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ABSTRACT

Malassezia pachydermatis is considered an opportunistic pathogen of the outer ear duct in dogs and cats. This
yeast can a so befound in the skin, rectum, anal sacksand vagina. Eighty-two samplesof thisyeast isolated from dogswith the
symptomsof external otitisfrom the Porto Alegreregion weretested for their susceptibility to antifungal agentsusing the Broth
Microdilution Method. The testing antifungal agents were K etoconazole, Fluconazole and I traconazole. Experimental essays
determined that Sabouraud dextrose broth supplemented with 1% Tween 80 was the most appropriate medium for culture, for
aten-fold dilutions for the inocula, and 48 hours astheinterval of readings. The ranges of the Minimal Inhibitory Concentra-
tions(MICs) for the 82 sampleswere (a) Ketoconazole, from 0.015t0 0.25 mg/mL (mean of 0.08 mg/mL ), (b) Fluconazole, from
1to32mg/mL (mean of 9.22 mg/mL ), and () Itraconazole, from 0.007 to 0.125 mg/mL (mean of 0.05mg/mL ). Theisolatesof M.
pachydermatis showed an excellent level of susceptibility to antifungal azole agents, with all strains being susceptible to
Itraconazole, and with only 2.4 % and 3.7% being resistant to Fluconazole and Kketoconazole, respectively. The use of the
broth microdilution method allows the assessment of the susceptibility of large numbers of samples from M. pachydermatis
isolates to the most common antifungal agents. The proposed procedure is easy to perform and considerably inexpensive
compared with other existing tests, which makes thisamethod of choicefor laboratoria use. A standardization of procedures
currently used in veterinary mycology laboratoriesisrequired. Consistent results among laboratories could greatly benefit the
establishment of proper comparisons between studies on antifungal susceptibility and therapeutic trials.
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RESUMO

Malassezia pachydermatis € umalevedura, habitante normal e patdgena oportunista do conduto auditivo exter-
no de caes e gatos, mas também pode ser encontrada na pele, reto, sacos anais e vagina. Oitenta e duas amostras desta
levedura, isoladas de caes com sintomatol ogia de otite externa oriundos daregido de Porto Alegre foram testadas quanto a
susceptibilidade antifungicapel o teste de Microdil uicdo em Caldo. Os antifungicos utilizados foram cetoconazol, fluconazol
eltraconazol. Ensaios experimentaisindicaram que o Sabouraud dextrose liquido acrescido de 1% Tween 80 erao meio de
cultivo mais adequado, assim como adilui¢éo de 1:10 e o tempo de incubacdo de 48 horas. A faixa de variacdo da Concen-
tracdo InibitériaMinima(CIM) foi aseguinte: cetoconazol de 0,015 a0,25 mg/mL (mediade0,08 mg/mL); fluconazol de1a32
mg/mL (médiade 9,22 mg/mL) eitraconazol de 0,007 a0,125 mg/mL (mediade 0,05 mg/ml). Osisoladosde M. pachyder matis
apresentaram uma excelente sensibilidade aos agentes antiflngicos testados sendo todos sensiveis ao itraconazol, com
apenas 2,4% resistentes ao fluconazol e 3,7% ao cetoconazol. O emprego desta proposta de metodol ogia de microdilui¢do
em caldo, permite aavaliacdo da susceptibilidade in vitro de um grande nimero de isolados clinicos de M. pachydermatis
aos agentes antifungicos mais comuns. O fato do protocolo ser de fécil execucdo, aliado ao baixo custo em relacéo aos
testes similares, torna esta técnica adequada para a rotina laboratorial . Para que sejapossivel o estabel ecimento de compa-
ragOes criteriosas entre os resultados dos antifungigramas e avaliagdes cooperativas de ensaios terapéuticos, existe uma
necessi dade i mperiosa de uma padronizac&o minima dos protocol os utilizados em |aboratorios de Micologia Veterinéria.

Descritor es. susceptibilidade antifungica, Malassezia pachydermatis, microdiluicdo em caldo, otite externa, cetoconazol,
fluconazal, itraconazol.
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INTRODUCTION

The yeast Malassezia pachydermatis is a
common inhabitant of the ear canal of dogs, cats, and
other animals, but it can aso be found in the in the
skin, rectum, anal sacks and vagina. This yeast can
also become an opportunistic pathogen [3,6,14]. An
infectious state caused by the M. pachydermatis
usualy paralldsor followsaprimary establishedillness
intheanimal [2-4,11,13,20,22,23,26,29]. Recently, an
increase in the incidence of canine otitis by M.
pachyder matis has been reported in the region covered
by thisstudy [12,18].

The treatment of yeast infections has been
rather empirical and is most often unsuccessful. In
aggravation, susceptibility testsare seldom performed
[8]. The in vitro susceptibility tests for Malassezia
pachydermatis was first described in 1976 by
Maestrone et al. [19]. In Brazil, Coutinho & Paula
[6,7] described theresultsof Similar testin 1997, utilizing
an expensive and non-standardized method, named
ETEST. Several other studies have reported distinct
procedures and non-standard methods [7,8,15,17,24,
26,31,32]. Clearly, a standardization of procedures
currently used in veterinary mycology laboratoriesis
still lacking.

The aim of this study was to determine the
susceptibility profile of 82 Malassezia pachydermatis
cultures obtained from the ear canal of dogs and cats
to the common antifungal agents Ketoconazole,
Fluconazole and Itraconazole, using a Broth
Microdilution Method modified from procedures
described by the National Committee for Clinical
Laboratory Standards (NCCLS, USA) [25].

MATERIALS AND METHODS

Isolates and culture conditions: Eighty-two
Mal assezia pachyder matis cultures obtained from the
ear cana of dogs and cats were used in this study.
Initially, the samples were isolated on Sabouraud
dextrose agar supplemented with chloramphenicol*
(500 mg/L), following incubation at 35°C during four
to seven days. All cultures were maintained on the
same medium described above, at room temperature,
with subcultures being carried out on amonthly basis.
Prior to the assays, isolates were subcultured twice
on the same medium above, and incubated at 35°C for
48h to ensure purity and optimal growth.

Antifungal agents: Mediacontaining each azole agent
used in these experiments were prepared in stock
solutions. Fluconazole? and Itraconazole® were
dissolvedin sterile distilled water and in polyethylene
glycol 400 respectively, to obtain stock solutions
containing 500ug/mL. The stock solution of
Ketoconazole® was diluted in a hydrochloric acid
solution (0.2N) to afinal concentration of 10.000ug/
mL., to be subsequently aliquoted and stored frozen at
-70°C until use.

Assay medium: Based on preliminary studies with
RPMI 1640° and Yeast Nitrogen Base® media (data
not shown), Sabouraud dextrose broth, supplemented
with 1% Tween 80 [16] was chosen for the assays.

Broth microdilution method: Testing was per-
formed in 96-well round-bottom microtiter plates. Cell
suspensions were prepared in Sabouraud dextrose
supplemented with 1% Tween 80, and inoculum
concentrations were adjusted to approximately 0.5 x
10°t03.0x 10°cellg/mL. Stock solutionswere diluted
with Sabouraud dextrose broth supplemented with 1%
Tween 80. The final antifungal agent concentrations
ranged from 0.125 to 64 pg/mL for Fluconazole, 0.078
to 4.0pg/mL for Itraconazole, and 0.015 to 8.0pg/mL
for Ketoconazole. Volumes of 100pL of each antifun-
gal concentration were dispensed in each well,
following procedures described elsewhere (M27
NCCLS protocol). Plates were frozen until assayed,
when 100pL of the adjusted inoculum were enclosed.
Subsequently, plates were incubated at 35°C, to be
read after 48h. The MICs (minimal inhibitory
concentrations) were defined as the lowest azole
concentration at which there was 50% inhibition of
growth (MI1C-50) compared with a drug-free growth
control. A culture of Malassezia pachydermatis with
aknown clinical sensibility to Itraconazole treatment
was employed as a control reference.

RESULTS

A total of 246 MICsfor theazolesused inthis
study were determined from theisolates of Malassezia
pachyder matis obtained from clinical cases of canine
otitis (Table 1). The MICs varied from 0.015 to 0.25
mg/mL (mean of 0.08 mg/mL), 1.0 to 32.0 mg/mL
(mean of 9.22 mg/mL), and 0.007 to 0.125 mg/mL
(mean of 0.05mg/mL) to Ketoconazole, Fluconazole,
and Itraconazol e, respectively. Thevariation observed
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for the MIC to Ketoconazole was greater than to the
other azoles used in these experiments.

The patterns of susceptibility for the 82 isolates
of M. pachydermatis, considering the MIC values (in
mg/mL) for Ketoconazole (MIC-50 < 0.06 and MIC-90
< 0.125), Fluconazole (MIC-50 < 8 and MIC-90 < 16),
and Itraconazole (MIC-50 < 0.06 and MIC-90< 0.125),
are presented in Table 2. Overdl, for the range of azole
concentrationsused in the susceptibility study, avery low
frequency of resistancewasobservedin theisolates, with
all samplesbeing susceptibleto Itraconazole.

DISCUSSION

A better understanding of the fungal suscepti-
bility profilesto antifungal agentsisessential for thera-
peutics, providing epidemiol ogical € ementsto unravel
thereality of mycoticinfections.

After intensive investigations by research
groups[5,9,10,21,27,28,30,31], in vitro susceptibility
tests have been recently standardized (NCCLS M27-
A document) [25] for Candida spp. and Cryptococ-
cus neoformans, with some still being currently un-
derway. However, the M27-A technique should not
bereadily applied to Malassezia pachyder matis, since
thisyeast hasdistinct biochemica demandsthan former
species. Due to its excellent growth pattern demon-
strated in preliminary studies[33], Sabouraud dextrose
broth supplemented with 1% Tween 80, was chosen

as the assay medium to be used in these experiments.

Theinoculum concentrationsrecommended by
the M27-A document for Candida sp. and Crypto-
coccus neoformans did not confer an adequate patho-
gen growth in culture when applied for Malassezia
pachydermatis. An optimal growth pattern was ob-
tained only after a minimum of 100-fold increase in
cell counts (0.5-3.0 x 10° cfu/mL).

The MIC patterns observed in this study dis-
played an acceptable profileif confronted with assays
carried out with those described for Candida sp. and
Cryptococcus neoformans. Based on the results ob-
tained, it appears that important variables such as
medium, inoculum concentrations, pH, and tempera-
ture and time of incubation were adequately selected
for the execution of these experiments.

The interpretation of the observed MIC val-
ues also requires caution because the classification as
susceptible, susceptible-dose depending (SDD), or re-
sistant, as recommended by the M27-A document,
applies specifically to Candida sp. and Cryptococ-
cus neoformans. After adapting this guideline to
Malassezia pachydermatis, the results showed 28
(34.1%) SDD to Fluconazole, 3 (3.7%) resistant to
Ketoconazole, with al isolates being susceptible to
Itraconazole. The significance of thesefindings, how-
ever, can only be validated when standardized tech-
nigues become available.

Table 1. Minimal Inhibitory Concentrations of Ketoconazole, Fluconazole and Itraconazole to 82 Malassezia
pachydermatis isolates from canine otitis, determined by broth microdiluition after 48 h of incubation.

Azoles

Distribution of patterns

isolates inhibited 1 15 40 3
Fluconazole (mg/mL) 0.125 0.25 0.5 2 4 8 16 32 64
isolates inhibited - 7 25 20 26 2
Itraconazole (mg/mL) 0.007  0.015 0.03 0.06 0.125 0.25 0.5 1 2 4
isolates inhibited 1 9 30 13

Table 2. Patterns of in vitro susceptibility of 82 Malassezia pachydermatis isolates from canine otitis to Ketoconazole,

Fluconazole and ltraconazole.

Number and percentage of isolates

Azoles Susceptible %i;‘;i%?ﬁéigg;)e Resistant
Ketoconazole? 56 (68.3%) 23 (28.1%) 3 (3.7%)
Fluconazole® 54 (65.9%) 26 (31.7%) 2 (2.4%)
ltraconazole® 69 (84.1%) 13 (15.9%) -

3K etoconazole: S<0.06 mg/mL; SDD <0.125mg/mL; R >0.125mg/mL. "Fluconazole: S<8.0mg/mL; SDD < 16.0mg/mL;
R>16.0mg/mL. cltraconazole: S<0.06 mg/mL; SDD <0.125mg/mL; R >0.125mg/mL.
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Further studies on Malassezia pachyder-
matis, asalso valid for others species of importancein
veterinary mycology, arestill required for the devel op-
ment of standard methodologies that could be useful
for comparison studies among MICs. Recently, mo-
lecular studies on clinical M. pachydermatis isolates
from dogs and cats have demonstrated the existence
of somegenetic diversity, with strainsbeing classified
insubgroupsnamed A, B, Cand D [1]. The epidemio-
logicd implicationsof thisclassification regarding strain
virulence, clinical presentation and susceptibility to
antifungal agents are still unknown. Studies proposed
to approach these questions must be encouraged.

Finally, it must be emphasized that the meth-
odology employed in thisstudy iseasy to perform, has
avery low cost, and could be readily adopted by vet-
erinary laboratories currently investigating clinical and
biological features of Malassezia pachydermatis.

ACKNOWLEDGEMENT

Theauthorsthank Prof. Dr. Arnaldo Colombo,
head of the Laboratério de Micologia Especial da
Escola Paulista de Medicina- Sdo Paulo, for his gen-
erous help in providing conditionsfor thetechnical as-
sistancereceived inthelaboratory under hisdirection.

SOURCES AND MANUFACTURERS

1 Quimibras Industrias Quimicas S.A., Rio de Janeiro,
R.J., Brazil.

2 Pfizer Inc., Sao Paulo, Sao Paulo, S.P, Brazil.

8 Janssen Pharmaceutica Ltda. do Brasil, S0 Paulo,
Brazil.

4 LABSYNTH Produtos para L aboratérios Ltda., Sdo
Paulo, S.P, Brazil.

5GIBCO Inc., New York, NY, USA.

6 Difco Laboratories, Detroit, M1, USA.

REFERENCES

AizawaT., Kano R., Nakamura Y., Watanabe S. & Hasegawa A. 2001. The genetic diversity of clinical isolates of
Malassezia pachydermatis from dogs and cats. Medical Mycology. 39: 329-334.

BondR.,Ferguson E.A., CurtisC.F.,,CraigJ.M. & Lloyd D.H. 1996. Factorsassociated with el evated cutaneousMalassezia
pachydermatis populations in dogs with pruritic skin disease. Journal of Small Animal Practice. 37: 103-107.

Bond R., Saijonmaa- KoulumiesL.E.M. & Lloyd D.H. 1995. Popul ation sizesand frequency of Malassezia pachydermatis
at skin and mucosal sites of healthy dogs. Journal of Small Animal Practice. 36: 147-505.

Carlotti D.N. & Laffort-Dassot C. 1996. Dermatite aMalassezia pachyder matis étude bibliografique et rétrospectivede
12 cas généralisés traités par des dérivés azolés. Pratique Médicale et Chirurgicale des Animaux de Compagnie. 31:
297-307.

ColomboA.L., Barchiesi F., Mccough D.A. & Rinaldi M.G. 1995. Comparison of Etest and National Committee for
clinical laboratory standards broth macrodilution method for azole antifungal susceptibility testing. Journal of Clinical
Microbiology.33: 535-540.

Coutinho S.D. 1997. Malassezia pachydermatis: caracterizacdo fenotipica de amostras isoladas de pelame e meato
acustico externo de caes. 106f. Sdo Paulo, SP. Tese (Doutorado em Microbiologia) Instituto de Ciéncias Biomédicas,
Universidade de S&o Paulo.

Coutinho S.D. & Paula C.R. 2001. Susceptibility to antifungal agents of Malassezia pachyder matisisolatesfrom dogs.
Polish Journal of Veeterinary Sciences. 4: 77-81.

Eichenberg M.L. 2000. Susceptibilidade antifingica da Malassezia pachydermatis isolada de cdes com otite externa
através do método de microdiluicdo em caldo. 86f. Porto Alegre, RS. Dissertacéo (Mestrado em Ciéncias Veterinarias) -
Programade Pds-Graduagdo em Ciéncias Veterinérias, Universidade Federal do Rio Grande do Sul.

Espine-Ingroff A., Barchies F., Hazen K.C., Martinez-Suarez J.V. & Scalise G. 1998. Standardization of antifungal
susceptibility testing and clinical relevance. Medical Mycology. 36: 68-78.

10 Espinel-Ingroff A., Pfaller M., Erwin M.E. & JonesR.N. 1996. Interlaboratory evaluation of Etest method for testing

antifungal susceptibilities of pathogenic yeasts to five antifungal agents by using casitone agar and solidified RPM|
1640 medium with 2% glucose. Journal of Clinical Microbiology. 34: 848-852.

78



Eichenberg M.L., Appelt C.E., Berg V., Muschner A.C., Nobre M.O., Matta D., Alves S.H. & Ferreiro L. 2003. Susceptibility of
Malassezia pachydermatis to Azole Antifungal Agents Evaluated by a New Broth... Acta Scientiae Veterinariae. 31: 75-80.

11 Feijo F.M.C., Campos S.G., Ramadinha R.H. & Balbi M. 1998. Epidemiologia de animais com otite causada por
Malassezia pachydermatis. Revista Brasileira de Medicina \eterinaria. 20:197-200.

12 FerreiroC.L.R.,Berg, V., Quadrado S.S. & FerreiroL. 1997. Comparacao daincidénciados agentes etiol 6gi cos das
dermatomicoses dos carnivoros domésti cos naregido da Grande Porto Alegre, RS (Brasil) entre os periodos 1979-1982
e 1996-1997 [Resumo MMP 025-P]. In: Anais do 25° CONBRAVET - Congresso Brasileiro de Medicina \Veterinaria
(Gramado, Brasil). p.152

13 Gabal M.A. 1998. Preliminary studieson the mechanism of infection and characterization of Malassezia pachydermatis
in association with canine otitis externa. Mycopathol ogia.104: 93-99.

14 Guillot J. & Bond R. 1999. Malassezia pachydermatis. areview. Medical Mycology. 37: 295-306.

15 GuptaK., Kohli Y., Faergemann J. & Summerbell R.C. 2000. In vitro susceptibility of seven Malassezia speciesto
ketoconazol e, voriconazole, itraconazol e and terbinafine. British Journal of Dermatology. 142: 758 - 765.

16 Lorenzini R. & BernardisF. 1987. Studies on the isolation, growth and maintenance of Malassezia pachydermatis.
Mycopathologia. 99: 129-131.

17 Lorenzini R., Mercantini R. & Bernardis F. 1985. In vitro sensitivity of Malassezia spp.to various antimycotics.
Drugs under Experimental and Clinical Research. 11: 393-395.

18 Machado M .L.S. 2001. Dermatdfitos elevedurasisolados dapel e de cées com dermatopatias diversas. 82f. Porto Alegre,
RS. Dissertacéo (Mestrado em Ciéncias Veterinarias) - Programade Pés-Graduacéo em Ciéncia Veterindrias, Universida
deFederal do Rio Grandedo Sul.

19 MaestroneG., Thompson E., Yeidey H. & MitrovicM. 1976. Invitro activity of antimicrobia agentsagaingt Pityrosporum
canis. \eterinary Medicine Small Animal Clinician. 11; 1681-1683.

20 Mansfield P.D., Boosinger T.R. & Attleberger M.H. 1990. Infectivity of Malassezia pachydermatisin the external ear
canal of dogs. Journal of the American Animal Hospital Association. 26: 87-100.

21 Marr K.A., Rustad T.R., Rex J.H. & White T.C. 1999. Thetrailing end point phenotype in antifungal susceptibility
testing is pH dependent. Antimicrobial Agents and Chemotherapy.43: 1383-1336.

22 Mason |.S., Mason K.V. & Lloyd D.H.A. 1996. Review of the biology of canine skin with respect to the commensal
Saphylococcus intermedius, Demodex canis and Malassezia pachydermatis. Veterinary Dermatology. 7: 119-132.

23 Morris D.O., Olivier N.B. & Rosser E.J. 1998. Type- 1 hypersensitivity reactions to Malassezia pachydermatis
extractsin atopic dogs. American Journal of Veterinary Research. 59: 836-841.

24 Nascente P. 2001. Malassezia pachydermatis em cées e gatos: estudo da fregiiéncia e avaliacdo da sensibilidade aos
antifiingicos cetoconazol, fluconazol e itraconazol. 84f. Pelotas, RS. Dissertacéo (Mestrado em Medicina Veterinaria
Preventiva) - Programade Pés-Graduacéo em Veterinaria, Universidade Federal de Pelotas.

25 NCCL S- 1997. National Committeefor Clinical Laboratory Standards. Reference method for broth dilution antifungal
susceptibility testing of yeasts: Approved Standard. M27-A, 17, n. 9.

26 Pereira S.A. 2000. Avaliacéo da sensibilidade de Malassezia pachyder matis aos antifungicos cetoconazol, miconazol
enistatina.70f. Itaguai, RJ. Dissertacdo (Mestrado em Veterinaria) - Instituto de Veterinaria, Universidade Federal Rural
do Rio de Janeiro.

27 Pfaller M.A.,BaleM ., Buscheman B., Lancagter M., Epind-Ingroff A.,RexJ.H.,Rinaldi M.G., Cooper C.R.& McGinnis
M.R. 1995. Quality control guidelines for National Committee for Clinical Laboratory Standards recommended broth
macrodilution testing of amphotericin B, fluconazole, and flucytosine. Journal of Clinical Microbiology. 33: 104-1107.

28 Pfaller M.A. & Barry A.L.1994. Evaluation of anovel colorimetric broth microdilution method for antifunga susceptibility
testing of yeast isolates. Journal of Clinical Microbiology. 32: 1992-1996.

29 Plant J.D., Rosenkrantz W.S. & Griffin, C.E. 1992. Factors associated with and prevalence of high Malassezia
pachydermatis numbers on dog skin. Journal of American Veterinary Medical Association. 201: 879-882.

30 Rex J.H., Pfaller M.A. & Lancaster M. 1996. Quality control guidelinesfor National Committeefor clinical |aboratory
standards-recommended broth macrodilution testing of ketoconazole and itraconazole. Journal of Clinical Microbiology.
34:816-817.

79



Eichenberg M.L., Appelt C.E., Berg V., Muschner A.C., Nobre M.O., Matta D., Alves S.H. & Ferreiro L. 2003. Susceptibility of
Malassezia pachydermatis to Azole Antifungal Agents Evaluated by a New Broth... Acta Scientiae Veterinariae. 31: 75-80.

31 Schmidt A. 1997. In vitro activity of climbazole, clotrimazole and silversulphadiazine against isolates of Malassezia
pachydermatis. Journal of Veterinary Medicine B. 44: 193-197.

32UchidaY.,NakadeT. & KitazawaK. 1990. Invitro activity of five antifungal agents against Malassezia pachydermatis.
Japanese Journal of Veterinary Science. 52: 851-853.

33Wanger A., MillskK.,Nelson PW. & Rex J.H. 1995. Comparison of E-test and National Committeefor Clinical Laboratory
Standards broth macrodilution method for antifungal susceptibility testing: enhanced ability to detect amphotericin-
resistant Candida isolates. Antimicrobial Agents and Chemotherapy. 39: 2520-2522.

entune Ve -
M,_g‘,.n erinaries

. Pub; 555
& B

£ e aid

80



