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Isolation and identification of dermatophytes
in cats in Balikesir province
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Abstract: Dermatophytosis can be observed in cats of all ages. However, it is more common in young, sick, elderly, and
immunocompromised animals, and the recovery time may be prolonged in these cases. Humid environments and group housing
are significant factors contributing to the onset of the disease. The diagnosis of dermatophytosis is primarily made through
direct microscopy and culture. For this purpose, hair and skin scrapings taken from the lesion sites are used as materials. A
total of 56 samples (hair, skin scrapings, etc.) collected from suspected of dermatophytosis cats by clinical veterinarians and
sent to the laboratory for mycological diagnosis were examined. Out of these, 44 samples showed growth, while 12 did not.
Based on the isolation and identification results, the most commonly isolated pathogens were Penicillium spp. (%23,21) and
total Aspergillus spp. (25%), followed by Candida spp. (8,9%), Microsporum spp. (7,14%), Trichophyton spp. (7,14%), and
Alternaria spp (5,35%). These fungal pathogens were isolated and identified from suspected dermatophyte samples in cats in
Balikesir province. One reason for dermatophyte’s lower prevalence in this study could be that the samples were taken from pet
cats under the care of clinical veterinarians. This study provides the first report on the prevalence of fungal pathogens observed
in cats in Balikesir province. Future studies should focus on monitoring and tracking fungal pathogens in cats, especially
considering the One Health principle. Therefore, it was considered beneficial to conduct further research to determine the
species-level agents responsible for dermatophytosis.
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Balikesir ilinde kedilerde goriilen dermatofitlerin izolasyonu ve identifikasyonu

Ozet: Dermatofitozis her yastaki kedilerde gériilebilmektedir. Ancak genclerde, hasta, yasl hayvanlarda ve immun
sistemi baskilanmis hayvanlarda daha sik gorilir ve bu hayvanlarda iyilesme siresi de uzayabilmektedir. Nemli
ortamlar ve grup halinde barindirma da hastaligin cikisinda 6nemli faktorlerdir. Dermatofitozisin tanisi direk
mikroskobik ve kilttir olmak tzere iki temel sekilde yapilir. Bu amacla lezyonlu bélgelerden alinan kil ve deri kazintisi
materyal olarak kullanilir. Dermatofitozis stipheli kedilerden klinik veteriner hekimleri tarafindan alinan ve mikolojik
teshis amaciyla laboratuvara gonderilen 56 materyalin (kil, deri dokiintisl vb.) izolasyon ve identifikasyon bulgularina
gore 44 materyalde treme gorildi. 12 materyalde Gireme gériilmedi. izolasyon ve identifikasyon sonucunda en ¢ok
Ureyen etkenler toplam Aspregillus spp. (25%) ve Penicillium spp. (%23,21) olarak bulundu. Candida spp. (%8,9),
Microsporum spp.(%7,14), Trichophyton spp. (%7,14) ve Alternaria spp. (%5,35) Balikesir ilinde kedilerin dermatofit
stpheli materyallerinden izole ve identifiye edildi. Bu ¢calismada dermatofitlerin daha dusiik oranda gorilmesinin
bir sebebi olarak ¢calisma materyallerinin klinik veteriner hekimleri tarafindan sahipli ev kedilerinden alinmis olmasi
dusunuldi. Bu calisma ile Balikesir ilinde ilk defa kedilerde goriilen mantar etkenlerinin prevalansi ortaya koyuldu.
ileriki calismalarda 6zellikle tek saglik prensibi disiincesiyle mantar etkenlerinin kedilerde monitorize ve takip
edilmesi gerektigi distintldu. Bu nedenle, dermatofitoza neden olan etkenlerin tir dlizeyinde belirlenmesi icin daha
fazla arastirma yapilmasinin faydal olacagi disundldi.

Anahtar kelimeler: dermatofit, identifikasyon, izolasyon, kedi

Introduction

Dermatophytes are common pathogenic agents
that cause dermatophytosis, an infection where zoo-
philic, geophilic, and anthropophilic fungal agents
infect the skin (stratum corneum), hair, and nails of
cats. Dermatophytosis is one of the most prevalent
skin diseases worldwide. Due to the circular nature
of the lesions they cause, these infections are also

referred to as “ringworm” in both humans and ani-
mals (Babacan et al., 2011; Fratti et al., 2023; Frymus
et al.,, 2013; Zorab et al.,, 2023). Dermatophtes also
have zoonotic potential (Boehm and Mueller, 2019).

The most important causative agents of
dermatophytosis in cats are Microsporum spp.,
Epidermophyton spp., and Trichophyton spp. (Mattei
et al, 2014; Tel and Akan, 2008; Torti and Pinter,
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2009). Epidermophyton spp. are less commonly en-
countered (Spazamberg et al., 2023). Cats acquire
these pathogens through direct contact with infect-
ed animals or by coming into contact with arthro-
spores present in the soil. Minor skin lesions play a
crucial role in the entry of these pathogens into the
body (Bilgili and Hanedan, 2022; Sahan Yapicier et
al, 2017).

In pets, 95% of dermatophytosis infections are
caused by Microsporum canis, Microsporum gypse-
um, and Trichophyton mentagrophytes (Spazamberg,
2023). Dermatophytosis is also a zoonotic disease,
making it a significant concern for human health.
Particularly, Microsporum canis is responsible for
infections in humans and is one of the main caus-
ative agents of human dermatophytosis (Bilgili and
Hanedan, 2022; Kano et al., 2023; Sahan Yapicier et
al,, 2017).

Dermatophytosis can occur in cats of all ages.
However, it is more frequently observed in young,
sick, elderly, and immunocompromised animals,
and the recovery period may be prolonged in these
animals. Humid environments and group housing
are also important factors in the development and
transmission of the disease (Bilgili and Hanedan,
2022).

In cats, the lesions observed in dermatophyto-
sis include crusting, focal, multifocal, or generalized
alopecia, erythema, and miliary dermatitis (Sahan
Yapicier et al,, 2017). Lesions typically begin on the
face, ears, and nose, and as the infection progress-
es, they can also appear on the paws and tail. Hair
loss, papules, crusting, scaling, erythema, follicular
obstruction, and increased pigmentation of the skin
may be seen. Pruritus in affected animals is variable
(Bilgili and Hanedan, 2022). These symptoms usually
appear within 2-4 weeks, but they can be detected
within 7 days post-exposure using a Wood's lamp
(Babacan et al.,, 2011).

The diagnosis of dermatophytosis is primarily
made through direct microscopy and culture. For
this purpose, hair and skin scrapings collected from
lesion sites are used as materials. Direct microscopy
is performed using potassium hydroxide, and struc-
tures such as hyphae and spores of dermatophyte
pathogens are examined under the microscope.
Culture is conducted for pathogen isolation by in-
oculating Sabouraud'’s Dextrose Agar. After inocula-
tion, the samples are incubated at 25°C for 5-7 days.
Following incubation, the colonies are evaluated
morphologically and microscopically for identifica-
tion. Lactophenol cotton blue is used to stain fungal

structures for microscopic identification. (Khosravi
and Mahmoudi, 2003; Moriella, 2001; Proper Gary
et al,, 2020).

The aim of this study is the isolation and iden-
tification of dermatophytes in cats in Balikesir prov-
ince. The zoonotic nature of dermatophytosis, the
fact that this study is the first of its kind in Balikesir
Province, the widespread practice of adopting and
keeping cats, and the novelty of investigating the
presence of dermatophyte pathogens and infec-
tions in Balikesir make this research of unique value.

Materials and Methods

In this study, between October 2023 and August
2024, 56 samples (hair, skin scrapings, etc.) collect-
ed from cats suspected of dermatophyte infections
by clinical veterinarians for mycological diagnosis
at pet animal veterinary clinics were investigated.
These samples were sent to the laboratory under
cold chain conditions for mycological diagnosis by
veterinarians, with the aim of isolating and identify-
ing dermatophytes in cats.

The materials sent to the laboratory by clinical
veterinarians for mycological diagnosis were sub-
jected to microscopic examination, isolation, and
identification.

This study is not subject to ethics commit-
tee approval according to Hayvan Deneyleri
Etik Kurullarinin Calisma Usul ve Esaslarina Dair
Yonetmelik 8-k, ethics committee permission is not
required for this study.

Microscopic examination

The microscopic examination was performed us-
ing a 10% KOH solution. A drop of 10% KOH was
placed on a microscope slide, and the samples were
carefully placed on top using sterile forceps. A cover
slip was applied, and the slide was gently heated
from below. The preparation was then left to stand
at room temperature for 30-60 minutes. Afterward,
the sample was examined under a microscope using
a 40x objective lens, where spores and hyphae of
the causative agents were searched for (Babacan et
al., 2011; Bilgehan, 2004; Quinn et al., 2002).

Isolation and identification of dermatophytes

For the isolation of dermatophytes from all mate-
rials, Sabouraud Dextrose Agar (SDA) containing
chloramphenicol (50mg/l) (Merck, Germany) was
used. The samples were taken using sterile forceps
or a scalpel and placed on the surface of the SDA
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agar, embedding them to facilitate inoculation. The
inoculated agars were incubated in an aerobic en-
vironment at 25°C for 5-7 days. The growth was
monitored, and the results were recorded (Babacan
et al, 2011; Bilgehan, 2004; Quinn et al., 2002).

During the incubation period, colonies of
the growing pathogens were identified based on
their macroscopic and microscopic characteristics.
Macroscopically, the growth status and duration,
structure, and pigmentation characteristics on both
the front and back surfaces of the colonies grow-
ing on SDA agar were evaluated. For microscopic
examination, a preparation was made from the
colonies growing on SDA using Lactophenol Cotton
Blue solution. A drop of Lactophenol Cotton Blue
solution was placed on a slide, and a small piece
from the outer edge of the growing colony was
carefully collected using a sterile scalpel and placed

on the solution. The preparation was covered with
a cover slip, and under the microscope, the hyphae,
macroconidia, microconidia, and spore structures of
the fungal colonies were examined. Dermatophytes
were evaluated at the genus level (Babacan et al,
2011; Bilgehan, 2004; Quinn et al., 2002; Moriello,
2001; Seker and Dogan, 2011).

Results

According to the isolation and identification find-
ings of 56 samples (hair, skin scrapings, etc.) col-
lected from cats suspected of dermatophytosis by
clinical veterinarians and sent to the laboratory for
mycological diagnosis, fungal growth was observed
in 44 samples, while no growth was detected in 12
samples. The findings of the isolated and identified
dermatophytes and other fungal pathogens from
the samples are presented in Table 1.

Table 1. Isolation and identification of dermatophytes and other fungal agents

Materials Penicillium Other Aspergillus Trichophyton Microsporum Alternaria Candida No

. . Mucor spp.
(n) spp. Aspergillus spp. niger spp. spp. spp. spp. growth
56 (%100) 13 (%23,21) 4 (%7,14) 10 (%17,85) 4 (%7,14) 4 (%7,14) 3 (%535) 1(%1,78) 5(%89) 12(%21,42)

As a result of the isolation and identification,
the most frequently growing pathogens were found
to be Penicillium spp. and Aspergillus spp.. Candida
spp.. Microsporum spp., Trichophyton spp. and
Alternaria spp. were also isolated and identified
from dermatophyte-suspected samples collected
from cats by clinic veterinarians in Balikesir Province
(Figure 1,2,3,4,5,6)

Figure 1. The macroscopic appearance of fungal
colonies (Aspergillus niger, Penicillium spp. etc.)
growing on SDA

Figure 2. The microscopic appearance of Trichophyton
spp. colonies growing on SDA
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Figure 3. The microscopic appearance of Alternaria
spp. colonies growing on SDA

Figure 4. The microscopic appearance of Penicillium
spp colonies growing on SDA.

Discussion and Conclusion

The aim of this study was to determine the isola-
tion, identification, and prevalence rates of der-
matophytes and other fungal pathogens in cats in
Balikesir Province.

Figure 5. The microscopic appearance of
Microsporum spp. colonies growing on SDA
(Sabouraud Dextrose Agar).

Figure 6. The microscopic appearance of Aspergillus
spp. colonies growing on SDA (Sabouraud Dextrose
Agar).

Studies conducted in our country have report-
ed that the most commonly isolated dermatophyte
pathogens in cats and dogs are Microsporum spp.,
Trichophyton spp., and Candida spp. in various stud-
ies (Hanedan et al.,, 2021).
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When reviewing studies conducted worldwide,
it has been reported that the most commonly iso-
lated dermatophyte pathogens in cats and dogs are
Microsporum spp. and Trichophyton spp. (Hanedan
et al,, 2021).

In Italy, it has been reported that the preva-
lence of dermatophytes in cats is 13% in owned cats,
while it reaches 100% in stray cats (lorio et al., 2007;
Hanedan et al., 2021). In Brazil, dermatophytes were
detected in 37.1% of the samples taken from 70 pet
animals with dermatophytosis lesions (Neves et al.,
2018; Hanedan et al., 2021). In East India, 37.33%
of cats were found to be positive for dermatophyte
spores (Debnath et al.,, 2016; Hanedan et al., 2021).

Debnath et al. (2016) reported that they were
identified M. canis (55.34%), M. gypseum (31.07%)
and T mentagrophytes (13.59%) of 292 samples
from cats.

Nichita and Marcu (2010) reported that
Microsporum spp. was isolated in 11.8% of cats,
while Trichophyton spp. was isolated in 13.8% of
cats.

Seker and Dogan (2011) in their study reported
that the dermatophyte prevalence in dogs (198) and
cats (164) in Ankara and Izmir provinces was 18.7%
and 20.1%, respectively. They also identified the iso-
lated dermatophyte species as M. canis, M. gypseum,
M. nanum, T. mentagrophytes, and T. terrestre.

Sahan Yapicier et al. (2017) reported that in
Burdur Province, the dermatophyte prevalence was
20.83% (5/24) in cats and 60.25% (47/78) in dogs,
with Microsporum spp. and Trichophyton spp. being
isolated.

In contrast to other studies, the most frequent-
ly isolated pathogens in this study were Aspergillus
spp. and Penicillium spp.. The dermatophytosis
pathogens isolated from cats were Trichophyton
spp. (4 samples, 7.14%), Microsporum spp. (4 sam-
ples, 7.14%), Alternaria spp. (3 samples, 5.35%), and
Candida spp. (5 samples, 8.9%) in this study.

When compared with the results of the studies
conducted by Seker and Dogan (2021) and Sahan
Yapicier et al. (2017), it was observed that the iso-
lation rates of Microsporum spp. and Trichophyton
spp. were lower in this study.

Dermatophytes can spread to other susceptible
animals and humans through direct contact with the
fur of infected animals, contaminated tools, equip-
ment, and objects (fomites), or environmental fac-
tors such as soil (Babacan et al.,, 2011).

When compared to the prevalence rates of
dermatophyte pathogens reported in studies con-
ducted in our country, the results of this study in-
dicate that the isolation rates of Microsporum and
Trichophyton species were lower.

Studies have indicated that fungal patho-
gens are isolated at much higher rates in stray cats
(Hanedan et al,, 2021). The lower prevalence of fun-
gal pathogens observed in this study may be at-
tributed to the fact that the samples were collected
from owned domestic cats by clinical veterinarians.

The results indicate that dermatophyte in-
fections, particularly  Microsporum spp. and
Trichophyton spp., were seen in cats in Balikesir prov-
ince. According to the findings of this study, it was
thought that important to monitor dermatophyte
infections in both stray and owned cat populations,
particularly in line with the One Health approach,
in order to prevent transmission and zoonotic risks.

This study reveals, for the first time, the pres-
ence of fungal pathogens in cats in Balikesir
Province. Because of this, it was thought that this
study provides valuable insights into the distribu-
tion of dermatophytes among the feline population
in this region. It was thought that to minimize the
spread of dermatophyte infections among cats and
to protect public health, regular veterinary examina-
tions, prompt laboratory diagnosis and treatment of
infected animals, and the implementation of control
and preventive measures targeting environmental
factors are essential. It is thought that further re-
search is needed to explore the species diversity and
genetic variability of dermatophytes in this area.

Declaration of Interest and Funding: This research
was supported by the TUBITAK 2209-A - University
Students Research Projects Support Program under
project number 1919B012300389. We would like to
thank TUBITAK for its contributions to science. The
authors have no conflict of interest.

Author contribution: O.B: Laboratory analyses and
controls, article writing, G.D.C: Laboratory analyses,
G.I: Laboratory analyses, N.G: Laboratory analyses

References

Babacan O, Bas B, Mistak HK, Sahan O, Tekin O, Torun E. (2011)
Kedi ve kopeklerden izole edilen dermatofit etkenlerinin ret-
rospektif degerlendirilmesi. Etlik Vet Mikrobiyol Derg, 22(1),
23-26.

Bilgehan H (2004) Klinik Mikrobiyolojik Tant. izmir; Baris Yayinlari.

Bilgili A, Hanedan B (2022) Dermatophytosis in cats and treat-
ment choices. EIJMENMS, 9(22), 1-8.

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 36, Sayt 1, 2025, 1-6



6 Babacan O et al. Isolation and identification of dermatophytes in cats in Balikesir province

Boehm TMSA, Mueller RS (2019) Dermatophytosis in dogs and
cats — an update. Tierarztl Prax Ausg K Kleintiere Heimtiere,
47(04), 257-268.

Debnath C, Mitra T, Kumar A, Samanta |. (2016) Detection of der-
matophytes in healthy companion dogs and cats in eastern
India. UVR, 17(1), 20-24.

Fratti M, Bontems O, Salamin K, Guenova E, Monod M. (2023).
Survey on dermatophytes isolated from animals in
Switzerland in the context of the prevention of zoonotic
dermatophytosis. J Fungi, 9(2), 253. https://doi.org/10.3390/
jof9020253

Frymus T, Gruffydd-Jones T, Pennisi MG, Addie D, Beldk S,
Boucraut-Baralon C, Egberink H, Hartmann K, Hosie MJ, Lloret
A, Lutz H, Marsilio F, Mostl K, Radford AD, Thiry E, Truyen U,
Horzinek MC. (2013) Dermatophytosis in cats: ABCD guide-
lines on prevention and management. J Feline Med Surg,
15(7), 598-604. https://doi.org/10.1177/1098612X13489222

Hanedan B, Bilgili A, Haydar Uysal M. (2021) Kedi ve kopeklerde
deri mantar enfeksiyonlarinin insanlarda olusturdugu saghk
riskleri, kontrol ve sagaltim secenekleri. Icontech Int J, 5(2),
10-17. https://doi.org/10.46291/icontechvol5iss2pp10-17

lorio R, Cafarchia C, Capelli G, Fasciocco D, Otranto D,
Giangaspero A. (2007). Dermatophytoses in cats and humans
in central Italy: epidemiological aspects. Mycoses, 50(6), 491-
495. doi:10.1111/j.1439-0507.2007.01385.x

Kano R, Watanabe M, TsuchihashiH, Ogawa T, Ogawa Y, Komiyama
E, Hirasawa Y, Hiruma M, lkeda S. (2023) Antifungal suscepti-
bility testing for Microsporum canis from cats in Japan. Med
Mycol J, 64(1), 19-22. https://doi.org/10.3314/mm;j.22-00014

Khosravi AR, Mahmoudi M. (2003) Dermatophytes isolated from
domestic animals in Iran. Mycoses, 46(5-6), 222-225. https://
doi.org/10.1046/j.1439-0507.2003.00868.x

Mattei AS, Beber MA, Madrid IM. (2014) Dermatophytosis in
small animals. SOJMID, 2(3). https://doi.org/10.15226/
sojmid/2/3/00124

Moriello KA. (2001) Diagnostic techniques for dermatophytosis.
Clinical Techn Small Anim Pract, 16(4), 219-224. https://doi.
org/10.1053/svms.2001.27597

Neves J, Paulino A, Vieira R, Nishida E, Coutinho S. (2018). The
presence of dermatophytes in infected pets and their
household environment. Arq Bras Med Vet e Zootec, 70(6),
1747-1753.

Nichita I, Marcu A, (2010). The fungal microbiota isolated from
cats and dogs. J Anim Sci, 43, 411-414.

Proper Gary W, Church Deirdre L, Hall Geraldine S, Janda William
M, Koneman Elmer W. (2020). Koneman’'s Color Atlas and
Textbook. 7th. Ed. Jones & Bartlett Publishers.

Quinn PJ, Markey BK, Carter ME, Donnely WJ, Leonard FC (2002).
Veterinary Microbiology and Microbiol Disease. India: Replika
Pres Pvt. Ltd.

Spazamberg A, Camillia L Francheski N, Ravazzolo AP,
Fuentes B, Ferreiro L. (2023) Canine ringworm caused by
Trichophyton mentagrophytes - Detection by SYBR-Green
real-time PCR. Acta Sci Vet, 51(April), 1-4. https://doi.
org/10.22456/1679-9216.129275

Seker E, Dogan N. (2011) Isolation of dermatophytes from
dogs and cats with suspected dermatophytosis in Western
Turkey. Prev Vet Med, 98(1), 46-51. https://doi.org/10.1016/j.
prevetmed.2010.11.003

Sahan Yapicier O, Sababoglu ES, Oztirk D, Pehlivanoglu F, Kaya
M, Turltoglu H. (2017) Kedi ve kdpeklerden dermatofitlerin
izolasyonu. MAE Vet Fak Derg, 2(2), 125-130. https://doi.
org/10.24880/maeuvfd.359535

Tel OY, Akan M. (2008) Kedi ve kdpeklerden dermatofitlerin izo-
lasyonu. Ankara Univ Veteriner Fak Derg, 55(3), 167-171.
https://doi.org/10.1501/vetfak_0000000320

Torti M, Pinter L. (2009) Dermatophytoses in dogs and cats.
Veterinarska Stanica, 40(5), 315-323. Accessed on: http://
search.ebscohost.com/login.aspx?direct=true&db=Ilah&AN
=20093303127&site=ehost-live

Zorab HK, Amin SQ, Mahmood HJ, Mustafa HH, Abdulrahman
NMA. (2023) Dermatophytosis. In: Aguilar Marcelino L,
Younus M, Khan A, Saeed NM and Abbas RZ (eds), One Health
Triad, Unique Scientific Publishers, Faisalabad, Pakistan, Vol.
3, pp: 99-106. https://doi.org/10.47278/book.oht/2023.83

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 36, Sayt 1, 2025, 1-6


https://doi.org/10.46291/icontechvol5iss2pp10-17
https://doi.org/10.1053/svms.2001.27597
https://doi.org/10.1053/svms.2001.27597

