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Abstract
Traditional medical systems across the world have long employed plant-based remedies for the management of eye disorders. Ethnomedicinal knowledge, particularly from indigenous and rural communities, continues to play a vital role in primary eye care, especially in regions with limited access to modern ophthalmic services. The present study compiles and analyses ethnomedicinal plants traditionally used for the treatment of various eye problems, with emphasis on plant parts used, modes of preparation, and routes of administration. A total of more than 30 plant species belonging to diverse botanical families were documented from published ethnobotanical and ethnopharmacological sources. Leaves, roots, fruits, flowers, and bark were the most frequently utilized plant parts, while decoctions, extracts, distillates, pastes, and eye washes constituted the major preparation methods. Several remedies were applied topically as eye drops or washes, whereas others were consumed orally or used as dietary supplements. The continued use of these remedies highlights their perceived therapeutic efficacy and cultural importance. However, scientific validation, standardization, and safety assessment remain limited for many formulations. This review underscores the need for pharmacological and clinical investigations to validate traditional claims and to support the development of safe, plant-based ophthalmic therapeutics.	Comment by Herlin Sinay: The phrase “more than 30 plant species” is vague. A precise number should be stated.

The abstract claims a “systematic review,” but the methodology does not follow PRISMA standards.

No mention of geographic distribution, which appears to be heavily India-centric.
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Introduction 
Eye disorders such as conjunctivitis, dry eye syndrome, cataract, eye infections, and inflammatory conditions represent a significant public health burden worldwide (Deo and Nagrale, 2024). These conditions affect individuals across all age groups and socio-economic strata, leading not only to visual impairment but also to reduced productivity, diminished quality of life, and increased healthcare expenditure (Virk et al., 2025). Visual disturbances, even when mild, can interfere with daily activities such as reading, driving, and occupational tasks, while severe conditions like cataract and chronic infections may progress to partial or complete blindness if left untreated (Demmin and Silverstein, 2020). The growing burden of age-related ocular diseases, coupled with lifestyle-associated conditions such as prolonged digital screen exposure and environmental pollution, has further intensified the global prevalence of eye disorders (Li et al., 2026). In developing countries, the prevalence of ocular diseases is often exacerbated by poor access to healthcare facilities, high treatment costs, and limited availability of trained ophthalmologists (Sommer et al., 2014). Rural and remote communities frequently lack specialized eye care services, diagnostic equipment, and surgical infrastructure necessary for managing advanced conditions (Cicinelli et al., 2020). Even when services are available, economic constraints and travel barriers often delay timely intervention. Preventable or treatable eye conditions may therefore persist and worsen, contributing to avoidable blindness and long-term disability (Dhake et al., 2011). Public health systems in many low- and middle-income nations continue to struggle with insufficient ophthalmic workforce density, inadequate outreach programs, and limited integration of primary eye care into general healthcare frameworks (Lee et al., 2023). Consequently, traditional medicine remains an important source of primary eye care for a large proportion of the population (Atawi et al., 2024). In many communities, especially those residing in forested, tribal, and agrarian regions, traditional healers serve as the first point of contact for health-related concerns, including ocular ailments (Singh et al., 2025). The reliance on traditional medicine is influenced not only by accessibility and affordability but also by cultural acceptance and intergenerational transmission of indigenous knowledge (Chance et al., 2025). Remedies prepared from locally available plants are often perceived as safer, more natural, and aligned with traditional healing philosophies (Wang et al., 2025). Furthermore, community-based treatments are usually simple to prepare and require minimal technological resources, making them sustainable and adaptable within rural healthcare settings. Ethnomedicinal practices, particularly those rooted in Ayurveda, folk medicine, and indigenous healing systems, document extensive use of plant-based remedies for eye ailments (Nafees et al., 2022). Classical Ayurvedic literature describes numerous ocular formulations under the domain of Netra Roga Chikitsa, emphasizing preventive and curative approaches through herbal decoctions, medicated ghee preparations, eye washes (Aschyotana), and ocular therapies such as Tarpana and Anjana (Balakrishnan et al., 2022).  Similarly, diverse indigenous communities across India, Africa, Latin America, and Southeast Asia utilize plant extracts, floral distillates, seed pastes, and leaf juices to treat redness, itching, watering, blurred vision, and infections (Ralte and Singh, 2024). These traditional systems demonstrate a sophisticated understanding of plant selection, preparation techniques, and therapeutic indications, often based on empirical observations accumulated over centuries (Leonti and Casu, 2013). These practices frequently involve simple preparations such as decoctions, eye washes, and herbal eye drops prepared from locally available plants (Daswani et al., 2011). Fresh plant juices are sometimes filtered through clean cloth before application, while decoctions are allowed to cool prior to ocular use (Tena and Asuero, 2022). Certain remedies are applied topically to the eyelids or periocular region to reduce inflammation, whereas others are administered directly into the conjunctival sac (Carr et al., 2016). In addition to topical applications, several plants are consumed orally as part of dietary regimens intended to improve overall ocular health (Merra et al., 2024). Nutrient-rich leafy vegetables and fruits containing carotenoids and antioxidants are traditionally recommended to enhance visual acuity and prevent degenerative changes (Khoo et al., 2019). Many of these remedies are believed to possess anti-inflammatory, antimicrobial, antioxidant, and soothing properties, which are relevant to ocular health (Abd et al., 2022). Inflammation plays a central role in conditions such as conjunctivitis and dry eye syndrome, while oxidative stress contributes to cataract formation and retinal degeneration (Böhm et al., 2023). Plant-derived bioactive compounds, including flavonoids, phenolic acids, alkaloids, terpenoids, and carotenoids, have demonstrated pharmacological activities that align with these therapeutic needs (El-Saadony et al., 2025). Antioxidants help neutralize free radicals implicated in lens opacity and retinal damage, antimicrobial compounds inhibit pathogenic microorganisms responsible for eye infections, and anti-inflammatory constituents reduce swelling and irritation (Szewczyk-Roszczenko et al., 2023). Although many of these pharmacological effects have been validated in experimental studies, clinical evidence for ophthalmic applications remains limited in several cases. Current trends in medicinal plant research emphasize the importance of documenting and critically evaluating traditional medicinal knowledge as a foundation for drug discovery and healthcare innovation (Fabricant and Farnsworth, 2001). Historically, numerous modern pharmaceuticals have originated from plant sources, underscoring the value of ethnobotanical leads in identifying novel therapeutic agents (Domingo-Fernández et al., 2023). Systematic documentation of traditional ocular remedies not only preserves intangible cultural heritage but also provides a strategic starting point for pharmacological screening, phytochemical characterization, and formulation development (Yifru et al., 2025). In the context of rising antibiotic resistance and adverse effects associated with prolonged use of synthetic ophthalmic drugs, plant-based alternatives are receiving renewed scientific interest. In this context, compiling ethnomedicinal data related to eye disorders is essential for preserving traditional knowledge and identifying promising candidates for further pharmacological investigation (Salazar-Gómez et al., 2023). A comprehensive synthesis of existing literature enables identification of frequently cited species, commonly used plant parts, and dominant preparation methods (Jiang et al., 2025). Such analyses may reveal patterns that guide future experimental validation and clinical trials. Moreover, understanding regional variations in plant usage can contribute to biodiversity conservation strategies and sustainable harvesting practices (Zouraris et al., 2025). The present study therefore aims to systematically document ethnomedicinal plants used in eye care and to analyze their patterns of use based on existing literature. Integration of traditional knowledge with contemporary scientific perspectives, this review seeks to contribute to the evidence base necessary for developing safe, effective and culturally appropriate plant-based ophthalmic therapeutics.	Comment by Herlin Sinay: require critical evaluation rather than acceptance at face value

Several references are:
· Non-indexed journals
· Low-impact regional publications
· Narrative reviews cited as primary evidence
· Future-dated (2026 references require verification)
Some citations appear tangential to ocular application (e.g., diabetes nutraceutical reviews).

To improve introduction, Author should be: Critically assess rather than describe traditional knowledge, Provide geographic distribution statistics, and remove non-relevant citations.


Methodology
The present study is based on a systematic review of published ethnobotanical and ethnopharmacological literature documenting medicinal plants used for the treatment of eye disorders. Data were collected from peer-reviewed journals, books, and credible ethnomedicinal reports published between 1986 and 2025 (Kwok et al., 2022).
Plants were included if they met the following criteria:
1. Clear mention of use in the treatment of eye-related conditions.
2. Identification of botanical name and plant part(s) used.
3. Description of preparation method or mode of application.
4. Citation of a reliable source.
For each plant species, information was recorded on botanical name, plant parts used, method of preparation, route of administration (topical, oral, or dietary), and reference source. The compiled data were organized into Table 1, which forms the basis for qualitative analysis in this manuscript (Paradis et al., 2016; Kumar, 2025).

The method lacks:
· Database names (PubMed, Scopus, Web of Science?)
· Search strings
· Boolean operators
· PRISMA flow diagram
· Number of articles screened/excluded
· Risk of bias assessment
· Inclusion/exclusion screening procedure
· Duplicate removal method
You mention 1986–2025, yet include older literature and grey literature.
Ethnobotanical reports vary greatly in reliability. No quality grading is presented
The study claims analysis, but provides only frequency counts. No:
· Use Value (UV)
· Fidelity Level (FL)
· Informant Consensus Factor (ICF)
· Relative Frequency of Citation (RFC)



Results
The review documented a diverse range of ethnomedicinal plants used in eye care, reflecting rich traditional knowledge across different cultural and geographical regions. A total of more than 30 plant species belonging to multiple families were identified (Table 1; Figure 1; Plate 1).
Plant parts used: Leaves were the most frequently used plant part, followed by roots, fruits, flowers, seeds, bark, latex, and rhizomes. In some cases, multiple parts of the same plant were used, such as in Butea monosperma and Leptadenia reticulata, indicating a broad therapeutic application.
Modes of preparation and administration: Topical application dominated the treatment approaches. Common preparations included:
1. Decoctions and infusions used as eye washes (Berberis aristata, Terminalia chebula and Phyllanthus emblica).
2. Extracts and distillates and juice administered as eye drops (Blepharis maderaspatensis, Butea monosperma, Hedychium coronarium and Thalictrum foliosum).
3. Pastes applied externally for sore or inflamed eyes (Chrysopogon zizanioides and Trigonella foenum-graecum).
Oral consumption and dietary intake were also noted for certain plants such as Ipomoea batatas, Spinacia oleracea and Syzygium aromaticum, suggesting a systemic approach to improving ocular health.
Polyherbal and non-plant formulations: Traditional polyherbal formulations, such as the combination of Terminalia chebula, Terminalia bellirica, and Phyllanthus emblica (Triphala), were widely reported for eye washing. Additionally, ethnomedicinal practices included non-plant components such as medicated ghee, medicated kohl, and milk-rock salt mixtures, emphasizing the holistic nature of traditional eye care.
Table 1: Ethnomedicinal plants used in the treatment of eye problems
	Botanical name
	Plant parts
	Mode of use
	Sources

	Berberis aristata DC.
	Root
	Decoction is used as an eye wash
	Pooja, (2023)

	Blepharis maderaspatensis (L.) B. Heyne ex Roth
	Leaves 
	Distilled eyedrops
	Jacob et al., (2017)

	Boerhavia diffusa L.
	Leaves
	Steam distillates used as eye drops.
	Bhise et al., (2022)

	Butea monosperma (Lam.) Kuntze
	Leaves Flowers
Root
	Distilled eye drops
	Rohit et al., (2020); Saroj and Shah, (2023)

	Cardiospermum helicacabum (L.)
	Leaves
	Juice applied externally
	Das et al., (2023)

	Chrysopogon zizanioides (L.) Roberty
	Root
	Paste applied externally to treat sore eyes
	Mahalakshmi et al., (2024); Verma, (2025)

	Commelina benghalensis L.
	Leaves
	Leaf paste used externally.
	Sandhu et al., (2011)

	Curcuma longa L.

	Rhizome
	Extract applied externally
	Radomska-Lesniewska et al., (2019)

	Eclipta prostrata (L.) L.
	Leaves
	Extract consumed orally
	Khan and Khan, (2008)

	Ficus benghalensis L.
	Latex 
	Diluted mixture used as eye drop
	Singh et al., (2023)

	Glycyrrhiza glabra L.
	Root 
	Extract used as eye drop
	Srinivas, (1986)

	Hedychium coronarium J.Koenig

	Flowers
	distilled eye drop
	Das and Nayak, (2023); Kenwat et al., (2025)

	Ipomoea batatas (L.) Lam.
	Root
	Fresh juice taken daily on an empty stomach
	Mandela and Shakave, (2021)

	Leptadenia reticulata (Retz.) Wight & Arn.
	Leaves Stem
Fruits
	Tender parts consumed as a dietary intake
	Rao, (2016); Purohit and Suthar, (2024)

	Milk and Rocksalt
	
	Used as eye drop in dry eyes
	Diego et al., (2016)

	Moringa oleifera Lam.
	All plant parts
	Extract used as eye drops
	Sen and Behera, (2019)

	Nelumbo nucifera Gaertn.
	Leaves Flowers
	Honey derived from flower used as eye drop
	Zaidi et al., (2019)

	Ocimum tenuiflorum L.
	Leaves
	Extract applied externally
	Lohar and Astapati, (2023)

	Phyllanthus emblica L.
	Fruits 
	Filtered infusion is used to wash the eyes
	Nair et al., (2010)

	Phyllanthus emblica L.
Terminalia chebula Retz.
Terminalia bellirica (Gaertn.) Roxb.
	Fruits 
	Decoction, eye wash 
Haritaki (Terminalia chebula): Bibhitaki (Terminalia bellirica): Amalaki (Phyllanthus emblica)
(1:2:4)
	Nair et al., (2010); Srikantha et al., (2018); Patel et al., (2021)

	Rosa indica L.
	Flowers 
	Extract used as eye drops or an eye wash
	Rasheed et al., (2015); Singh et al., (2023)

	Rosa moschata Herrm.
	Flowers
	Juice used as eye drop
	Sharma et al., 2024

	Spinacia oleracea L.
	Leaves
	Fresh juice or cooked dish taken as dietary consumption 
	Verma, (2018); Szewczyk-Roszczenko et al., (2025)

	Strychnos potatorum L.f.
	Seeds
	Cooled decoction is used as an eye wash or paste is applied externally
	Yadav et al., (2014); Gangwar and Chowbey A. (2017)

	Symplocos racemosa Roxb.
	Bark
	Decoction is used as an eye wash and paste is applied externally
	Acharya et al., (2016); Janani et al., (2021)

	Syzygium aromaticum (L.) Merr. & L.M. Perry
	Dried flower buds
	Extract consumed orally
	El-Sayed et al., (2017); Lone and Jain, (2022)

	Tabernaemontana divaricata (L.) R.Br. ex Roem. & Schult.
	Flowers

	Overnight soaked flowers are used as eyewash  
	Jayadharshini and Malarvizhi, (2022)

	Terminalia bellirica (Gaertn.) Roxb.
	Fruits
	Decoction used as an eye wash
	Patel et al., (2021)

	Terminalia chebula Retz.
	Fruits
	Decoction used as an eye wash
	Srikantha et al., (2018)

	Thalictrum foliosum DC
	Leaf
	Juice used as eye drop
	Sharma et al., (2014)

	Trachyspermum ammi (L.) Sprague

	Seeds 
	Extract applied externally
	Aghdam et al., (2025)

	Trigonella foenum-graecum L.
	Seeds 
	Paste is applied externally
	Gupta et al., (2014)


(E: English; H: Hindi; S: Sanskrit)
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Plate 1: Common plants used in eye problems; a) Blepharis maderaspatensis, b) Butea monosperma, c) Boerhavia diffusa, d) Chrysopogon zizanioides, e) Eclipta prostrata, f) Moringa oleifera, g) Terminalia bellirica and h) Terminalia chebula 

Figure 1: Frequency distribution of plant parts used in ethnomedicinal remedies for the treatment of eye disorders
The Figure 1 illustrates the frequency distribution of plant parts used in ethnomedicinal treatments for eye disorders based on the compiled literature data. Among the various plant parts recorded, leaves were the most frequently utilized, accounting for the highest number of uses. This predominance may be attributed to their easy availability, year-round accessibility, and high concentration of bioactive compounds such as flavonoids, phenolics, and antioxidants that are beneficial in managing ocular inflammation and infections. Flowers constituted the second most commonly used plant part, followed by fruits and roots, each showing notable frequency of use. Flowers are often preferred in traditional eye remedies due to their mild nature and soothing properties, making them suitable for sensitive ocular tissues. Fruits and roots, on the other hand, are commonly employed in decoctions and infusions used as eye washes, reflecting their perceived therapeutic strength. In contrast, seeds showed moderate usage, while bark, stem, latex, rhizome, and whole plant usage were comparatively rare. The limited use of these parts may be linked to difficulties in extraction, potential toxicity, or stronger pharmacological effects that require careful handling, especially for ophthalmic applications. Overall, the figure highlights a clear preference for softer and safer plant parts, such as leaves and flowers, in traditional eye care practices. This pattern underscores the cautious and experience-based selection of plant materials in ethnomedicinal systems and provides valuable insight for future pharmacological screening and development of plant-based ophthalmic formulations (Figure 1).
- Terminalia species listed multiple times separately and as Triphala
- No country-wise or region-wise categorization.
- No mention of:
· The Plant List
· POWO (Plants of the World Online)
· IPNI
· Tropicos
- Botanical name validation is critical in ethnopharmacology.
- Figure 1 is descriptive but lacks statistical interpretation.



Discussion
The findings demonstrate that traditional eye care relies heavily on locally available medicinal plants and simple preparation techniques. The predominance of topical applications reflects the direct accessibility of the eye and the need for rapid symptomatic relief. Many of the documented plants are known to possess bioactive compounds with anti-inflammatory, antimicrobial, antioxidant, and wound-healing properties, which may justify their traditional use in eye disorders. Plants such as Curcuma longa, Glycyrrhiza glabra, Ocimum tenuiflorum, and Phyllanthus emblica are well-studied for their pharmacological activities, lending scientific credibility to their ethnomedicinal applications. However, several other plants documented in this review remain underexplored in the context of ocular pharmacology. Despite widespread traditional use, safety concerns remain a critical issue, particularly for remedies applied directly to the eye. Variability in preparation methods, dosages, and hygiene practices may pose risks such as irritation or infection. Therefore, ethnomedicinal knowledge must be complemented by rigorous pharmacological evaluation, toxicity studies, and clinical validation before integration into modern ophthalmic practice.	Comment by Herlin Sinay: The discussion is largely descriptive and not analytical.
Missing:
Comparative discussion with similar global reviews.
Identification of most promising candidate species.
Toxicity red flags (e.g., Strychnos potatorum, latex use in Ficus benghalensis).
Microbial contamination risk in eye drops.
No risk-benefit analysis

Future Aspects
The growing global burden of ocular diseases, combined with increasing interest in plant-based therapeutics, positions ethnomedicinal research on eye disorders at a crucial intersection of traditional knowledge and modern biomedical innovation. The present review provides a comprehensive synthesis of ethnomedicinal plants used in eye care; however, it also reveals several gaps and opportunities that can shape future research, policy development, and translational applications. The future prospects of ethnomedicinal ophthalmology extend across multiple domains, including pharmacological validation, formulation development, clinical research, conservation biology, public health integration, and digital documentation of traditional knowledge systems.	Comment by Herlin Sinay: This section is excessively long and speculative.
It reads like a grant proposal rather than a review conclusion.
Some statements are repetitive and generic (e.g., “interdisciplinary collaboration is needed”).

1. Pharmacological validation and mechanistic studies: One of the most immediate future directions involves systematic pharmacological validation of the documented plant species. Although many of the listed plants are traditionally reputed to possess anti-inflammatory, antimicrobial, antioxidant, and wound-healing properties, ocular-specific pharmacodynamics remain inadequately studied (Anmol et al., 2024). Future research should focus on:
a) In vitro assays targeting ocular pathogens responsible for conjunctivitis and keratitis.
b) Anti-inflammatory screening using ocular cell lines and models of dry eye syndrome.
c) Antioxidant and anti-cataract potential assessment using lens epithelial cell models.
d) Evaluation of anti-angiogenic and neuroprotective properties relevant to retinal disorders.
Advanced molecular techniques such as gene expression profiling, cytokine modulation studies, and oxidative stress marker analysis can help elucidate mechanisms of action. Such mechanistic insights would strengthen the scientific basis of traditional claims and may lead to identification of novel ophthalmic drug leads.
2. Phytochemical characterization and bioactive compound isolation: The therapeutic potential of ethnomedicinal plants largely depends on their bioactive constituents (Jared et al., 2024). Future studies should prioritize:
a) High-performance liquid chromatography (HPLC), GC-MS, and LC-MS profiling.
b) Isolation and structural elucidation of active phytoconstituents.
c) Standardization of extracts based on marker compounds.
For instance, flavonoids, phenolic acids, carotenoids, and alkaloids present in plants such as Phyllanthus emblica, Curcuma longa, and Glycyrrhiza glabra warrant deeper investigation for ophthalmic relevance. Bioassay-guided fractionation could facilitate identification of compounds with targeted ocular activity. Furthermore, understanding synergistic interactions within polyherbal formulations like Triphala may reveal multi-target therapeutic mechanisms, which are particularly relevant for complex ocular disorders.
Development of Standardized Ophthalmic Formulations: Traditional preparations such as decoctions, juices, and distillates lack uniformity in concentration, sterility, and dosage (Hlatshwayo et al., 2025). Future efforts should aim at converting ethnomedicinal remedies into standardized, pharmaceutically acceptable ophthalmic formulations. This includes:
a) Sterile eye drops with controlled pH and osmolarity.
b) Herbal gels or ointments for periocular application.
c) Preservative-free multidose delivery systems.
d) Nano-formulations (nanoemulsions, liposomes, nanoparticles) to enhance bioavailability and ocular penetration.
Nanotechnology-based delivery systems represent a particularly promising area. Many plant-derived compounds exhibit poor solubility or limited corneal penetration; nano-encapsulation can improve stability, prolong retention time, and reduce dosing frequency. Such innovations could bridge traditional wisdom and cutting-edge pharmaceutical science.
4. Toxicological and Safety Evaluation: Given the sensitivity of ocular tissues, safety evaluation must remain a priority. Several ethnomedicinal remedies involve direct instillation into the eye, raising concerns about sterility, toxicity, and irritation (Yoon et al., 2024). Future research should include:
a) Ocular irritation and cytotoxicity assays.
b) Acute and chronic toxicity studies in appropriate animal models.
c) Microbial contamination assessment of traditional preparations.
d) Allergenicity and hypersensitivity screening.
Standardization of preparation methods and hygiene protocols is essential before recommending broader clinical use. Establishing safety profiles will facilitate regulatory approval and enhance acceptance among ophthalmologists and healthcare policymakers.
5. Clinical trials and evidence-based integration: While ethnomedicinal practices are widely used, clinical evidence remains limited (Saensouk et al., 2026). Carefully designed clinical trials are necessary to evaluate efficacy in conditions such as:
a) Allergic and bacterial conjunctivitis
b) Dry eye syndrome
c) Blepharitis
d) Early-stage cataract
e) Post-operative inflammation
Randomized controlled trials comparing herbal formulations with standard ophthalmic drugs would provide high-quality evidence. Additionally, observational studies in rural and tribal communities can document real-world effectiveness and long-term outcomes. Integration into evidence-based practice will require collaboration between Ayurvedic physicians, ethnobotanists, pharmacologists, and ophthalmologists.
6. Integration into primary eye care programs: In developing countries where access to ophthalmic services is limited, validated ethnomedicinal remedies could play a supportive role in primary eye care (Alghamdi et al., 2023). Future public health strategies may include:
a) Training community health workers in safe preparation and usage.
b) Incorporating validated herbal eye washes in rural health kits.
c) Promoting dietary plants rich in carotenoids and antioxidants for preventive eye care.
Such integration must be carefully regulated and evidence-driven. Ethnomedicinal plants should complement, not replace, essential surgical or antibiotic interventions where necessary.
7. Conservation and sustainable utilization
The increasing demand for medicinal plants may exert pressure on natural populations. Several species documented in this review may face habitat degradation due to deforestation and climate change (Tomar et al., 2025). Future directions must therefore include:
a) Conservation status assessment of frequently used species.
b) Promotion of cultivation practices and herbal gardens.
c) Community-based conservation programs.
d) Development of seed banks and germplasm repositories.
Sustainable harvesting guidelines should be formulated, particularly for roots, bark, and latex, which may harm plant survival. Conservation efforts will ensure long-term availability of medicinal resources while protecting biodiversity.
8. Digital documentation and knowledge preservation: Traditional knowledge related to eye care is often transmitted orally and remains vulnerable to loss (Li et al., 2020). Future initiatives should focus on:
a) Creation of digital ethnomedicinal databases.
b) Geo-tagging of medicinal plant distributions.
c) Documentation of preparation techniques through audiovisual archives.
d) Protection of intellectual property rights of indigenous communities.
Ethical frameworks must ensure benefit-sharing mechanisms if commercial products are developed from traditional knowledge. Preservation efforts are particularly important in tribal and forest-dependent communities where rapid socio-cultural transitions threaten knowledge continuity.
9. Exploration of nutraceutical and preventive approaches: Beyond therapeutic interventions, ethnomedicinal plants offer opportunities for preventive eye care through nutraceutical development. Dietary plants such as Spinacia oleracea, Ipomoea batatas, and Phyllanthus emblica contain vitamins A, C, E, and carotenoids essential for retinal health (Ansari et al., 2024). Future research may explore:
a) Development of functional foods targeting age-related macular degeneration.
b) Fortified herbal beverages for oxidative stress reduction.
c) Dietary supplementation strategies in school health programs.
Preventive approaches could significantly reduce the incidence of nutritional blindness and degenerative ocular diseases.
10. Interdisciplinary and global collaboration: Future progress in ethnomedicinal ophthalmology requires interdisciplinary collaboration. Ethnobotanists can document traditional usage patterns, pharmacologists can validate bioactivity, chemists can isolate compounds, and clinicians can evaluate therapeutic efficacy. International collaborations may also facilitate cross-cultural comparison of plant use, identifying globally significant species with broad therapeutic potential (McClatchey et al., 2009). Furthermore, integration of artificial intelligence and machine learning in ethnopharmacological research could help identify patterns in plant usage, predict bioactivity based on phytochemical profiles, and prioritize species for experimental validation.
Conclusion
The present review highlights the extensive ethnomedicinal knowledge associated with the management of eye disorders and underscores the continuing relevance of plant-based remedies in primary ocular healthcare. A diverse range of more than 30 plant species belonging to multiple botanical families has been documented for the treatment of conditions such as conjunctivitis, dry eye syndrome, inflammation, infections, and early visual disturbances. The predominance of leaves and flowers as preferred plant parts, along with simple preparation methods such as decoctions, infusions, distillates, and fresh juices, reflects a cautious and experience-based approach developed through generations of traditional practice. The frequent use of topical applications, particularly eye washes and drops, demonstrates a practical understanding of localized treatment for rapid symptomatic relief. Many of the documented plants are known to contain bioactive compounds with anti-inflammatory, antimicrobial, antioxidant, and soothing properties, which align well with the pathophysiological mechanisms underlying common eye disorders. Polyherbal formulations such as Triphala and the inclusion of dietary plants rich in antioxidants further indicate a holistic approach that integrates both therapeutic and preventive strategies. However, despite widespread traditional acceptance, scientific validation remains limited for several species, especially in terms of ocular-specific pharmacological studies, toxicity profiling, and standardized formulation development.	Comment by Herlin Sinay: It reiterates earlier sections without offering a prioritized roadmap.

The findings emphasize the urgent need to bridge traditional knowledge and modern scientific research. Rigorous phytochemical characterization, experimental validation, and well-designed clinical trials are essential to establish safety, efficacy, and dosage standards. At the same time, documentation and conservation of ethnomedicinal knowledge are crucial to preserve this valuable heritage in the face of rapid socio-cultural change and biodiversity loss. In conclusion, ethnomedicinal plants offer promising potential for the development of safe, affordable, and culturally acceptable ophthalmic therapeutics. Integrating validated traditional remedies into contemporary eye care systems could contribute significantly to reducing the burden of ocular diseases, particularly in resource-limited settings, while promoting sustainable utilization of medicinal plant resources.
 This manuscript has strong thematic relevance and potential impact but requires:
· Methodological strengthening
· Critical analytical depth
· Reduction of descriptive redundancy
· Improved scientific rigor
· Careful reference verification
· Structural condensation
With substantial revision, this review could become a valuable contribution to ethnopharmacology and ophthalmic research literature.
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