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Abstract: This study explores the therapeutic potential of Nigella sativa (Black Seed) and its bioactive compounds in treating
various skin conditions, particularly fungal infections. Fungal skin diseases, caused by pathogens like Malassezia and Candida, are
increasingly prevalent and often challenging to manage. The paper delves into the pharmacological properties of Nigella sativa,
focusing on its antimicrobial, antifungal, and anti-inflammatory effects. The study also reviews its role in managing acne vulgaris,
fungal acne, and other dermatological disorders. Additionally, the paper examines the skin microbiome's impact on these conditions
and the synergistic effects of Nigella sativa’s components with conventional treatments. The findings highlight the promising
therapeutic applications of Nigella sativa, particularly its bioactive compound thymoquinone, in addressing skin infections and
improving skin health. This research contributes to the growing body of knowledge on alternative treatments for skin diseases,
suggesting Nigella sativa as a valuable adjunct in dermatological care.
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|. Introduction

Acne is a common inflammatory skin condition that primarily affects adolescents but can persist into adulthood. It results from the
inflammation of the pilosebaceous unit, leading to the formation of comedones, papules, pustules, and nodules. Key contributing
factors to acne include excessive sebum production, follicular hyperkeratinization, hormonal imbalances, and microbial
colonization. While Cutibacterium acnes (formerly Propionibacterium acnes) is traditionally considered the main bacterial agent
in acne pathogenesis, recent research highlights the role of fungal organisms, particularly Malassezia species, in acne-like eruptions,
also known as fungal acne or Malassezia folliculitis (Gaitanis et al., 2012). This condition occurs when Malassezia yeast, which
typically resides on the skin, overgrows and triggers inflammation in hair follicles, often exacerbated by factors such as excess
sebum, humidity, and immunosuppression (Prohic et al., 2016).

The Role of Malassezia Species in Fungal Acne:

Malassezia species are lipid-dependent yeasts that thrive in sebaceous areas of the skin. They metabolize sebum triglycerides into
free fatty acids, irritating the follicular epithelium and initiating an inflammatory response. This process contributes to the formation
of pustules and other acne-like lesions. The overgrowth of Malassezia is more likely under certain conditions, such as excessive
sebum production, high humidity, prolonged antibiotic use, and imbalances in the skin microbiota (Gaitanis et al., 2012; Prohic et
al., 2016). Fungal acne typically presents as monomorphic papules and pustules, often itchy, and lacks the comedones characteristic
of bacterial acne caused by C. acnes. Strains such as Malassezia globosa and Malassezia restricta are particularly adept at forming
biofilms, which help them persist and resist treatment (Hay et al., 2016). Antibiotic therapies targeting C. acnes can exacerbate
fungal acne by disrupting the skin’s natural microbiome, reducing bacterial competition and fostering Malassezia overgrowth.
Therefore, antifungal treatments are necessary to manage conditions caused by Malassezia and other fungi in sebaceous areas like
the face, chest, and back.

Diagnosis and Treatment of Malassezia Folliculitis:

Fungal acne is often misdiagnosed as bacterial acne due to the similar clinical presentation. Unlike bacterial acne, which is marked
by the presence of comedones, fungal acne typically lacks comedones and manifests as uniform, itchy pustules. Diagnosis is mainly
clinical, but it can be confirmed through potassium hydroxide (KOH) microscopy, fungal culture, or histopathology, which can
identify yeast within the hair follicles (Prohic et al., 2016). In cases where diagnosis is unclear, molecular techniques like PCR
amplification and DNA sequencing can provide more precise identification (Mendoza et al., 2020). Treatment for fungal acne
involves antifungal agents, such as azoles or selenium sulfide, which target Malassezia species. Conventional antibacterial
treatments often fail because they do not address the fungal origin of the condition. Lifestyle modifications—such as avoiding
occlusive skincare products and maintaining proper facial hygiene—are also essential for preventing recurrence (Ashbee & Evans,
2002).

Fungal Species Implicated in Acneiform Eruptions:

In addition to Malassezia, other fungal species like Candida and dermatophytes can cause acneiform eruptions, especially in
immunocompromised individuals or those exposed to humid conditions. Candida albicans, the most prevalent Candida species, is
a known cause of pustular eruptions in these individuals (Ben Bacha et al., 2021). Other Candida species, such as Candida
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parapsilosis and Candida tropicalis, have also been implicated in skin conditions, with C. tropicalis exhibiting biofilm-forming
properties that contribute to persistent acne-like lesions (Sharma et al., 2020). Candidal infections are aggravated by moisture,
occlusive clothing, and topical corticosteroids, and they typically present as erythematous plaques and pustules in intertriginous
areas, making them distinguishable from Malassezia folliculitis (Hay et al., 2016).

Nigella Sativa in Fungal Acne Treatment:

Nigella sativa (black seed), particularly its bioactive compound thymoquinone (TQ), has gained attention as a potential treatment
for fungal acne due to its anti-inflammatory, antimicrobial, and antioxidant properties. TQ exhibits potent activity against
Malassezia, Candida, and dermatophytes, making it a promising natural alternative to traditional antifungal therapies like azoles
(Ahmad et al., 2013). TQ helps reduce inflammation by modulating cytokines like IL-6, TNF-a, and NF-«kB, and it inhibits fungal
growth by disrupting cell membranes and preventing biofilm formation, which is crucial for chronic fungal infections
(Gholamnezhad et al., 2019). Nigella sativa also contains other bioactive compounds such as alkaloids (nigellidine, nigellicine, and
nigellimine), flavonoids, sterols (e.g., B-sitosterol), and saponins, which contribute to its broad-spectrum therapeutic effects.
Additionally, its essential oil is rich in unsaturated fatty acids, such as linoleic acid and oleic acid, which have anti-inflammatory
and skin-healing properties (Boskabady et al., 2011). The combination of these compounds suggests that Nigella sativa could play
a role in managing fungal acne by reducing inflammation, promoting skin barrier repair, and preventing fungal overgrowth.

I1. Conclusion

Fungal acne, caused primarily by Malassezia species, has become a significant concern in dermatology, especially as antibiotic
overuse and environmental factors contribute to its prevalence. Accurate diagnosis is crucial, as fungal acne is often misdiagnosed
as bacterial acne, leading to ineffective treatment. Antifungal therapies are essential for managing this condition, and lifestyle
changes can help prevent recurrence. Nigella sativa, with its bioactive compounds like thymoquinone, presents a promising natural
approach to treating fungal acne. It offers anti-inflammatory, antimicrobial, and antioxidant benefits, and its potential as an adjunct
to conventional treatments warrants further research. As resistance to traditional antifungal treatments increases, Nigella sativa may
provide a valuable alternative in the fight against fungal pathogens and acne-related skin conditions.
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