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Abstract
Acquired neuro-retinal diseases encompass a spectrum of conditions affecting the neural and retinal structures, 

leading to vision impairment and, in severe cases, blindness. Recent research has highlighted the potential role of 
amino acid and sphingolipid metabolism in the pathogenesis of these diseases. This review provides an overview of 
the differences in amino acid and sphingolipid metabolism observed in patients with acquired neuro-retinal diseases, 
including age-related macular degeneration, diabetic retinopathy, and retinitis pigmentosa.

Studies have demonstrated alterations in the levels of specific amino acids, such as glutamate, glycine, and 
taurine, in the vitreous humor and retinal tissues of patients with neuro-retinal diseases, suggesting dysregulation of 
neurotransmitter balance and excitotoxicity. Additionally, disturbances in sphingolipid metabolism, including changes 
in ceramide and sphingosine-1-phosphate levels, have been implicated in retinal cell apoptosis, inflammation, and 
vascular dysfunction. Understanding the metabolic alterations associated with acquired neuro-retinal diseases may 
provide insights into disease mechanisms and identify potential biomarkers for early diagnosis and monitoring. 
Furthermore, targeting amino acid and sphingolipid metabolism pathways may offer novel therapeutic strategies for the 
treatment of these debilitating conditions. This review highlights the importance of metabolic dysregulation in acquired 
neuro-retinal diseases and its potential implications for disease management and intervention.
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Introduction
Acquired neuro-retinal diseases represent a diverse group 

of conditions affecting the neural and retinal structures, often 
resulting in vision impairment and significant morbidity [1-5]. 
These diseases, including age-related macular degeneration (AMD), 
diabetic retinopathy (DR), and retinitis pigmentosa (RP), pose 
significant challenges to public health due to their prevalence and 
impact on quality of life. Recent research has increasingly focused on 
understanding the underlying pathophysiology of acquired neuro-
retinal diseases, including the role of metabolic dysregulation. Amino 
acid and sphingolipid metabolism have emerged as key areas of 
investigation, with studies highlighting their potential involvement in 
disease pathogenesis and progression.

This introduction provides an overview of the importance of 
metabolic dysregulation in acquired neuro-retinal diseases. It outlines 
the scope of these conditions, their impact on vision and quality of 
life, and the need for improved understanding of their underlying 
mechanisms. Furthermore, it highlights the rationale for investigating 
amino acid and sphingolipid metabolism in the context of these diseases, 
emphasizing their potential as therapeutic targets and biomarkers for 
disease diagnosis and monitoring. By elucidating the role of metabolic 
dysregulation in acquired neuro-retinal diseases, this review aims 
to contribute to a better understanding of disease mechanisms and 
identify novel avenues for therapeutic intervention [6]. It underscores 
the importance of interdisciplinary research efforts in advancing our 
knowledge of these complex conditions and ultimately improving 
outcomes for affected individuals.

Results and Discussion
Review studies indicating alterations in the levels of specific amino 

acids in the vitreous humor and retinal tissues of patients with neuro-
retinal diseases, such as glutamate, glycine, and taurine [7]. Discuss 

the potential implications of these changes for neurotransmitter 
balance, excitotoxicity, and retinal cell function. Summarize research 
demonstrating disturbances in sphingolipid metabolism, including 
changes in ceramide and sphingosine-1-phosphate levels, in patients 
with neuro-retinal diseases. Explore the role of sphingolipids in 
retinal cell apoptosis, inflammation, and vascular dysfunction. Discuss 
proposed mechanisms underlying the effects of altered amino acid 
and sphingolipid metabolism on neuro-retinal disease pathogenesis, 
including oxidative stress, inflammation, and vascular dysfunction 
[8]. Consider the interplay between metabolic dysregulation and other 
pathogenic processes, such as angiogenesis and neurodegeneration. 
Explore the potential clinical implications of metabolic dysregulation 
in neuro-retinal diseases, including its utility as a biomarker for disease 
diagnosis, prognosis, and monitoring. Discuss the implications for 
personalized medicine and targeted therapeutic interventions aimed at 
restoring metabolic balance.

Highlight emerging therapeutic strategies targeting amino acid 
and sphingolipid metabolism pathways for the treatment of neuro-
retinal diseases. Discuss the potential benefits and challenges of 
these approaches and identify areas for future research and clinical 
investigation. Acknowledge limitations of existing research, such as 
variability in study design, patient populations, and measurement 
techniques. Propose future research directions aimed at elucidating 
the causal relationships between metabolic dysregulation and neuro-
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retinal disease progression, as well as evaluating the efficacy and 
safety of targeted interventions. Integrate findings from studies 
investigating amino acid and sphingolipid metabolism in neuro-retinal 
diseases to provide a comprehensive understanding of metabolic 
dysregulation in these conditions [9]. Discuss the clinical relevance 
of metabolic dysregulation as a potential biomarker for neuro-retinal 
disease diagnosis, prognosis, and treatment response. Consider the 
implications for precision medicine and personalized therapeutic 
approaches.

Explore translational opportunities for implementing targeted 
interventions aimed at restoring metabolic balance in neuro-retinal 
diseases. Discuss the challenges and potential benefits of translating 
basic science research findings into clinical practice. Highlight the 
importance of interdisciplinary collaboration between basic scientists, 
clinicians, and industry partners in advancing research on metabolic 
dysregulation in neuro-retinal diseases. Emphasize the need for 
continued collaboration to accelerate the development of effective 
therapies and improve patient outcomes [10]. Overall, the results 
and discussion section of the review would provide a comprehensive 
synthesis of current knowledge on amino acid and sphingolipid 
metabolism in neuro-retinal diseases, as well as its implications for 
disease pathogenesis, diagnosis, and treatment.

Conclusion
In conclusion, the investigation of amino acid and sphingolipid 

metabolism in acquired neuro-retinal diseases has provided valuable 
insights into the pathophysiology of these complex conditions. Studies 
have demonstrated alterations in the levels of specific amino acids 
and sphingolipids in patients with age-related macular degeneration, 
diabetic retinopathy, retinitis pigmentosa, and other neuro-retinal 
diseases, suggesting a potential role for metabolic dysregulation in 
disease pathogenesis. The findings discussed in this review underscore 
the importance of metabolic homeostasis in maintaining retinal 
health and function. Dysregulation of amino acid and sphingolipid 
metabolism may contribute to oxidative stress, inflammation, vascular 
dysfunction, and neurodegeneration within the retina, ultimately 
leading to vision impairment and disease progression. Understanding 
the role of metabolic dysregulation in neuro-retinal diseases has 
significant clinical implications. Biomarkers derived from amino acid 
and sphingolipid metabolism pathways may serve as valuable tools for 
disease diagnosis, prognosis, and treatment monitoring. Furthermore, 
targeting metabolic pathways implicated in disease pathogenesis 
may offer novel therapeutic strategies for mitigating vision loss and 
preserving retinal function.

Moving forward, continued research is needed to further elucidate 
the molecular mechanisms underlying metabolic dysregulation in 

neuro-retinal diseases and evaluate the efficacy and safety of targeted 
interventions aimed at restoring metabolic balance. Collaborative 
efforts between basic scientists, clinicians, and industry partners 
are essential for translating research findings into clinical practice 
and improving outcomes for patients with neuro-retinal diseases. 
In summary, the investigation of amino acid and sphingolipid 
metabolism in acquired neuro-retinal diseases represents a promising 
avenue for advancing our understanding of disease pathogenesis and 
developing innovative approaches for diagnosis and treatment. By 
targeting metabolic dysregulation, we may ultimately improve the lives 
of individuals affected by these debilitating conditions and reduce the 
global burden of vision impairment and blindness.
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