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Abstract

Dermatophytosis, commonly known as ringworm, is a widespread fungal infection that affects the skin, hair,
and nails and is caused by dermatophytes (Trichophyton, Microsporum, and Epidermophyton). Traditional
treatments rely on topical and systemic antifungal medications, which, despite their efficacy, often have
limitations, including side effects and incomplete resolution in some cases. The emergence of Siddha
medicine, an ancient traditional healing system from South India, provides an alternative therapeutic
approach, especially with the advent of nanoformulations. Nano Siddha medicine utilizes nanotechnology to
enhance the delivery, bioavailability, and efficacy of herbal compounds with antifungal properties, such as
turmeric (Curcuma longa) and neem (Azadirachta indica). These formulations provide targeted delivery to
infected regions, enhanced penetration into the cutaneous layers, and reduced dosage, thereby minimizing
adverse effects. Preliminary studies have demonstrated promising antifungal activity, although clinical
validation is limited. This review explores the etiology, clinical presentation, and conventional treatments for
dermatophytosis, while highlighting the role of nano-Siddha medicine as a novel therapeutic modality. This
emphasizes the advantages of nanoformulations, including enhanced bioavailability, sustainability, and
reduced side effects, while addressing the current limitations and the need for further research. Integrating
traditional knowledge with modern science through nano-Siddha medicine has the potential to revolutionize
dermatophytosis management and improve patient outcomes.

Introduction

Dermatophytosis is a common fungal infection caused by dermatophytes that affect the skin, hair, and nails.
These infections require new treatment alternatives because of increasing resistance. Several studies have
explored the use of natural extracts as potential antidermatophytic agents. The aqueous Azorean Black Tea
(ABT) extract exhibited significant antidermatophytic activity against Trichophyton mentagrophytes, T.
rubrum, and Microsporum canis, with fungicidal effects at relatively low concentrations (Fernandes et al.,
2023). Similarly, the ethanolic extract of Withania chevalieri (WcCEE) demonstrated concentration-
dependent fungicidal activity against dermatophytes, with potential synergistic effects when combined with
terbinafine (Correia et al. 2023). Both extracts appeared to target the fungal cell wall, particularly -1,3-glucan
synthesis pathway. Interestingly, the p21-activated kinase (PAK) protein TrCla4 in T. rubrum was found to
be crucial for mycelial growth and hyphal morphology, suggesting it as a potential therapeutic target for
dermatophytosis (Ishii et al., 2023). Additionally, phenolic-rich extracts from various plant sources, including
Olea europaea, Castanea sativa, Punica granatum, and Vitis vinifera, have been shown to significantly inhibit
the growth of Trichophyton interdigitale and other pathogenic fungi (Lombardi et al., 2023). These studies
highlight the potential of natural extracts and novel molecular targets for developing alternative treatments
for dermatophytosis. The antidermatophytic, antioxidant, and anti-inflammatory properties of these extracts,
combined with their low toxicity, make them promising candidates for pharmaceutical and dermocosmetic
applications in the management of fungal skin infections.

This condition is prevalent worldwide and can affect individuals of all ages. The clinical manifestations of
dermatophytosis vary depending on the site of infection and the specific species involved. The primary lesions
typically include erythematous, scaly patches with a raised, advancing border (Pesqué et al., 2024). These
infections can affect different parts of the body, including the skin, hair, and nails. Interestingly, recent
research has highlighted the importance of accurate taxonomic delineation of etiologic agents responsible for
dermatophytosis. A study in India revealed that the organism causing a recalcitrant dermatophytosis epidemic
belongs to the "Indian ITS genotype," currently labeled as T. indotineae, a clonal offshoot of T.
mentagrophytes (Rudramurthy et al., 2023). This finding emphasizes the role of specific species in
determining the clinical course and severity of the infection. In conclusion, while the general clinical
presentation of dermatophytosis involves erythematous, scaly lesions, the specific manifestations can vary
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based on the anatomical site and the infecting species. The identification of T. indotineae as the causative
agent in the Indian epidemic underscores the importance of accurate species identification in understanding
and managing dermatophytosis outbreaks (Rudramurthy et al., 2023). Traditional treatment options include
topical antifungals and systemic medications; however, there is growing interest in alternative therapies,
including Siddha medicine, particularly its nano formulations. Traditional antifungal treatments face
challenges due to increasing drug resistance and limited options, prompting interest in alternative therapies.
Siddha medicine, an indigenous system, offers potential solutions through natural products and herbal
formulations (Mandal et al., 2023).

The poly-herbal formulation Kabasura Kudineer from Siddha medicine was evaluated using computational
approaches to identify potential inhibitors against SARS-CoV-2 targets. Top bioactive compounds like
quercetin, gallic acid, and chrysoeriol showed promising binding affinities and stability against viral targets
(Mandal et al., 2023). While this study focused on antiviral properties, it demonstrates the potential of Siddha
formulations in addressing microbial infections.

In addition to Siddha medicine, other natural products have shown promise as antifungal agents. Plant-derived
compounds like catechins enhanced the susceptibility of Candida glabrata to azole antifungals (Hervay et al.,
2023). Essential oils, such as those from Lippia origanoides, demonstrated synergistic effects with fluconazole
against resistant Candida tropicalis strains. Patchouli alcohol exhibited antifungal and antibiofilm activity
against Candida albicans (Zhang et al., 2023).

These findings highlight the potential of traditional medicine systems and natural products as alternative or
complementary therapies to conventional antifungal treatments. The integration of these approaches with
modern drug development techniques may lead to more effective and less toxic antifungal strategies.
Etiology and Pathophysiology

Dermatophytosis is indeed primarily caused by fungi belonging to the genera Trichophyton, Microsporum,
and Epidermophyton. However, recent molecular techniques have expanded our understanding of
dermatophyte taxonomy. According to (Pérez-Rodriguez et al., 2023), dermatophytes are now classified into
seven genera: Trichophyton, Microsporum, Epidermophyton, Nannizzia, Paraphyton, Lophophyton, and
Arthroderma. Genotypic analysis of clinical isolates revealed that Trichophyton was the most prevalent genus
(63.8%), followed by Nannizzia (25.5%), Arthroderma (9.6%), and Epidermophyton (1.1%) (Pérez-
Rodriguez et al., 2023). Interestingly, the taxonomic delineation of dermatophytes is still debated, particularly
in the context of the ongoing epidemic in India. Rudramurthy et al., 2023 discusses the controversy
surrounding the designation of T. indotineae, which is considered a clonal offshoot of T. mentagrophytes.
This study highlights the importance of multigene sequence analysis in accurately identifying dermatophyte
species and understanding their evolutionary relationships. This updated classification system provides a more
nuanced understanding of dermatophyte diversity and may have implications for diagnosis and treatment
strategies.

Dermatophytes are fungi that invade keratinized tissues, leading to inflammation and characteristic
erythematous lesions in dermatophytosis infections. While the papers provided do not directly discuss
dermatophytes, we can draw some relevant insights from the information given about skin structure and
inflammatory skin conditions: Keratinized tissues in the skin, such as the stratum corneum, provide an
important barrier function. As described in the epidermis of amniotes like humans contains a corneous layer
composed of various corneous proteins that contribute to its protective properties. Invasion of these
keratinized layers by dermatophytes disrupts this barrier (Hassan Z et al, 2023). The inflammatory response
to fungal invasion likely involves some similar mechanisms as seen in other inflammatory skin conditions.
For example, Nenciarini S et al, 2023’ discusses how atopic dermatitis involves increased levels of
inflammatory markers like IL-4, IL-13, and IgE, as well as infiltration of inflammatory cells like eosinophils.
A similar inflammatory cascade may occur in dermatophyte infections Nenciarini S et a/, 2023). While not

4498



Frontiers in Health Informatics www.healthinformaticsjournal.com
ISSN-Online: 2676-7104

specifically about dermatophytes, (Alibardi Letr al, 2023) provides some general insights into fungal
interactions with host tissues. It notes that fungal extracellular vesicles can play a role in pathogenicity and
mediating interactions with the environment. Such mechanisms may be involved in how dermatophytes
invade and interact with keratinized tissues (Alibardi Let a/, 2023). Dermatophytes are not explicitly
discussed, the papers provide context on skin structure, inflammatory processes, and fungal-host interactions
that help explain how dermatophyte invasion of keratinized tissues can lead to characteristic inflammatory
lesions. Further research, specifically on dermatophyte pathogenesis, would be needed to elucidate the exact
mechanisms.

Fungal infections like ringworm, caused by dermatophytes, can indeed spread through direct contact and
shared items such as towels. This transmission is facilitated by the fungi's ability to thrive in moist
environments (Flores et al., 2023; Weerden et al., 2023). Plant defensins, such as Ppdefl, show promise as a
novel treatment for fungal infections, including those affecting skin and nails. Ppdefl demonstrates potent
fungicidal activity against various human fungal pathogens, including dermatophytes like Trichophyton
rubrum, a major cause of onychomycosis. Its ability to rapidly penetrate human nails makes it a promising
candidate for topical treatments (Van Der Weerden et al., 2023). Similarly, extracts from Fomitopsis
officinalis, particularly from the apical part, exhibit strong antimicrobial properties against dermatophytic
species, with MIC values below 100 pg/mL (Flores et al., 2023). Interestingly, while not directly related to
fungal infections, the use of antibacterial detergents in laundering towels can reduce the abundance of
malodor-producing bacteria and attenuate microbial exchange (Lam et al., 2023). This finding highlights the
importance of proper towel care in preventing the spread of microorganisms. Additionally, for individuals
with compromised immune systems, such as cancer patients undergoing L-methioninase treatment,
maintaining proper hygiene and avoiding potential sources of infection becomes even more crucial (ipek et
al., 2023). Direct contact and shared items like towels can facilitate the spread of fungal infections, emerging
treatments such as plant defensins and natural extracts show promise in combating these pathogens. Proper
hygiene practices, including the use of antibacterial detergents for towels, can help mitigate the risk of
transmission. The pathophysiology involves the ability of these fungi to produce keratinases, enzymes that
degrade keratin, facilitating their invasion into the host's skin.

Clinical Presentation

Nano Siddha Medicines are a potential antifungal drug used to treat various forms of dermatophytosis,
including tinea pedis (athlete's foot), tinea cruris (jock itch), and tinea corporis (red scaly rash on the skin)
(Hussain et al., 2023). These conditions align with the clinical presentation of dermatophytosis mentioned in
the question, which typically includes symptoms such as itching, redness, and scaling. The provided context
does not directly address the diagnosis of dermatophytosis through clinical examination or laboratory tests
like KOH microscopy or fungal culture, it does offer insights into the treatment of various forms of
dermatophytosis using Nano Siddha Medicines are. The development of a precise analytical method for Nano
Siddha Medicines quantification could contribute to more effective treatment strategies and monitoring of
antifungal therapies for dermatophytosis.

Conventional Treatment Options

Conventional treatments for dermatophytosis, while effective, face challenges such as drug resistance and
side effects, prompting research into alternative and complementary approaches. The aqueous Azorean Black
Tea (ABT) extract has shown promising antidermatophytic activity against common dermatophytes like
Trichophyton and Microsporum species. It demonstrated fungicidal effects at relatively low concentrations
and exhibited an additive effect when combined with terbinafine. The extract's mechanism of action appears
to target B-1,3-glucan synthesis in the fungal cell wall, suggesting its potential to enhance the efficacy of
conventional topical treatments (Fernandes et al., 2023). Interestingly, novel drug delivery systems are being
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explored to improve the efficacy of existing antifungals. For instance, miconazole-loaded microemulsions
have shown enhanced skin permeation, drug deposition, and antifungal activity against Candida albicans
compared to conventional creams (Phechkrajang et al., 2023). Similarly, buccal films loaded with both
lidocaine and miconazole nitrate have been developed for treating oral candidiasis, offering controlled release
of the antifungal agent and potentially reducing the frequency of applications (Tejada et al., 2023). In
conclusion, while conventional antifungal treatments remain the mainstay for dermatophytosis, research is
advancing on multiple fronts to address their limitations. Natural products like ABT extract, innovative drug
delivery systems, and combination therapies are showing promise in enhancing treatment efficacy and
potentially overcoming drug resistance. These developments may lead to more effective and patient-friendly
treatment options for dermatophytosis in the future.

Siddha Medicine: An Overview

Siddha medicine, an ancient healing system from South India, aligns with the growing interest in natural and
holistic approaches to healthcare. While the provided context does not specifically discuss Siddha medicine,
it offers insights into related areas of herbal medicine and nanotechnology that are relevant to recent
developments in Siddha practice.

Herbal medicine, which forms a core component of Siddha, has been shown to have numerous
pharmacological activities and is often considered safer and more cost-effective than synthetic alternatives.
However, herbal medicines face challenges such as low solubility, stability, and bioavailability. To address
these issues, nanotechnology-based systems like nanohydrogels have been developed to enhance the delivery
and efficacy of herbal compounds (Lestari et al., 2023). This aligns with the emerging interest in nano
formulations within Siddha medicine. Interestingly, the integration of metallic elements with herbal
compounds in nanoparticles and metal-organic frameworks has shown promise in reducing toxicity while
increasing therapeutic effects (Tang et al., 2023). This synergistic approach could potentially be applied in
Siddha medicine to enhance its traditional formulations. Siddha medicine was not explicitly mentioned in the
provided context, the advancements in herbal medicine delivery systems and the combination of natural
compounds with nanotechnology offer promising avenues for enhancing the efficacy of Siddha remedies.
These developments could potentially bridge the gap between traditional Siddha practices and modern
scientific approaches, leading to more effective and tailored treatments for patients.

Nano Siddha Medicine in Dermatophytosis

Gandhaga parpam, Nandhi Mezhugu, Vaan Mezhugu, Rasa Kenthi Mezhugu, and Parangi Pattai Choornam
these Siddha drugs have been evaluated for their antifungal properties, particularly in treating candidiasis.
They are traditional formulations used in Siddha medicine to combat fungal infections (Suresh B et al, 1994).
Nano Siddha medicine employs nanoparticles to improve the delivery of therapeutic agents in treating
dermatological conditions like dermatophytosis. These formulations can enhance the penetration of active
ingredients into the skin layers, potentially increasing their antifungal activity while minimizing side effects.
For instance, herbal extracts known for their antifungal properties can be encapsulated in nanoparticles for
targeted delivery.

Efficacy of Nano Formulations

Several studies have explored natural sources for antifungal agents, including plants and invertebrates. For
instance, extracts from mollusk species have shown inhibitory effects against Cryptococcus neoformans,
impacting its virulence factors such as biofilm and capsule production (Gutierrez-Gongora et al., 2023).
Similarly, Azorean Black Tea extract demonstrated antidermatophytic activity against common fungal
pathogens like Trichophyton mentagrophytes and Trichophyton rubrum (Fernandes et al., 2023).
Interestingly, some natural compounds have shown potential in combating drug-resistant fungal strains. For
example, lecanoric acid, derived from the lichen Parmotrema austrosinense, exhibited significant antifungal
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activity against tea fungal pathogens, outperforming some systemic and botanical fungicides (Rajendran et
al., 2023). This aligns with the growing interest in natural compounds as alternatives to conventional
antifungal treatments, especially in the face of increasing antimicrobial resistance. While the context does not
specifically address nano formulations of Siddha medicine, it does highlight the potential of natural products
in antifungal treatments. The studies suggest that plant-derived compounds and extracts can offer effective
alternatives or complementary approaches to existing antifungal therapies, potentially with fewer side effects.
This trend in research supports the exploration of traditional medicine systems, like Siddha, for novel
antifungal formulations.

Advantages of Nano Siddha Medicine

1. Enhanced Bioavailability: Nanoparticles improve the solubility and absorption of herbal compounds.

2. Targeted Delivery: Nano formulations can deliver active ingredients directly to affected areas.

3. Reduced Side Effects: Lower dosages may lead to fewer adverse reactions compared to conventional
treatments.

4. Sustainability: Utilizing natural resources aligns with sustainable healthcare practices.

Limitations and Future Directions

Despite promising results, research on nano Siddha medicine for dermatophytosis is still in its infancy. Most
studies are limited to laboratory settings with few clinical trials validating efficacy in human subjects. Further
systematic research involving larger populations is necessary to establish standardized protocols for
integrating nano Siddha formulations into mainstream dermatological practice.

Conclusion

Dermatophytosis remains a significant public health concern due to its prevalence and impact on quality of
life. While conventional treatments are effective, alternative approaches such as nano Siddha medicine offer
exciting possibilities for enhancing therapeutic outcomes. Continued research into the efficacy and safety of
these formulations could pave the way for innovative treatment strategies that harness traditional knowledge
alongside modern scientific advancements.
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