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The Special Issue “Biological Basis of Musculoskeletal Regeneration 2019” aimed to collect research
and review articles that cover various aspects of the molecular and cellular mechanisms of bone,
cartilage, tendon/ligament, and muscle regeneration. The different tissues of the musculoskeletal system
are very heterogeneous and range from hard to soft tissues, with good or limited healing potential,
but have in common that optimal regeneration is necessary for proper function. The current research
addresses the biological processes responsible for regeneration or aims to develop treatment strategies
to promote regeneration. The in vitro and in vivo studies of this Special Issue cover different aspects of
musculoskeletal regeneration regarding biomaterials, tissue engineering, genetics, cell modifications
and animal models. A total of 10 original papers and two review articles are published, as summarized
in Table 1.

Table 1. Summary of the articles published in the Special Issue.
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In vitro and in vivo studies
Bioactive glass is a promising material for bone regeneration.
Modification of the chemistry influences the biological effect.
The presented bioactive glass modification promoted the
osteogenic differentiation of mesenchymal stromal cells (MSC).
In vitro studies
Marfan syndrome is a genetic defect of the connective tissue and
a mutation of fibrillin-1, which also affects musculoskeletal
tissues. The study investigated possible differences in bone
microarchitecture, mechanical properties and TGF-B1 between
male and female mice lacking fibrillin-1.
In vivo studies
Clinical evidence indicates a bidirectional communication
between brain and bone. This review summarizes the existing
knowledge on brain-bone communication but presents also data
for a bone-brain communication.
Review
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Back pain can also be caused by muscle atrophy, which can be a
side effect of long-term glucocorticoid treatment. The analysis of
Muscle Langendorf, E.; Rommens, P; Drees, human skeletal muscle cells revealed a time and

Stromal cells

PRP/BMAC

P.; Mattyasovszky, S.; Ritz, U.

Haddouti, E.; Randau, T.; Hilgers, C.;
Masson, W.; Walgenbach, K.;
Pflugmacher, R.; Burger, C.; Gravius,
S.; Schildberg, F.

Walter, S.G.; Randau, T.M.; Hilgers, C.;

Haddouti, EIM.; Masson, W.; Gravius,

S.; Burger, C.; Wirtz, D.C.; Schildberg,
FA.

Yamaguchi, ES.M.; Shams, S.; Silva,
E.A,; Stilhano, R.S.

concentration-dependent effect of glucocorticoids, but the
differentiation status of the cells was also important.
In vitro studies
Sheep are often used in musculoskeletal research and the direct
comparison of ovine and human MSCs revealed a good
comparability promoting sheep as a reliable preclinical animal
model.
In vitro studies
The study found differences in human bone marrow-derived
MSCs taken from the same tissue and donor site but harvested
either as aspirate or as bone chip. The results indicate that a
standardization of the harvesting method might be important.
In vitro studies
New biological treatment strategies for musculoskeletal
regeneration are needed. Platelet-rich plasma and bone marrow
aspirate concentrate are used and their effectivity might be
improved by combining them with biomaterials.
Review
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