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RESUMEN

En los bovinos, los dermatofitos producen un impacto negativo en la cría de ganado y pueden causar zoonosis. El objetivo de este trabajo fue describir 
un brote de tiña en Brasil y evaluar la presencia de levaduras en las lesiones. Después del destete, 88 terneras de carne fueron investigadas clínicamente. 
Las lesiones típicas de tiña fueron constatadas en 95,5% de estos animales. En la microscopía directa con hidróxido de potasio se observaron hifas hialinas 
en 58,8% de las muestras. Raspados de piel de 27 terneras con tiña fueron inoculados en Agar Dextrosa Sabouraud y Agar Mycosel. Hubo diecinueve 
aislamientos de trichophyton spp.. En 24 animales se aislaron levaduras (88,8%) y las especies más frecuentes fueron Candida lusitaniae y C. glabrata. 
El significado de estas levaduras en la etiología y patogenia de la dermatofitosis bovina deben ser evaluadas en nuevos estudios epidemiológicos.
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INTRODUCTION

Mycelial fungi of the species trichophyton verru-
cosum, Microsporum canis and Microsporum gypseum 
are causative agents of dermatophytosis or ringworm 
in animals and humans worldwide. Their reservoirs are 
cattle, cats and soil, respectively (Cutsem and Rochette 
1991, Hainer 2003, Papini et al 2009). In particular, t. 
verrucosum is one of the most common chronic zoophilic 
dermatophytes and bovine dermatophytosis is a zoonosis 
that may cause significant loss in cattle production (Ming 
et al 2006, Silver et al 2008). Recently, a cattle farmer 
has been evaluated with an extensive erythematous plaque 
that failed to respond to antibacterial treatment. History 
revealed that his cows were being treated for ringworm and 
his diagnosis was confirmed by skin biopsy demonstrat-
ing fungal elements and culture yielding t. verrucosum 
(Silver et al 2008). Furthermore, a case of mycozoonosis 
associated with t. verrrucosum, a zoophilic dermatophyte, 
has been reported due to ringworm of cattle (Ozkanlar 
et al 2009). Thus, the bovine dermatophytosis, namely 

bovine ringworm, is encountered as an outmost important 
manifestation for animals and humans in veterinary and 
medical practice.

The dermatophytes can persist during long periods in 
the environment and can spread within the herds. Lesions 
can be found all over the body, but most frequently on the 
neck, around the eyes, on the forehead and near the ears 
(Cutsem and Rochette 1991, Gudding and Lund 1995).

In Brazil, few scientific studies have described the oc-
currence of bovine dermatophytosis (Silveira et al 2003). 
In addition, there are few investigations on the presence 
of yeast communities associated with dermatophyte 
lesions in animals (Cutsem and Rochette 1991, Lacaz 
et al 2002). The purpose of this study was to describe 
a ringworm outbreak in heifers raised in Minas Gerais 
State, Brazil, and to evaluate the yeast species associated 
with this skin disease.

MATERIAL AND METHODS

The occurrence of ringworm was evaluated in 88 beef 
heifers from a farm in the city of Governador Valadares, 
northeast of Minas Gerais (18° 51’ 04’’ S and 41° 56’ 58 
W). In this region, the climate is very hot with temperatures 
reaching 35°C in summer and 22°C in winter, as well as 
low and irregular rainfall throughout the year (Cetec 1983). 
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The animals of this study were 10-month-old females, tree 
cross 25% Nelore, 25% Red Angus and 50% Canchin.

The presence of smell, itching, increases in volume, 
ectoparasites, alopecia, excoriations and crust formations 
were evaluated through clinical examinations of the skin. 
Circular lesions with asbestos appearance were considered 
as signals suggestive of clinical bovine ringworm (Cutsem 
and Rochette 1991, Gründer 1993).

The mycological direct exams were carried out in speci-
mens from all heifers with lesions suggestive of ringworm 
(84 of 88 animals). The lesions were first rubbed with 
cotton swab impregnated with 70 % ethyl alcohol for the 
removal of surface adhering organisms. Skin scales were 
collected by scraping of the lesion margin using a sterile 
scalpel blade into sterile petri dish. Hairs were collected 
by removing dull broken hairs from the lesion margin 
using sterile tweezers. Potassium hydroxide (KOH 20%) 
microscopy was performed to detect fungal structures in 
skin scrapings or hair (Lacaz et al 2002).

Cultures were evaluated to aliquots specimens from 
27 animals with disseminated skin lesions of ringworm 
(figure 1) and positive KOH test. The specimens were 
inoculated on plates containing solid Sabouraud dextrose 
(Difco Laboratories, Detroit, MI, USA) and Mycosel Agar 
(Difco Laboratories, Detroit, MI, USA), supplemented 
with chloramphenicol (final concentration of 150mg/l) 
and yeast extract (10%final concentration). The strains 
were incubated in BOD ovens at 28ºC and 37º C for up 
to four weeks (Lacaz et al 2002). Clinical specimens of 
these animals were also cultured in tubes containing the 
solid medium of Mycosel supplemented with olive oil and 
incubated at 32ºC during seven days for Malassezia spp. 
detection (Guého et al 1998, Duarte et al 2003).

Mycelial isolates were identified using microculture 
technique. Micromorphological characteristics were observed 
under the light of the optical microscope and compared with 
fungi structures. Urea hydrolysis was performed culturing 
trichophyton isolates on Christensen’s solid medium and 
Dermatophyte Agar. The growth on basal medium with 
inusitol or thiamine was also considered for identifica-
tion of these isolates (Rippon 1988, Lacaz et al 2002). 
Dermatophytes and other fungi were identified according 
the keys of De Hoog et al (2000). Subsequently to the 
growth, up to three different yeast colonies were re-isolated 
to each animal plate and were identified considering the 
micromorphological and biochemical tests according to 
the taxonomic keys presented in Kurtzman and Fell (1998). 
The frequencies of the main species observed were evalu-
ated by Chi Square test at 5% significance.

The ringworm suggestive animals were isolated from 
the healthy cattle and moved to pastures with one animal 
unit per hectare, without confinement stress. These heif-
ers were topically treated with PVP-iodine solution (1%) 
daily during a week.

RESULTS AND DISCUSSION

The occurrence of typical ringworm lesions (figure 1) 
was observed in 84 animals (95.5%). The heifers were 
weaned and confined at the end of the dry period and the 
lesions appeared three weeks after the weaning, rapidly 
spreading among the cattle. Alopecia and circular crust 
formation started around the eyes, heads and neck, 38 
heifers also showed skin lesion throughout the entire body.

The animals with ringworm were separated from the 
rest of the cattle and were moved to pastures without 
confinement stress. They were treated with daily topical 
PVP-iodine application for a week which reduced lesions 
significantly within two months after treatment.

In this report, high morbidity to lesions suggestive 
of ringworm was observed in a bovine beef livestock, 
corresponding to 95.5% of the evaluated heifers. Direct 
microscopy with KOH 20% revealed the presence of hyaline 
thin hiphae in 49 out of 84 exams (58.3%) and yeast cellules 
in 68 out of 84 exams (80.9%). The animals were young 
and were confined in high density just after weaning, from 
August to September. In this period, the first rains arrived 
and air humidity increased. These conditions suggest that 
stress, intense physical contact, higher temperature and 
humidity favoured the high ringworm occurrence.

During the same period, similar lesions were not ob-
served in 1230 adult cows grazing on extensive pastures, 
suggesting that confinement, pre-weaning and immatu-
rity were the ringworm promoting factors in this farm. 
According to Gudding and Lund (1995), these factors 
should be controlled or considered in order to prevent the 
rapid spread of the disease.

The transmission and occurrence have been favoured by 
large scale productions that may cause lack of individual 

Figure 1. Alopecia and circular crust formation, with asbestos 
aspects, around the eyes and the neck of a beef heifer with typical 
disseminated dermatophytosis.
 Alopecia y formaciones de costras circulares con aspectos 
de amianto, alrededor de los ojos y el cuello de una ternera de corte con 
la típica dermatofitosis diseminada.
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animal care. The constant introduction of new animals 
from other farms in livestock can contribute to the der-
matophyte spread. Livestock in restricted areas with high 
bovine density promotes the dissemination of the disease 
due to the increased physical contact (Cutsem and Rochette 
1991, Gudding and Lund 1995).

Culture test showed presence of trichophyton spp. in 
19 out of 27 sick samples. The most frequent species was 
trichophyton verrucosum. Among the saprophytic fungi, 
the genus Fusarium was the most detected (table 1).

The higher rate of isolates of the genus trichophyton 
(70.4%, P < 0.01) in the 27 sampled animals proves the 
importance of these fungi in the bovine ringworm etiol-
ogy (table 1). Among the identified isolates, trichophyton 
verrucosum is the main agent in bovine ringworm and 
is frequently related to temperate regions (Gudding and 
Lund 1995, Papini et al 2009). t. mentagrophytes and t. 
soudanense are often associated to human dermatophytosis 
(Lacaz et al 2002, Chabasse 2008).

Studies evaluated the presence of trichophyton spp. in 
bovine healthy skin or with dermatosis in Rio Grande do 
Sul, State of the Brazil, which has temperate climate and 

cold weather conditions. trichophyton verrucosum was 
isolated in 95.8% of samples from 142 cattle with clinical 
suggestive signs of ringworm (Silveira et al 2003). The 
highest occurrence was also reported in younger animals 
during autumn and winter (Silveira et al 2003, Ozkanlar 
et al 2009).

In Japan, the isolation of t. verrucosum in 58.6% of 
29 specimens from skin lesions and 34.8% of 46 healthy 
skin areas from calves with ringworm was observed. This 
species was also isolated in 17.1% samples from 35 healthy 
calves. These results suggested that the contact with areas 
with or without lesions from sick animals could spread the 
fungus to other animals (Takatori et al 1993).

Other studies have also reported the occurrence of 
t. mentagrophytes in cattle with dermatophytosis. In the 
Greece, an reported outbreak was caused only by t. men-
tagrophytes identified in cultures from 35% out of a total 
of 60 evaluated cattle (Kakepis et al 1986). In mycologi-
cal studies in the India, 150 cattle with typical ringworm 
lesions revealed the presence of four t. mentagrophytes 
isolates and 13 Microsporum gypseum (Ranganathan et al 
1998). Another research, also carried out in India, evaluated 

Table 1. Mycelial fungi and yeasts isolated from 27 beef heifers with disseminated skin lesions of ringworm in the Northeast of 
Minas Gerais, Brazil.
 Hongos filamentosos y levaduras aislados de 27 terneras con lesiones cutáneas diseminadas de tiña en el nordeste de Minas Gerais, Brasil.

Mycological results Number of animals with positive culture Occurrence (%)

          Mycelial fungi  

trichophyton spp. 19 70.4**

t. verrucosum 12 44.4*

t. mentagrophyte 5 18. 5

t. soudanenses 2 7. 4

Fusarium spp. 5 18.5

Acremonium spp. 1 3.7

Aspergillus spp. 1 3.7

Rhizopus spp. 1 3.7

          Yeasts 

Candida lusitaniae 15 55.6*

Candida glabrata 9 33.3**

Candida guilliermondii 3 11.1

Candida albicans 3 11.1

Candida tropicalis 3 11.1

Candida maltosa 2 7.4

Candida parapsilosis 2 7.4

Candida rugosa 2 7.4

Rhodotorula glutinis 3 11.1

Pichia membranifaciens 3 11.1

* Fungi with higher occurrence (P < 0.01 in Chi-Square test).
** Fungi with higher occurrence (P < 0.05 in Chi-Square test).
* Los hongos con mayor frecuencia (P < 0,01 en Chi-cuadrado de prueba).
** Los hongos con mayor frecuencia (P < 0,05 en Chi-cuadrado de prueba).
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21 cattle with these lesions and showed the presence of 
two M. gypseum isolates, and one isolate to the species 
t. mentagrophytes, t. rubrum and t. similar, respectively 
(Mitra et al 1998). These studies and the data from this 
report suggest that other dermatophytes besides t. ver-
rucosum may also be involved in the bovine ringworm.

Future studies should also evaluate the presence of the 
genus Aspergillus, Acremonium, Fusarium and Rhizopus 
which were identified in this study (table 1), considering 
that these fungi can be contaminants, saprophytes or op-
portunists (Rippon 1988, Lacaz et al 2002). Takatori et al 
(1993) isolated airborne fungi of the genus Aspergillus, 
Alternaria, Penicillium and Cladosporim from calves with 
ringworm without implications in the lesions.

Positive cultures to yeasts were observed in 24 heifers 
(88.8%) with disseminated skin lesions of ringworm. The 
physiological and biochemical identification showed the 
presence of Candida (C.) lusitaniae in 15 animals and C. 
glabrata in 9. Other yeast isolates were identified as C. 
albicans, C. guilliermondii, C. maltosa, C. parapsilosis, 
C. rugosa, C. tropicalis, Pichia membranifaciens and 
Rhodotorula glutinosa (table 1). Cultures from ten animals 
indicated concomitant infections with different yeast spe-
cies (table 2). The genus Malassezia was not isolated in 
the evaluated animals.

The culture of clinical specimens of this study shows 
high ocorrence of yeasts and among isolated yeasts and the 
most frequent species (P < 0.05) were Candida lusitaniae 
(58.8% of positive cultures) and C. glabrata (35.3% of 
positive cultures). There are no scientific reports describing 
the association of these species in dermatophytosis. The 
high occurrence suggests that further research, examining 
the role of these and other yeasts in the pathogenesis of 
bovine ringworm are required. Same yeast of this genus 
can produce queratinases, lipases and proteases or other 
enzymes (Duarte et al 2011, Wawron et al 2011), aggra-
vating the ringworm. Further investigation is needed to 
evaluate the association of this yeast tougher dermatophytes.

Candida lusitaniae has been isolated from several cases 
of disseminated nosocomial candidiasis in humans. This 
species frequently shows resistant to amphotericin B and 
the detection from milk of cows with mastitis also has been 
reported (Rippon 1988, Kurtzman and Fell 1998, Wawron 
et al 2011). Species of the Candida and Rhodotorula genera 
are members of the normal microbiota of warm-blooded 
animals and have been isolated from external bovine otitis 
(Duarte et al 2001). The species C. glabrata has also 
been associated with serious cases of diarrhea in young 
calves (Elad et al 1998, Elad et al 2002) and C. Rugosa, 
C. albicans and C. guilliermondii have been isolated from 
mastitic bovine milk (Santos and Martin 2005).

The high dermatophytosis occurrence observed in 
these young heifers strengthens their monitoring im-
portance and indicates the need for preventive measures 
such as reduction of stress during the weaning period 
and rearing in feedlots. The role of the yeast species 
identified in this research may also be considered in 
new studies of the bovine ringworm pathogenesis and 
their possible transmission forms to humans, animals 
and the environment.

SUMMARY

Bovine dermatophytosis has a negative impact in cattle breeding 
and can cause zoonoses. The aim of this study was to report a ringworm 
outbreak in Brazil and to evaluate the presence of yeast in the lesions. After 
weaning, 88 hybrid beef heifers in feedlot were clinically investigated. 
Lesions suggestive of ringworm were observed in 95.5% of the animals. 
Hyaline hiphae were observed in 58.3% of the samples using direct 
microscopy with potassium hydroxide. Skin scrapings from 27 heifers 
with ringworm were inoculated Sabouraud dextrose agar and Mycosel 
Agar. Nineteen isolates of trichophyton spp. were identified according 
to micromorphological characteristics observed with microculture 
technique. Yeasts were isolated from 24 heifers (88.8%) and the most 
frequently identified species were Candida lusitaniae and C. glabrata. 
The meaning of these yeast species in the aetiology and pathogeny of 
bovine dermatophytosis may be evaluated in further epidemiological 
investigations.

Table 2. Beef heifers with disseminated ringworm in the Northeast of Minas Gerais, Brazil and with concomitant yeast infections.
 Terneras de corte con lesiones cutáneas diseminadas de tiña en el nordeste de Minas Gerais, Brasil, y con concomitantes infecciones de 
las levaduras.

Number of animals with concomitant yeast infections Mycological identification

1 Candida glabrata, C. guilliermondii, C. rugosa and C. tropicalis

1 Candida glabrata, C. lusitaniae and C. parapsilosis

2 Candida glabrata and C. lusitaniae

1 Candida lusitaniae and C. parapsilosis

1 Candida lusitaniae and C. albicans

1 Pichia membranifaciens and Candida glabrata 

1 Pichia membranifaciens and C. lusitaniae and C. albicans

1 Pichia membranifaciens, C. lusitaniae 

1 Pichia membranifacien and Rhodotorula glutinis
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