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Abstract

Several predisposing factors could lead to auricular diseases caused by
a saprophytic microflora. Identification of the microflora of fungi
could help in the diagnosis and treatment of mycoses that can become
pathogenic in case of homeostasic unbalance. This report aimed to
identify the saprophytic fungi microflora in the middle ear conduct of
clinically healthy rhesus monkeys used for biomedical research. Forty
rhesus macaques were divided into two groups. Group I was formed
by adult animals, housed in individual cages inside special
experimentation containers with controlled temperature and humidity.
Group 11, originated from the colony, was formed by young animals,
which were maintained in the natural environment, without
temperature and humidity control. Cerumen of the middle ear conduct
of the animals was collected through swabs. Cultivation of the
samples was performed in Petri plates with Sabouraud agar with
cloramphenicol 1%, sealed with adhesive tape and incubated at room
temperature. In the 20 animals from group I, we found the following;
Aspergillus (80%), Candida (60%0), Cladosporium (5%) and Rhodotorula
(5%0). Group II presented a major diversity of fungt: Candida sp.
(95%), Aspergillus (20%), Cladosporinm sp. (60%), Penicillinm sp. (30%),
Rodotorulla sp. (15%), Trychophytum verrucosum (5%0), Epidermophyton
Slocosum (5%), and Scopulariopsis sp. (5%). These data will be useful for
diagnoses and treatments of otites and suggest that climatic factors
could be responsibles for the great number of fungi present in the
animals from group II, which were exposed to natural climatic
conditions.

Introduction
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Primates are potential transmitters of
different diseases for hosting a number of
different microorganisms and being highly
susceptible to infections common in humans'.
In primate colonies, dermatophytoses are
generally not reported. However, due to their
great infectivity, some agents can involve
humans and animals. There are reports on
saprophytic fungi that can become
pathogenic and spread endemically from
animal to animal or even to humans?.

Fungi are part of the normal
microflora of the external ear canal of
humans and animals. Sometimes these, fungi
are associated with external otitis®. The
normal microflora could benefit the host by
avoiding excessive growth of noxious
microorganisms through a competitive
process. Opportunistic pathogens are
organisms that normally do not cause disease
in their natural habitat i a healthy animal.
Frequently, due to immunodeficiency of the
host or even transfer of the microorganism
from one to another symbiosis partner, this
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competitive process could get out of
balance*.

The most common causes of hearing
impairment in humans, laboratory animals
and other species are otitis media,
inflammatory processes or infections resulting
mn accumulation of fluid in the middle ear,
which interferes with the tympanic vibrations.
If the tympanic membrane gets immobilized
due to flutd accumulation in the middle ear,
the sound resonates backwards instead of
penetrating the middle ear.

In the present paper, we identified the
microflora of saprophytic fungi in the ear
conduct of thesus monkeys (Macaca mulatta)
in order to find possible predispositions for
ear diseases in these animals and to aid the
diagnosis and combat of fungi, which can
become pathogenic due to a homeostasic
disorder.

Materials and Methods

Animals

Forty clinically healthy rhesus
monkeys destined to biomedical research
were used from the Laboratory Animal
Breeding Center, Department of
Primatology, Oswaldo Cruz Foundation
(FIOCRUZ). These animals were divided
into two groups with 20 (twenty) animals
each.

Group I was composed of adult
animals, one male and 19 (nineteen) females,
housed in individual cages in special
containers. Temperature and humidity in
these containers were controlled according
to the Guide for the Care and Use of
Laboratory Animals. The equipment used
provided action-specific control of internal
pressure, internal and external temperature,
air input and output and humidity.

Group II was composed by 19
young males and one female, aged between
12 and 17 moths, from the breeding stock
of the Department and destined to future
research activities. Although shelter was
available, these animals were kept in
environments with natural climatic
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conditions, e.g. temperature and humidity
were not controlled.

Results obtained from the two
selected groups living in different
environments were compared and possible
organic dysfunctions caused by stress due to
confinement in the container and the
experiment itself taken into consideration.
Analysis of results also considered the
differences in temperature, humidity, sex,
and age.

Collection of material from the middle ear conduct

Earwax was collected from the
auditory canal of the animals using 40 sterile
swabs. During sample collection from group
I, the temperature registered in the container
was 22,3° C and humudity was 73%. The
collection of material from group II took
place on a hot day with a temperature of
approximately 30° C and high humudity. Seen
that no thermostat or other specific
equipment was used for registering
temperature or humidity of the environment
of group II, no exact data regarding these
variables were available.

Sample processing

Swabs were kept at natural
temperature and immediately sent to the
Laboratory of Preventive Medicine,
Department of Infecto-contagious Diseases
of Domestic Animals of the University of
Grande Rio (UNIGRANRIO), where were
cultured. Each sample was cultured in Petrt
dishes containing Agar Sabouraud with 1%
chloramphenicol, sealed with adhesive tape
and incubated at room temperature (30°C)
for 7-14 days. After this incubation period,
the agents were identified. Filamentous fungi
were identified by their morpho-colonial
characteristics using the adhesive tape
technique’, where the gummed side of a 13
cmlong transparent adhesive tape is brought
mnto contact with the fungi colony. The
adhesive tape 1s then put on microscopy slides
containing a drop of phenol cotton blue for
examination under optic microscopy at 40x
magnification.



Yeasts were identified according to their
morpho-colonial characteristics. Yeasts of the
genus Candida were isolated using the
chromogenic  medium CHROMagar
Candidaa®. A sample from the colonies was
collected, cultured in the above-mentioned
medium and incubated for 24 hrat 37° Cin a
microbiological incubator. Fungi were identified
according to previous descriptions *'°.

Discussion and Conclusions

In this report Candida sp. was found
in 35% of rhesus monkeys from group I
and 1n 45% from group II. This agent
integrates the saprophytic microflora of
humans" and it does not constitute a disease-
producing factor in dogs™. In fact, the
animals under study attacked by Candida sp.
did not present any clinical alteration, showing
that it 1s not pathogenic for the primate
species under study.

In the 40 analyzed rhesus monkeys,
25% presented Aspergillns flavus, 32,5%
Aspergillus fumigatus and 40% Candida sp. but
no external otitis was found in the animals.
Urrutia® detected 45,8% Aspergillus flavus,
0,8% Aspergillus fumigatus and 24,6%
Candida sp. in 118 human patients with
external otitis. The fact that saprophytic fungt
can become pathogenic in immunodeficient
hosts™!* suggests that none of the studied
animals had any immunological problem at
the time the otological samples were taken.

A great number of mycotic infections
in primates kept in confinement, when straw
or hey was used as bedding material. Besides,
mycoses are quite frequents in animals
submitted to prolonged treatment with
antibiotics, which favors Candidiases as
secondary infections. In simians kept next to
avicultures, there is high incidence of
Aspergilosis™. The primates studied in this
paper were not kept under such a condition
and were not treated with antibiotics;
nevertheless, high incidence of different fungi
in the auditory canal was detected. Although
not having been kept next to an aviculture,
in 50% of the animals different Aspergillus
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were found in the ear conduct.

The yeast Malassesia integrates the
cutaneous microflora of humans and
animals'®. Nobre et al." showed an incidence
of Malassezia pachidermatis in healthy dogs and
dogs with otitis of 25% and 80.7%
respectively. Also, Malassezia sp. in the
auditory canal of clinically healthy marmosets
(Callithrix jacchus e C. penteillata) was verified .
Although the auditory canal is constituted by
cutaneous tissue, no type of Malassezia was
found in the analyzed animals suggesting that
this yeast does not make part of the
cutaneous fungi microflora of rhesus
monkeys.

Grono and Frost' reported the
presence of yeasts and fungi in both the ear
canal of healthy dogs and dogs with external
otitis, including presence of Aspergi/lus sp. in
the affected canals. In this report we found
an incidence of 97,5% of yeasts and fungi
in the auditory canal of the 40 healthy
analyzed rhesus monkeys, including 25%
Aspergillus flavns and 32.5%0 _Aspergillus fumigatus.

Some species of saprophytic fungi
typically colonize warm and humid places
with poor hygienic conditions, which would
occur colonization and posterior infection of
an animal kept in such an environment *.

Presence of fungi is assoctated with
climatic factors. High humidity and
temperature favor the growth of fungi, so
the external auditory canal can become an
ideal environment for their proliferation®.
Humidity results in maceration of the
epithelium, increasing the probability of
infection especially by fungi*'. Humidity is
an ideal condition for the proliferation of
Aspergillus™*. In the observations made in the
primates at FIOCRUZ, the animals of group
I were housed in a climatically controlled
environment with a temperature of 22° C
and 73% of humidity. The animals of group
IT were kept in a natural environment and
collection of earwax was performed on a
hot and quite humid day. The different
climatic conditions in which the two groups
were kept could explain the higher incidence
of fungi found n group II.
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Fungi from the ear conducts of rhesus monkeys (Macaca mulatta) of the group |. Rio de Janeiro, 2003

Animal

(Identification)

Left

Right

S32
P15
020
N32
N38

N18
M38

L34

L46
120

H8

F22
F10
E14
C32
D10
D18

A4
N8

Candida tropicalis
Candida albicans
Aspergillus fumigatus
Aspergillus flavus

Candida albicans

non-growth?
Candida sp.

Aspergillus flavus
Aspergillus fumigatus
Aspergillus fumigatus

Candida sp.
Rhodotorula sp.

Cladosporium sp.

non-growth?

Candida albicans
Aspergillus fumigatus

Candida sp.

Candida tropicalis
Aspergillus fumigatus
Aspergillus fumigatus
Aspergillus fumigatus

Candida sp.

Aspergillus flavus

Candida sp.
Candida tropicalis

Aspergilus flavus
Candida albicans
non-growth?®
Aspergillus fumigatus
Candida sp.
Aspergillus flavus
Candida tropicalis
Candida albicans
Aspergillus flavus
Candida albicans
Aspergillus flavus
Aspergillus fumigatus

Aspergillus fumigatus

Aspergillus flavus

Aspergillus flavus

Aspergillus fumigatus
Candida albicans
non-growth?®
Aspergillus flavus
non-growth?®
Candida albicans
Aspergillus fumigatus
Aspergillus flavus
Aspergillus fumigatus
Candida sp.

aMycotic growth did not occur

The lipid exudates of the auditory
canal can increase the possibility of infection,
seen that the growth of lipophilic yeasts can
be enhanced by a lipid environment in the
auditory canal, creating an outstanding
environment for microbial proliferation®.
During earwax collection, we observed a
greater quantity of otological secretion in the
adult animals of group I and very little
secretion in the animals of group II.
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However, the greater quantity of secretion
found in the animals of group I was not
indicative of increased proliferation of fungi
in relation to group II, suggesting natural
alterations of the epidermis to be the result
of the aging process.

There are no indications in literature
for differences in the incidence of fungt
between sexes. In the animals of
FIOCRUZ, no significant differences



between sexes were observed. However, it
was observed that the younger animals
showed higher incidence of Candida sp., while
the adult animals showed higher incidence
of Aspergillus sp. These data are similar to
those found in humans, indicating that this
species of primates could be a suitable
animal model for studying human otites.
Mucocutaneous candidiasis, for example, is
frequent in immunodefficient children,
however in most cases the infection is
harmless and solves with age, without
needing treatment™. On the other hand, aged
AIDS patients are more susceptible to
Aspergilius infection®.

Otitis 1s a very frequent pathological
process with high incidence in children,
causing relevant clinical-therapeutic
problems*. Otitis is also an important disease
in cats and dogs. Some of the factors, which
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predispose an animal to otological infections,
include presence of crust and polyps in the
canal, different allergies, seborrhea, neoplasias
and nutritional and hormonal conditions. The
infections can be primary or secondary to
these predisposing factors, which individually
or collectively, can lead to a favorable
environment for infections®. In the rhesus
monkey breeding unit of FIOCRUZ no
cases of otites were registered, showing that,
on the contrary to what is observed in cats,
dogs and even in humans, otites have no
clinical significance in the species Macaca
mutlatia.
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Identificacao da microbiota fungica em condutos auditivos de macacos
rhesus (Macaca mulatta) mantidos em cativeiro

Resumo

Inimeros fatores predisponentes podem acarretar doengas auriculares
a partir de uma microbiota saprofita. A identifica¢do da microbiota

Palavras-chave
Microbiota fungica.
Primatas nao-humanos.
Macaco rhesus.
Conduto auditivo.

fangica poderia auxiliar no diagnostico e tratamento de micoses que
possam se tornar patogénicas mediante um desequilibrio
homeostasico. Este trabalho objetivou identificar a microbiota fingica
saprofita no conduto auditivo médio de macacos rhesus (Macaca
mulatta) clinicamente saudaveis, destinados a pesquisa biomédica.
Quarenta macacos rhesus foram divididos em dois grupos. O grupo
I foi formado por animais adultos, alojados em gaiolas individuais
localizadas em containeres especiais de experimenta¢io com
temperatura e umidade controladas. O grupo 11, originado da colonia
de criagao, foi formado por animais jovens, mantidos em ambientes
livres, sem controle de temperatura e umidade. O cerimen do conduto
auditivo médio dos animais foi coletado através de swabs. A semeadura
das amostras fo1 feita em placas de Petri contendo Agar Sabouraud
com cloranfenicol 1%, lacradas com fita adesiva e incubadas a
temperatura ambiente. Nos 20 animais do grupo I, foi encontrado o
seguinte: Aspergillus (80%), Candida (60%), Cladosporium (5%) e
Rbhodotornla (5%). O grupo IT apresentou uma diversidade maior de
fungos: Candida sp. (95%), Aspergillus (20%), Cladosporinm sp. (60%0),
Penicillinm sp. (30%), Rodotorulla sp., (15%), Trychophytum verrucosum
(5%), Epidermophyton flocosum (5%) e Scopulariopsis sp. (5%). Estes
dados serio uteis nos diagnosticos e tratamentos de otites e sugerem
que os fatores climaticos podem ser responsaveis pelo grande nimero
de fungos presentes nos animais do grupo II, que se encontram

expostos as condigdes climaticas naturais.
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