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ABSTRACT 
Fungal infections are common health problems, particularly in tropical and developing regions where warm and humid conditions favor their growth. The present study was conducted to investigate the occurrence and identification of fungal agents responsible for tinea capitis in the Jabalpur region of Madhya Pradesh, India. Dermatophytosis, commonly known as ringworm, is a superficial fungal infection caused by keratinophilic fungi that invade keratinized tissues such as skin, hair, and nails.
A total of 10 clinically suspected cases of tinea capitis were included in the study. Scalp scrapings were collected under aseptic conditions and cultured on Sabouraud Dextrose Agar (SDA) and Potato Dextrose Agar (PDA) media. The samples were incubated at 28°C for 7–14 days. Identification of fungal isolates was carried out using macroscopic observations of colony morphology and microscopic examination through Lactophenol Cotton Blue (LPCB) staining. KOH examination was also performed as a preliminary diagnostic method.
Out of the 10 samples, 7 cases (70%) were positive for fungal infection, while 3 cases (30%) were negative. The majority of the study population consisted of females aged 16–30 years. The predominant fungal isolates were dermatophytes such as Trichophyton spp. and Microsporum spp. In addition, non-dermatophyte fungi including Aspergillus spp. and Rhizopus spp. were also identified, indicating their role as opportunistic pathogens.
A strong correlation between KOH examination and culture results confirmed the reliability of these diagnostic techniques. The duration of infection ranged from 2 months to 4 years, with chronic cases showing higher positivity.
The study concludes that dermatophytosis is prevalent in the study area and requires early diagnosis, proper treatment, and improved hygiene practices for effective control.
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INTRODUCTION
Fungi are achlorophyllous, eukaryotic, heterotrophic organisms that reproduce both sexually and asexually through spores. Structurally, they exist either as unicellular yeasts or multicellular filamentous forms, with a cell wall primarily composed of chitin. Since fungi cannot synthesize their own food, they depend on external organic matter for nutrition. The study of fungi is known as mycology, derived from the Greek word mykes meaning mushroom. The branch dealing with fungal infections in humans is termed medical mycology, which includes the study of epidemiology, ecology, pathogenesis, diagnosis, and treatment of fungal diseases known as mycoses.
Fungal infections commonly occur in warm, moist areas of the body such as between the toes, groin, and skin folds. Individuals with conditions like obesity, diabetes, or weakened immunity are more susceptible due to favourable conditions for fungal growth. Dermatophytosis are superficial fungal infections affecting the skin, hair, and nails and are commonly referred to as tinea or ringworm. These infections are caused by keratinophilic fungi known as dermatophytes, which utilize keratin present in the outer layer of the skin, hair, and nails for growth and survival.
Dermatophytes are hyaline, septate molds comprising over 100 species, of which approximately 40 are associated with human infections. They are classified into three main genera based on morphological characteristics: Trichophyton, Microsporum, and Epidermophyton. Trichophyton species infect skin, hair, and nails; Microsporum species infect skin and hair; while Epidermophyton species infect skin and nails but not hair. Based on ecological habitat, dermatophytes are further categorized as anthropophilic (human-associated), zoophilic (animal-associated), and geophilic (soil-associated).
Dermatophytic infections primarily involve keratinized tissues of the epidermis, hair follicles, and nails. These infections are easily diagnosed through direct microscopic examination and culture of skin scrapings or hair samples. Clinically, dermatophytosis presents as circular, scaly lesions with central clearing and inflamed margins due to fungal invasion and host inflammatory response. Common clinical forms include tinea capitis (scalp), tinea corporis (body), tinea pedis (foot), tinea manuum (hand), tinea faciei (face), and tinea unguium (nails). Symptoms typically include itching, redness, scaling, and in some cases hair loss or nail deformity.
In addition to dermatophytes, non-dermatophyte fungi such as Aspergillus and Rhizopus are increasingly recognized as opportunistic pathogens, especially in immunocompromised individuals. Epidemiological studies indicate that dermatophytosis is highly prevalent in tropical and developing countries due to environmental and socio-economic factors. It is estimated that nearly 20% of the global population is affected by superficial fungal infections.
Early and accurate diagnosis using techniques such as KOH examination and fungal culture is essential for effective treatment. Antifungal therapies, including topical and systemic agents such as azoles and allylamines, are commonly used for management. Along with treatment, maintaining proper hygiene and avoiding shared personal items are important preventive measures. Thus, dermatophytosis represents a significant public health concern requiring increased awareness, timely diagnosis, and effective control strategies.
MATERIALS AND METHODS
The present study was conducted using standard microbiological techniques and laboratory equipment. Instruments used included a laminar airflow chamber, autoclave, hot air oven, incubator, freezer, and weighing balance. Glassware such as conical flasks, measuring cylinders, test tubes, glass rods, glass tubes, and Petri plates were utilized. Clinical samples were collected from patients suspected of tinea capitis, where scalp scrapings were obtained aseptically and placed on sterile black paper for proper handling and transport.
For fungal isolation, Sabouraud Dextrose Agar (SDA) and Potato Dextrose Agar (PDA) media were used. SDA consisted of peptone (10 g), dextrose (40 g), agar (20 g), and an antibacterial agent (0.25 g) with a pH of 5.5–5.7. PDA was prepared using potato (200 g), dextrose (20 g), agar (20 g), and an antibacterial agent (0.05 mg), maintaining a similar pH range. The media were prepared by thoroughly mixing the ingredients and adjusting the pH, followed by sterilization in an autoclave at 121°C for 15 minutes under 15 lbs pressure. After sterilization, antibacterial agents were added to prevent contamination. The media were then poured into Petri plates and test tubes to prepare slants and allowed to solidify.
The collected samples were inoculated onto PDA slants under aseptic conditions and incubated at 28°C for 7–14 days. A total of ten samples were processed in this study. Primary cultures were observed, and sub-culturing was carried out using an inoculating loop to obtain pure fungal isolates. The sub-cultured samples were further incubated for 7 days at the same temperature. Fungal colonies obtained were identified based on their morphological characteristics.
Identification of fungal isolates was carried out through both macroscopic and microscopic examination. Macroscopic analysis involved observing colony characteristics such as color, texture, and growth pattern. Microscopic examination was performed using the Lactophenol Cotton Blue (LPCB) staining technique. In this method, a small portion of the fungal colony was placed on a glass slide containing a drop of LPCB stain, teased gently, and covered with a coverslip. The slide was then examined under a microscope. LPCB stain contains cotton blue, which stains chitin in fungal cell walls, phenol which kills organisms, lactic acid which preserves structures, and glycerol which acts as a mounting medium. This method enabled accurate identification of fungal species based on their structural features.
RESULTS
A total of 10 clinically suspected cases of tinea capitis were examined in the present study. Out of these, 7 cases (70%) showed positive results for fungal infection, while 3 cases (30%) were found to be negative based on KOH examination and culture methods. The study population consisted of female subjects within the age group of 16–30 years.
The fungal isolates identified from positive samples included Trichophyton spp., Microsporum spp., Aspergillus spp., and Rhizopus spp.. Among these, dermatophytes such as Trichophyton and Microsporum were the most common causative agents. However, non-dermatophyte fungi like Aspergillus and Rhizopus were also observed, indicating their role as opportunistic pathogens.
Most of the positive cases showed concordant results in both KOH examination and culture techniques, confirming the reliability of these diagnostic methods. The duration of infection among patients ranged from 2 months to 4 years, with chronic cases showing higher positivity. These findings suggest that dermatophytosis is prevalent in the study area and requires early diagnosis and treatment for effective management.
Table 1: Summary of Results
	Parameter
	Observation

	Total Cases
	10

	Positive Cases
	7

	Negative Cases
	3

	Age Group
	16–30 years

	Sample Type
	Scalp



Table 2: Fungal Isolates Identified
	S. No.
	Patient Case
	Age/Sex
	Duration
	KOH Result
	Culture Result
	Identified Organism

	1
	Case 1
	23/F
	1 year
	Positive
	Positive
	Trichophyton spp.

	2
	Case 2
	24/F
	2 years
	Positive
	Positive
	Microsporum canis

	3
	Case 3
	20/F
	3 months
	Negative
	Negative
	Negative

	4
	Case 4
	25/F
	1 year
	Positive
	Positive
	Aspergillus niger

	5
	Case 5
	28/F
	6 months
	Positive
	Positive
	Rhizopus spp.

	6
	Case 6
	16/F
	2 months
	Negative
	Negative
	Negative

	7
	Case 7
	21/F
	8 months
	Positive
	Positive
	Aspergillus spp.

	8
	Case 8
	27/F
	7 months
	Positive
	Positive
	Negative

	9
	Case 9
	30/F
	2 months
	Negative
	Negative
	Trichophyton spp.

	10
	Case 10
	21/F
	4 years
	Positive
	Positive
	Microsporum spp.



DISCUSSION
The present study was conducted to investigate the occurrence and identification of fungal agents responsible for tinea capitis in the Jabalpur region. The findings revealed that out of 10 clinically suspected cases, 70% were positive for fungal infection, indicating a relatively high prevalence of dermatophytosis in the study population. This observation is consistent with previous studies, which report that superficial fungal infections are common in tropical and developing regions due to favorable environmental conditions such as high humidity and temperature.
The predominance of dermatophytes, particularly Trichophyton and Microsporum species, observed in this study aligns with earlier reports identifying these genera as the major causative agents of tinea infections. These fungi possess the ability to utilize keratin as a nutrient source, allowing them to invade keratinized tissues such as skin, hair, and nails. The occurrence of Microsporum canis suggests possible zoonotic transmission, which may be associated with close contact between humans and domestic animals.
In addition to dermatophytes, the isolation of non-dermatophyte fungi such as Aspergillus and Rhizopus highlights their emerging role as opportunistic pathogens. Although traditionally considered contaminants or saprophytes, these organisms are increasingly being recognized as etiological agents, particularly in individuals with compromised immunity or prolonged infections. Their presence in the study indicates the need for careful interpretation of culture results and consideration of these fungi in clinical diagnosis.
The study also demonstrated a strong correlation between KOH examination and culture methods, confirming the reliability of these diagnostic techniques. KOH mount provides a rapid and cost-effective preliminary diagnosis, while culture methods allow for definitive identification of fungal species. The use of Lactophenol Cotton Blue staining further facilitated accurate microscopic identification based on fungal morphology.
The duration of infection among patients ranged from 2 months to 4 years, with chronic cases showing higher positivity rates. This suggests that delayed diagnosis and inadequate treatment may contribute to the persistence and spread of infection. Factors such as poor personal hygiene, environmental exposure, and underlying health conditions like diabetes may further increase susceptibility.
Overall, the findings of this study emphasize that dermatophytosis remains a significant public health concern in the study area. Early diagnosis, appropriate antifungal therapy, and improved awareness regarding hygiene practices are essential to control the spread of infection. Further large-scale studies are recommended to better understand the epidemiology and emerging trends of both dermatophyte and non-dermatophyte infections.
CONCLUSION
The present study provides valuable insights into the occurrence, identification, and distribution of fungal agents responsible for tinea capitis in the Jabalpur region, Madhya Pradesh. The findings revealed that 70% of the clinically suspected cases were positive for fungal infection, indicating a significant prevalence of dermatophytosis in the study population. This highlights the continued importance of superficial fungal infections as a public health concern, particularly in tropical regions where environmental conditions favor fungal growth.
The study confirms that dermatophytes, especially Trichophyton and Microsporum species, are the predominant causative agents of tinea capitis. Their ability to invade keratinized tissues such as skin, hair, and nails contributes to the persistence and spread of infection. The isolation of Microsporum canis further suggests the possibility of zoonotic transmission, emphasizing the role of close human–animal interaction in the epidemiology of dermatophytosis.
In addition to dermatophytes, the presence of non-dermatophyte fungi such as Aspergillus and Rhizopus indicates their emerging role as opportunistic pathogens. These findings suggest that non-dermatophytes should not be overlooked during diagnosis, particularly in chronic or recurrent infections. Careful laboratory evaluation is essential to differentiate true pathogens from contaminants and to ensure appropriate treatment.
The study also demonstrates that conventional diagnostic methods, including KOH examination and fungal culture, remain reliable and effective tools for the detection of fungal infections. The use of Lactophenol Cotton Blue staining further enhances the accuracy of microscopic identification. The strong correlation between these diagnostic methods supports their continued use in routine clinical practice, especially in resource-limited settings.
The variation in duration of infection, ranging from a few months to several years, indicates that delayed diagnosis, lack of awareness, and improper treatment contribute to chronicity and recurrence. Predisposing factors such as poor hygiene, environmental exposure, and underlying health conditions like diabetes play a significant role in increasing susceptibility to infection.
In conclusion, dermatophytosis remains a widespread and persistent health issue in the study area. Effective management requires early diagnosis, appropriate antifungal therapy, and increased public awareness regarding hygiene and preventive measures. There is also a need for further large-scale and detailed studies to better understand the epidemiological patterns, risk factors, and emerging trends of both dermatophyte and non-dermatophyte infections. Such efforts will contribute to improved control strategies and better clinical outcomes.
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