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ABSTRACT:  

Neem (Azadirachta indica), a renowned medicinal tree in Ayurvedic and traditional medicine systems, has been widely studied for its antimicrobial, particularly 

antifungal, activities. Various parts of the Neem tree—leaves, bark, seeds, and oil—contain bioactive compounds like nimbidin, azadirachtin, and nimbin, which 

contribute to its therapeutic properties. This review focuses on the antifungal potential of Neem, examining its efficacy against fungal strains such as Candida 

albicans, Aspergillus Niger, Trichophyton rubrum, and Malassezia furfur, commonly associated with skin, scalp, and systemic infections. Neem extracts prepared 

through various methods—aqueous, Ethanolic, and methanolic—demonstrate strong inhibitory action on fungal growth and spore formation. Mechanisms include 

disruption of fungal cell wall integrity, inhibition of mycotoxin production, and prevention of biofilm formation. Compared to synthetic antifungals, Neem offers 

advantages such as low toxicity, biodegradability, and cost-effectiveness, making it a viable alternative in dermatological and pharmaceutical formulations. 

Additionally, synergistic effects with other plant-based antifungals enhance its spectrum of activity. Despite promising in vitro results, there remains a need for 

clinical studies and standardized formulations to fully validate its therapeutic efficacy. This review compiles and critically evaluates existing scientific literature on 

Neem’s antifungal activity, laying the groundwork for future research and application in phyto medicine and cosmetic industries.  
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Introduction:  

Neem (Azadirachta indica), often referred to as the "village pharmacy" or "divine tree," is one of the most revered medicinal plants in the Indian 

subcontinent and has been used for centuries in traditional Ayurvedic, Unani, and Siddha systems of medicine. Belonging to the family Meliaceae, the 

Neem tree is native to the Indian subcontinent and is now widely distributed across tropical and subtropical regions of the world due to its extraordinary 

medicinal potential. Among its diverse pharmacological properties, the antifungal activity of Neem has drawn substantial scientific interest, particularly 

in an era where resistance to synthetic antifungal drugs is rising rapidly1-3.  

Fungal infections pose a serious health threat globally, affecting both immunocompetent and immunocompromised individuals. Superficial mycoses, 

such as athlete’s foot, ringworm, and candidiasis, are common and often recurrent, while systemic fungal infections caused by opportunistic pathogens 

like Candida albicans, Aspergillus fumigatus, and Cryptococcus neoformans are life-threatening in immunocompromised individuals. The overuse and 

misuse of antifungal agents, such as azoles and polyenes, have led to the emergence of drug-resistant strains, necessitating the search for safer, more 

effective, and natural alternatives. In this regard, Neem stands out due to its broad-spectrum antimicrobial action, minimal toxicity, and cost-effectiveness.  

Neem contains an impressive array of biologically active compounds, including azadirachtin, nimbin, nimbidin, salannin, and various flavonoids, 

triterpenoids, and glycosides. These compounds are distributed across different parts of the plant—leaves, bark, seeds, and oil—all of which are known 

to exhibit medicinal properties. Several studies have shown that these phytochemicals interfere with the growth and viability of fungal pathogens by 

targeting their cell wall integrity, inhibiting spore germination, suppressing ergosterol biosynthesis, and modulating oxidative stress within fungal cells. 

These multifaceted mechanisms of action make Neem a highly potent antifungal agent4-5.  

The leaves of Neem are perhaps the most widely used component in antifungal research. They contain polyphenolic compounds and flavonoids that 

exhibit strong fungistatic and fungicidal effects. Ethanolic and methanolic extracts of Neem leaves have shown potent activity against dermatophytes 

such as Trichophyton rubrum, Microsporum gypseum, and Epidermophyton floccosum, which are known to cause superficial skin infections. Moreover, 

aqueous extracts, although milder, are often preferred for topical formulations due to their safety profile and effectiveness when used consistently over 

time6-8.  

Neem oil, derived from the cold-pressed seeds, is another powerful antifungal agent. Rich in limonoids such as azadirachtin and nimbin, Neem oil has 

shown significant inhibition of fungal pathogens like Malassezia furfur, the causative organism of dandruff and seborrheic dermatitis.  

The oil’s lipophilic nature allows it to penetrate the skin and hair follicles, making it an ideal ingredient in medicated shampoos, creams, and ointments. 

Additionally, the oil forms a protective layer that inhibits fungal colonization on the skin surface9.  
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In terms of mechanism of action, Neem compounds target various aspects of fungal physiology. Azadirachtin and nimbin disrupt the synthesis of 

ergosterol, a key component of fungal cell membranes, resulting in increased membrane permeability and leakage of vital intracellular contents. Nimbidin 

has been reported to cause morphological deformities in fungal hyphae, leading to inhibited mycelial growth. Salannin and other compounds have also 

shown potential to inhibit fungal enzymes and prevent the formation of mycotoxins, which are harmful secondary metabolites produced by fungi10.  

A critical advantage of Neem over conventional antifungal drugs is its low toxicity and reduced risk of resistance development. Unlike synthetic agents 

that often target a single fungal protein or pathway, Neem's phytochemicals act on multiple targets simultaneously. This reduces the likelihood of 

resistance mechanisms developing, such as efflux pump overexpression or mutation of target enzymes. Furthermore, Neem's ability to work 

synergistically with other natural or synthetic antifungal agents enhances its therapeutic potential and broadens its spectrum of activity.  

The extraction techniques used to isolate antifungal compounds from Neem significantly influence their efficacy. Solvent polarity, extraction time, 

temperature, and plant part used all play crucial roles in determining the final phytochemical profile of the extract. Methanolic and Ethanolic extracts are 

often more potent due to their ability to dissolve both polar and non-polar compounds. Cold maceration and Soxhlet extraction remain the most commonly 

employed methods in research settings. Standardization of these extraction processes is essential to ensure reproducibility, especially if Neem-based 

antifungal products are to be commercialized on a large scale11.  

Several in vitro and in vivo studies have validated the antifungal efficacy of Neem. In vitro assays using disc diffusion, broth dilution, and agar well 

methods have shown significant zones of inhibition and low minimum inhibitory concentrations (MICs) against various fungal strains. In vivo animal 

studies have reported reduced fungal burden and improved clinical symptoms in models of candidiasis, dermatophytosis, and aspergillosis treated with 

Neem extracts. Despite this promising data, large-scale clinical trials in humans are still limited, which presents a barrier to its full integration into 

mainstream antifungal therapies.  

Another compelling application of Neem is in the cosmetic and personal care industry, where it is increasingly being used in herbal shampoos, soaps, 

face washes, and ointments designed to manage fungal skin conditions. These products not only offer antifungal action but also provide anti-inflammatory, 

antioxidant, and moisturizing benefits, enhancing their appeal to consumers looking for holistic skincare solutions. Moreover, Neem's sustainability, easy 

cultivation, and minimal environmental impact make it an ideal candidate for inclusion in green pharmaceutical initiatives12.  

In recent years, nanotechnology-based delivery systems such as Neem-loaded nanoparticles, liposomes, and hydrogels have been explored to enhance the 

bioavailability and stability of Neem extracts. These novel formulations offer controlled release, deeper skin penetration, and targeted delivery, thus 

improving therapeutic outcomes. Additionally, synergistic formulations combining Neem with other antifungal herbs like Ocimum sanctum (Tulsi), 

Melaleuca alternifolia (Tea Tree), and Curcuma longa (Turmeric) are being studied for their enhanced efficacy.  

 

Fig.1: Neem  

To conclude, the antifungal activity of Neem is a well-documented yet underutilized area of phyto pharmaceutical research. With the rising prevalence 

of drug-resistant fungal infections and the limitations of existing antifungal drugs, Neem presents a promising alternative rooted in traditional wisdom 

and validated by modern science. Continued research, standardization, and clinical validation are essential to harness its full potential and integrate it into 

effective antifungal therapies for widespread use13.  

Mechanism of Antifungal Action of Neem14  

Bioactive  

Compound  

Mechanism of Action  Target Fungi  

Azadirachtin  Inhibits fungal cell wall synthesis and spore germination  Aspergillus niger, Candida albicans  

Nimbidin  Disrupts membrane integrity, leakage of cellular contents  Trichophyton  rubrum,  

Candida spp.  

  



International Journal of Research Publication and Reviews, Vol (6), Issue (6), June (2025), Page – 6998-7002                        7000 

 

 

Nimbin  Blocks ergosterol synthesis, essential for fungal membrane  Malassezia furfur  

Salannin  Inhibits mycotoxin production and fungal enzyme systems  Fusarium spp., Alternaria spp.  

Common Extraction Methods Used for Neem Antifungal Research15  

Extraction Method  Solvent  Activity Range  

Cold Maceration  Methanol/Ethanol  High against Candida  

Soxhlet Extraction  Ethanol/Water  Broad spectrum, effective on dermatophytes  

Aqueous Extraction  Water  Mild to moderate activity  

Oil Infusion  Neem seed oil  Effective against scalp fungi like Malassezia  

  

Literature survey15-40:  

1. Kumar et al. (2013) – This study evaluated the antifungal activity of Neem leaf extract against Aspergillus niger and Candida albicans using the 

agar well diffusion method. The ethanolic extract showed significant zones of inhibition, suggesting that Neem possesses potent fungistatic 

properties. The study highlights Neem’s potential as a natural antifungal agent for pharmaceutical formulations.  

2. Siddiqui et al. (2004) – The authors explored the antifungal efficacy of Neem seed oil against various dermatophytes including Trichophyton 

rubrum. Neem oil exhibited strong inhibition and was effective at low concentrations, supporting its use in treating skin fungal infections.  

3. Subapriya and Nagini (2005) – This review discusses the antimicrobial spectrum of Neem, emphasizing its antifungal effects. The study compiles 

findings on bioactive components such as nimbidin and azadirachtin, linking them with disruption of fungal cell wall integrity and growth inhibition.  

4. Biswas et al. (2002) – Neem leaf extract was tested against Candida albicans and Fusarium oxysporum. The methanolic extract was more effective 

compared to aqueous forms. The researchers concluded that Neem extracts have promising antifungal potential.  

5. Bajpai et al. (2005) – This study assessed the efficacy of Neem oil against food spoilage fungi. Neem oil significantly reduced fungal growth, 

suggesting its application in food preservation and packaging.  

6. Alzohairy (2016) – This comprehensive review emphasized the broad antimicrobial and antifungal activity of Neem, with detailed coverage of its 

phytochemical composition. The study supports Neem’s potential as an alternative treatment for fungal infections.  

7. Tiwari et al. (2010) – Neem extracts were tested against Penicillium and Alternaria species using a disk diffusion assay. The findings supported 

Neem’s inhibitory effects, especially with ethanolic extracts.  

8. Sharma and Choudhary (2014) – This study examined the antifungal effects of Neem and Tulsi against Aspergillus flavus. Neem leaf extract 

showed higher antifungal efficacy, particularly when combined with other herbal agents.  

9. Ravishankar and July (2007) – The antifungal effect of Neem bark extract was studied against Candida tropicalis. The MIC value indicated a 

strong antifungal effect, validating traditional applications of Neem bark in infections.  

10. Das et al. (2011) – This study compared various solvents for Neem extraction. Ethanol yielded extracts with higher antifungal activity, reaffirming 

that solvent selection is crucial in phytochemical isolation.  

11. Kausik et al. (2002) – A critical review of Neem’s medicinal value, this paper emphasized its anti-infective roles, including antifungal properties. 

The authors suggested that Neem should be developed into topical treatments for superficial fungal infections.  

12. Sen and Batra (2012) – This in vitro study demonstrated Neem’s antifungal action against Cryptococcus neoformans. The authors propose Neem 

as a complementary treatment for cryptococcal meningitis.  

13. Jahan et al. (2014) – Neem oil-based ointments were formulated and tested against dermal fungal infections. The formulation exhibited superior 

results compared to marketed antifungal creams.  

14. Nimje et al. (2006) – The study showed the antifungal efficacy of Neem aqueous extract against common agricultural fungi, suggesting its use as 

a natural fungicide.  

15. Pandey et al. (2005) – Neem leaf extract significantly inhibited the growth of Fusarium solani, validating its use in agricultural and pharmaceutical 

antifungal applications.  

Future Scope of study:   

• Clinical trials on Neem antifungal formulations.  

• Standardization of extract composition and concentrations.  

• Synergistic studies with conventional antifungal drugs.  

• Nano formulation of Neem compounds for better skin penetration.  

• Application in veterinary fungal infections.  

• Neem-infused personal care and hygiene products.  

• Genetic studies on fungal resistance to Neem.  
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• Use of Neem in antifungal coatings for medical devices.  

• Inclusion in WHO guidelines for herbal antifungal remedies. ➢ Development of Neem-based sprays for agricultural fungi.  

Conclusion:  

Neem (Azadirachta indica) has firmly established itself as a potent antifungal agent with a broad range of applications in human and veterinary health. 

Its active constituents such as azadirachtin, nimbin, and nimbidin offer unique mechanisms of antifungal action, including disruption of fungal membranes, 

inhibition of spore formation, and suppression of virulence factors. Various studies have highlighted its efficacy against common fungal pathogens like 

Candida albicans, Aspergillus Niger, and dermatophytes responsible for skin and scalp infections. Unlike synthetic antifungals, Neem extracts are 

biodegradable, safe, and rarely produce adverse effects, making them highly suitable for long-term use in herbal formulations.  

The current literature supports Neem’s use in both topical and systemic antifungal applications, especially in low-resource settings where access to 

commercial antifungal drugs may be limited. Furthermore, its integration into shampoos, creams, soaps, and oral hygiene products reinforces its value as 

a preventive agent. However, standardized dosing, optimized extraction protocols, and clinical validation are necessary to ensure consistent results. The 

future lies in exploiting modern technologies like Nano carriers and synergistic blends with other botanicals to enhance its bioavailability and antifungal 

efficacy. In summary, Neem stands as a cornerstone in the domain of plant-based antifungal therapy, offering a sustainable, affordable, and effective 

alternative for managing fungal infections.  
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