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Case report
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A clinical case of co-infection with Trichophyton menthagrophytes and Microsporum canis in a Sibe-
rian tiger (Panthera tigris altaica) is described. Clinical and laboratory mycological examinations
were carried out. Two dermatophytic species were isolated from hairs, crusts and swab samples from
different parts of the cage. A systemic oral therapy with itraconazole (Sporanox, Janssen) at a dose of
10 mg/kg with food was initiated and body surface was treated with 0.2% enilconazole solution
(Imaverol, Janssen). The skin lesions of the tiger healed after the treatments, but recurred a month
later. We recommended a thourough disinfection of the cage area inhabited by tigers and inventory in
it. The therapeutic protocol was repeated. Clinical signs disappeared. Information about disease recur-
rence was obtained.
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INTRODUCTION

Dermatophytoses are the commonest su-
perficial mycotic infections in animals and
humans. In domestic animals, more than
20 dermatophyte species from two genera
— Trichophyton and Microsporum, are
described (Miller et al., 2013). The main
etiological agents are Microsporum canis,
Microsporum gypseum and Trichophyton

menthagrophytes (Lewis, 1991; Sparkes
et al., 1993). Various wild and domestic
animal species are natural reservoirs of
different members of Microsporum spp.
and Trichophyton spp. (Knudtson et al.,
1980).

Very rarely, dermatophytoses are
caused by two different fungal species
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(Bourdeau et al,. 1982; Bussieras et al.,
1982).

Only a few cases of dermatophytosis
in captive big cats are reported in the lite-
rature. In the present report, we describe a
case of generalised dermatophytosis in a
Siberian tiger, caused by M. canis and T.
menthagrophytes.

The case refers to two Siberian tiger
sibs (brother and sister), 9 months of age,
reared together in a cage. The animals
were born in Germany and arrived at the
Stara Zagora city zoo. Six months ago, the
cage they were housed, has been inhabited
by wolves, affected by an undiagnosed
skin disease. Preventive immunisations
and antiparasitic treatments have been
performed in Germany. The male tiger
exhibited disseminated skin areas with
hair loss and crust formations (Fig. 1).
The general condition of the animal was
not disturbed. Material for mycological
examination (hairs and crusts) from af-
fected areas and swab samples (n=6) from
different parts of the cage were collected.

The samples for bacteriological and
parasitological examinations were col-
lected according to routine procedures.
The mycological study in the female tiger
(without skin lesions) was done as per the
method of McKenzie.

The samples were subjected to native
light microscopy for detection of fungal
elements (hyphae and arthrospores) after
preliminary treatment with 10% KOH.
The cultivation was done on Mycosel agar
(Difco) under aerobic conditions, at a
temperature of 27 °C and humidity 30%
over 21 days. The original isolates were
subcultivated on Potato-dextrose agar
over 21 days, and glass-slide cultures we-
re prepared. The species identification of
isolates was conducted on the basis of
their macro- and micro morphology fea-
tures (Rippon, 1988).
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Fig. 1. Skin lesions with hair loss (top) and
crusting (down) in the male tiger.

Bacteriological and parasitological
studies were done according to routine
techniques.

On the basis of mycological analysis
results and the clinical signs (generalised
dermatophytosis), a systemic oral therapy
with itraconazole (Sporanox, Janssen) at a
dose of 10 mg/kg with food was initiated.
On the 3™ day of treatment, the tiger re-
fused the medicated food, and then the
whole body surface was treated with 0.2%
enilconazole solution (Imaverol, Janssen)
at 3-day intervals over 5 weeks.

Disinfection of the cage and the inven-
tory was carried out in the absence of
animals with 2% NaOH solution at con-
sumption rate of 0.5 L/m’ and exposure of
1 hour. After that the disinfectant was
removed by washing with water.

Native microscopy of hair processed
with 10% KOH showed arthrospores 2—4
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pm in diameter, with ectothrix arrange-
ment. Hyphae were not observed, either
around or inside the hair.

Fig. 2. Colony of M. canis on Mycosel agar
(Difco).

Fig. 3. Colony of T. menthagrophytes on
Mycosel agar.

The culturing of samples collected
from different parts of the body (n=5)
showed two morphological types of colo-
nies. In the first type, visible growth was
observed as early as the 5™ day, the col-
ony surface was white and soft in the cen-
tre with yellow periphery, and the reverse
side — with bright yellow to orange colors
(Fig. 2). The microscopy of this type of
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colonies on lactophenol cotton blue
stained preparations revealed multiple
macroconidia, specific for M. canis.

The other study samples became
culturally positive by the end of first week
presenting colonies with granular off-
white periphery and white centre (Fig. 3).
Microscopically, this colony type showed
numerous clusters of microconidia, spirals
and single cigar-shaped macroconidia.
The macro- and micromorphological fea-
tures of isolates suggested a zoophilic
variant of 7. menthagrophytes.

All samples collected from different
parts of the cage were positive for M.
canis after culturing. The cultures from
the tiger without clinical signs did not
reveal any dermatophytes. The bacterio-
logical and parasitological tests were
negative for specific pathogens. After 6
treatments with Imaverol at 3-day inter-
vals, the skin lesions of the tiger healed,
but recurred a month later.

After disinfection the treatment was
repeated following the above-described
scheme. During the course of therapy was
carried out disinfection once in a week.
Three weeks after the second therapeutic
course the clinical signs started to decline
and hair growth was visible on affected
skin areas. Mycological examination of
diseased tiger and swabs from the cage
made 28 days after the second treatment
course were negative for dermatophyte.

We do not have data for a new disease
recurrence.

Dermatophytes are microorganisms
with cosmopolitan distribution. The infec-
tions are well documented in domestic
animals, especially dogs and cats (Sparkes
et al., 1993; Pinter et al., 2004). In this
case we observed typical circular lesions
with erythema, hair loss with clear demar-
cation line, as well as affection of diffuse
areas with signs of squamous and pustu-
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lous dermatitis. The frequency of the
clinical signs of dermatophytoses depends
on the temperature, humidity, rearing
conditions and the presence of natural
reservoirs of infection (Mancianti et al.,
2003). Animals of all ages, breeds and
both sexes are susceptible (Cafarchia et
al., 2004). Adolescents, especially under
one year of age, are affected more fre-
quently. Different predisposing factors as
skin microtraumas, other bacterial or
parasitic diseases of the skin, immunosup-
pressive states are triggering factors for
clinical manifestations of these infections
(Aljabre et al., 1992).

In wild animals, cases of dermatophy-
tosis caused by M. canis are reported in
tigers (Takatori et al., 1981; Sykes et al.,
2007). A case of dermatophytosis in a
cougar was reported in Florida in 1999,
with two dermatophyte species involved —
M. gypseum and T. mentagrophytes. M.
canis has been isolated also in lions (Pan-
thera leo) (Avram et al., 1958). T. men-
tagrophytes has been isolated from geof-
froy's cats (Leopardus geoffroyi) and jag-
uar (Panthera onga) (Albano et al., 2013).

For us it was difficult to determine the
origin of the source of infection. This may
be wolves kept in this cell before or ro-
dents that inhabit the area. In rural re-
gions, rodents are outlined as natural vec-
tors of dermatophytes (Mantovani, 1978).
Knudtson et al. (1980) described der-
matophytosis cases in red foxes (Vulpes
fulva), caused by T. mentagrophytes. The
analysis of 130 samples from felids in the
Sao Paulo zoo, (Bentudo et al, 2006)
showed that 1.6% of healthy lions carried
M. gypseum spores. In a retrospective
study among red pandas (4ilurus fulgens)
performed in the USA, 14 cases of der-
matophytosis were established, and the
only isolate was M. gypseum (Kearns et
al., 1999). In our case, a co-infection with
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two dermatophytes — M. canis and T.
mentagrophytes was detected. M. canis
was detected in all samples (swabs) ob-
tained from different parts of the cage.
Dermatophyte arthrospores remain viable
in the environment for a long time — more
than 13 months for M. canis (Dawson &
Noodle, 1968).

Taking into account that the cages
where tigers were housed have been pre-
viously inhabited by wolves with skin
disorders (presumably dermatophytosis),
we assume that the contact with surface
contaminated with M. canis spores was
the natural route of this dermatophyte
infection. The origin of 7. mentagrophytes
infection is unknown. For generalised
dermatophysoses, a systemic therapy is
indicated (Medleau & White-Weithers,
1992). Itraconazole is a triazole derivative
whose action is based on altering the per-
meability of the cell membrane of fungal
cell via inhibited synthesis of ergosterol
(Odds, 1993). At low doses, its effect is
fungistatic and at high doses — fungicide.
Compared to ketoconazole, side effects
are less frequently observed.

Enilconazole is an imidazole with fun-
gicide action. It is effective for local the-
rapy in animals and for disinfection of the
environment (White-Weithers & Medleau,
1995). The drug is not approved for use in
cats. Different investigations (Hnilica &
Medleau, 2002), and our own observa-
tions (Mihajlov et al., 2008) affirmed that
it could be used with success to treat der-
matophytosis in this species.

Dermatophyte infections raise humoral
and cell-mediated immune response. Cell-
mediated immunity is responsible for the
protection of the organism against clinical
disease (Svejgaard, 1985). The develop-
ment of delayed skin hypersensitivity re-
action against dermatophyte antigens is
related to decrease or disappearance of
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clinical signs, as well as to non-suscep-
tibility to subsequent infections (Jones et
al., 1974). The environment, contami-
nated with fungal elements is a possible
route for spread of the infection and rein-
fections (Dawson & Noddle, 1968), hence
the disinfection with proper substances is
an essential element of dermatophyte in-
fections’ control (Nesbitt, 1983).

Dermatophytoses in zoo cats are rarely
described. The reasons are the small
groups in which they are grown (1-2 ani-
mals per cage) and rare contacts with
other members of the species, which im-
pede transmission by contact. For veteri-
narians in zoos, dermatophytoses are dis-
eases that do not occur frequently. This
complicates and delays the proper diagno-
sis and adequate treatment. With the de-
scription of this clinical case we wanted to
remind that dermatophytoses are not only
a problem of pet dogs and cats, but also of
wild felids and canids.
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