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Abstract

Dandruff, or Pityriasis capitis, is a prevalent scalp disorder affecting nearly half of the global adult population, often causing significant psychosocial
distress. In Ayurveda, the traditional Indian system of medicine, this condition is known as Darunaka, a scalp ailment (KapalgataRoga) primarily
attributed to the vitiation of Vata and Kapha doshas. While conventional treatments rely on synthetic antifungal and keratolytic agents, which can have
side effects and lead to recurrence, Ayurvedic Chikitsa (treatment) employs a holistic approach using herbal formulations. This review aims to provide
a comprehensive, evidence-based analysis of the anti-dandruff potential of Ayurvedic herbs traditionally used for Darunaka. It critically examines the
correlation between the Ayurvedic pathophysiology (Samprapti) of Darunaka and the modern dermatological understanding of Pityriasis capitis, which
centers on the lipophilic yeast Malassezia globosa, sebaceous secretions, and host inflammatory responses. The phytochemical profiles and
pharmacological activities of key herbs—including Azadirachta indica (Neem), Emblica officinalis (Amla), Trigonella foenum-graescum (Fenugreek),
and Eclipta alba (Bhringraj)—are evaluated based on in-vitro, in-vivo, and clinical studies. Evidence suggests that herbs like Azadirachta indica and
Trigonella foenum-graecum possess potent anti-Malassezia activity, comparable to synthetic agents like ketoconazole, while others such as Emblica
officinalis and Eclipta alba provide crucial anti-inflammatory, antioxidant, and hair-strengthening (Keshya) benefits. The review also analyzes classical
polyherbal formulations, discusses the toxicological considerations of certain traditional ingredients like Datura metel, and highlights the importance of
Ayurvedic pharmaceutical processing (Shodhana). The synthesis of traditional knowledge and modern scientific validation reveals that the Ayurvedic
approach offers a sophisticated, multi-target strategy for managing dandruff. This integrative perspective not only substantiates the therapeutic claims
of these ancient remedies but also identifies promising avenues for the development of safer, more effective, and sustainable anti-dandruff therapies.

1. Introduction
1.1 The Global Burden and Clinical Spectrum of Dandruff

Pityriasis capitis, commonly known as dandruff, is one of the most widespread dermatological conditions, affecting approximately 50% of the adult
population worldwide, irrespective of gender or ethnicity." Characterized by the shedding of fine, white or yellowish scales from the scalp, it is often
accompanied by pruritus (itching).® Although not a life-threatening condition, dandruff carries a significant psychosocial burden, frequently leading to
diminished self-esteem, social anxiety, and a reduced quality of life." The clinical presentation of dandruff exists on a spectrum. Its mildest form,
Pityriasis simplex capitis, involves non-inflammatory scaling of the scalp.® The more severe, inflammatory variant is known as seborrheic dermatitis,
which can affect not only the scalp but also other seborrheic areas such as the face and chest, presenting with erythema (redness) and greasy scales.’
Given its high prevalence and aesthetic impact, dandruff is a major focus of the personal care industry, leading to a vast market of therapeutic
products.®

1.2 Darunaka: The Ayurvedic Perspective on a Common Ailment

In the classical texts of Ayurveda, the traditional Indian system of medicine, a condition that closely mirrors the signs and symptoms of dandruff is
described as Darunaka.' The term is derived from the Sanskrit word Daruna, meaning "difficult to bear" or “cracking,” which aptly describes the
persistent and discomforting nature of the ailment." Ayurvedic scholars have classified Darunaka in slightly different ways; Acharya Sushruta
categorized it as a KshudraRoga (a minor or less severe disease), whereas Acharya Vagbhata classified it as a KapalgataRoga (a disease localized to
the scalp).” Both classifications underscore its non-systemic but troublesome nature. The cardinal symptoms (Rupa) of Darunaka are explicitly detailed
as Kandu (itching), Rukshata (dryness or roughness of the scalp), Twaksphutana (cracking of the scalp skin with scaling), and Keshachyuti (hair fall),
which is a common secondary consequence.

1.3 Rationale for an Integrative, Evidence-Based Review

The conventional management of dandruff primarily involves topical application of shampoos and lotions containing synthetic active ingredients.
These agents are broadly categorized as antifungal (e.g., ketoconazole, zinc pyrithione, selenium sulfide), keratolytic (e.g., salicylic acid, coal tar), and
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anti-inflammatory (e.g., corticosteroids)." While often effective in the short term, these treatments are associated with several limitations. They can
cause adverse effects such as skin irritation, increased dryness, photosensitivity, and even paradoxical hair loss.” Furthermore, dandruff is a chronic and
relapsing condition, and long-term reliance on synthetic agents raises concerns about efficacy, safety, and the potential for microbial resistance.’

This has spurred a growing global interest in herbal and natural alternatives that are perceived as safer, more sustainable, and holistic.*® Ayurveda offers
a rich repository of knowledge on the use of medicinal plants for scalp disorders. However, for these traditional remedies to be accepted and integrated
into modern evidence-based practice, their therapeutic claims must be critically appraised through the lens of contemporary science. This review,
therefore, seeks to bridge the gap between ancient Ayurvedic wisdom and modern dermatological research.

1.4 Objectives

The primary objectives of this review are:
1. To systematically review the Ayurvedic concept of Darunaka, including its etiological factors (Nidana) and pathophysiology (Samprapti).
2. Tocorrelate the Ayurvedic understanding of the disease with the modern scientific pathogenesis of Pityriasis capitis.
3. To conduct an evidence-based evaluation of the phytochemical composition and pharmacological mechanisms of key Ayurvedic herbs
traditionally used in Darunaka Chikitsa.
4. To identify the existing research gaps and propose future directions for research and the development of integrative therapeutic strategies for
dandruff management.

2. Pathophysiology: A Correlative Perspective

A nuanced understanding of dandruff management requires an appreciation of both the ancient holistic framework of Ayurveda and the modern
molecular-level understanding of dermatology. By correlating these two perspectives, a more comprehensive picture of the disease emerges.

2.1 The Ayurvedic View: Darunaka Samprapti (Pathogenesis)

According to Ayurvedic principles, disease manifests from an imbalance of the three fundamental bio-energetic principles, or doshas: Vata
(representing air and ether; governs movement and dryness), Pitta (representing fire and water; governs metabolism and transformation), and Kapha
(representing earth and water; governs structure and lubrication). The pathogenesis (Samprapti) of Darunaka is primarily attributed to the vitiation of
Vata and Kapha doshas.”

The specific roles of the vitiated doshas in producing the symptoms of Darunaka are well-defined. An aggravated Vata dosha, with its inherent
qualities of dryness (Ruksha) and roughness, is the principal cause of the characteristic Rukshata (dryness of the scalp) and Twaksphutana (cracking
and scaling of the scalp skin).® This leads to the formation of fine, dry, and loose flakes. Conversely, an aggravated Kapha dosha, with its oily
(Snigdha) and sticky qualities, is responsible for the pruritus (Kandu) and the tendency for skin cells to clump together, forming oily, adherent scales.®
While Vata and Kapha are the primary drivers, the Ayurvedic scholar Videha also noted the secondary involvement of Pitta dosha and Rakta dhatu
(blood tissue).” Vitiated Pitta is associated with heat and inflammation, correlating with the redness, burning sensations, and inflammatory aspects seen
in more severe cases of dandruff. The involvement of Rakta is explained by the concept of Ashraya-Ashrayi bhava, which describes the intimate
relationship between a tissue (dhatu) and the dosha that resides within it; Pitta resides in Rakta, and thus, vitiation of one often leads to the vitiation of
the other.® This combined Pitta-Rakta aggravation is also considered the primary cause of the associated hair fall (Keshachyuti).®

The etiological factors (Nidana) that trigger this dosha imbalance are multifaceted and include improper diet (e.g., excessive consumption of sour or
heavy foods), lifestyle choices (e.g., inadequate sleep, stress or Manastapa), poor scalp hygiene (e.g., not oiling or washing the hair properly), and
exposure to environmental factors like dust and cold weather.

2.2 The Modern Dermatological View: The Pathogenesis of Pityriasis Capitis

Modern dermatology explains the pathogenesis of dandruff through the interplay of three primary factors: sebaceous gland secretions (sebum), the
metabolic activity of scalp microorganisms, and individual host susceptibility.?

The Microbiome Factor: The central etiological agent implicated in dandruff is the lipophilic yeast Malassezia, a commensal fungus that is part of the
normal scalp microbiome.”® While present on nearly all human scalps, in individuals with dandruff, its population is significantly increased, often 1.5 to
2 times the normal level.® The species most strongly associated with the condition is Malassezia globosa.?’ This yeast thrives on the scalp by
metabolizing triglycerides found in sebum, the natural oil produced by sebaceous glands. Using lipase enzymes, M. globosa breaks down these
triglycerides, releasing a byproduct: oleic acid, an unsaturated fatty acid.*

The Host and Inflammatory Response: The onset of dandruff symptoms is not caused by the yeast itself, but by the host's reaction to its metabolic
byproducts. In approximately 50% of the population, the scalp is sensitive to oleic acid.?? When oleic acid is produced in excess, it penetrates the
stratum corneum, the outermost layer of the epidermis. This penetration compromises the skin's natural barrier function and triggers a pro-inflammatory
cascade.” The scalp's response to this irritation is epidermal hyperproliferation—a dramatic acceleration of the skin cell turnover rate. Normally, scalp
skin cells mature and are shed over a period of about one month; in a dandruff-affected scalp, this cycle is shortened to just 2-7 days.” This rapid
turnover results in the incomplete maturation of corneocytes, which are then shed in large, oily, and visible clumps (flakes) composed of parakeratotic
cells (cells that have retained their nuclei).® This entire process—barrier disruption, inflammation, and hyperproliferation—creates a self-perpetuating
cycle that defines the pathophysiology of dandruff and seborrheic dermatitis.”

The Ayurvedic dosha-based description of Darunaka can be interpreted not merely as an ancient philosophical construct but as a sophisticated and
functional framework for the clinical classification of dandruff subtypes. This ancient diagnostic model provides a nuanced approach that has direct



International Journal of Research Publication and Reviews, Vol 6, Issue 8, pp 774-786 August, 2025 776

parallels in modern clinical presentations. The cardinal symptom of Vata imbalance on the skin is Rukshata (dryness), which directly maps to the
clinical picture of dry dandruff (Pityriasis simplex capitis), where small, non-adherent white flakes are prominent.® In contrast, the cardinal symptoms
of Kapha imbalance are oiliness (Snigdhata in excess) and itching (Kandu), which align perfectly with the greasy, yellowish, adherent scales and
pruritus characteristic of oily dandruff and seborrheic dermatitis.® Furthermore, the explicit mention of Pitta and Rakta involvement in cases with
inflammation provides a clear parallel to the key feature that distinguishes seborrheic dermatitis from simple dandruff in the modern clinical spectrum.®
This suggests that the Ayurvedic diagnostic framework allows for a personalized treatment approach, utilizing Vata-pacifying herbs for dry dandruff
and Kapha-Pitta-pacifying herbs for the inflammatory type, a level of personalization often absent in conventional, one-size-fits-all treatments.

Table 1: Correlative Pathophysiology of Darunaka and Pityriasis Capitis

Ayurvedic Concept

Sanskrit Term

Modern Dermatological
Correlate

Supporting Evidence

Primary Cause

Dosha Vaishamya (Dosha
Imbalance)

Host Susceptibility &
Microbiome Imbalance

Vata-Kapha Pradhana

Interaction of Sebum
&Malassezia

Key Pathological Process

Vata Vriddhi (Aggravated
Vata)

Epidermal Barrier Disruption,
Dryness

Kapha Vriddhi (Aggravated
Kapha)

Hypersecretion of Sebum,
Corneocyte Cohesion

Pitta-Rakta Dushti (Vitiated
Pitta & Blood)

Inflammatory Cascade,
Microinflammation

Dhatu Kshaya (Tissue

Epidermal Hyperproliferation,

Depletion) Parakeratosis
Primary Symptoms Kandu Pruritus (ltching) °
Rukshata Dryness, Xerosis s
Scaling, Flaking a
Twaksphutana (Desquamation)
Secondary Symptoms Keshachyuti Hair Fall (Telogen Effluvium) s

Daha (not always present)

Burning Sensation,
Inflammation

Associated Factors

Ahara-Vihara (Diet/Lifestyle),
Manastapa (Stress)

Environmental Factors, Diet,
Stress, Hormones
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3. Evidence-Based Review of Key Anti-Dandruff Ayurvedic Herbs

Ayurvedic Chikitsa for Darunaka employs a wide array of medicinal plants. The efficacy of these herbs can now be understood through modern
pharmacological and phytochemical analysis, which often validates their traditional therapeutic actions.

3.1 Azadirachta indica (Nimba / Neem): The Potent Purifier

Ayurvedic Profile:Azadirachta indica, or Neem, is one of the most revered herbs in Ayurveda for skin and scalp disorders. Its pharmacological
properties are primarily defined by its Tikta (bitter) and Kashaya (astringent) tastes, which make it a potent pacifier of Kapha and Pitta doshas (Kapha-
Pitta Shamaka). Its traditional therapeutic actions (Karma) relevant to Darunaka include Kandughna (anti-pruritic), Kushtaghna (effective in skin
diseases), and Krimighna (antimicrobial/anthelmintic).?’

Phytochemistry: Neem is a rich source of complex bioactive compounds, primarily tetranortriterpenoids and limonoids. The most well-known of these
are azadirachtin, nimbin, nimbidin, and nimbolinin, which are responsible for its wide-ranging therapeutic effects.*

Evidence of Efficacy:

e  Antifungal Activity: Numerous in-vitro studies have validated Neem's traditional Krimighna property. Extracts from Neem leaves and bark
have demonstrated significant antifungal activity against the primary causative agents of dandruff, including Malassezia furfur, M. globosa,
and M. restricta. The efficacy of these extracts has been shown to be comparable to that of the standard synthetic antifungal drug,
ketoconazole, providing strong evidence for its use as a primary anti-dandruff agent.**

e  Anti-inflammatory Mechanism: The compound nimbidin, isolated from Neem oil, has been identified as a potent anti-inflammatory
agent.” It helps to soothe scalp irritation, redness, and inflammation by modulating the synthesis of pro-inflammatory mediators like
prostaglandins.30 This action directly addresses the inflammatory component of Darunaka, which is attributed to vitiated Pitta.

. Cleansing Action: Traditionally, decoctions of Neem leaves are used as a hair wash to prevent dandruff.” This practice suggests a
cleansing action that helps in the mechanical removal of scales and excess sebum from the scalp, maintaining hygiene and preventing
microbial overgrowth.

3.2 Emblica officinalis (Amalaki / Indian Gooseberry): The Antioxidant Powerhouse

Ayurvedic Profile:Emblica officinalis, or Amla, is a cornerstone of Ayurvedic medicine, revered as a premier Rasayana (rejuvenative) herb. In the
context of hair care, it is known for its Keshya (hair-strengthening and promoting) properties.* Its cooling nature and high concentration of antioxidants
make it an excellent pacifier of Pitta dosha.

Phytochemistry: Amla is one of the richest natural sources of Vitamin C (ascorbic acid). It also contains a high concentration of hydrolysable tannins
(e.g., emblicanin A and B), flavonoids, and other phenolic compounds, which contribute to its powerful antioxidant and therapeutic effects.®

Evidence of Efficacy:

e  Antifungal Activity: In-vitro studies have confirmed that various extracts of Amla possess significant inhibitory activity against dandruff-
causing fungi. Fresh fruit juice, in particular, has been shown to be highly effective against both M. furfur and M. globosa.*” Research also
suggests that its antifungal efficacy is synergistically enhanced when used in combination with other herbs like henna andAcacia concinna
(Shikakai)."

e Anti-inflammatory and Antioxidant Effects: The high concentration of tannins and Vitamin C provides potent antioxidant activity, which
helps to neutralize free radicals and combat oxidative stress on the scalp—a factor known to exacerbate inflammation.*® Its anti-
inflammatory properties help to soothe the scalp and reduce redness and irritation associated with dandruff.*

. Hair and Scalp Conditioning: Amla is traditionally used to strengthen hair follicles, prevent hair fall (Keshachyuti), and improve overall
hair texture and luster.** By nourishing the scalp and hair roots, it addresses the secondary symptoms ofDarunaka and improves the scalp's
resilience.

3.3 Trigonella foenum-graecum (Methika / Fenugreek): The Scalp Hydrator and Soother

Ayurvedic Profile: Fenugreek seeds (Methika) are traditionally used in the form of a Lepa (paste) for scalp application. This practice is aimed at
hydrating the scalp to prevent Rukshata (dryness), soothing irritation, and nourishing the hair. It is considered effective in pacifying both Vata and
Kapha doshas.*

Phytochemistry: Fenugreek seeds are rich in proteins, mucilaginous fiber, and various bioactive compounds, including flavonoids, saponins, and
alkaloids.*

Evidence of Efficacy:

. Potent Anti-Malassezia Activity: The anti-dandruff potential of Fenugreek is strongly supported by modern scientific research. A
significant in-vitro study demonstrated that an aqueous extract of fenugreek leaves possessed anti-Malassezia furfur activity that was
statistically comparable to a 2% solution of ketoconazole, a gold-standard synthetic antifungal agent used in dandruff treatment.” This
powerful antifungal action is attributed to its rich flavonoid content, including compounds like quercetin and kaempferol, which are known
to inhibit key fungal enzymes.**
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e Scalp Conditioning and Hydration: The high mucilage content of fenugreek seeds forms a protective and hydrating layer on the scalp
when applied as a paste. This provides excellent moisturization, directly countering the Rukshata (dryness) caused by aggravated Vata
dosha and soothing the associated itch.*

3.4 Eclipta alba (Bhringraj): The King of Hair (Keshya)

Ayurvedic Profile: Eclipta alba, known as Bhringraj, is arguably the most celebrated Keshya (hair-promoting) herb in Ayurveda. Its primary
traditional use is to prevent hair loss, promote hair growth, and delay premature graying.** Within the context of Darunaka Chikitsa, its principal role is
to address the debilitating secondary symptom of Keshachyuti (hair fall).

Evidence of Efficacy:

e  Conflicting Antifungal Data: The scientific evidence regarding Bhringraj's direct antifungal action against Malassezia is inconsistent. One
study reported that both aqueous and ethanolic extracts of E. alba, as well as shampoos formulated with these extracts, exhibited notable
antifungal activity against Malassezia species.” In contrast, another study found thatE. alba showed no inhibitory effect against
Pityrosporumovale (an older name for Malassezia).” This discrepancy highlights a need for further research to clarify its direct anti-
dandruff potential, which may depend on the type of extract, concentration, or specific fungal strain tested.

e  Scalp Health and Hair Growth: Despite the ambiguity of its antifungal properties, Bhringraj's benefit for overall scalp health is well-
supported. Clinical studies have shown that topical application can improve scalp conditions, increase hair density and thickness, and reduce
symptoms like itching and excess sebum.”” Its primary contribution to dandruff management, therefore, appears to be strengthening the scalp
environment and hair follicles, making them more resilient to the damage caused by dandruff, rather than directly eradicating the causative
fungus.

The varied evidence for these herbs reveals a sophisticated therapeutic strategy within Ayurveda. Some herbs, like Fenugreek and Neem, function as
potent primary agents with strong, direct anti-Malassezia activity that is comparable to modern synthetic drugs.14 Their action is pathogen-focused.
Other herbs, like Bhringraj, appear to function as secondary, supportive agents. While their direct antifungal action may be less pronounced or debated,
their primary role is to mitigate the consequences of the disease, such as hair fall (Keshachyuti), and to improve the overall health and resilience of the
scalp and hair (Keshya property).41 This indicates that Ayurvedic Chikitsa employs a strategic, multi-target approach: using primary herbs to address
the root cause (the dosha imbalance and microbial overgrowth) and secondary herbs to manage the resulting symptoms and strengthen the affected
tissues (dhatus).

3.5 Other Promising Herbs

Several other herbs are traditionally used and scientifically validated for their anti-dandruff properties:

. Pongamia pinnata (Karanja): Karanja oil is prized for its potent antifungal and antibacterial properties, making it highly effective for
treating dandruff and soothing an itchy scalp.*® It is often used as a less pungent alternative to Neem oil.*

. Melaleuca alternifolia (Tea Tree Qil): Although not a classical Indian herb, its potent antimicrobial properties have led to its integration
into modern Ayurvedic and herbal formulations. Its efficacy is supported by a randomized clinical trial where a 5% tea tree oil shampoo
resulted in a 41% improvement in dandruff severity, significantly outperforming the placebo.®* This validates the use of essential oils with
strong antifungal activity in scalp care.

e Datura metel (Dhattura): This is a key ingredient in classical formulations like Dhurdhurapatradi Thailam.** Its traditional use is
supported by modern studies confirming its "antimalassezic" activity.*®> However, its use is a critical point of discussion due to its inherent
toxicity, which will be addressed later.

Table 2: Summary of Evidence for Key Anti-Dandruff Ayurvedic Herbs

Herb (Botanical Name) Ayurvedic Action Key Phytochemicals Pharmacological Evidence Summary
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(Karma) Mechanism (Evidence- (Clinical/In-vitro,
based) Source ID)
Potent anti- .
rimighna R = I
Neem Kandughne{ Azadirachtin, Nimbin, Anti-inflammatory by com irable . Y
(Azadirachtaindica) Kushtaghna’ Nimbidin inhibiting ketocznazole 14
prostaglandin '
synthesis.

Amla (Emblica
officinalis)

Keshya, Rasayana,
Pitta Shamaka

Vitamin C, Tannins,
Flavonoids

Anti-Malassezia
activity; Potent
antioxidant and anti-
inflammatory effects;
Strengthens hair
follicles.

In-vitro antifungal
activity, especially
fresh juice; hair growth
promotion. *

Fenugreek (Trigonella
foenum-graecum)

Vata-Kapha Shamaka,
Kandughna

Flavonoids, Saponins,
Alkaloids, Mucilage

Potent anti-Malassezia
activity by inhibiting
fungal enzymes;
Provides scalp
hydration.

Strong in-vitro anti-

Malassezia activity

comparable to 2%
ketoconazole. *

Bhringraj (Eclipta
alba)

Keshya, Rasayana

Coumestans,
Flavonoids,
Triterpenes

Improves scalp health,
promotes hair growth,
reduces sebum and
itching. Antifungal
action is debated.

Conflicting in-vitro
antifungal data; strong
evidence for improving

scalp health and hair

growth. *°

Karanja
(Pongamiapinnata)

Krimighna,
Kushtaghna

Karanjin, Pongamol,
Flavonoids

Potent antifungal and
antibacterial properties.

Traditional use
supported by
phytochemical profile
indicating strong
antimicrobial action. %

Datura (Datura metel)

Krimighna,
Kandughna, Vishaghna
(in processed form)

Tropane alkaloids
(Atropine,
Scopolamine)

Potent anti-Malassezia
activity.

A key ingredient in
classical anti-dandruff
oils; in-
vitroantimalassezic
activity confirmed. %

4. Analysis of Classical and Proprietary Formulations
4.1 The Principle of Polyherbal Synergy

A fundamental principle of Ayurvedic pharmacology (Bhaishajya Kalpana) is the preference for polyherbal formulations (Yogas) over single herbs
(Ekal Dravya). This approach is based on the concept of synergy, where the combination of multiple herbs results in a therapeutic effect that is greater
than the sum of the individual actions of each herb. In the context of Darunaka, polyherbal formulations are designed to address the complex
pathophysiology from multiple angles simultaneously. For example, a single formulation might contain herbs with antifungal (Krimighna), anti-
inflammatory (Shothahara), anti-pruritic (Kandughna), and scalp conditioning properties, thereby targeting the causative microbe, the host's
inflammatory response, the primary symptoms, and the overall health of the scalp tissue.*
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4.2 Review of Classical Formulations

Several classical formulations are specifically indicated for Darunaka in Ayurvedic texts. These are typically oil-based (Tailam) or paste-based (Lepa)
preparations for topical application.

. DhurdhurapatradiThailam: This is a classical medicated oil with Datura metel (Dhurdhura) as its primary active ingredient, typically
prepared in a base of sesame or coconut 0il.* The oil base itself helps to pacifyVata dosha by alleviating dryness (Rukshata). The key
ingredient, Datura, provides potent Krimighna (antifungal) and Kandughna (anti-itch) actions, directly targeting the primary cause and the
most bothersome symptom of dandruff.**

e  Neelibringadi Keram: This is another renowned hair oil, particularly popular in the Kerala school of Ayurveda. Its formulation includes
Neeli (Indigo), Bhringraj, Amla, and notably, Karnasphota (Winter Cherry or Cardiospermum halicacabum) in a coconut oil base.®
WhileBhringraj and Amla work to strengthen the hair and prevent Keshachyuti, the herb Karnasphota is specifically indicated for reducing
dandruff and relieving scalp itching.®” This formulation exemplifies the multi-target approach, addressing both the primary condition and its
secondary effects.

e  Priyaladi Lepa: Mentioned in the classical text Sharangadhara Samhita, this is a Lepa (medicinal paste) designed for topical application.*®
Its ingredients includePriyala (Buchanania latifolia), Kushta (Saussurealappa), Yashtimadhu (Glycyrrhiza glabra), rock salt, and honey.®
A pharmacological review of its individual components suggests that the formulation possesses a combination of anti-inflammatory,
antifungal, anti-pruritic, and natural exfoliating effects, making it a comprehensive treatment for the symptoms ofDarunaka.

4.3 Herbal vs. Synthetic Shampoos: A Comparative Look at Clinical Data

Recent scientific studies have begun to compare the efficacy of modern herbal shampoos with their synthetic counterparts, yielding insightful results.”
One comprehensive comparative study evaluated the anti- Malassezia furfur activity of several herbal and synthetic shampoos. The findings revealed
that while potent synthetic shampoos containing agents like Piroctone olamine or Ketoconazole showed superior fungal inhibition after a single, brief
contact, this advantage diminished with repeated use.®

Crucially, the study demonstrated that when applied regularly (simulating real-world daily or alternate-day use), herbal shampoos were as effective as
synthetic options in managing M. furfur growth and viability.* This suggests that the perceived lower potency of herbal agents can be compensated for
by consistent application, leading to comparable long-term outcomes. Furthermore, the analysis highlighted a significant safety advantage for herbal
formulations, which were generally found to be milder and free of common allergens and harsh surfactants (like Sodium Lauryl Sulphate) that are often
present in synthetic shampoos and can cause scalp irritation.™

5. Safety, Toxicology, and the Importance of Shodhana

While herbal remedies are often perceived as inherently safe, a responsible and scientific evaluation requires a thorough assessment of their
toxicological profiles, especially for potent botanicals used in classical formulations.

5.1 Topical Safety Profile of Common Anti-Dandruff Herbs

The majority of herbs commonly used in anti-dandruff formulations, such as Neem, Amla, Bhringraj, and Karanja, are generally considered safe for
topical application. Toxicological reviews and safety data sheets indicate a low risk of skin irritation or sensitization.®® For instance, Neem oil is
described as only slightly irritating to the skin, and Karanja oil is classified as a non-skin irritant in safety assessments.® However, rare cases of allergic
contact dermatitis or other idiosyncratic reactions like Lichen planus pigmentosus (reported with Amla oil) can occur.*® Therefore, as a standard
precaution, a patch test is always advisable before the widespread application of any new herbal product.®

5.2 The Critical Case of Datura metel

The inclusion of Datura metel (Dhattura) in classical anti-dandruff formulations like DhurdhurapatradiThailam warrants special attention. Modern
toxicology has unequivocally established that all parts of the Datura plant, especially the seeds, are highly poisonous due to the presence of potent
tropane alkaloids such as atropine, hyoscyamine, and scopolamine.” Ingestion of raw Datura can lead to severe anticholinergic toxidrome,
characterized by delirium, hallucinations, tachycardia, and respiratory depression, which can be fatal.®

The presence of such a toxic herb in a classical therapeutic formulation is not an oversight or a primitive error. Instead, it points to the advanced
pharmaceutical sophistication of ancient Ayurvedic practitioners. Ayurveda itself classifies Datura as an Upavisha—a category of secondary toxic
plants that have potent medicinal properties but require purification before use.”” This mandatory purification process, known as Shodhana, involves
specific, well-defined procedures (such as boiling in cow's milk) designed to detoxify the raw herb, mitigating its harmful effects while preserving or
even enhancing its therapeutic efficacy.” Therefore, the classical recommendation for Datura in Darunaka implicitly includes the non-negotiable
prerequisite of Shodhana. This is a critical distinction that modern researchers, formulators, and consumers must understand to avoid the dangerous
misinterpretation of classical texts and the unsafe use of raw, unprocessed toxic herbs.

5.3 A Note on Heavy Metal Contamination

A separate but important safety concern related to some Ayurvedic products is the potential for contamination with heavy metals like lead, mercury,
and arsenic.”® While this is not an issue with the herbs themselves, it can arise from poor manufacturing practices, environmental contamination of the
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raw materials, or the intentional addition of certain mineral-based ingredients (Bhasmas) without proper purification. Studies on some commercial
Ayurvedic products, including those containing Bhringraj, have highlighted this risk.”® This underscores the critical importance of sourcing herbal
products from reputable manufacturers who adhere to Good Manufacturing Practices (GMP) and provide third-party testing for heavy metals and other
contaminants.

Table 3: Safety and Toxicological Profile of Selected Herbs for Topical Use

Known Side
Herb (Botanical Name) Effects/Toxicology
(Topical/General)

Contraindications

&Precautions Supporting Evidence

Slightly irritating to skin and
Neem (Azadirachta indica) eyes. Systemic toxicity if
ingested.

Generally safe for topical use. &5
Avoid ingestion.

Rare instances of skin

. L irritation or Lichen plan nerally safe for topical use.
Amla (Emblica officinalis) altion or Lichen planus Generally safe for topical use 6
pigmentosus with UV Patch test recommended.
exposure.

Rare allergic reactions.
Concerns about heavy metal Source from reputable, third- =
contamination in some party tested suppliers.
commercial products.

Bhringraj (Eclipta alba)

Classified as a non-skin
Karanja (Pongamia pinnata) irritant. Generally considered
very safe for topical use.

Cosmetic use only. Not for &
children under 3.

Must undergo Shodhana
(purification) before use.
Never use raw or unprocessed
plant parts. Avoid contact with
mucous membranes.

Highly poisonous if ingested
due to tropane alkaloids.
Topical use requires extreme
caution.

Datura (Datura metel)

6. Discussion
6.1 Synthesizing the Evidence: From Ayurvedic Karma to Pharmacological Mechanisms

This review demonstrates a strong convergence between the traditional therapeutic actions (Karma) described in Ayurveda and the pharmacological
mechanisms identified by modern science. The Ayurvedic concept of Krimighna (antimicrobial) action is directly validated by numerous in-vitro
studies confirming the potent anti-Malassezia activity of herbs like Neem, Fenugreek, and Amla."* Similarly, the actions of Kandughna (anti-pruritic)
and Shothahara (anti-inflammatory) find their parallel in the scientifically demonstrated ability of compounds like nimbidin from Neem to inhibit
inflammatory mediators.*® The Keshya (hair-promoting) property of herbs like Bhringraj and Amla is substantiated by modern studies showing their
ability to stimulate hair follicles and improve scalp health.”’ Furthermore, the traditional use of certain herbs in cleansing preparations can be correlated
with a mild keratolytic or exfoliating effect, corresponding to the Ayurvedic concepts of Lekhana (scraping) and Shodhana (cleansing), which aid in the
removal of dandruff flakes.®

6.2 The Holistic Advantage: A Multi-Target Approach

A key strength of the Ayurvedic approach to Darunaka is its inherently holistic and multi-target nature. Unlike many conventional treatments that focus
on a single mechanism (e.g., only antifungal or only keratolytic), classical Ayurvedic formulations are designed to address the multifaceted nature of
the condition simultaneously.* A typical polyherbal oil or paste targets the causative microbe (Malassezia), modulates the host's inflammatory response,
helps to normalize epidermal proliferation, corrects the underlying dosha imbalance (e.g., reducing dryness or oiliness), and addresses secondary
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symptoms like hair fall. This comprehensive strategy may offer a more sustainable, long-term solution for managing a chronic and relapsing condition
like dandruff, potentially leading to fewer relapses compared to single-target therapies.

6.3 Identifying Research Gaps and Future Directions

Despite the promising evidence, several research gaps need to be addressed to fully integrate these Ayurvedic herbs into mainstream clinical practice.

. Clinical Trials: There is a pressing need for more high-quality, large-scale, randomized, double-blind, placebo-controlled clinical trials.
While in-vitro data is abundant, robust human clinical evidence is still limited for many herbs and classical formulations.*®

e  Standardization: A significant challenge in herbal medicine research is the lack of standardization. Future studies should use standardized
extracts with well-defined phytochemical profiles to ensure consistency, reproducibility, and accurate dose-response assessments.

e  Clarification of Conflicting Data: The contradictory findings regarding the antifungal activity of herbs like Eclipta alba need to be
resolved through further, more rigorous investigation.*

e  Validation of Shodhana: The Ayurvedic process of Shodhana for toxic herbs like Datura metel presents a fascinating area for research.
Modern analytical techniques should be employed to scientifically validate these traditional pharmaceutical processes, quantifying the
reduction in toxic alkaloids while confirming the retention of active therapeutic compounds.

. Objective Measurement of Scalp Parameters: Future clinical trials should incorporate objective, non-invasive measurement techniques,
such as the use of a Sebumeter® to quantify changes in scalp sebum production, which is a key factor in dandruff pathogenesis.*

7. Conclusion

This evidence-based review establishes a strong scientific rationale for the use of specific Ayurvedic herbs in the management of dandruff (Darunaka).
A clear and consistent correlation exists between the classical Ayurvedic pathophysiology, centered on the imbalance of Vata and Kapha doshas, and
the modern dermatological understanding of Pityriasis capitis, which involves the interplay of Malassezia yeast, sebum, and host inflammation.

The analysis of scientific literature provides compelling evidence for the efficacy of several key herbs. Botanicals such as Trigonella foenum-graecum
(Fenugreek) and Azadirachta indica (Neem) have demonstrated potent anti-Malassezia activity, with efficacy comparable to gold-standard synthetic
antifungal agents. Other herbs, including Emblica officinalis (Amla) and Eclipta alba (Bhringraj), play crucial supportive roles by providing anti-
inflammatory, antioxidant, and hair-strengthening benefits, thereby addressing the condition in a holistic manner.

The traditional Ayurvedic preference for polyherbal formulations represents a sophisticated, multi-target therapeutic strategy that may offer advantages
over single-mechanism conventional treatments in managing this chronic and relapsing condition. However, the use of potent herbs like Datura metel
must be approached with extreme caution, underscoring the necessity of adhering to traditional pharmaceutical purification processes (Shodhana).

In conclusion, the integration of ancient Ayurvedic wisdom with modern scientific validation offers a promising and sustainable pathway for the
effective management of dandruff. The herbs and principles of Darunaka Chikitsa represent a valuable resource for future research and the development
of novel, safer, and more holistic anti-dandruff therapies.
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