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ABSTRACT.	 A 2-year-old, exotic shorthair cat presented with baldness and mild scaling on trunk 
that was confirmed as Microsporum canis (M. canis) infection by the following methods. Wood’s 
lamp and trichogram were used to demonstrate fungal elements suggestive of dermatophytosis 
consistent with M. canis. Dermatophyte test medium (DTM) and polymerase chain reaction (PCR) 
were used for identification. E-test and broth microdilution test were then utilized to estimate 
antifungal minimal inhibitory concentrations (MICs) towards ITZ and TRF respectively. The strain 
was isolated from the patient and revealed TRF MIC >32 µg/ml and ITZ MIC 0.023 µg/ml. Patient 
was cured of dermatophytosis with systemic ITZ.
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Microsporum canis is the most common cause of dermatophytosis in cats worldwide, and its diagnosis of fungi can depend upon 
various methods [6]. While the trend of low susceptibility towards common antifungal agents have been documented in numerous 
fungi such as Aspergilus spp. and Candida spp., low susceptibility of M. canis towards antifungals has yet to be reported. We wish 
to report the first case of M. canis with low susceptibility towards terbinafin (TRF) in a feline patient.

An indoor, female 2-year-old exotic shorthair, from a single cat household, at Beijing, China, was presented with chronic 
dermatophytosis and alopecia. The initial lesion was noticing at age of one and half year-old, exhibited on the trunk as multifocal 
circular patches of alopecia, mild scaling with minimal pruritus. The cat was then prescribed with a topical TRF spray (JinDun, 
terbinafine hydrochloride solution 1%, Nanjing, China) once a day for 3 months. Neither systemic medication nor medicated 
shampoo was prescribed. However, no clinical efficacy was reported despite the topical treatment (Fig. 1A).

Under Wood’s light, hair shafts fluoresced in typical apple-green color. Trichogram revealed numerous small, translucent spores 
(2.5 × 3.5 µm) around the shafts also suggestive of an ectothrix infection. The affected hairs were cultured on DTM (BD BBLTM, 
San Jose, CA, U.S.A.) and Sabouraud’s glucose agar (BD BBLTM, Heidelberg, Germany) at 37°C for 10–14 days. The fungus 
was identified as M. canis, based on colony morphology and macroconidia. Also, the molecular characteristics were identified by 
sequence analysis of the internal transcribed spacer (ITS) region. Results of comparative sequence analyses (by nucleotide BLAST 
analysis on the National Center for Biotechnology Information [NCBI] website) showed that the sequences amplified were 99% 
conserved among strains, including the reference strain of Arthroderma otae (teleomorph of M. canis), and matched the A. otae-
defining ITS sequence deposited in the database (GenBank accession nos. JX122196.1 and JX122195.1).

The isolates’ MIC to ITZ was estimated with E-test gradient strips and performed based on the manufacturers’ recommendation 
[1]. For quality control, the strain Candida parapsilosis ATCC22019 was used in each experiment to check the accuracy of drug 
dilution [9]. Each isolate was tested in duplicate on separate occasions. The MIC of ITZ was 0.023 µg/ml, which was considered 
as a susceptible to ITZ.

On the other hand, broth microdilution of TRB was performed based on the CLSI M38-A2 with modifications [4, 7, 9]. The 
MIC of TRB was >32 µg/ml, which was considered as a resistance to TRF. Based on the results, 10 mg/kg ITZ PO once a day 
(SPORANOX®, Itraconazole, Janssen, Gyeonggi, Korea) was administered with food continuing for 3 months. Fungal re-cultures 
were scheduled every three weeks with first negative culture obtained at six. After that, the subsequent reculture were all negative 
(Fig. 2). At present, the cat remains asymptomatic after a year since the declaration of cure (Fig. 1B).

We described the first isolation of a TRF-resistant M. canis strain from a feline dermatophytosis in China. This strain exhibited 
a TRF minimum inhibitory concentration (MIC) of >32 µg/ml but remained susceptible to itraconazole (ITZ) (MIC 0.023 µg/ml). 
Therefore, the patient cat improved following ITZ treatment, indicating that the results of the in vitro MIC test were consistent 
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with in vivo susceptibility.
Feline dermatophytosis is generally treated with azoles and terbinafine (TRF), compounds that demonstrate efficacy against 

both human and animal dermatophytoses [3, 8]. There is a report of TRF resistance in Trichophyton rubrum isolated from a human 
dermatophytosis patient [2]. Furthermore, Martins et al. reported that the resistance of dermatophytes to antifungal drugs frequently 
results from overexpression of genes encoding ATP-binding cassette (ABC) transporter proteins, including the pleiotropic drug 
resistance (PDR1) and multidrug resistance (MDR2 and MDR4) genes [5]. We speculated that the TRF-resistant strain of M. canis 
characterized here was also isolated from a patient that had been receiving TRF therapy and exhibited overexpression of genes 
encoding members of the ABC transporter family.

In recent work, Yamada et al. reported that a TRF-resistant T. rubrum strain harbored missense mutations in the squalene 
epoxidase (SQLE) –encoding gene [10]. TRF is a member of the allylamine class of antifungal agents, which are known to 
target the SQLE enzyme in dermatophytes. However, TRF-resistant T. rubrum isolates were from patients with tinea pedis and/or 
onychomycosis who did not respond to terbinafine treatment [10]. Therefore, inducing to TRF resistance mechanism has not been 
clarified.

Further studies are required to determine the TRF resistance mechanism of this and other M. canis isolates. Anti-fungal 
susceptibility of clinical isolates could be a major determinant of treatment outcome.
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Fig. 2.	 The reexaminations for dermatophytosis, based on Wood’s light, trichgram and DTM culture at different time points. Colony of 
the isolate on Sabouraud’s glucose agar (A) and macroconidia (B). The colony was flat, spreading, yellow-coloured. Macroconidia were 
spindle-shaped with 1–7 cells, verrucose, thick-walled and terminal knob.

Fig. 1.	 Cl inical picture of the cat. (A) The cat exhibited totally baldness on trunk and spares to the head as generalized dermatophytosis. 
(B) The normal hair coat was presented after 12 weeks ITZ treatment.
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