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ed stem cells and fibroblasts exposed to a wound healing
process. Our results provide evidence that hydrolate of H.
italicum is a valuable candidate in the treatment of wounds
to promote tissue healing. Our data open the way for new
studies that can translate the in vitro results to future cosmet-
ic or therapeutic treatments.
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Dental hard tissues are known to be extremely important to
be safeguarded, since their regeneration does not occur: in
particular, enamel is a tissue without cells, and dentin regen-
eration often appears disorganized. The most advanced tis-
sue engineering techniques, applied to regenerative treat-
ment for dental tissue, include stem cell cultures that can be
differentiated into target tissues on a three- dimensional net-
work to provide a scaffold, which plays a crucial role in tissue
engineering. Endometrial stem cells (EnSCs) isolated from
canine endometrium have been identified as a source of
mesenchymal stem cells (MSCs) characterized by a self-
renewal capability. Furthermore, growth factors play an
essential role in cell proliferation and differentiation: bone
morphologic protein-2 (BMP-2), which belongs to the trans-
forming growth factor B (TGF- B) family, is fundamental in
the growth and regeneration of skeletal tissues and has
shown odontogenic and osteogenic properties, both in vitro
and in vivo. Besides, BMP-2 stimulates the differentiation of
dental pulp stem cells (DPSCs) into odontoblasts. This study
aimed to solve dental pathologies utilizing tissue engineering
methodologies. The study employed an in vitro model to
analyze the proliferation and odontogenic differentiation of
canine endometrial stem cells (C-EnSCs) isolated from the
biopsy of the uterine endometrium. The dentin regeneration
potential of odontoblast-like cells (OD) derived from C-
EnSCs was evaluated in rodent models. C-EnSCs were iso-
lated using alizarin red staining in order to detect the differ-
entiation into odontoblasts and the expression of two odon-
toblastic markers, the dentin sialophosphoprotein (DSPP)
and dentin matrix protein-1 (DMP1) genes by gRT-PCR.
Then, C-EnSCs were characterized via flow cytometry, using
the conjugated antibodies to CD90, CD105, CD34, and
CD45. These cells were encapsulated within fibrin gel sup-
plemented with signaling molecules to establish proper con-
ditions for cellular proliferation and differentiation. OD cells
were combined with BMP-2 to stimulate dentin formation in
vivo. The experimental model, employed for assessing the
regenerative efficacy of cells and biomaterials, involved the
preparation of the left maxillary first molar in twenty male
Wistar rats, for direct pulp capping. The animals were divid-
ed into four cohorts: group 1 served as the control without
treatment, group 2 received fibrin alone, group 3 received
fibrin with ODs (fibrin/ODs), and group 4 received fibrin with
ODs and BMP-2 (fibrin/ODs/BMP-2). SEM analysis
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assessed the organization of C-EnSCs attached and spread
in fibrin hydrogel, appeared as a 3D open porous and inter-
connected porosity. Morphological examinations revealed
the differentiation of C-EnSCs into ODs. Additionally, histo-
morphometric and histomorphological analysis of treated
teeth, using hematoxylin-eosin staining, demonstrated that
fibrin gel combined with BMP-2 at a concentration of 100
ng/mL provided an optimal microenvironment for dentin tis-
sue regeneration in rodents. In conclusion, these results
showed the potential utility of OD cells derived from C-
EnSCs encapsulated in fibrin gel supplemented with BMP-2
for direct pulp capping and dentin regeneration.
Acknowledgement: the present study has been published on
current issue in molecular biology. https://doi.org/10.3390/
cimb45040196
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In the promising field of bioelectronics, the combination of
electronics and biology has paved the way for new applica-
tions in many medical fields, including implantable devices’.
Developing techniques, capable to monitor and control the
biological systems efficiently and instantaneously, is crucial
for many biomedical applications, including drug delivery,
electrophysiological recording, and regulation of intracellular
activities23. In this context, conductive polymers- based sys-
tems (CPs), provide a useful scaffold to develop multifunc-
tional nano systems able to mimic the properties of biological
tissues offering a platform for electrical stimulation, particu-
larly important when targeting differentiation of cells into neu-
rons and glial cells, and application for novel regenerative
therapies®. Based on the above reported evidences, in this
study we investigated the properties of a semiconductive
polymer P3HT based-substrate on the neuroblastoma SH-
SY5Y cells, in terms of cell adhesion, proliferation, biocom-
patibility and neural differentiation. For this end, we per-
formed cytotoxicity tests, immunohistochemical analyses
with specific neuronal markers, such as B-Ill Tubulin, MAP2,
NF-H, and DAPI staining. Our preliminary results highlighted
that the new P3HT based substrate show a good biocompat-
ibility, and high capability to induce neuroblastoma cells
adhesion, proliferation and differentiation, from 1 to 15 days
even without addition of retinoic acid. These data taken
together suggest that the P3HT based substrate represents
a step toward creating biocompatible and functional inter-
faces that hold promise for future biomedical applications, in
particular for the development of medical devices for neural
tissue engineering.
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