
Medical Mycology Case Reports 12 (2016) 8–10
Contents lists available at ScienceDirect
Medical Mycology Case Reports
http://d
2211-75
license

n Corr
E-m
journal homepage: www.elsevier.com/locate/mmcr
Dermatophytosis in donkeys (Equus asinus) due to Microsporum
racemosum, an unusual geophilic agent

Simona Nardoni a,n, Guido Rocchigiani a, Roberto Amerigo Papini a, Vincenzo Veneziano b,
Giovanni Brajon c, Mina Martini a, Federica Salari a, Francesca Mancianti a

a Dipartimento di Scienze Veterinarie, Università di Pisa, Viale delle Piagge, 2, I 56124 Pisa, Italy
b Dipartimento di Medicina veterinaria e Produzioni animali – Università degli Studi di Napoli Federico II Napoli, Via del Pino, 1, I 80137 Napoli, Italy
c Istituto Zooprofilattico Sperimentale delle Regioni Lazio e Toscana, Via di Castelpulci, I 50010 San Martino alla Palma, Italy
a r t i c l e i n f o

Article history:
Received 30 May 2016
Received in revised form
7 June 2016
Accepted 20 June 2016
Available online 21 June 2016

Keywords:
Microsporum racemosum
Donkey
Equus asinus
Ringworm
Geophilic dermatophyte
x.doi.org/10.1016/j.mmcr.2016.06.003
39/& 2016 The Authors. International Society
(http://creativecommons.org/licenses/by-nc-n

esponding author.
ail address: simona.nardoni@unipi.it (S. Nardo
a b s t r a c t

Reports about ringworm in donkeys are scanty and refer to zoonotic agents such as Trichophyton men-
tagrophytes and Trichophyton verrucosum. Seventeen Asino Amiatina donkeys semi-extensively farmed in
paddocks showed alopecic nummular, scaling areas mainly on head and neck. Microsporum racemosum
cultivated from the lesions was identified by morphology and PCR. Affected animals healed sponta-
neously. The present record reports for the first time the occurrence of ringworm due toM. racemosum in
naturally infected animals.
& 2016 The Authors. International Society for Human and Animal Mycology Published by Elsevier B.V.

This is an open access article under the CC BY-NC-ND license
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1. Introduction

The present paper reports for the first time the occurrence of
an outbreak of ringworm due to Microsporum racemosum in a
donkey herd.

This geophilic fungal species was firstly isolated by Borelli [1]
from a Rattus rattus in Venezuela, then from amazonian forest soil
[2], from soil and animal hairs in Europe [3,4]. Its perfect state was
described by Rush-Munro et al. [2] and natural pathogenicity for
humans has been reported [5–9]. Information about usual clinical
presentation in animals is lacking, except for experimental infec-
tion of guinea pig, achieved using the clinical isolate of the second
human case from the USA. In this animal species an erythematous,
scaling lesion developed in a few days after the inoculation of
spores obtained from culture [7], underlining the “highly patho-
genic potential” of M. racemosum stated by Alteras and Evolceanu,
[4]. In the present case donkeys showed scaling alopecic areas on
head and neck.
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2. Case

All the animals were semi-extensively reared in Tuscany
(Central Italy), for milk production and onotherapy. The donkey
herd consisted of 151 animals (8 jacks, 80 jennies, 63 foals) kept in
11 separate paddocks. In the summer of 2015 17 animals showed
dermatological signs consisting of alopecic nummular, scaling
areas mainly on head and neck (Fig. 1). The lesions had developed
in about 2 weeks time. In detail symptomatic subjects were dis-
tributed as follows in separate paddocks: 1 stallion and a female
for mating, 3 out of 19 lactating jennies, 7 out of 7 male foals and
5 out of 37 female foals. All the subjects present in the breed were
regularly submitted to veterinary controls and appeared in general
good health status. Because the clinical picture was suggestive of
dermatophytosis, all symptomatic donkeys were sampled by Mc
Kenzie brush technique and hairs were collected for microscopic
direct examination. In addition a brush sampling was carried out
in the 8 animals employed in onotherapy also, suspecting the
possible occurrence of a zoonotic dermatophyte, even if no human
skin lesions had been reported.

Hairs specimens were both clarified in KOH 10% for microscopic
examination and cultured on Sabouraud Dextrose Agar (SDA) with
cycloheximide 0.5 mg/mL and chloramphenicol 0.05 mg/mL (Lio-
filchem, Italy) and incubated at 25 °C for 15 days.

Microscopic examination revealed few arthrospores of about
Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
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Fig. 1. Alopecic areas on the neck of an infected donkey.

Fig. 2. Arthrospores on infected hair (lactophenol cotton blue, 400�
magnification).

Fig. 3. Microscopic morphology of isolate: microaleuriospores stalked and in ra-
cemes and large macroaleuriospores with terminal filaments (400�
magnification).
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5 mm in diameter, sparse on hairs (Fig. 2). All symptomatic animals
and 5 out of 8 donkeys employed in onotherapy were culture
positive for velvety colonies, rapidly spreading to powdery, with a
surface cream color and a grape red reverse. Subcultures on Malt
Extract Agar were achieved.

Microscopic morphology consisted of several stalked macro
and microconidia. Macroaleuriospores were large, echinulate,
thin-walled and with more than 6 cells, often provided of terminal
filament, while the club shaped microconidia were arranged in
grape-like clusters (Fig. 3). The macro- and microscopic fungal
morphology was consistent with M. racemosum. No other derma-
tophyte species was cultured. Considering the geophilic behavior
of M. racemosum, cultures from soil of paddocks were achieved by
hair bait technique, yielding ascigerous states of M. racemosum,
Microsporum gypseum and Trichophyton ajelloi.

Fungal isolates were send to the Centraalbureau voor Schim-
melculture of the Netherlands for molecular confirmation. The
identified strain (CBS accession N. 141511) was enlisted in the CBS
culture collection.

Specific antimycotic drugs licensed for food producing animals
are not available within the European Community, so the animals
were not treated and spontaneous healing occurred in about three
months. Further clinical cases were not registered during the fol-
lowing 8 months.

3. Discussion

Reports about ringworm in donkeys are scanty and refer to
zoonotic agents such as Trichophyton mentagrophytes and Tricho-
phyton verrucosum [10,11]. Amiatina is an Italian native donkey
(Equus asinus) breed classified by FAO as endangered [12]. Italian
public institutions and private breeders associations made strong
efforts to preserve this autochthonous breed [13], therefore the
use of these animals in recreational activities (agritourism, hiking)
and onotherapy (especially with children) as well as for meat
(salami, stew) and milk (cosmetics industry, human nutrition)
production has been promoted [12,13]. Considering the close
contact between donkeys and human beings, these latter some-
times have a developing and/or impaired immune system, such as
patients affected by disability or discomfort and/or children, great
attention should be paid to animals' health status to avoid spread
of zoonotic infections.

Geophilic dermatophytes are keratinophilic fungi able to grow
on keratin baits in soil. These fungal species represent the largest
group among dermatophytes and are not frequently found to in-
fect humans or animals [14], except for M. gypseum, occurring in
about 0.1% of human patients [15,16] and in 1.1% of dermatologi-
cally diseased dogs and cats [17]. Infections due to geophilic fungi
usually do not occur simultaneously in several animals, although
an outbreak of dermatophytosis caused by Microsporum nanum
has been described in an extensive Iberian pig farm [18]. In this
case 100% of lactating sows were involved, likely due to the im-
munomodulating effect of lactation. In the present report lactating
jennies and foals aged from 1 to 4 years, appeared likely to de-
velop skin lesions. Considering that 100% of foal males were
symptomatic our findings could indicate that the stress of lactation
on one hand, as well as to the biting and fighting habits of young
adults, on the other hand, might have led to subtle im-
munosuppression which promoted clinical infection.

The results of the present study would suggest that other ani-
mal species, in addition to humans, are susceptible to infection
with this fungus.
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