrine
secretion of small molecules, or via shedding of
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Fig. 1. The bio-behaviors of
primary Telocytes (TCs)
including total cell number and
cell movement were
measured by the real-time cell
monitoring system, using a
Cell-IQ cell culturing platform
(Chip-Man Technologies,
Tampere, Finland), equipped
with a phase-contrast
microscope (Nikon CFI
Achromat phase contrast
objective with
10_x0001_magnification) and
a camera. The equipment was
controlled by Image software
(Chip-Man Technologies). A-
H. Images of TCs were
captured from Day 3 to Day 4
after isolation (200x). TCs is
depicted with long and slender
telopodes (Tps), which
present the alternation of
segments—podoms and
podomers (black arrows).
Dead TCs (**) with autolyzed
podom and podomers
(double-headed arrows).



extracellular vesicles which act as shuttles for important
macromolecules (e.g. RNAs, proteins or microRNAs)
between TCs and neighboring cells in normal and
diseased states (Fertig et al., 2014; Cismasiu and
Popescu, 2015; Penfornis et al., 2016). Extracellular
vesicles (EVs) are membrane-covered spheres that share
the surface receptors and ligands of the parent cell and
transport various biomolecules, such as miRNA, various
of proteins and prions (Hunter et al., 2008; Coleman et
al., 2012; Rodriguez-Suarez et al., 2014). EVs are
classified based on their size, shape and density in
electron microscopy images and also by their
mechanisms of biogenesis and formation (Kalra et al.,
2012; Choi et al., 2013, 2015). Exosomes are formed in
the multivesicular endosome and secreted after its fusion
with the plasma membrane, whereas ectosomes are
formed by direct budding from the plasma membrane
(Kalra et al., 2012). EVs were found for the first time
associated with TCs by Popescu’s group in 2010 in
human epicardium (Popescu et al., 2010). Subsequent
studies have shown that TCs in the myocardium deliver
microRNAs to regulate the surrounding environment
including stem cells by means of EVs (Albulescu et al.,
2015; Cismasiu and Popescu, 2015). EVs were also
observed in lung TCs and moreover we extracted them

from mice lung TCs as can be seen in Fig. 2. Although
the functions of EVs produced by TCs in the lung were
not studied yet, a possible role for the survival,
proliferation, differentiation and maturation of the local
cell populations cannot be excluded. Also, EVs therapies
can be glimpsed in the future in diseases such as the
acute lung injury and lung cancer.
Telocytes immunophenotype heterogeneity

Previous studies have confirmed that the most
appropriate immunohistochemical markers for TCs
identification are CD34, PDGFRα or β and vimentin.
However, TCs exhibit expression or (co-) expression of
different markers which frequently varies among
different organs. For example, some human myometrium
TCs are c-kit positive (Salama, 2013) and some are
vimentin positive, but c-kit negative (Duquette et al.,
2005), while some of themexpress CD34 and PDGFR
(Campeanu et al., 2014). In the urinary tract, TCs also
have a region-dependent immunohistochemical profile
according to their different positivity to caveolin-1,
estrogen receptor (ER) and progesterone receptor (PR),
which indicates that TCs subsets may exist (Gevaert et
al., 2012). In the heart, the immunohistochemical

1306
Telocytes and lung disease

Fig. 2. Gathered exosomes released into the
extracellular space as a cargo shielded by plasma
membrane from TCs culture medium.



is increasing worldwide, especially in Europe and North
America (Hutchinson et al., 2015), and is also likely to
account for much of the increased ILD-related mortality
(GBD 2013 Mortality and Causes of Death
Collaborators, 2015). Although the nature of the stimuli
that trigger the fibrotic process in IPF is still unknown,
several factors have been associated with an increased
risk of developing the disease, including cigarette
smoking, environmental/ occupational pollutants,
microbial agents, chronic microaspiration secondary to
gastroesophageal reflux, and genetic abnormalities
(Spagnolo et al., 2014b; Sgalla et al., 2016). The
interstitium includes the space between the epithelial and
endothelial basement membranes and is the primary site
of injury in the IIPs. Moreover, the disorders also affect
the airspaces, peripheral airways, and vessels, together
with their respective epithelial and endothelial linings
(Duquette et al., 2005).

Recent studies have reported that all the above-
mentioned pathologies depend, among other factors,
onthe local and systemic immune activation (Liu et al.,
2016). Moreover, current concepts suggest that on-going
microinjury to alveolar epithelial cells induces a fibrotic
environment and that growth factors secreted by the
injured epithelial cells promote fibrobla strecruitment,
proliferation, and differentiation to invasive
myofibroblasts (Selman and Pardo, 2014). The excessive
collagen production by actively proliferating fibroblasts
and myofibroblasts also results in architectural distortion
and scarring of the lung (Spagnolo et al., 2014a).
Therefore, the multitude of mediators, growth factors,
and signaling pathways involved in the fibrotic process
are the key points. Telocytes, which were described as
novel participants in the homeostasis of the connective
tissue, seem to contribute in these pathological
processes. Several recent studies refer to the
involvementof TCs in various diseases such as
inflammatory bowel diseases, including Crohn’s disease
and ulcerative colitis (Milia et al., 2013), systemic
sclerosis (Manetti et al., 2013, 2014), primary Sjögren’s
syndrome (Alunno et al., 2015) which all share the TCs
reductionand network disruption (for details see review
(Ibba-Manneschi et al., 2016)). Therefore, TCs
involvement in lung CTDs is possible and probably lead
to significant morbidity and shortened survival.

Several studies also showed that mitochondrial
dysfunction regulates inflammatory responses and
cellular senescence involved in the pathogenesis of
chronic lung diseases (Agrawal and Mabalirajan, 2016;
Yue and Yao, 2016). Thus, since TCs also hold
numerous mitochondria in their perinuclear cytoplasm
and particularly in the podoms (quasi 5% of the cell),
they are expected to be involved in lung diseases
associated with mitochondrial alterations (Lazaar and
Greenhaff, 2012; Soulitzis et al., 2012). Lung TCs gene
analysis showed that they seem to have important
functions in the prevention of tissue inflammation and
fibrogenesis development in lung inflammatory diseases
and they might be capable of acting as modulators of
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features of TCs are different from fibroblasts: cardiac
TCs were positive for CD34 and c-kit, CD34 and
vimentin, and CD34 and PDGFR-β, while fibroblasts
were negative for CD34 (Chang et al., 2015; Tao et al.,
2015; Zhou et al., 2015; Kostin, 2016). Moreover,
cardiac TCs in primary culture were CD34 positive and
showed a α-SMA weak positivity, while pericytes were
CD34 negative but α-SMA positive (Bei et al., 2015). In
addition, TCs have been found to be different from
pericytes in both ultrastructure and immunophenotypes
(Diaz-Flores et al., 2014). Besides, the positivity of TCs
to PDGFR-α in the human gastrointestinal tract should
not be overlooked (Vannucchi et al., 2013). Therefore,
there is not a single specific immunomarker allowing the
identification of TCs. Currently, it is considered that the
double positive labeling for CD34/PDGFR or
CD34/vimentin (for Tps) is appropriate for the
identification of TCs (Cretoiu and Cretoiu, 2016; Rusu
et al., 2016). Therefore, immunolabeling, especially
double-immunolabeling remains a useful tool for
discrimination between TCs and other cells, as well as
for semi-quantitative data analysis.
Telocytes in lung diseases

Connective tissue diseases and pulmonary fibrosis

Connective tissue diseases (CTDs) are defined as a
group of disorders involving the connective tissue and
whose specific causes are not known. Usually,
CTDsinvolvethe joints, muscles, and skinbut in the
majority of thecases are associated with abnormal
immune system activity (inflammation in tissues) other
organs like heart, kidneys, gastrointestinal tract, and
blood vessels are also affected. Lung involvement is
common and can lead to significant morbidity and
shortened survival (Wallace et al., 2016). 

Idiopathic interstitial pneumonias (IIPs) are a
heterogeneous group of acute and chronic disorders in
which inflammation and fibrosis result from damage to
the lung parenchyma. IIPs include idiopathic pulmonary
fibrosis (IPF), nonspecific interstitial pneumonia (NSIP),
cryptogenic organizing pneumonia (COP), acute
interstitial pneumonia (AIP), respiratory bronchiolitis-
associated interstitial lung disease, desquamative
interstitial pneumonia, and lymphocytic interstitial
pneumonia (Hashisako and Fukuoka, 2015). IPF is the
most common ofthe IIPs and one of the most prevalent
interstitial lung diseases (ILDs). IPFis achronic,
progressive, and almost invariably fatal disorder
characterized by scarring of the lung and progressive
lossof function (Raghu et al., 2011; Spagnolo et al.,
2015). This disease with a radiological and/or
histopathologic pattern of usual interstitial pneumonia
(UIP) is limited to the lungs and occurs primarily in
older adults (Raghu et al., 2011). However, UIP can be
found in a number of conditions, including connective
tissue diseases (CTDs), chronic hypersensitivity
pneumonitis (HP), and asbestosis. The incidence of IPF



immune cell response (Sun et al., 2014). Global analyses
of Chromosome 17 and 18 genes of lung TCs revealed
that Mapk14 and Trem2 genes were up-regulated and
indicateda possible biological function of TCs in
immune regulation (Wang et al., 2015). The low
expression of Ifi203 gene in chromosome 1 suggested
that TCs might be involved in the immune response by
informative exchange mediated by extracellular vesicles
(exo/ectosomes) or by the existence of stromal synapses
(Cretoiu and Popescu, 2014).
Bronchial asthma and COPD

Asthma and chronic obstructive pulmonary disease
(COPD) are two of the most common chronic lung
diseases world wide (Blanc and Toren, 2016). Asthma is
characterized by chronic inflammatory disorder of the
airways and usually associated with airway hyper-
responsiveness and airway inflammation that lead to
recurrent episodes of wheeze, shortness of breath, chest
tightness and cough, together with variable expiratory
airflow limitation (Barnes et al., 2010; Danesh et al.,
2016; Hu et al., 2016). Eosinophilic airway
inflammation is a key pathological feature of asthma
which involve lung interstitial tissueand also mast cells
contribute as a key effector cell of asthma pathogenesis
(Murdoch and Lloyd, 2010; Szefler et al., 2012). 

COPD is a progressive condition that usually leads
to a steady decline in lung function, increased
symptoms, and recurrent and worsening exacerbations
(Agusti, 2005). Parenchymal destruction leads to further
decreased gas transfer and increased air trapping which
induce coughing, and variable sputum production that
greatly impact a patient’s quality of life (Stallberg et al.,
2014). The progressive airflow limitation that
characterizes COPD is a consequence of chronic airway
inflammation in response to the inhalation of noxious
stimuli, resulting in parenchymal destruction (Vestbo et
al., 2013). The parenchymal damage in respiratory
bronchioles, alveolar ducts, and alveoli result from loss
of lung elastic recoil, fibrosis, narrowing of small
airways and a reduction of vascularity within the
alveolar septa (Brusasco and Martinez, 2014). TCs were
found to occupy a strategic position in lung structures,
between the smooth muscle layer and cricoid cartilage of
bronchi and bronchiole (Zheng et al., 2011) and
moreover, they have the ability to interact with different
immune cells by stromal synapses (Popescu et al.,
2005a; Cretoiu et al., 2012a). It was showed that TCs are
morelikely to have a role in the maintenance and
modulation of tissue homeostasis and morphogenesis,
and also in immunomodulation and immunosurveillance
(Roatesi et al., 2015). Therefore, the disruption of TCs
during the process of COPD might also be involved in
the remodeling of lung structure. The specific up-
regulated genes identified in chromosome 1 of lung TCs,
like the overexpression of Capn2, Fhl2 and Qsox1,
strengthened the association of TCs with morphogenesis
and local tissue homeostasis (Sun et al., 2014).

Moreover, down-expression of Pde5 in chromosome 3
might be associated with the development of pulmonary
fibrosis and other interstitial lung diseases (Zheng et al.,
2014d).
Lung cancer

Lung cancers are the leading cause of cancer-related
deaths worldwide and are thus a major therapeutic
burden. While the incidence of lung cancer has reached a
plateau in the developed world, it continues to increase
in the developing world. Predominantly caused by
smoking, lung cancers have a poor prognosis with a
combined five-year survival rate of less than 20% (Torre
et al., 2015). Lung cancer mainly includes small-cell
lung cancer (SCLC) and non-small-cell lung cancer
(NSCLC). NSCLCs account for over 80% of all lung
cancers and include adenocarcinomas, squamous cell
carcinomas, bronchioalveolar and large cell carcinomas.
The remaining 15% - 20% of lung cancers show features
of neuroendocrine differentiation and are classified as
SCLC. Bronchioalveolar stem cells are postulated to
play a role in NSCLC tumorigenesis, while a rare
population of neuroendocrine cells or less differentiated
cells are thought to be the progenitor cells forSCLC
(Semenova et al., 2015). Microenvironment, including
stromal cell types, play a key role in cancer
development, progression and metastasis (Horch et al.,
2013). Bidirectional signaling mechanisms between cells
and their microenvironment is important for the control
of cell morphology, adhesion, migration and invasion
(Quail and Joyce, 2013) and TCs might be participants
in these events (Smythies, 2015). Recent studies showed
that TCs communicate with stem cells by junctions and
by extracellular vesicles (Fertig et al., 2014; Popescu et
al., 2016). Moreover, there is a shuttle mechanism of
vesicle transfer between TCs and stem cells and the
secretome of myocardial TCs modulates the activity of
cardiac stem cells in cell culture (Albulescu et al., 2015).
Telocytes involvement in cancer was showed by Mou et
al. which demonstrated their participation in self-
assembly of EMT-6/stromal cells reconstituted breast
cancer tissue (Mou et al., 2013). Also, it was showed
that the overexpression of Sh3glb1, Tm4sf1 or Csf1 in
chromosome 3 of TCs are mainly associated the
development of lung cancer (Zheng et al., 2014d).
Moreover, acid ceramidase, (an enzyme encoded by the
ASAH1 gene) was found to be up-regulated in TCs
suggesting that they might inhibit the oxidative stress
and cellular aging and may have pro-proliferative effects
through the inhibition of apoptosis (Zheng et al., 2014b).
Acute lung injury

The Acute Respiratory Distress Syndrome (ARDS)
was first recognized in the 1960s as a clinical syndrome
of severe acute respiratory failure (Cherniack, 1970).
Although definitions have been recently revised, the
consistent hallmarks are the acuity of presentation, and
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the presence of severe hypoxemia and bilateral
pulmonary infiltrates (Papazian et al., 2016). Despite
improvements in intensive care during the last fifteen
years, ARDS is still a frequent, morbid, and life-
threatening condition, with a mortality rate around 30%.
Those who do recover experience a significant decrease
in quality of life with long term physical, physiological,
and emotional dysfunction (Chiumello et al., 2016).
ARDS is an acute-onset hypoxic condition characterized
by two phases that may sometimes overlap temporally
and spatially: exudative and proliferative phases. An
alveolar-capillary barrier dysfunction resulting in altered
permeability of epithelial and endothelial alveolar cells
characterizes the early exudative phase (Dong et al.,
2013). Other proinflammatory mechanisms are also
involved and consist of a significant release of
proinflammatory cytokines by lungs cells, inflammatory
cells, and fibroblasts (Butt et al., 2016). Therefore, one
could suspect that lung TCs might be involved in the
early stage of ARDS, since there are studies showing
close contacts between them and immune cells, e.g.
macrophages, eosinophils, plasma cells, mast cells
(Zheng et al., 2012a). Human lung TCs have been

reported to promote the proliferation and angiogenesis of
human pulmonary microvascular endothelial cells in
vitro (Zheng et al., 2014c) and therefore TCs might be
also involved in the late stage of ARDS.
Targeting TCs as a potential therapeutic strategy

Since TCs were identified and characterized in lung
interstitial tissue it became clear that they are also
involved in a lot of biological processes such as
mechanical support sometimes acting as stretch sensors,
organization and guidance of the surrounding cells and
extracellular matrix components, maintenance of the
local homeostasis and creation of an appropriate
environment for stem cells in their niches. Although
their involvement in the pathogenesis of lung diseases is
not very well studied.

TCs were found in close vicinity with airway or
alveolar epithelial cells fact which might be suggestive
of their involvement in the maintenance of the integrity
these epithelial barriers. TCs have large amounts of
mitochondria, both in their cell body, but also in their
podoms. Moreover, in vitro, Tps are dynamic structures
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Fig. 3. Actin-Tracker Green staining. A
molecular probe with high affinity for actin,
Actin-Tracker Green shows amount of actin in
most TCs and Tps which further demonstrate
the movement ability of TCs and podoms.



which extend and retract leaving behind traces of
signaling molecules leading to the division of cells
which they previously contacted. The telopodal
movement is possible due to the richness of actin
filaments which are also present in TCs and Tps as can
be seen by molecular probes of Actin-Tracker Green
(Fig. 3). These findings imply that the maintenance of
TCs biological functions requires a large amount of
energy, while the energy necessary to the extension and
retraction of the Tps is assured by the mitochondria
present in the podoms. Therefore, we could presume that
pathological mitochondrial changes could lead to a TCs
dysfunctionality.

Telocytes have been found to be decreased in
experimental myocardial infarction (MI), especially in
fibrotic areas (Zhao et al., 2013). Intramyocardial
transplantation of cardiac TCs could decrease MI and
improve post-infarcted cardiac function via increasing
cardiac angiogenesis, the reconstruction of the TCs
network and by decreasing cardiac fibrosis (Zhao et al.,
2014). Also lung TCs have been reported to promote the
proliferation and angiogenesis of human pulmonary
microvascular endothelial cells and several reports have
indicated that TCs were decreased in fibrotic
remodeling, such as systemic sclerosis, liver fibrosis, and
ulcerative colitis, one can consider as priority to
determine if TCs could prevent the activation of
fibroblasts and attenuate the altered organization of
extracellular matrix during fibrotic processes (Manetti et
al., 2014, 2015). Given that endometriosis-affected rat
oviduct displayed damaged TCs which might be related
to impaired stem cell-mediated tissue repair, we might
target the use of TCs alone or in tandem with stem cells
to promote regeneration and prevent the evolution to
irreversible tissue damage (Popescu, 2011a). It has been
shown that TCs could produceVEGF and this might
suggestive for a TCs role in the signaling pathway by
which VEGF promotes the proliferation of endothelial
cells and augment lung tissue repair after injury (Gavard
and Gutkind, 2006). Low-level laser stimulation (LLLS)
has been reported to accelerate the growth of telopodal
lateral extensions in pregnant myometrium primary
cultures (Campeanu et al., 2014) and exploring other
pharmacological or non-pharmacological methods to
enhance the growth of TCs could be regarded as novel
therapeutic strategies besides exogenous transplantation.
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