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neuromuscular and motor

Introduction

In recent decades, the global prevalence of brain illnesses has increased, as has the
disease’s socioeconomic impact. A rise in 5% of motor neuron disorders (MNDs) and
neuromuscular degeneration is attributable to unidentified treatment, and no specific
diagnostic biomarkers can prove the progression and prevention of these neuronal
consequences (Alam etal., 2021; Kapoor and Mehan, 2021). MND is a chronic motor neuron
disease that affects both the central and peripheral nervous systems, causing motor neuron
degeneration as well as a variety of neurological impairments. Demyelination can occur in
white matter in this condition, most notably in the Brain and spinal cord. Peripheral motor
neurons are sometimes damaged, causing patients to be unable to execute motor functions
in their daily lives (Kumar et al., 2021, 2023).

The number of patients with MND can double globally in forthcoming decades
because of its idiopathic nature. Neurologists are striving to prevent and identify this
motor impairment using a variety of developing therapy. MND is a major rising concern
worldwide, and the number of patients is expanding by the day; this poses a significant
challenge for physicians and pharmaceutical research organizations in treating, diagnosing,
and confirming the severity of disease progression. It is estimated that 48.3% of females aged
20 to 50 years will develop MND in the next decades worldwide, where this disease is more
vulnerable in females than males. To overcome these problems, novel molecular diagnosis
biomarkers and potential preventive medicines for patients are required.

Although early and adequate MND therapy and diagnosis are difficult, no unique
biomarker can confirm and aid in treatment and diagnosis. Some biomarkers are currently
present in the cerebral spinal fluid (oligoclonal bands and immunoglobins such as IgG) and
blood serum of MND patients; nevertheless, they are not conclusive proof of the disease.
These diagnostic criteria also aid in identifying clinically comparable motor neuron and
neurodegenerative illnesses. As a result, the most significant challenge in today’s MND
treatment spectrum is the lack of accurate biomarkers to identify the appropriate medicines
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Role of therapeutic modulators by targeting cellular and molecular signaling

for motor neuron patients. As a result, researchers are establishing
the role of many molecular markers in the diagnosis and their
potential modulators to prevent neuronal demyelination (Minj
et al., 2021a,b).

Preliminary research has found and shown the involvement
their
associated  motor

of various molecular signaling targets, as well as
MND

Alzheimer’s,

preventive measures, in and

neuron disorders such as Huntington’s, and

Parkinson’s disease. Scientists worldwide have begun to

targets
a biomarker in CSF and blood serum to diagnose and

investigate and discover particular molecular as

cure these neurological These achievements
aid

pharmaceutical research organizations identify therapy and

dysfunctions.

will clinicians, individual drug development, and
diagnostic procedures.

There is clinical and preclinical evidence that cellular and
molecular signaling deregulation plays a role in the etiology
of MND and similar neuromuscular degenerations. Based
on laboratory study findings, researchers chose the following
molecular targets as biomarkers and potential signaling modulators
to prevent and diagnose MNDs. These cellular and molecular

targets, as well as their modulators, can be investigated further in

Frontiersin Neuroscience

02

an MND and neuromuscular degenerative condition experimental
paradigm as follows: SIRT-1 signaling activator solanesol;
Nrf2/HO-1 signaling activator acetyl-11-keto-beta boswellic acid;
IGF-1/GLP-1 signaling activator 4-hydroxyisoleucine; ERK1/2
signaling inhibitor alpha-mangostin; JAK-STAT signaling inhibitor
and PPAR-Y signaling activator guggulsterone; PI3K/Akt/-mTOR
signaling inhibitor chrysophanol; and c-JNK/p38MAPK signaling
inhibitor Apigenin (Singh et al, 2021; Shandilya et al., 2022;
Upadhayay et al., 2022; Yadav et al., 2022). Role of therapeutic
modulators by targeting cellular and molecular signaling (Figure 1).

This special issue aims to demonstrate the molecular
biomarkers in CSF and blood serum as diagnostic tool.
Additionally, to examine the neuroprotective potential of
signaling modulators and to understand disease pathways
experimentally by performing neurobehavioural, molecular,
neurochemical, immunohistopathological, western blot analysis,
and gross pathology abnormalities. This special issue also
explores the efficacy of signaling modulators in conjunction
with currently utilized MND medications and focuses solely on
diagnosing motor neuron demyelination and identifying potential
treatments to alleviate the neurocomplications associated with
MND-like diseases.

frontiersin.org


https://doi.org/10.3389/fnins.2023.1188945
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org

Mehan

Author contributions

The author confirms being the sole contributor of this work and
has approved it for publication.

Funding

This work was supported by DST-SERB, Govt. of India (Grant
Number: CRG/2021/001009).

Acknowledgments

The author express his gratitude to Chairman Parveen Garg,
and G. D. Gupta, ISF College of Pharmacy, Moga (Punjab), India,
for their excellent vision and support.

References

Alam, M., Yadav, R. K, Minj, E, Tiwari, A, and Mehan, S.
(2021).  Exploring  molecular  approaches  in  amyotrophic  lateral
sclerosis: drug targets from clinical and pre-clinical findings. Curr.
Mol. Pharmacol. 14, 263-280. doi: 10.2174/15665240206662004272
14356

Kapoor, T., and Mehan, S. (2021). Neuroprotective methodologies in the
treatment of multiple sclerosis current status of clinical and pre-clinical findings.
Curr. Drug. Discov. Technol. 18, 31-46. doi: 10.2174/15701638176662002071
00903

Kumar, N., Sharma, N., and Mehan, S. (2021). Connection between JAK/STAT
and PPARYy, signaling during the progression of multiple sclerosis: insights into the
modulation of t-cells and immune responses in the brain. Curr. Mol. Pharmacol. 14,
823-837. doi: 10.2174/1874467214666210301121432

Kumar, S., Mehan, S., and Narula, A. S. (2023). Therapeutic modulation of JAK-
STAT, mTOR, and PPAR-y signaling in neurological dysfunctions. J. Mol. Med. 101,
9-49. doi: 10.1007/s00109-022-02272-6

Minj, E., Upadhayay, S., and Mehan, S. (2021a). Nrf2/HO-1 signaling activator
acetyl-11-keto-beta boswellic acid (AKBA)-mediated neuroprotection in methyl
mercury-induced experimental model of ALS. Neurochem. Res. 46, 2867-2884.
doi: 10.1007/s11064-021-03366-2

Frontiersin Neuroscience

03

10.3389/fnins.2023.1188945

Conflict of interest

The author declares that the research was conducted
in the absence of any commercial or financial relationships
that could be
of interest.

construed as a potential  conflict

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Minj, E., Yadav, R. K., and Mehan, S. (2021b). Targeting abnormal Nrf2/HO-
1 signaling in amyotrophic lateral sclerosis: current insights on drug, targets,
and influences on neurological, disorders. Curr. Mol. Med. 21, 630-644.
doi: 10.2174/1566524021666210111104920

Shandilya, A., Mehan, S., Kumar, S., Sethi, P., Narula, A. S., Alshammari, A., et al.
(2022). Activation of IGF 1/GLP-1 signalling via 4-hydroxyisoleucine prevents motor
neuron impairments in experimental ALS rats exposed to methylmercury-induced
neurotoxicity. Molecules 27, 3878. doi: 10.3390/molecules27123878

Singh, A., Upadhayay, S., and Mehan, S. (2021). Understanding abnormal c-
JNK/p38MAPK signaling overactivation involved in the progression of multiple
sclerosis: possible therapeutic targets and impact on neurodegenerative diseases.
Neurotox. Res. 39, 1630-1650. doi: 10.1016/j.phyplu.2021.100139

Upadhayay, S., Mehan, S., Prajapati, A., Sethi, P., Suri, M., Zawawi, A., et al.
(2022). Nrf2/HO-1 signaling stimulation through acetyl-11-keto-beta-boswellic acid
(AKBA) provides neuroprotection in ethidium bromide-induced experimental model
of multiple sclerosis. Genes 13, 1324. doi: 10.3390/genes13081324

Yadav, R. K., Mehan, S., Sahu, R., Kumar, S., Khan, A., Makeen, H. A,, et al. (2022).
Protective effects of apigenin on methylmercury-induced behavioral/neurochemical
abnormalities and neurotoxicity in rats. Hum. Exp. Toxicol. 41, 9603271221084276.
doi: 10.1177/09603271221084276

frontiersin.org


https://doi.org/10.3389/fnins.2023.1188945
https://doi.org/10.2174/1566524020666200427214356
https://doi.org/10.2174/1570163817666200207100903
https://doi.org/10.2174/1874467214666210301121432
https://doi.org/10.1007/s00109-022-02272-6
https://doi.org/10.1007/s11064-021-03366-2
https://doi.org/10.2174/1566524021666210111104920
https://doi.org/10.3390/molecules27123878
https://doi.org/10.1016/j.phyplu.2021.100139
https://doi.org/10.3390/genes13081324
https://doi.org/10.1177/09603271221084276
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org

	Editorial: Therapeutic modulators inhibiting neuromuscular and motor neuron degeneration
	Introduction
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


