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Dermatophytes are cited among the most frequent
causes of dermatological problems in domestic animals.
The superficial mycoses caused by dermatophytes are
called dermatophytosis, and they are commonly referred
to as ringworm or tinea. In general, dermatophytes do not
invade subcutaneous or deep tissues, but pseudotumoral
lesions (“mycetoma”, “pseudomycetoma”) affecting the
subcutaneous tissues have been described in Persian cats
[1,2]. 

Dermatophytes are classified in three genera,
Epidermophyton, Microsporumand Trichophyton, which
include about 40 accepted species. However, only a few
species belonging to the genera Microsporum and
Trichophytonare usually the cause of dermatophytosis in
domestic animals (Table 1). They are usually divided into
three ecological groups according to their main natural
host or habitat: the anthropophilic (humans), the zoophilic
(animals) and the geophilic (soil).

Only two species are included in the genus
Epidermophyton. Epidermophyton floccosum is categori-
zed as an anthropophilic species and only normally res-
ponsible for a small percentage of human
dermatophytosis, although its occurrence in animals has
been reported [3]. In very few cases, anthropophilic spe-

cies have been mentioned as a cause of dermatophytosis
in animals [3]. In very special cases, anthropophilic der-
matophytes, such as T. rubrum [4], have been isolated
from the coat of healthy pets. Apparently cats, which in
this case [4] were living in close contact with T. rubrum
infected owners, were merely carriers of viable propagu-
les of this dermatophyte.

Epidermophyton stockdaleaeis categorized as a
geophilic dermatophyte fungus, and so far has not been
mentioned as a causal agent of dermatomycosis [5]. This
species has only been isolated once before [6].
Nevertheless, most of the members of the M. gypseum
complex, which are geophilic dermatophytes, are the
cause of a relatively low number of cases of ringworm,
both in humans and animals.On the other hand, some
geophilic nonpathogenic dermatophytic species, such as
M. cookei, T. ajelloi and T. terrestre, can be isolated from
animal fur [7,8]. These species are included in the derma-
tophyte-like fungi group by some authors [9].

Animals serve as reservoirs of the zoophilic der-
matophytes, and their infections have considerable zoono-
tic importance. Zoophilic dermatophytes such as
M. canis, T.mentagrophytes var. mentagrophytesand
T. verrucosum are significant causal agents of human
ringworm in many areas of the world. The incidence of
dermatophytosis varies according to climate and natural
reservoirs. However, the pattern of the species of derma-
tophytes involved in dermatophytosis may be different in
similar geographical conditions, both in humans and ani-
mals. It has been related, among other factors, to the
decline in the incidence of animal ringworm in these areas
or the degree and closeness of animal to human contact
[10].

In this article, the occurrence and the main distinc-
tive characteristics of the usual etiological agents of der-
matophytosis, both in pets and in farm animals are
described. A simple key for the identification of these
dermatophytes is included.
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Dogs and cats
Epidemiological studies on the isolation of derma-

tophytes from dogs and cats with suspected lesions of der-
matophytosis have been reported by different authors
[11-17]. The proportion of positive samples in relation to
the number of samples examined from cases of derma-
tophytosis varies considerably from one study to another.
The relatively low prevalence of dermatophytes in dogs
with suspected lesions of dermatophytosis is well docu-
mented. It ranges between 4% and 10% and few studies
show higher prevalences [14,17]. With few exceptions,
M.caniswas the most common species isolated, showing
a high variability in its percentages of isolation (40-90%).
Other dermatophytes less commonly isolated from dogs
are T.mentagrophytesand M.gypseum. These three species
comprise approximately 96% of the isolated dermatophy-
tes from dogs in the above cited epidemiological studies.
Microsporum persicolorcomprise 2% of the isolates, and
the remaining 2% includes a very long list of species. In
cats with suspected lesions of dermatophytosis the preva-
lence of dermatophytes is usually higher than in dogs, and
it is usually higher than 20% [11-17]. Cats are accepted as
the principal reservoir for M. canis. This species is the
most common dermatophyte isolated from cats, with per-
centages of isolation higher than 90% from animals with
suspected lesions of dermatophytosis. Other dermatophy-
tes less commonly isolated from cats are T. mentagrophy-
tes and M.gypseum.These three species comprise
approximately 98% of the isolated dermatophytes from
cats in the above cited epidemiological studies. 

Occasionally, a variety of other dermatophytic spe-
cies (e.g. E. floccosum, M. cookei, M. fulvum, M. vanbreu-
seghemii, T. ajelloi, T. equinum, T. rubrum,
T. verrucosum, etc) have been cited as etiological agents
of dermatophytosis and/or have been isolated from the fur
of healthy cats and/or dogs [3,18]. However, these species
are rarely isolated from these animals in the daily routine
of a veterinary mycology laboratory.

Horses
Most authors [2,11,13,19] mentioned that derma-

tophytosis in horses is mainly produced by T. equinum,
although other species such as M. canis, M. equinum,
M. gypseum, T. mentagrophytes and T. verrucosumcan
usually be found in equine ringworm. With regard to the
special characteristics of T. equinum, the fluffy white
colony type isolates of T. equinummainly from the
Northern Hemisphere had nutritional requirements for
nicotinic acid (T. equinumvar. equinum). A dark variant
of T. equinumvar. equinumhas recently been cited as res-
ponsible for a high percentage of ringworn in horses in the
USA [2]. The usual ringworm agent affecting horses in
Australia [19] lacked a complete requirement for nicotinic
acid [20] (T. equinumvar. autotrophicum). Microsporum
equinumcan be differentiated from M. canis,among other
characteristics, by the smaller size of its macroconidia and
its failure to perforate hair in vitro [21]. 

Cattle, goats and sheep
Trichophyton verrucosum has been cited as the

major agent encountered in cases of bovine, ovine and
caprine ringworm. Other species such asM. canis,
M. gypseum, T. mentagrophytes and T. equinum have
been isolated from some of these ruminants [10,11,13].
Many T. verrucosum isolates require thiamine and/or ino-
sitol [3]. However, some isolates from sheep lacked these
nutritional requirements [10,17]. These ovine isolates of
T.verrucosumhave been named as T.verrucosumvar.
autotrophicumor 'T. ovis' [10]. 

Rabbits
Trichophyton mentagrophytesis the main causal

agent of ringworm in these animals [22]. However, der-
matophytosis in rabbits is not exclusively caused by this
species. Microsporum canishas been cited as an impor-
tant cause of ringworm in several countries [17,23-26]. 

Most of the T. mentagrophytes complex isolates
from domestic animals belong to the granular form
T. mentagrophytesvar. mentagrophytes [10]. They are
rapidly urease positive. Major animal hosts of the other
three common variants are: hedgehogs (T. mentagrophytes
var. erinacei), mice (T. mentagrophytesvar.
quinckeanum) and humans (T. mentagrophytesvar. inter-
digitale) [9].

Pigs
Dermatophytosis in pigs is rare and it has little

effect on productivity. Microsporum nanum is the main
cause of ringworm in these animals [3]. Other derma-
tophytes involved are: M.canis, M.gypseum, T. menta-
grophytes and T. verrucosum [3,11,13,20,27,28].

Poultry
Dermatophytosis in poultry is also rare and it is

seen in backyard flocks and those kept under poor hus-
bandry and management conditions. Microsporum galli-
nae is the main cause of ringworm in chickens and other
fowl. Trichophyton simiiis also a cause of ringworm,
mainly in India [3].

Table 1 . Main etiological agents of dermatophytosis in different animal spe-
cies.
____________________________________________________________

Domestic animals Dermatophytes
____________________________________________________________

Cats and dogs M. canis
Others: T. mentagrophytes, M. gypseum,
M. persicolor

Horses T. equinum
Others: M. canis, M. equinum, M. gypseum,
T. mentagrophytes, T. verrucosum

Cattle, goats and sheep T. verrucosum
Others: M. canis, M. gypseum,
T. mentagrophytes, T. equinum

Rabbits T. mentagrophytes
Other: M.canis

Pigs M. nanum
Others: M. canis, M. gypseum,
T. mentagrophytes, T. verrucosum

Poultry M. gallinae
Other: T. simii

____________________________________________________________
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Key to the identification of the more usual dermatophytes isolated from domestic animals.
(For an overview of the species belonging to dermatophytes see the keys proposed by Rebell and Taplin [3] and Kane et al. [29]).
___________________________________________________________________________________________________________

1 Macroconidia present ...................................................................................................................................... 2
Macroconidia absent ...................................................................................................................................... 7

2 Macroconidia spindle-shaped, with rough and thick walls and frequently with a distinct beak at tip.
Cells numerous (usually more than six). It perforate hair in vitro.
Associated with different animal species (Figure 1) ....................................................................................... M. canis
Macroconidia small, elliptical or fusiform, similar in shape to those of M. canis.One to four cells (Figure 2).
It does not perforate hair in vitro. Associated with horses............................................................................... M. equinum
Macroconidia thin–walled................................................................................................................................ 3

3 Macroconidia smooth-walled........................................................................................................................... 4
Macroconidia rough-walled ............................................................................................................................. 5

4 Numerous small round microconidia in clusters, resembling unripe grapes.
Macroconidia when present cigar shaped (Figure 3). Presence of coiled filaments.
Urease positive. It perforate hair in vitro ......................................................................................................... T. mentagrophytes
Microconidia narrowly pyriform, usually lateral on hyphae (Figure 4).
Macroconidia rare, when present, similar to those of T. mentagrophytes.
Urease positive. It does not perforate hair in vitro. Nicotinic acid is required by many isolates.
Mainly associated with horses......................................................................................................................... T. equinum

5 Macroconidia containing more than three cells ............................................................................................... 6
Small macroconidia egg shaped to short ellipsoidal, most containing two cells.(Figure 5)
Associated with pigs........................................................................................................................................ M. nanum

6 Macroconidia numerous, symmetrical, fusiform, containing up to six cells (Figure 6) ................................... M. gypseum
Macroconidia slightly echinulate or smooth, with five cells or more and frequently curved.
Associated with chickens ................................................................................................................................ M. gallinae
Macroconidia finely echinulate (mainly at the tip) or smooth, similar to those of
T. mentagrophytes, with predominantly six cells. Microconidia in clusters frequently on long stalks.
Presence of coiled filaments............................................................................................................................ M. persicolor

7 Microconidia abundant ................................................................................................................................... 8
Microconidia absent, or only a few of them are detected ............................................................................... 9

8 Small round microconidia in clusters resembling unripe grapes (Figure 3). Presence of coiled filaments
Urease positive. It perforate hair in vitro.......................................................................................................... T. mentagrophytes
Microconidia narrowly pyriform, usually lateral on hyphae (Figure 4).Urease positive.
It does not perforate hair in vitro. Nicotinic acid is required by many isolates.
Mainly associated with horses ........................................................................................................................ T. equinum

9 Long chains of densely compacted chlamydospores present (Figure 7)
Many isolates require thiamine and/or inositol. Mainly associated with cattle ................................................ T. verrucosum

___________________________________________________________________________________________________________

Figure 1. Macroconidia of M. canis. A. Bar = 20 µm. B. Bar = 10 µm.
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Figure 4. Microconidia of T. equinum. Bar = 10 µm.

Figure 3. Macroconidium and microconidia of T. mentagrophytes.
Bar = 10 µm.

Figure 2. Macroconidium of M. equi-
num. Bar = 5 µm.

Figure 5. Macroconidium of M. nanum.
Bar = 10 µm.

Figure 6. Microsporum gypseum. A. Macroconidia and microconidia. Bar = 30 µm.
B. Macroconidium. Bar = 10 µm.

Figure 7. Chlamydospores and hyphal swellings of
T. verrucosum. Bar = 10 µm.
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