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Abstract

Homeostasis, the delicate balance maintained within living organisms to ensure optimal functioning, is governed
by intricate cellular processes. Among these, mitochondrial signaling plays a pivotal role in orchestrating various
cellular activities, ranging from energy production to cell death regulation. Recent advancements in cell biology have
shed light on the critical interplay between homeostasis and mitochondrial signaling, uncovering its implications in a

spectrum of neurological disorders.

Introduction

Understanding homeostasis: Homeostasis is the body’s ability to
regulate its internal environment to maintain stability in response to
external changes. In cellular terms, it involves the precise regulation of
numerous parameters, including temperature, pH, ion concentrations,
and metabolic pathways. Disruption of homeostasis can lead to cellular
dysfunction and disease.

The role of mitochondria: Mitochondria, often referred to
as the powerhouse of the cell, are dynamic organelles responsible
for generating adenosine triphosphate (ATP), the primary energy
currency of the cell, through oxidative phosphorylation. Beyond energy
production, mitochondria play key roles in calcium signaling, reactive
oxygen species (ROS) generation, and apoptosis regulation.

Mitochondrial signaling pathways: Mitochondrial signaling
involves a complex network of pathways that communicate with
various cellular processes. These pathways include the electron
transport chain, which drives ATP synthesis, and mitochondrial
dynamics, governing mitochondrial fission, fusion, and trafficking.
Additionally, mitochondria participate in calcium buffering and ROS
signaling, influencing cell survival and death decisions.

Implications in neurological disorders: The intricate relationship
between homeostasis and mitochondrial signaling holds significant
implications for neurological health. Dysfunctional mitochondria
have been implicated in a myriad of neurodegenerative disorders,
including Alzheimer’s disease, Parkinson’s disease, and amyotrophic
lateral sclerosis (ALS). In these conditions, mitochondrial dysfunction
contributes to energy deficits, oxidative stress, and neuronal damage,
exacerbating disease progression.

Alzheimer’s disease: In Alzheimer’s disease, abnormal
mitochondrial dynamics and impaired bioenergetics contribute to
synaptic dysfunction and neuronal loss. Mitochondrial dysfunction
precedes the onset of clinical symptoms, highlighting its role in disease
pathogenesis. Therapeutic strategies targeting mitochondrial function
show promise in mitigating neurodegeneration and cognitive decline
in Alzheimer’s disease.

Parkinson’s disease: Parkinson’s disease is characterized by the
selective degeneration of dopaminergic neurons in the substantia
nigra, leading to motor impairments. Mitochondrial dysfunction,
including impaired complex I activity and increased oxidative stress, is
a hallmark feature of Parkinson’s pathology. Emerging therapies aimed
at restoring mitochondrial function offer potential avenues for disease
modification in Parkinson’s disease.

Amyotrophic lateral sclerosis (ALS): ALS is a progressive
neurodegenerative disorder affecting motor neurons, resulting
in muscle weakness and paralysis. Mitochondrial dysfunction,
oxidative stress, and aberrant calcium signaling contribute to motor
neuron degeneration in ALS. Therapeutic interventions targeting
mitochondrial health and cellular homeostasis hold promise for
slowing disease progression and extending patient survival [1-8].

Future directions

As our understanding of homeostasis and mitochondrial signaling
deepens, so too does the potential for therapeutic interventions in
neurological disorders. Targeting mitochondrial function, either
through pharmacological agents or lifestyle interventions, represents
a promising approach to mitigate neuronal damage and preserve
cognitive function in neurodegenerative diseases. Furthermore,
ongoing research efforts aimed at unraveling the complexities of
mitochondrial biology may uncover novel therapeutic targets and
diagnostic biomarkers, ushering in a new era of precision medicine for
neurological disorders.

Conclusion

The intersection of homeostasis and mitochondrial signaling
is a fertile ground for exploration in both basic science and clinical
research. By elucidating the molecular mechanisms governing cellular
function, we gain valuable insights into the pathogenesis of neurological
disorders and identify opportunities for therapeutic intervention.
Ultimately, unraveling the mysteries of homeostasis and mitochondrial
signaling holds the key to unlocking new treatments and improving
outcomes for patients battling neurological diseases.

Acknowledgment

None

*Corresponding author: Shrabani Sharma, Department of Neuroscience AlIMS,
India, E-mail: Shrabani.s342@gmail.com

Received: 01-Jan-2024, Manuscript No: JNID-24-126241; Editor assigned: 03-
Jan-2024, Pre-QC No: JNID-24-126241 (PQ); Reviewed: 17-Jan-2024, QC No:
JNID-24-126241; Revised: 24-Jan-2024, Manuscript No: JNID-24-126241 (R);
Published: 31-Jan-2024, DOI: 10.4172/2314-7326.1000488

Citation: Sharma S (2024) Homeostasis and Mitochondrial Signaling From Cell
Biology to Neurological Disorders. J Neuroinfect Dis 15: 488.

Copyright: © 2024 Sharma S. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Neuroinfect Dis, an open access journal

Volume 15 « Issue 1« 1000488



Citation: Sharma S (2024) Homeostasis and Mitochondrial Signaling From Cell Biology to Neurological Disorders. J Neuroinfect Dis 15: 488.

Page 2 of 2

Conflict of Interest

None

References

1.

Siu WT, Wayne HT (2020) Hallucinations: diagnosis, neurobiology and clinical
management. Int Clin Psychopharmacol 35: 293-299.

Charles F (2019) Modality-general and modality-specific processes in
hallucinations. Psychol Med 49: 2639-2645.

Renaud J, Kenneth H, Matthew H, Jerome B, Flavie W, et al. (2016) Are
Hallucinations Due to an Imbalance Between Excitatory and Inhibitory
Influences on the Brain?. Schizophr Bull 42: 1124-1134.

Marcella M, Pantelis L, Charles F, Flavie W, Frank L, et al. (2021) A Review
of Multimodal Hallucinations: Categorization, Assessment, Theoretical
Perspectives, and Clinical Recommendations. Schizophr Bull 47: 237-248.

kenneth H (2017) Auditory Hallucinations as Translational Psychiatry: Evidence

from Magnetic Resonance Imaging. Balkan Med J 34: 504-513.

Gras A, Amad A, Thomas P, Jardri R (2014) Hallucinations and borderline
personality disorder: a review. Encephale 40: 431-438.

Franco DM, Cesare D, Gabriella G, Andrea P (2015) Hallucinations in the
psychotic state: Psychoanalysis and the neurosciences compared. Int J
Psychoanal 96: 293-318.

Shusaku O, Hidetomo M, Tomotaka S, Keiko B, Tadashi U, et al. (2021) Risk
factors for minor hallucinations in Parkinson’s disease. Acta Neurol Scand 143:
538-544.

J Neuroinfect Dis, an open access journal

Volume 15 « Issue 1« 1000488


https://academic.oup.com/schizophreniabulletin/article/47/1/237/5890105
https://academic.oup.com/schizophreniabulletin/article/47/1/237/5890105
https://academic.oup.com/schizophreniabulletin/article/47/1/237/5890105
http://www.balkanmedicaljournal.org/uploads/pdf/pdf_BMJ_1890.pdf
http://www.balkanmedicaljournal.org/uploads/pdf/pdf_BMJ_1890.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0013700614001602?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0013700614001602?via%3Dihub
https://www.tandfonline.com/doi/full/10.1111/1745-8315.12239
https://www.tandfonline.com/doi/full/10.1111/1745-8315.12239
https://onlinelibrary.wiley.com/doi/10.1111/ane.13380
https://onlinelibrary.wiley.com/doi/10.1111/ane.13380
https://journals.lww.com/intclinpsychopharm/Abstract/2020/11000/Hallucinations__diagnosis,_neurobiology_and.1.aspx
https://journals.lww.com/intclinpsychopharm/Abstract/2020/11000/Hallucinations__diagnosis,_neurobiology_and.1.aspx
https://www.cambridge.org/core/journals/psychological-medicine/article/modalitygeneral-and-modalityspecific-processes-in-hallucinations/0F3CA59EA7AC0538345DAD3858904554
https://www.cambridge.org/core/journals/psychological-medicine/article/modalitygeneral-and-modalityspecific-processes-in-hallucinations/0F3CA59EA7AC0538345DAD3858904554
https://academic.oup.com/schizophreniabulletin/article/42/5/1124/2414016
https://academic.oup.com/schizophreniabulletin/article/42/5/1124/2414016
https://academic.oup.com/schizophreniabulletin/article/42/5/1124/2414016

	Corresponding author
	Abstract

