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			Abstract | Dermatophytosis is a zoonotic disease caused by fungi of species dermatophyte. The case of dermatophytosis have increased not only in humans but also in animals, especially dogs and cats. The close interaction of cats and humans reported to play an important role in dissemination of zoonotic diseases. Therefore, this study aims to diagnose and to treat of dermatophytosis in cats. Twenty cats with the age of 6-12 months were used in this study. Determination of dermatophyte infection in cats based on clinical signs and laboratory identification of fungi. Skin scrapes samples were cultured onto Sabouraud’s dextrose agar medium. Hair and skin scraping were conducted at the day-1 (pre-treated with ketoconazole). Subsequently, infected cats were treated with topical application of 2% ketoconazole cream, twice a day for 21 days. Results showed that all of cats positive infected with Microsporum canis. Feature of the skin of cats infected by Microsporum canis demonstrates erythema, scale, crust, and circular alopecia. At day-21, antifungal treatment not only diminished by approximately 85% of the clinical feature of the skin lesion of cat’s dermatophytosis but also resulted in the disappearance of the fungi. To conclude, topically applied of antifungal ketoconazole for at least three weeks effective to treat dermatophytosis in cats.
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			Introduction

			Dermatophytosis (Ringworm) is an important and highly contagious fungal infection caused by dermatophytes. Though of limited morbidity, ringworm can be problematic because of the potential for outbreaks, prolonged disease, cost and bother of treatment, and the potential zoonosis (Weese and Yu, 2013). The rising prevalence of dermatophytosis has been attributed to many factors including tropical climate, a high population of pet stray, and high contact between pet animals and humans (Pathania et al., 2018; Yamada et al., 2019; Paryuni et al., 2020). Zoophilic dermatophytes are transmitted by direct contact with infected animals or contact with arthroconidia (spores) in the environment (Fehr, 2015; Paryuni et al., 2020; Soedarmanto et al., 2020). Infection occurs more often in the presence of predisposing factors (e.g., stress, overcrowding, feed and management deficiencies, pregnancy, immunodeficiency, age, ectoparasites, and other diseases (Marshall, 2003; Fehr, 2015; Paryuni et al., 2020). 

			Dermatophytosis is more common in cats than in dogs (Moriello, 2001). The dermatophyte invading skin, hair, nail lead to the formation of erythema, scale, crusting, circular alopecia, and hyperpigmentation (Moriello, 2014; Haggag et al., 2017). Microsporum canis infection in young, old, and immunodeficiency animals usually cause inflammation or infection (Vandis and Joyce, 2007). Infections with Microsporum gypseum and Tricophyton mentagrophytes resulted in more serious dermatologic disease (Scott et al., 2001; Deboer and Moriello, 2006; Fehr, 2015). Treatment for dermatophytosis given topically or systemically, depend on the type and distribution of lesions (Vandis and Joyce, 2007). The incidence of dermatophytosis in cats in Yogyakarta, clinically, may often be encountered by veterinarians’ practice, but reports of dermatophytosis are still very minimal. This results in diagnostic and therapeutic measures for patients not being given optimally. Based on these circumstances, the purpose of this research is to diagnose dermatophytosis by isolating and identifying the presence of dermatophytes as the cause of dermatophytosis in cats in the Yogyakarta region and to assess the efficacy of antifungal therapy in cats infected with dermatophyte.

			 

			Materials and Methods

			Ethical approval

			The present study was perfomed under approvement of the Ethiological Committee of Integrated Research and Testing Laboratory, Universitas Gadjah Mada No. 00057/04/LPPT/X/2019.

			Research place and time

			This study was conducted by using data from patients coming to pet clinics in Yogyakarta within the period of December 2019 to August 2021. Fungi isolation and identification were carried out in Microbiology Laboratory, Faculty of Veterinary Medicine, Universitas Gadjah Mada, Yogyakarta.

			Experimental design

			A number of 20 cats ranging from 6-12 months old were used for this study regardless of their breeds and sex. Cats suspected of having dermatophyte infection based on clinical lesions were examined using Wood’s lamp at the wavelength of 395 nm and direct microscopic examination on skin and hair samples of affected hairs, which are then placed onto a glass slide for microscopic evaluation is used for evidence of ectothrix. 

			Fungal isolation and identification cultured on Sabouraud’s Dextrose Agar (65g/L) media. All inoculated SDA plates were then incubated at 25–30°C for 4–6 weeks. The cultures of fungus were identified by examining the characteristics of their colony. Macroscopic examination by identifying the growth rate, texture, topography, and pigmentation of the reverse and front sides of the culture of fungi. Microscopic examination was carried out on the positive observed fungal culture using lactophenol cotton blue (LPCB) staining. In addition, the manufacture of slide cultures using the Riddle method was carried out to observe the microscopic structure of the fungal as a whole.

			Confirmed positive cats were given antifungal treatment (2% Ketoconazole cream) for 21 days. Observations were carried out on the progress of cats’ skin lesions throughout the treatment regimen. Observed lesions in question were erythema, scales, crusts, and alopecia. 

			Results and Discussion

			A total of 20 cats suspected of dermatophyte infection are shown to have clinical signs of alopecia ring, scale, and erythema with various degrees of severity (Figure 1). Wood’s lamp examination indicates (100%) positive results on all suspected cats with blue-green glow on skin lesions (Figure 2). Hyphae segments are also found in hair and skin scrapings examination under the microscope. The results of isolation and identification showed that they grew efficiently on Sabouraud’s dextrose agar. The macroscopic characteristics that can be observed are that they look like cotton, white in color, and become brownish-yellow with age (Figure 3). The results of the microscopic examination showed the presence of abundant macroaleuriospora, large, 6-15 cells, spindle-shaped, with curved or hooked ends and thick verrucose walls (Figure 4). Based on these characteristics, it can be concluded that the cat is infected with Microsporum canis. Macroscopic lesions progress (decrease in severity) on the last day (day 21st) of treatment using 2% Ketoconazole cream can be observed as shown in Figure 5. It is shown that the use of 2% Ketoconazole cream for cases of dermatophytosis in cats may reduce clinical lesions up to 85%.
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			Figure 1: Lesions from dermatophyte infection in body part of cat with alopecia, erythema, and scale in cat dermatophytosis (white ring).
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			Figure 2: Ear of cat with fluorescence (apple blue-green color), under Wood’s lamp examination (black arrow).
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			Figure 3: Fungal colony of Microsporum canis; Cottony, white to buff in colour; with increasing age becomes orange-brown (black arrow).
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			Figure 4: Microscopic structure of Microsporum canis with Lactophenol cotton blue stain (black arrow).
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			Figure 5: Macroscopic lesions progress (decrease in severity) on treatment with 2% Ketoconazole cream: A. Before treatment (red circle), B. The last day (day 21st) of treatment.

			It can be inferred that all 20 cats are infected with dermatophytes from examinations as shown in research results. Wood’s lamp examination will result in fluorescence on all dermatophytosis clinical lesions. Previous research explained that several dermatophyte species are known to produce phosphor as a by product of their development on hair and/or skin while some other fungi don’t have that quality. Thus, not all dermatophytes are able to exhibit fluorescence under wood’s lamp (Asawanonda et al., 1999; Colombo et al., 2012; Behzadi et al., 2014). Dermatophytes known for the ability to produce fluorescence are from the genus Microsporum (Moriello et al., 2017). False positive results are often found in examinations using Wood’s lamp, so it becomes crucial to differentiate fluorescence from hair shaft or other things like crust, debris, or topical medication (Moriello and Deboer, 2012). Some researchers also recommend to do direct examination and fungal culture following a positive result by Wood’s lamp screening (Moriello and Deboer, 2012; Miller et al., 2013; Grable, 2019).

			The results of microscopic examination of hair and skin scrapings shows that 20 cats in the study were positively infected with dermatophytes based on the discovery of hyphae segments (ectothrix). Watanabe et al. (2021) explained that direct microscopic examination of hair and skin scrapings is an early diagnosis method for dermatophytosis to detect the presence of arthroconidia and/or hyphae. The results of fungal culture in this study indicate that dermatophytosis cases in cats in Yogyakarta are dominated by M. canis species. The results of this study are similar to the findings of previous researchers who explained that three most common dermatophyte species infecting cats and dogs are M. canis, M. gypseum, and T. mentagrophytes (Indarjulianto et al., 2014; Dong et al., 2016; Grable, 2019; Moriello et al., 2019; Paryuni et al., 2020). Research results by Moriello and Deboer (2012) and Koussidou-Eremondi et al. (2005) also showed that M. canis is a dermatophyte species that is commonly found in cats and is known to be the main dermatophyte found in humans.

			Overall, dermatophytosis lesions found on the cats are round (circular) with varying sizes in each individual. This is similar to research results of da Cunha et al. (2019) which stated that the main clinical symptoms of dermatophyte infection in cats and dogs are alopecia, erythema, and scale with varying degrees of lesion severity. Moriello et al. (2017) and Bianchi et al. (2017) also stated that dermatophyte infection will manifest as superficial clinical signs, starting with the presence of erythema then followed by the appearance of scales and crusts, then alopecia. Paryuni et al. (2020) mentioned that dermatophytes are known to be unable to grow in the center of the lesion (an area that is experiencing inflammation), so the infection will spread centrifugally to the periphery of the lesion resulting in round lesions such as rings or ringworms.

			Topical treatment of 2% Ketoconazole cream given for cases of cat dermatophytosis in this study brings out good outcomes based on the reduction of skin lesions. This is in accordance with the results of previous studies explaining that topical treatment for dermatophyte infections is known to prevent re-infection and is effective for carrier cats (Graser et al., 2018). A previous study by Putriningsih and Soedarmanto (2013) also reported that following topical administration of ketoconazole resulted in reducing the severity of clinical and pathological lesions in dogs infected with M. canis at day 21 of therapy. Indarjulianto et al. (2020) reported oral combination of antifungal ketoconazole for 35 days and itraconazole for 20 days respectively to cure dermatophytosis in cat. The side effects of giving this medication are also reported to be milder compared to peroral treatments (Bseiso et al., 2015). Ketoconazole is an azole antifungal known for its high effectiveness against dermatophytes (Gupta and Cooper, 2008). The mechanism of action of this drug is to inhibit cytochrome P450 14α-lanosterol demethylase (Lopes et al., 2017). Ketoconazole treatment for 2-4 weeks is known to be effective in curing mild dermatophyte infections (Rotta et al., 2013).

			Conclusions and Recommendation

			The main lesions of dermatophytosis in cats are alopecia, scale, and erythema. The clinical appearance of skin lesions cannot be relied upon as the sole criterion for diagnosing dermatophytosis. A Wood’s lamp examination can be helpful in some cases. Microscopic examination of hairs taken from suspected patients may be visualized for evidence of fungal hyphae or spores. Fungal culture on SDA media is a more sensitive diagnostic tool. Dermatophyte infections in cats in Yogyakarta region were dominated by M. canis species and topical application of 2% ketoconazole cream for 3 weeks was effective in reducing lesions caused by dermatophyte infections in cats.
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Abstract | Dermatophytosis is a zoonotic disease caused by fungi of species dermatophyte. The case of dermatophytosis
have increased not only in humans but also in animals, especially dogs and cats. The close interaction of cats and humans
reported to play an important role in dissemination of zoonotic diseases. Therefore, this study aims to diagnose and
to treat of dermatophytosis in cats. Twenty cats with the age of 6-12 months were used in this study. Determination
of dermatophyte infection in cats based on clinical signs and laboratory identification of fungi. Skin scrapes samples
were cultured onto Sabouraud’s dextrose agar medium. Hair and skin scraping were conducted at the day-1 (pre-
treated with ketoconazole). Subsequently, infected cats were treated with topical application of 2% ketoconazole cream,
twice a day for 21 days. Results showed that all of cats positive infected with Microsporum canis. Feature of the skin
of cats infected by Microsporum canis demonstrates erythema, scale, crust, and circular alopecia. At day-21, antifungal
treatment not only diminished by approximately 85% of the clinical feature of the skin lesion of cat’s dermatophytosis
but also resulted in the disappearance of the fungi. To conclude, topically applied of antifungal ketoconazole for at least
three weeks effective to treat dermatophytosis in cats.
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(Pathania et al., 2018; Yamada et al., 2019; Paryuni et al.,
2020). Zoophilic dermatophytes are transmitted by direct
contact with infected animals or contact with arthroconidia
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ermatophytosis (Ringworm) is an important and

highly contagious fungal infection caused by
dermatophytes. Though of limited morbidity, ringworm
can be problematic because of the potential for outbreaks,
prolonged disease, cost and bother of treatment, and
the potential zoonosis (Weese and Yu, 2013). The rising,
prevalence of dermatophytosis has been attributed to many
factors including tropical climate, a high population of pet
stray, and high contact between pet animals and humans
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Dermatophytosis is more common in cats than in dogs
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