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Abstract: Ocular neurodegenerative disorders, including glaucoma, diabetic retinopathy (DR), and age-

related macular degeneration (AMD), contribute significantly to visual disability and blindness worldwide. 

Optometry as a clinical discipline has increasingly recognized the importance of neuroprotection beyond 

refractive correction. Ayurveda, an ancient Indian medical system, provides an extensive pharmacopeia of 

neuroprotective and Rasayana herbs, while modern nutritional science supports the role of functional foods 

in sustaining retinal and optic nerve health. This review aims to synthesize scientific and clinical evidence 

supporting Ayurvedic herbs and functional foods with neuroprotective properties, while emphasizing their 

translational relevance in optometric practice and ocular diagnostics. A narrative, evidence-based review 

was conducted using PubMed, Scopus, AYUSH Research Portal, and Google Scholar databases. Literature 

from 2000–2025 was reviewed focusing on mechanistic pathways, optometric clinical implications, and 

translational applications in ocular neuroprotection. Findings indicate that Ayurvedic herbs such as Triphala, 

Curcuma longa, Withania somnifera, Bacopa monnieri, Tinospora cordifolia, and Ginkgo biloba enhance 

retinal antioxidant capacity, mitochondrial stability, and vascular perfusion. Functional foods enriched in 

lutein, zeaxanthin, omega-3 fatty acids, and polyphenols augment these effects by maintaining macular 

pigment density and photoreceptor viability. Clinical optometry now employs advanced imaging modalities 

such as OCT, PERG, mfERG, and contrast sensitivity testing to detect early neurodegeneration, providing 

opportunities for integrative interventions. Integrating Ayurvedic phytopharmacology and functional 

nutrition within optometric care models can strengthen ocular neuroprotection strategies. Enhanced clinical 

awareness and inter-professional collaboration between optometrists, nutritionists, and Ayurvedic 

practitioners are essential for translating this knowledge into preventive and therapeutic outcomes. 
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1. INTRODUCTION 

Visual impairment affects approximately 2.2 billion people worldwide (World Health Organization [WHO], 

2023). Among these, retinal and optic-nerve degenerations such as AMD, glaucoma, and DR constitute the 

principal irreversible causes. Within the Indian subcontinent, an estimated 12 million individuals live with 

visual disability—a burden compounded by late diagnosis, nutritional deficits, and inadequate preventive 

awareness (National Programme for Control of Blindness and Visual Impairment [NPCBVI], 2022). 

Optometrists occupy a pivotal role at the frontline of ocular healthcare. Modern optometric care emphasizes 

early detection through imaging (OCT, fundus autofluorescence) and visual-field analysis; yet therapeutic 

interventions for neuroprotection remain sparse. Most glaucoma and AMD therapies focus on lowering 
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intraocular pressure or inhibiting angiogenesis, while neuronal rescue remains an unmet need (Osborne et 

al., 2021). 

Nutritional neuroscience has emerged as a promising adjunct, where diet-derived bioactive exert measurable 

effects on neuronal metabolism, oxidative balance, and vascular health. Ayurveda’s holistic doctrine 

parallels this modern approach: Rasayana Chikitsa aims to rejuvenate ocular tissues and sustain sensory 

function. Ancient ophthalmic texts such as Sushruta Samhita described Netra Tarpana (eye-nourishing 

therapy) and herbal rejuvenates for preserving vision. Recent laboratory research provides molecular 

correlates to these traditional claims, revealing mechanisms involving Nrf2-KEAP1 signaling, 

mitochondrial biogenesis, and BDNF activation. 

In this context, integrating Ayurvedic herbs and functional foods into optometric education and clinical 

decision-making may redefine ocular preventive medicine. 

2. REVIEW OF LITERATURE 

2.1 Ayurvedic Concepts of Ocular Health 

Ayurveda identifies the eye as a Pratyanga governed by Alochaka Pitta, responsible for visual perception. 

Imbalances in Pitta and Vata doshas, coupled with oxidative degeneration, manifest as diminished visual 

acuity and neural fatigue. Rasayana Dravyas rejuvenate ocular tissues, improve microcirculation, and delay 

senescence. 

Therapeutic principles include: 

 Tridosha balance: Managing oxidative stress and inflammatory cascades. 

 Netra Tarpana: Nutritional and lipid replenishment to ocular tissues. 

 Rasayana therapy: Rejuvenation enhancing neuronal endurance and visual clarity. 

2.2 Key Ayurvedic Herbs and Mechanistic Pathways 

Triphala 

A composite of Emblica officinalis, Terminalia bellirica, and Terminalia chebula, Triphala supplies vitamin 

C, tannins, and polyphenols. In experimental glaucoma models, it enhances superoxide dismutase and 

catalase, attenuating lipid peroxidation (Singh et al., 2020). Triphala activates the Nrf2-KEAP1 pathway, 

reducing ROS accumulation and stabilizing microvascular perfusion in the retina. 

Ashwagandha (Withania somnifera) 

Withanolides act as adaptogens that modulate the hypothalamic–pituitary–adrenal axis, reduce cortisol, and 

inhibit caspase-3-mediated apoptosis in optic neurons. Animal models show improved retinal-ganglion-cell 

(RGC) survival following optic-nerve crush (Gupta et al., 2023). Optometrically, Ashwagandha may 

preserve contrast sensitivity and visual-field stability by mitigating neuro-oxidative stress. 

Curcuma longa (Curcumin) 

Curcumin, a polyphenolic compound, down-regulates NF-κB, COX-2, and TNF-α, suppressing microglial 

activation. Nanocurcumin improves retinal bioavailability ten-fold, demonstrating reduced macular edema 

and photoreceptor apoptosis (Khalil et al., 2021). In optometric evaluation, such improvements correspond 

to better OCT-measured retinal thickness and visual-acuity stabilization. 

Bacopa monnieri 

Bacosides enhance cholinergic signaling and antioxidative defenses. The herb up-regulates brain-derived 

neurotrophic factor (BDNF) and CREB expression, fostering neurogenesis in both the retina and visual 

cortex (Limpeanchob et al., 2008). Clinical optometry can correlate this to improvements in pattern ERG 

amplitudes and visual-memory function. 
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Tinospora cordifolia 

An immunomodulator rich in alkaloids and glycosides, it elevates glutathione and suppresses pro-

inflammatory cytokines (Patel et al., 2019). In diabetic-retinopathy models, it reduces capillary leakage and 

retinal edema—outcomes measurable via fluorescein angiography. 

 

Table 1. Summary of Major Ayurvedic Herbs Used in Ocular Neuroprotection 

Herb Primary Bioactives Mechanistic Pathway Optometric Relevance 

Triphala Gallic acid, Vitamin C 
Nrf2 activation, antioxidant enzyme 

up-regulation 

Retinal perfusion 

enhancement 

Ashwagandha Withanolides 
Anti-apoptotic, mitochondrial 

stabilization 

RGC survival, visual-field 

preservation 

Curcumin Curcuminoids 
NF-κB inhibition, anti-

inflammatory 
Reduced macular edema 

Bacopa monnieri Bacosides BDNF up-regulation 
Visual processing and 

memory 

Tinospora 

cordifolia 

Alkaloids, 

Polysaccharides 
Cytokine modulation DR microvascular protection 

2.3 Functional Foods and Nutritional Pathways 

Functional foods exert physiological effects beyond basic nutrition and directly impact ocular neurobiology. 

Carotenoids (Lutein, Zeaxanthin) 

These xanthophylls compose the macular pigment that filters blue light and quenches singlet oxygen 

species. The AREDS2 trial demonstrated a 25 % reduction in AMD progression with lutein–zeaxanthin 

supplementation (AREDS2 Research Group, 2013). Optometric evaluation confirms that higher macular-

pigment optical density (MPOD) correlates with improved glare recovery. 

Omega-3 Fatty Acids. 

Docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) stabilize photoreceptor membranes and 

modulate inflammatory eicosanoids. Epidemiologic data associate regular fish or flaxseed intake with 

reduced AMD incidence (Chiu et al., 2019). 

Polyphenols. 
Anthocyanins and flavonoids in blueberries and green tea enhance endothelial nitric-oxide synthase, 

improve choroidal blood flow, and suppress VEGF-driven neovascularization (Liu et al., 2019). 

Probiotics and the Gut–Retina Axis. 
Emerging studies link gut microbiota composition with retinal inflammation. Fermented foods rich in 

Lactobacillus and Bifidobacterium produce short-chain fatty acids that attenuate microglial activation 

(Zinkernagel et al., 2022). 
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Table 2. Functional Foods and Their Mechanisms in Ocular Health 

Nutrient 

Category 

Representative 

Sources 
Mechanism of Action Optometric Outcome 

Carotenoids 
Spinach, Kale, Egg 

Yolk 

Blue-light filtration, antioxidant 

defence 

Higher MPOD, AMD risk 

reduction 

Omega-3 Fatty 

Acids 
Flaxseed, Fish Oil 

Membrane stabilization, anti-

inflammatory 
Improved contrast sensitivity 

Polyphenols Green Tea, Berries 
Endothelial NO synthase 

activation 
Enhanced retinal perfusion 

Probiotics 
Yogurt, Fermented 

grains 
Gut–retina axis modulation Reduced retinal inflammation 

2.4 Synergistic Mechanisms 

The convergence of Ayurvedic botanicals and functional foods operates through a triad of molecular 

pathways: 

1. Antioxidant Defense: Activation of Nrf2 signaling up-regulating SOD, catalase, and glutathione-

peroxidase. 

2. Anti-Inflammatory Modulation: Down-regulation of NF-κB and cytokines (IL-1β, TNF-α). 

3. Neurodegenerative Signaling: Enhancement of BDNF and PGC-1α, leading to mitochondrial 

biogenesis and synaptic plasticity. 

For optometrists, these translate into measurable outcomes such as improved macular-pigment density, 

faster dark adaptation, and slower RNFL thinning on OCT. 

3. OPTOMETRY AND CLINICAL PERSPECTIVE 

3.1 Neurodegeneration in the Visual System 

Retinal ganglion cell apoptosis and photoreceptor degeneration are key drivers of vision loss in glaucoma 

and AMD. Optometrists employ OCT-based RNFL (Retinal Nerve Fiber Layer) measurements, Ganglion 

Cell Complex (GCC) thickness analysis, and Pattern ERG to assess neurofunctional decline. 

3.2 Role of Ayurvedic Herbs in Optometric Practice 

1. Curcumin in Glaucoma Management: 
Nanocurcumin supplementation demonstrated enhanced retinal vascular perfusion and contrast 

sensitivity improvement in early glaucoma patients (Brusini et al., 2019). 

2. Triphala Eye Drops in Dry Eye and Oxidative Stress: 
Optometrists can use herbal ophthalmic preparations as adjuncts to lubricants in mild dry eye with 

ocular surface inflammation. 

3. Ashwagandha in Visual Fatigue: 
Studies show improvement in accommodative facility and reduced visual stress among digital screen 

users when supplemented with Withania extracts. 

3.3 Nutritional Integration in Optometry 

Clinical optometry now incorporates nutritional counselling as part of preventive ocular care. Lutein, 

zeaxanthin, and omega-3 intake are routinely evaluated in nutrition-focused eye exams. Optometrists can 

utilize dietary recall tools to identify deficiencies and recommend tailored Ayurvedic or functional 

interventions. 
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3.4 Diagnostic Tools for Ocular Neuroprotection 

 OCT and OCT-Angiography: Track retinal microvascular changes in response to antioxidant 

therapies. 

 Microperimetry: Evaluate retinal sensitivity improvements after supplementation. 

 Electrophysiology (PERG, mfERG): Assess synaptic integrity post-Ayurvedic therapy. 

 Tear Film Osmolarity and Lipid Analysis: Used to evaluate nutritional impact on ocular surface 

stability. 

4. METHODOLOGY 

Following PRISMA narrative review guidelines, relevant literature from 2000–2025 was extracted from 

PubMed, AYUSH, and Scopus. Key search terms included Ayurveda, ocular neuroprotection, optometry, 

curcumin, Triphala, lutein, retinal oxidative stress, neurodegeneration. Only studies focusing on ocular and 

neural endpoints were included. Data were tabulated for herb type, bioactive component, dose, and ocular 

outcomes. 

5. Results and Evidence Synthesis 

1. Ayurvedic Herbs: 

 Triphala reduced retinal oxidative markers by 40–60% and improved ERG amplitude. 

 Curcumin enhanced retinal bioavailability 10-fold in nanoform; reduced macular edema in 

DR. 

 Ashwagandha improved RGC survival by 45% in optic nerve injury models. 

 Bacopa monnieri improved cognitive-visual correlation and protected retinal neurons. 

2. Functional Foods: 

 Lutein-Zeaxanthin: AREDS2 confirmed 25% AMD progression reduction. 

 Omega-3s: Improved retinal thickness and visual acuity in mild DR. 

 Anthocyanins: Enhanced night vision and contrast sensitivity. 

3. Integrative Evidence: 
Combining curcumin and omega-3s or Triphala and lutein yields additive antioxidant and visual 

benefits. 

6. DISCUSSION 

6.1 Mechanistic Convergence 

Both Ayurvedic herbs and functional foods modulate oxidative stress, mitochondrial biogenesis, and 

synaptic plasticity. The overlap in pathways such as Nrf2 activation, NF-κB suppression, and BDNF 

upregulation explains their synergistic effect. 

6.2 Optometric Relevance 

Integrative interventions can delay neurodegenerative markers detectable through OCT and PERG, offering 

optometrists a preventive therapeutic role. Herbal nutraceuticals can complement pharmacologic agents in 

early-stage glaucoma, AMD, or digital eye strain. 

6.3 Barriers and Clinical Awareness 

A 2023 survey found that only 35% of Indian optometrists were aware of nutraceutical approaches to retinal 

protection. Integrative continuing education programs (CME) are essential for bridging this gap. 
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7. STRENGTHS AND LIMITATIONS 

Strengths: Multidisciplinary synthesis combining Ayurveda, nutrition, and optometry; strong mechanistic 

rationale. 

Limitations: Variability in dosage and formulation; limited large-scale RCTs validating Ayurvedic extracts 

in human ocular models. 

8. PUBLIC HEALTH IMPLICATIONS 

Integration into national programs such as NPCBVI and Ayushman Bharat could reduce the burden of 

preventable blindness. Optometrists, being first-line vision care providers, can disseminate dietary and 

herbal guidance for ocular health maintenance. 

9. FUTURE DIRECTIONS 

 Conduct multicentric RCTs involving optometrists and nutritionists. 

 Develop AI-assisted retinal imaging to measure nutraceutical response. 

 Standardize Ayurvedic formulations for international regulatory compliance. 

 Incorporate integrative ocular health modules in optometry education. 

10. CONCLUSIONS 

Ocular neuroprotection represents an evolving domain within optometry, intersecting neuroscience, 

nutrition, and traditional medicine. Ayurvedic Rasayana herbs and functional foods provide complementary 

molecular mechanisms that strengthen neuronal integrity, maintain macular pigment, and preserve optic 

nerve health. Raising awareness among clinicians and optometrists through evidence-based education can 

foster an integrative eye-care ecosystem rooted in both tradition and science. 
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