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The Special Issue on the “Muscular Structure, Physiology and Metabolism” was
proposed in order to maintain the referenced scientific community abreast with recent
research advancements regarding the morphology, functionality, and metabolism of muscle
tissue, including a total of eighteen published papers, of which twelve were original
research manuscripts and six were review papers.

These papers dealt with diverse aspects of muscle biology, offering an exciting
overview of key research myology topics.

Three papers were dedicated to the issue of Ca2+ role(s) in muscle cells. The work
by Rincon et al. [1] presented a comprehensive mathematical model of the excitation–
contraction coupling integrating most Ca2+ handling mechanisms in an effort to overcome
the limitations of the fast vs. slow fibers dichotomy and the use of slow dyes, expecting
its results to provide a better quantitation of store-operated Ca2+ entry fluxes and thermal
changes in mammalian fiber types, thereby supporting the use of fast Ca2+ dyes for most
experimental approaches in skeletal muscle. The paper by Romagnoli et al. [2] dealt with
the expression and function of the calcium-sensing receptor in human skeletal muscle
tissues and satellite cells therefrom. Interestingly, the results suggested that, despite be-
ing a very important drug target in the physiology and pathology of other organs, this
receptor was not present in healthy human skeletal muscle tissue, derived SCs, and cells
differentiating into myoblasts; accordingly, it probably does not have any physiological
role in skeletal muscle in normal conditions. The paper from Qaisar et al. [3] explored the
pharmacological treatment’s ability to restore the activity of the sarcoplasmic reticulum
Ca2+ ATPase (SERCA) pump, found to be depressed in sarcopenia. Findings in mice indi-
cated that the pharmacological targeting of SERCA can be an effective therapy to counter
age-related muscle dysfunctions, thereby leading the way towards future translational
human research.

Three papers in the Special Issue dealt with the redox status in muscle. Fernández-
Puente and Palomero [4] showed that genetically encoded biosensors associated with
quantitative fluorescence microscopy represent a robust methodology for investigating the
pathophysiological processes associated with the redox biology of skeletal muscle. Using
mice hearts lacking in cytoplasmic superoxide dismutase, Varshney et al. [5] were able to
show a pathological adaptation of the hearts to oxidative stress consisting of an increase in
heart weights and concentric hypertrophy. In their review paper, Mirzoev et al. [6] explored
the role of glycogen synthase kinase 3β (GSK-3β) in the regulation of protein turnover,
myosin phenotype, and oxidative capacity in skeletal muscle under disuse conditions,
concluding that GSK-3β may represent a perspective therapeutic target in the treatment of
muscle wasting induced by chronic disuse and aging.

Muscle aging was the focus of two papers in the Special Issue. In the first one,
Lofaro et al. [7] investigated the proteomics of the skeletal muscle extracellular matrix (ma-
trisome) in aging mice, demonstrating several statistically significantly increased matrisome
proteins in old vs. adult animals, where the proteomic findings were confirmed and ex-
panded using morphological data. A second aging paper was presented by Olson et al. [8],
showing that deleterious age-dependent collagen modifications were present in a decellu-
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larized muscle matrix derived from old mice. The results implied that age is relevant when
using a skeletal muscle extracellular matrix as a biomaterial.

The papers by Akberdin et al. [9] and Makhnovskii et al. [10] investigated the effects
of physical exercise on muscle tissue. Akberdin et al. [9] developed a physiologically based
computational model of skeletal muscle which included an energy metabolism, Ca2+, and
AMPK (AMP-dependent protein kinase) signaling pathways, as well as the expression
regulation of genes with early and delayed responses; Makhnovskii et al. [10] carried out a
meta-analysis showing that skeletal muscle adaptation strategies to decrease and increase
levels of physical activity differed in direction and demonstrated qualitative differences in
association with the activation of different sets of transcription factors.

Aspects of myogenesis were investigated by two papers, one of which was by Da
Paixão et al. [11] who confirmed and expanded on palmitic acid negatively affecting myoge-
nesis in vitro, while Chen et al. [12] reviewed the evidence on ion channels and transporters
in muscle cell differentiation and concluded that the elucidation of the mechanisms by
which ion channels and transporters promoting muscle cell differentiation could help reach
a better understanding of muscle development or disease, thereby providing insight for
the development of therapeutic strategies.

Leiva-Cepas et al. [13] reported on ultrasonographic and histological correlation
after an experimental reconstruction of muscle loss with adipose tissue and found that
ultrasound could be a useful tool for evaluating the structure of muscles reconstructed
through tissue engineering.

Zanella et al. [14] showed that ascorbic acid supplementation positively influenced
muscle growth after fasting in pacu (Piaractus mesopotamicus) juveniles.

Three reviews concluded the Special Issue. Romagnoli et al. [15] summarized evidence
retrieved from in vitro 2D/3D models of human satellite cells to assess the skeletal muscle
biology for pre-clinical investigations; Gomez-Oca et al. [16] presented an exhaustive
revision of common pathogenic mechanisms in centronuclear and myotubular myopathies
also dealing with latest treatment advances; Aránega et al. [17] presented an extensive
review of recent advances highlighting the potential of miRNAs for use in conjunction
with gene replacement therapies in order to improve muscle regeneration in the context of
Duchenne muscular dystrophy.

Overall, the present Special Issue was very successful and highlighted several inter-
esting aspects of cutting-edge research in myology. As the Guest Editor, I wish to warmly
thank all the authors for their significant contributions to this article’s collection, and to
thank the International Journal of Molecular Science for its support.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

References
1. Rincón, O.; Milán, A.; Calderón, J.; Giraldo, M. Comprehensive Simulation of Ca2+ Transients in the Continuum of Mouse

Skeletal Muscle Fiber Types. Int. J. Mol. Sci. 2021, 22, 12378. [CrossRef] [PubMed]
2. Romagnoli, C.; Sharma, P.; Zonefrati, R.; Palmini, G.; Lucattelli, E.; Ward, D.; Ellinger, I.; Innocenti, M.; Brandi, M. Study of the

Expression and Function of Calcium-Sensing Receptor in Human Skeletal Muscle. Int. J. Mol. Sci. 2021, 22, 7282. [CrossRef]
[PubMed]

3. Qaisar, R.; Pharaoh, G.; Bhaskaran, S.; Xu, H.; Ranjit, R.; Bian, J.; Ahn, B.; Georgescu, C.; Wren, J.; Van Remmen, H. Restoration of
Sarcoplasmic Reticulum Ca2+ ATPase (SERCA) Activity Prevents Age-Related Muscle Atrophy and Weakness in Mice. Int. J. Mol. Sci.
2021, 22, 37. [CrossRef] [PubMed]

4. Fernández-Puente, E.; Palomero, J. Genetically Encoded Biosensors to Monitor Intracellular Reactive Oxygen and Nitrogen
Species and Glutathione Redox Potential in Skeletal Muscle Cells. Int. J. Mol. Sci. 2021, 22, 10876. [CrossRef] [PubMed]

5. Varshney, R.; Ranjit, R.; Chiao, Y.; Kinter, M.; Ahn, B. Myocardial Hypertrophy and Compensatory Increase in Systolic Function
in a Mouse Model of Oxidative Stress. Int. J. Mol. Sci. 2021, 22, 2039. [CrossRef] [PubMed]

6. Mirzoev, T.; Sharlo, K.; Shenkman, B. The Role of GSK-3β in the Regulation of Protein Turnover, Myosin Phenotype, and Oxidative
Capacity in Skeletal Muscle under Disuse Conditions. Int. J. Mol. Sci. 2021, 22, 5081. [CrossRef] [PubMed]

http://doi.org/10.3390/ijms222212378
http://www.ncbi.nlm.nih.gov/pubmed/34830262
http://doi.org/10.3390/ijms22147282
http://www.ncbi.nlm.nih.gov/pubmed/34298895
http://doi.org/10.3390/ijms22010037
http://www.ncbi.nlm.nih.gov/pubmed/34948391
http://doi.org/10.3390/ijms221910876
http://www.ncbi.nlm.nih.gov/pubmed/34639217
http://doi.org/10.3390/ijms22042039
http://www.ncbi.nlm.nih.gov/pubmed/34072879
http://doi.org/10.3390/ijms22105081
http://www.ncbi.nlm.nih.gov/pubmed/34064895


Int. J. Mol. Sci. 2022, 23, 1585 3 of 3

7. Lofaro, F.; Cisterna, B.; Lacavalla, M.; Boschi, F.; Malatesta, M.; Quaglino, D.; Zancanaro, C.; Boraldi, F. Age-Related Changes in
the Matrisome of the Mouse Skeletal Muscle. Int. J. Mol. Sci. 2021, 22, 10564. [CrossRef] [PubMed]

8. Olson, L.; Nguyen, T.; Heise, R.; Boyan, B.; Schwartz, Z.; McClure, M. Advanced Glycation End Products Are Retained in
Decellularized Muscle Matrix Derived from Aged Skeletal Muscle. Int. J. Mol. Sci. 2021, 22, 8832. [CrossRef] [PubMed]

9. Akberdin, I.; Kiselev, I.; Pintus, S.; Sharipov, R.; Vertyshev, A.; Vinogradova, O.; Popov, D.; Kolpakov, F. A Modular Mathematical
Model of Exercise-Induced Changes in Metabolism, Signaling, and Gene Expression in Human Skeletal Muscle. Int. J. Mol. Sci.
2021, 22, 10353. [CrossRef]

10. Makhnovskii, P.; Bokov, R.; Kolpakov, F.; Popov, D. Transcriptomic Signatures and Upstream Regulation in Human Skeletal
Muscle Adapted to Disuse and Aerobic Exercise. Int. J. Mol. Sci. 2021, 22, 1208. [CrossRef]

11. da Paixão, A.; Bolin, A.; Silvestre, J.; Rodrigues, A. Palmitic Acid Impairs Myogenesis and Alters Temporal Expression of miR-133a
and miR-206 in C2C12 Myoblasts. Int. J. Mol. Sci. 2021, 22, 2748. [CrossRef]

12. Chen, L.; Hassani Nia, F.; Stauber, T. Ion Channels and Transporters in Muscle Cell Differentiation. Int. J. Mol. Sci. 2021, 22, 13615.
[CrossRef] [PubMed]

13. Leiva-Cepas, F.; Benito-Ysamat, A.; Jimena, I.; Jimenez-Diaz, F.; Gil-Belmonte, M.; Ruz-Caracuel, I.; Villalba, R.; Peña-Amaro,
J. Ultrasonographic and Histological Correlation after Experimental Reconstruction of a Volumetric Muscle Loss Injury with
Adipose Tissue. Int. J. Mol. Sci. 2021, 22, 6689. [CrossRef] [PubMed]

14. Zanella, B.; Magiore, I.; Duran, B.; Pereira, G.; Vicente, I.; Carvalho, P.; Salomão, R.; Mareco, E.; Carvalho, R.; Paula, T.; et al.
Ascorbic Acid Supplementation Improves Skeletal Muscle Growth in Pacu (Piaractus mesopotamicus) Juveniles: In Vivo and In
Vitro Studies. Int. J. Mol. Sci. 2021, 22, 2995. [CrossRef] [PubMed]

15. Romagnoli, C.; Iantomasi, T.; Brandi, M. Available In Vitro Models for Human Satellite Cells from Skeletal Muscle. Int. J. Mol. Sci.
2021, 22, 13221. [CrossRef] [PubMed]

16. Gómez-Oca, R.; Cowling, B.; Laporte, J. Common Pathogenic Mechanisms in Centronuclear and Myotubular Myopathies and
Latest Treatment Advances. Int. J. Mol. Sci. 2021, 22, 11377. [CrossRef] [PubMed]

17. Aránega, A.; Lozano-Velasco, E.; Rodriguez-Outeiriño, L.; Ramírez de Acuña, F.; Franco, D.; Hernández-Torres, F. MiRNAs and
Muscle Regeneration: Therapeutic Targets in Duchenne Muscular Dystrophy. Int. J. Mol. Sci. 2021, 22, 4236. [CrossRef] [PubMed]

http://doi.org/10.3390/ijms221910564
http://www.ncbi.nlm.nih.gov/pubmed/34638903
http://doi.org/10.3390/ijms22168832
http://www.ncbi.nlm.nih.gov/pubmed/34445538
http://doi.org/10.3390/ijms221910353
http://doi.org/10.3390/ijms22031208
http://doi.org/10.3390/ijms22052748
http://doi.org/10.3390/ijms222413615
http://www.ncbi.nlm.nih.gov/pubmed/34948411
http://doi.org/10.3390/ijms22136689
http://www.ncbi.nlm.nih.gov/pubmed/34206557
http://doi.org/10.3390/ijms22062995
http://www.ncbi.nlm.nih.gov/pubmed/33804272
http://doi.org/10.3390/ijms222413221
http://www.ncbi.nlm.nih.gov/pubmed/34948017
http://doi.org/10.3390/ijms222111377
http://www.ncbi.nlm.nih.gov/pubmed/34768808
http://doi.org/10.3390/ijms22084236
http://www.ncbi.nlm.nih.gov/pubmed/34638969

	References

