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Introduction:-

Glaucoma is one of the leading causes of irreversible blindness worldwide. It encompasses a group of disorders
characterized by progressive optic neuropathy resulting in retinal ganglion cell loss and characteristic visual field
defects. According to recent estimates, more than 110 million individuals are expected to be affected by glaucoma
by 2040, making it a significant public health challenge.!'Traditionally, glaucoma management has focused on
lowering intraocular pressure. However, clinical observations have demonstrated disease progression despite
successful IOP reduction, suggesting the involvement of additional pathogenic mechanisms including oxidative
stress, ischemia, glutamate excitotoxicity, mitochondrial dysfunction, and neuroinflammation.”! Consequently,
neuroprotection has emerged as an important therapeutic target. Ayurveda does not describe glaucoma as a single
disease entity; however, optic nerve degeneration and progressive visual impairment can be conceptually correlated
with advanced stages of Adhimantha, DrishtigataRoga, and degeneration of Alochaka Pitta associated with Vata
predominance.’Rasayana therapy, described as a rejuvenative approach capable of promoting longevity, intellect,
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sensory function, and tissue integrity, may offer a novel perspective for preserving optic nerve function. The present
review critically examines the potential role of Rasayana therapy in glaucoma neuroprotection and optic nerve
preservation.

Materials and Methods:-

This review was conducted using a narrative literature review approach.

Data Sources:-

Literature was collected from:-

PubMed

Scopus

Google Scholar

ResearchGate

AYUSH Research Portal

Classical Ayurvedic texts including Charaka Samhita, Sushruta Sambhita, and Ashtanga Hridaya

Pathophysiology of Glaucomatous Neurodegeneration
The hallmark of glaucoma is progressive retinal ganglion cell death and optic nerve damage. Multiple mechanisms
contribute to neuronal loss:

Oxidative Stress™"

Reactive oxygen species damage retinal neurons, mitochondrial DNA, and optic nerve axons. Increased oxidative
burden accelerates apoptosis of retinal ganglion cells.

Excitotoxicity[5 ]

Excessive glutamate stimulation activates NMDA receptors, leading to calcium overload and neuronal death.

Mitochondrial Dysfunction™
Retinal ganglion cells possess high metabolic demands. Mitochondrial impairment results in ATP depletion and
increased susceptibility to apoptosis.

Neuroinflammation'”
Activation of microglia and inflammatory cytokines contributes significantly to optic nerve degeneration.

Vascular Dysregulation[s]
Reduced ocular blood flow and ischemia contribute to chronic optic nerve damage independent of intraocular
pressure.

Ayurvedic Perspective of Optic Nerve Degeneration:-
Ayurveda recognizes vision as a function of Alochaka Pitta supported by PranaVata and TarpakaKapha.

Degeneration of visual pathways may be understood through:-
e Dhatu Kshaya

Vata Prakopa

Ojas depletion

IndriyaDaurbalya

MajjaDhatu impairment

Charaka describes Rasayana therapy as a means of preserving sensory organs, intellect, and longevity.")
The neurodegenerative nature of glaucoma closely resembles progressive Vata-dominant degeneration involving
MajjaDhatu and visual apparatus.

Rasayana Therapy and Neuroprotection:-
Rasayana aims to optimize tissue nutrition, enhance resistance against degeneration, and improve cellular function.
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Mechanisms potentially relevant to glaucoma include:-
e Antioxidant activity

Anti-inflammatory action
Mitochondrial protection
Enhancement of neurotrophic factors
Prevention of neuronal apoptosis

e Improvement of microcirculation
These mechanisms align closely with modern neuroprotective strategies.

Table 1. Mechanisms of Glaucomatous Neurodegeneration and Potential Actions of Rasayana Therapy

Mechanism of
Neurodegeneration

Pathological Effect in
Glaucoma

Potential Rasayana Action

Relevant Rasayana Drugs

Oxidative stress Retinal ganglion cell | Free radical scavenging, | Amalaki,
damage, lipid | enhancement of endogenous | Guduchi, Ashwagandha[10]
peroxidation antioxidant enzymes
Mitochondrial ATP depletion, | Mitochondrial stabilization and | Ashwagandha,
dysfunction neuronal apoptosis cellular energy support Shankhapushpi[14]
Glutamate Excess intracellular | Modulation of neuronal | Ashwagandha,
excitotoxicity calcium leading to | signaling and reduction of | Yashtimadhu[13]
neuronal death excitotoxic injury
Neuroinflammation Microglial activation | Anti-inflammatory and | Guduchi,[11]Yashtimadhu
and cytokine release immunomodulatory effects
Vascular insufficiency | Reduced optic nerve | Improvement of | Amalaki, Guduchi
perfusion and | microcirculation and tissue
ischemia nutrition
Apoptosis of retinal | Progressive optic | Anti-apoptotic and | Ashwagandha,
ganglion cells nerve degeneration neuroregenerative activity Shankhapushpi
Age-related Accelerated neuronal | Rejuvenative (Rasayana) effect | Amalaki, Guduchi,
neurodegeneration loss and tissue preservation Ashwagandha
Impaired neural repair Limited optic nerve | Promotion of neuronal | Ashwagandha,
recovery regeneration and neuroplasticity | Shankhapushpi

Important Rasayana Drugs with Potential Neuroprotective Activity:-
Ashwagandha (Withaniasomnifera)“o]
Ashwagandha exhibits antioxidant and anti-apoptotic properties. Experimental studies demonstrate protection
against neuronal degeneration and enhancement of axonal regeneration.

Potential glaucoma benefits:-

e Reduction of oxidative stress

e  Mitochondrial stabilization

e  Promotion of neuronal survival

Guduchi (Tinosporacordifolia)[1 1
Guduchi possesses immunomodulatory and antioxidant actions. It suppresses inflammatory mediators and protects
neural tissue from oxidative injury.

Amalaki (Emblica officinalis

12
)[ 1

Amalaki is rich in vitamin C and polyphenols. It reduces free radical damage and supports vascular health.

Yashtimadhu (Glycyrrhizaglabra)

[13]

Experimental studies indicate anti-inflammatory and neuroprotective effects mediated through inhibition of
oxidative stress pathways.
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Shankhapushpi (Convolvulus pluricaulis)!'*!

Traditionally indicated as MedhyaRasayana, Shankhapushpi improves neuronal resilience and cognitive function.
Evidence Supporting Neuroprotection''!

Several experimental studies have demonstrated that Rasayana herbs:-

e Increase endogenous antioxidant enzymes

e Reduce lipid peroxidation

e  Suppress inflammatory cytokines

e Improve neuronal survival

e  Enhance neuroplasticity

Although direct glaucoma-specific clinical evidence remains limited, available pharmacological data support further
investigation of Rasayana therapy as an adjunctive neuroprotective strategy.

Critical Analysis:-

The concept of neuroprotection in glaucoma extends beyond intraocular pressure reduction. Rasayana therapy offers
a multidimensional approach targeting several pathogenic pathways simultaneously. Glaucoma is characterized by
progressive retinal ganglion cell loss and optic nerve degeneration resulting from oxidative stress, mitochondrial
dysfunction, neuroinflammation, vascular insufficiency, and apoptosis. Rasayana therapy may counteract these
pathological processes through its antioxidant, anti-inflammatory, immunomodulatory, and neuroregenerative
properties. By reducing oxidative damage, stabilizing mitochondrial function, suppressing inflammatory mediators,
and promoting neuronal survival, Rasayana drugs may help preserve retinal ganglion cells and optic nerve integrity.
These multimodal actions suggest a potential role for Rasayana therapy as an adjunctive neuroprotective strategy in
slowing the progression of glaucomatous optic neuropathy.

However, important limitations exist:-

1. Lack of large-scale randomized clinical trials.

2. Limited glaucoma-specific outcome measures.

3. Variability in herbal formulations.

4. Absence of standardized dosage protocols.

5. Inadequate long-term safety data.

Despite these limitations, the overlap between mechanisms of glaucomatous neurodegeneration and
pharmacological actions of Rasayana drugs provides a strong rationale for future research.

Future Research Directions:-

Future studies should focus on:-

Randomized controlled clinical trials

Optical coherence tomography-based assessment of retinal nerve fiber layer preservation

Visual field progression analysis

Biomarkers of oxidative stress and inflammation

Standardized Rasayana formulations

Integrative ophthalmology may benefit from combining conventional IOP-lowering therapies with evidence-based
Rasayana interventions.

Conclusion:-

Glaucoma represents a complex neurodegenerative disorder in which retinal ganglion cell loss continues despite
adequate control of intraocular pressure in many patients. Neuroprotection has therefore emerged as an important
therapeutic goal. Rasayana therapy, a unique Ayurvedicrejuvenative approach, possesses several pharmacological
properties relevant to optic nerve preservation, including antioxidant, anti-inflammatory, anti-apoptotic, and
neuroregenerative actions. Current experimental evidence suggests considerable potential for Rasayana drugs in
supporting retinal ganglion cell survival and reducing neurodegenerative changes. Nevertheless, robust clinical
evidence remains insufficient. Future interdisciplinary research integrating Ayurvedic principles with contemporary
ophthalmic science may establish Rasayana therapy as a valuable adjunct in glaucoma neuroprotection and optic
nerve preservation.
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