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Ilapovoia tou Cupopiknta
Malassezia pachydermatis otov ¢€@
akououké népo aclevarv ka1 K-
VIKGG UYIOV OKUA@V

E. Moupt(ni - XatComovdou', E. Ietpibou’,
B. Wuyoyi6g®

IMEPIAHWH. Aiepeuvifnke n napovoia tou (upopixnta
Malassezia pachydermatis oo wuxé £ékkpipa oKUAV pe CUPITTD-
pata o otiubag kabdg ka1 Kavikdg uyidV. Aokipdotnke enfong
n evaiofnoia tou piKpoopyaviopoy o€ avupuknUakég ouoieg.
E&etdotnkav 180 oxilol, 98 pe oupmopata é§w otudag ka1 82
KAIVIKGG uyiei, oty neproyh tng @eooarovikng katd my nepio-
80 1998-2000. Ané ta Seiypata wukod exkpiparog yivétav a-
neubefag pixpookomxi e§éraon ka1 evopOadpiopédg oe e161kd yia
v anopévwon pukitev kai faktinpiov unoctpopata. And ta
90 owedéyn M. pachydermatis nou anopovOnkav ka1 tautomnos-
f0nxav, 68 (69,38%) npoépyoviav ané (da pe wtiuda ka1 32
(39,02%) auné xuvikdg uyih {da. Ané 20 (20,39%) podruopéva
ka1 ané 12 (14,63%) xhvikdg vy {da o M. pachydermatis -
1av o pévog pukpoopyaviopdg nou anopovedrdnxe. Te 48 nepi-
mwoeig (dwv pe cupmaopata otdudag kat ot 20 KAMVIKOG UYIOY,
o M. pachydermatis ouvuniipye pe S1dpopa Paxtipia, dnwg ibn
tou yévoug Staphylococcus, Pseudomonas, Proteus xa1 Strepto-
coccus ka1 pe piknteg wou yévoug Candida ka1 Aspergillus. O S.
intermedius anopovaOnke ané 13 nepimdoeig poAvopévewv kat
20 KAvikog uy1dv (dwv. Ané 6 poduopéva kar 22 khvikdg uyih
(da anopovddnkav pévo Paxtipia, evd and 11 podvopéva kat
8 uy1A Sev amopovdOnke kavévag pikpoopyaviopds. Le 46 otedé-
xn wou M. pachydermatis éyive Soxipni evaioOnoiag o€ 5 avupu-
knuakég ovofeg. To oivodo twv otedeydv fpénke evaiobnto kat
oug téooepiq 1udaléle, evdr otn vuotativn 38 otedéxn fitav eu-
aioOnta ka1 8 avlekukd.

Aé€e1g eupempiaong: Malassezia pachydermatis, ¢ otiuda, oxg-
A0¢, avupUKNUaKég ouoieg
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Association of Malassezia
pachydermatis with the otitic and
the normal ear canal of the dogs
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Psyhoyos V.*

ABSTRACT. The purpose of this study was to investigate the
presence of M. pachydermatis in otitic and healthy ear canals of
the dogs and to test the sensitivity of this microorganism to
antifungal agents. A total of 180 swabs, 98 from otitic and 82 from
clinically healthy dogs, were collected during the years 1998-2000
in Thessaloniki area (Greece). From all the swabs, smears for direct
microscopic examination and inoculation on selective media for
bacteria and fungi isolation were made. From the 90 M. pachy-
dermatis isolates, 68 (69,38%) were made from infected and 32
(39,02%) from clinically healthy dogs. M. pachydermatis was the
sole isolate in 20 (20,39%) infected and in 12 (14,63%) non
infected dogs. In 48 otitic and in 20 clinically healthy dogs, M.
pachydermatis was associated with bacteria as Staphylococcus spp.,
Pseudomonas spp., Proteus spp. and Streptococcus spp. and fungi
as Candida spp. and Aspergillus spp.. S. intermedius was isolated
from 13 infected and 20 non infected animals. A mixed bacterial
flora was grown from 6 infected and 22 clinically healthy animals,
respectively, while no growth of microorganisms from 11 otitic
and 8 healthy dogs was observed. All Malassezia tested strains (46)
were found sensitive to ketoconazole, econazole, miconazole and
clotrimazole. Nystatin was found effective to 38 isolates and non
effective to 8.

Key Words: Malassezia pachydermatis, otitis externa, dog,
antifungal agent
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EIXAT'QI'H

O €Em 0mOVOTIRAE TTGROE TMV HALVLRMC VYUDHV ORVAWY
amow{CeTan 0mts TEQLOPLOUEVO ALELOO UHQOOQYAVLOUDY,
oL o7totoL Polorovran og duvapurri LWoEEOTTH, TECO HE TOV
Eeviot 600 naw puetal tovg. H purpofroxn auth yhweida
amoTeLeTOL ®VQIWE OTTG OTAUPUAORGHHOVE, U CLULOAVTL-
%OUC OTRETTORGRROVE, YEVOOWOVAIES ®a ATtd ToV Cupo-
wonnta M. pachydermatis. (Grono xcou Frost 1969, Sharma
»at Roades 1975, Cole »at ovv., 1998). Ta mmrtdon Oeti-
%4 oteAEyM Tov S.intermedius #aBhg now 0 Lopoutxrtag M.
pachydermatis (val 0L (UXQOOQYAVIOUOL TTOV QTTOUOVAOVO-
VTOL CUYVOTEQX, TG RMVIRA TEQLOTATIRA EEM wTiTLdAC
oxOhwv. Tig tehevtalec denaeties, Evag neydhog aLludg
eQYaOoLV gumthéxer tov M. pachydermatis mg mbavé alto
g véoov (Chengappa xow ovv., 1983, Gabal, 1988, Uchida
®naL ovv., 1990a). Zfjuepa, o M. pachydermatis e woeitan
OEVUTEQOYEVIC ALTLOAOYLRGS TTARAYOVTAS TS XOOVLAS WTI-
©wdag Twv oxthwv, (Carlotti »ow Taillieu-LeRoy, 1997,
Merchant, 1997) av xou 010 moe M6V antd apreTovs &-
evvnTtéc OemEr|Onre mpwtoyeviig (Smith, 1968, Sinha o
ovv., 1976, Gedek »aw ovv., 1979).

Zromde g €pevvag Nrav va dtepevvnBel ) Tapovoia
%OL 1] OVYVOTNTA ATTOUSVWong tov M. pachydermatis o€
oxvhovug pe €Ew wtitda, alhd row o€ ®RMVIRGS VYLETS, RO
Bic vaw 1 in vitro SEOOTUGTTO SLOPSEMV CVTLUVRNTLOKGY
OUOLEHV EVOVTL TOU ULHQOOQYOVIOUOU.

YAIKA KAI MEOGOAOI

E&gtdobnzav 180 oxvhol (n=180), 98 ue €Emw wtitda
(oudda A) (n; =98), o omotot dev elyav vtoAndet, ovu-
PWVOL UE TO LOTOPLXA TOVC, O€ TOTLHY 1] cuoThuatky Ogpa-
TEVTLHT LYWYT] UE OVTUURQOPLAKES 1) AVTLUURNTLRES OVOTES
nou 82 nhvirdg vyleic (oudda Y) (n,=82). Kat ot dvo o-
uadeg onUAmV eTUAEYNOOV HETA atd wtoordmnon. ‘Ola ta
Coda wov mtepLeApnoav oty €pevva, TEooRoUioONKRAY
o0& *MVIRES Iurdv Thwv oy mtepLoxy ™ Oecoalovinng
ratd ta €t 1998-2000, evd ot epyaotoLloxés eEetdoeLg
€ywvav oto Epyaotijoto Muxgofroroyiog tov Tunuatog
Kmviatoung tov AILO.

T derypatodnypio yonopomomdnray arootelpm-
uévot faufaro@iot otelheol, oL omoiot eumoTCoVTay ue
QITTOOTELQMUEVO ATTOOTAYUEVO VEQO. AUEON ETTLYQIOUATO.
eEetdlovray yia vy mapovoia faxtnoiwy o upopvri-
tov. HoagdMnha, ywdétav omopd og adpatotyo ®o
MacConkey dyap, To omota ot ovvéyela exwdloviay
otovug 37° C yia 24-48 dpeg yuo v avdmtuEn faxtolmy,
eV YLoL ™mY ovdTuEn Cupopuritmy val purnTUAMOr@OY
purTov ywvétov duthy omoed og Sabouraud dyo ue ®v-
nhoeELuidn vouw Malt dryap ue yhwoaugevindin. To modto
TEVPA0 TteTEl emmaldtay otovg 25°C %ot to delteQo oToug
37°Cyua 2 efdouddec.

H cvyvémra g Togouaiog ®al e aroudvmong Tou
M. pachydermatis omtd meprototnd €Em mtitidag Twv oxv-
hwv, xaBoplomne roL o€ OYEON UE TV TTOOGTNTO TOV MTL-
710U EXRQIUOTOS, TO OTTOLO YOQARTNQIOTNHE, HOTA TN YVO-

INTRODUCTION

The normal external auditory canal of dogs contains a
limited number of various microorganisms which are in
equilibrum both with the host and with each other. The
microbial flora of the normal ear canal is constituted
primary of Staphylococci, non-haemolytic Streptococci and
the yeast M. pachydermatis (Grono and Frost 1969, Sharma
and Roades 1975, Cole et al., 1998). Coagulase positive S
.intermedius strains and M. pachydermatis are the most
common isolates in cases of canine otitis externa (OE).
During the last decades, an increased number of reports,
implicating M. pachydermatis as a possible agent of otitis in
dogs have been published (Chengappa et al., 1983, Gabal,
1988, Uchida et al.,1990a). M. pachydermatis is recently
considered as a secondary cause in many otitis cases
(Carlotti and Taillieu-LeRoy, 1997, Merchant, 1997), while
in the past was even considered as a primary pathogen
(Smith, 1968, Sinha et al., 1976, Gedek et al.,1979).

The aim of this study, was to determine the presence and
the isolation frequency of M. pachydermatis in clinically
healthy and otitic dogs. The in vitro activity of several
antifungal agents against M. pachydermatis was also
investigated.

MATERIALS AND METHODS

A total of one hundred and eighty dogs (n=180), 98
suffered from otitis externa (OE group) (n;=98) and 82
clinically healthy (H group) (n,=82) were examined. All
infected animals had not received any local and/or systemic
antibacterial or antifungal medication, according to their
recorded medical history. The selection of both OE and H
group of animals was performed after otoscopic exami-
nation. All animals were received at several small animal
practices during the years 1998-2000. All samples were sent
to the Laboratory of Microbiology, Faculty of Veterinary
Medicine of Aristotle University of Thessaloniki for micro-
biological examination.

Sterile cotton swabs slightly moistened with sterile
distilled water were used for sampling. Direct smears
prepared from ear swab were examined microscopically for
the presence of bacteria and yeast. Blood and MacConKey’s
agar plates were inoculated by smearing the swab on the
surface of the petri dishes, incubated at 37°C and examined
after 24 and/or 48 hours for possible bacterial growth. For
the purpose of fungi and yeast isolation, Sabouraud
dextrose agar with cycloheximide and Malt agar plates,
containing chloramphenicol, were inoculated in duplicate.
One plate was incubated at 25°C and the other at 37°C for
2 weeks before discarding.

The association of M. pachydermatis to O.E was
determined also in relation to the exudate of the ear canal
characterized, according to the practitioners opinion,
"abundant” or "normal".

Bacteria isolates were identified according to Quinn and
Carter (1994), using biochemical characteristics. Yeast
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un Tov ®Awvirov, "dpbovo 1| "ravovird'.

H tavtomoinon twv faxtmeimv €ywve pue tg ®haorég
Broynuurég dorupég (Quinn xeu Carter 1994). H towtomol-
10N TV PURNTOV EYLVE ue PAom To ROAMEQYNTIRA, ULKHQO-
OROTUHG, RO WORQOOHOTURA XOLQOXTNOLOTIXA TOVS. ‘Oha T
vrortta otehéyn M. pachydermatis avoraiheyibnrov og
Sabouraud dextrose Gy »aw og Dixon’s dyop otovg 32°C
(Guillot ®ow ovv., 1996, Gueho zaw ovv., 1996).

H otatotxr eneEepyaoia tov amoteleopdtwy €yive
ue ™ né00do e avdivuong tov ovyvotrijtwy (Pearsons’
chi-square test), o¢ entmedo onuavuxrsmrog 1% (a=0,01),
TEOXEUEVOL VO ovyrELOEl 1) ouYVITHTA ATTOUGVMONG TOV
M. pachydermatis, og »0.0001] ®ow wrt ®oAMEQYELD, OTLS
dvo ouddeg onthmv (A xrarY).

e 46 otehéyn M. pachydermatis o8¢ now 010 OTéNE-
¥0g avagoeds CBS 1879, €yive donuurj evenodnoiag oe -
VILWURNTLARES OVOTES te T LEB0dO ¢ drdyvong Twv di-
oxtov (Barnett xow ovv., 1990). Qg vtéoTpmpa XoNoLuo-
mouninxe to Casitone medium (Pasteur) eved doxiudot-
rawv t€00oeQLs ydaldies: Ketoconazole (KCZ), Econazole
(ECZ), Miconazole (MCZ), Clotrimazole (CTZ) na0wg
»ow 1 Nystatin (NYS) (Pasteur). Ta duoxia wov xonowpo-
momnrav eleiyov S0 pug dpaoTivig ovoiag Yo »dbe o
artd g yudatoieg o 100 LU vwotativie. H Chvn ava-
otoMic ueterfnxre uetd amé 48 dpeg emwoong otoug 37 °C.

AITOTEAEXMATA

Katd v amevbeiog punpooromiri] eE€taon emuyoL-
oudtwv o M. pachydermatis avoryvouLoto e0roAa and To
YOQOXRTNOLOTLRG OYua PLAANS TV ®uttdowy tov. H a-
mevlelog wrEooxdmmon amexdivye 69 Betind otov M.
pachydermatis a.00evij oo xan 38 ot ®Mvirdg vyui, eva
N nardéoyera 68 (69,38%) non 32 (39,02%) avtiotouya
(ITivarag 1). Ze 56 (82,35%) amtd g 68 mepuutdoets wii-
TS TO ROOTAVOUAVQO WTRG EXAOLUA ATTOTEAOTVOE TO TU-
S ®hvird evonua. H dueon prpoordmnon devyudtmv
a6 ta Lda avtd, emPefaimoe v tagovoio peydlov a-
oLOUoY Cupopuritov (TeQLocdTeQa omtd 6 tupoxriTraa o-
va ometrd mtedilo, yowon Gram X1000), eva) o aLBuss twv
Cupopuxritmy firay wredteeog (uéyol 3 tuporittaga avd
omtrd medlo) 0€ AUTd TOU TO EXROLUO XAQARTNEIOTN1E
"wavovird", STmg ®oL ota vAvirdg vy Lda (Scott wat
ouv., 2001).

Ou amowieg tov M. pachydermatis o¢ Sabouraud
Dextrose xouw Malt dyap avarticooviav 24-48 wec, ei-
YO Y ODUC Auuov, itay Eneée, evBpumreg row Aoy mEICo-
viav gbrola and ) fdon tovg. Me ™ yodon Gram wopo-
™moentnxrav woeld vitropa (2,0-2,5X4,0-4,5 um) pe ev-
oeta pdon. Ta Buyatoird vittapa ymeCoveay amd ta un-
TOWA ue eVOLAXQLTA dLOpEAYUOTAL.

O M. pachydermatis amopovodnre og oo voh-
Mépyera amd 20 (20,40%) Cha g opddag A xan 12
(14,63%) g opddag Y, evd) paiveTol GTL OUVUTTHOYE UE
dAhoug rEooEyaviouous ot 48 (48,97%) now 20 (24,39%)
Lo tmv dvo ouddwv aviiotorya (Tlivarag 2).

Mivaxag 1. Zvyvomra (aptBuds Chmv avd opdda / ouvolxo o-
010u6 Cowv opddag) xon t0oootd % (o€ TaEEévOeon) Tapov-
otag (M+) 1 amovoiag (M-) tov M. pachydermatis

Xuyvotnta

Khvixég opddeg Loav M(+) M(-)
mov eEeTdoTnray

[Megotomnd wrtitdog
(n, = 98)

Yywi

(n, =82) 32/82 (39,024%)"
Zuvohxdg albudg 180
{dwv (n =1, +n,)

68/98 (69,387%)"  30/98 (30,612%)"

50/82 (60,975%)"

“PZuyvotnreg omy (S yoauun, ue Stapoetind exH£tT dtagpigouvy
otamotrd onpavird petag tovg (p<0,01)

Table 1. Rate (number of animals per group / total animal
number per group ) and percentage (%) of presence (M+) or
absence (M-) of M. pachydermatis

Rate

Group of examined M(+) M(-)
animals

Animlas with otitis
externa

(n, = 98)

Healthy animals

(n, =82)

Total animal number
(n=n;+ny) 180

68/98 (69,387%)"  30/98 (30,612%)"

32/82 (39,024%)"  50/82 (60,975%)"

“*Rates in the same line, with different index are significantly different
(p=<0,01)

identification was performed, using cultural macroscopic
and microscopic characteristics. Subcultures at Sabouraud
dextrose agar and at Dixon’s agar at 32°C were also used in
all M. pachydermatis suspect isolates(Guillot et al., 1996,
Gueho et al., 1996).

The isolation rate of M. pachydermatis in both groups
(OE and H), in pure and mixed culture was evaluated.
Pearsons chi-square test was used to compare data between
groups expressed as frequencies. The significance level was
set to 1% (o = 0.01).

Sensitivity of M. pachydermatis isolates against
antifungal agents was also tested, using the disc diffusion
method (Barnett et al., 1990). A total of 46 M. pachydrematis
isolates and the reference strain CBS 1879 were examined.
The method was performed on Casitone medium (Pasteur).
Four imidazoles Ketoconazole (KCZ), Econazole (ECZ),
Miconazole (MCZ), Clotrimazole (CTZ), as well as
Nystatin (NYS) (Pasteur) were used. Each disc contained
50 pg active ingredient of the above imidazoles and 100 .U
nystatin. Inhibition zones were measured after a 48 hour
incubation at 37° C.

RESULTS
M. pachydermatis was easily distinguishable from other
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Mivaxag 2. Zvyvomra (apBuds Lhmv avd opdda / ouvoMrG o-
0LBp6 Thwv opddag) roL Too00T6 % (0 TaEVOEON) ATOUGV®™-
ong og ®aB01 oA MEQyeta (M) rouw ouyvOTHTO ATTOUGVOONG
og wrt xaAMgpyela (M,) Tov M. pachydermatis

Xuyvomnta
Khvizéc opuddes Loy M, M,
7oV eEeTdoTROY
Tepotatind otindag
(n; = 98) 20/98 (20,408%)“  48/98 (48,979%)
Yyuj
(n2=82) 12/82 (14,634%)  20/82 (24,390%)
Zuvoluog apLiuds
(n=n;+n,) 180

“ ZTOTLOTLAA U] ONUAVTLRY OL0pOQd LETAED TMV OUXVOTITOV OTNY (OLaL
Yoo (p>0,01).

O S. intermedius omopovaOnre oe nabaon naAéoyeia
o6 13 (13,26%) Tora g ouddog A wow 20 (24,39%) Toa
™me opddag Y, evd oe 21 (21,42%) now 9 (10,97%) Tda tmv
Yo ouddwv avtiotoryo cuvurioye »ow 0 M. pachydermatis
(ITivaxrag 3).

Alha portiola, 6mwe S. aureus, Pseudomonas aeru-
ginosa, Proteus spp. wou Streptococcus spp. #a0mg nou po-
xnteg Candida spp. won Aspergillus spp. omopovaOnxay po-
Ci pe tov M. pachydermatis ané 24(24,48%) Cdha g opd-
dag A raw artd 8 (9,75%) g opddag Y. Muxtij Boxtnoloni
xhooido avoamtiyOnre amd 6 (6,12%) non 22 (26,82%) oo
TV opddwv A nan Y avtiotouya, eva oe 11 (11,22%) non
8(9,75%) mepuTtddoe g aoOevAV xnat VYLDV OOV deV a-
ouovanre navévag wrpoogyaviouds (Iivaxag 3).

To m0000T6 amoudvwong tov M. pachydermatis oty o-
udda A twv ornthwv, ftav onuovimd vniiotepo, o 0U-
yrowom ue ™y oudda Y (i = 16,669, p<0,01). Ze 6,1L ago-
04 ™ oUvSTTA ATToUGVIOONE Tov Lupoptznta oe ®abaer
rahMEQyeLa dev maQatnEOnre onuavaixn duaoed ue-
Ta&0 Twv dvo opddwv (= 0,654, p>0,01), agov, otg mte-
QLOOGTEQEC TEQUITTDOELS, CUVUITYQYE UE AL PaxTroLa.

To ovvoro Twv 46 oteheydv M. pachydermatis Yitaw gv-
alonto ot retorovaloin (KCZ), exovaloin (ECZ), ui-
rovaloin (MCZ) zow xhotouualéin (CTZ). Mévo 38 ote-
Aéyn Mray gvaiobnro ot vootativr, evd 8 xapanteioTt-
nav ovOertnd.

YYZHTHXH

O Quuowinntag M. pachydermatis 0OPOVAOVETOL UE UE-
vaAn ovyvémta omtd wtitdes oxtiwv. H iy ndhvuvong
TV LDV Taauéver adLevriviom) xabmg o xedvog emt-
Blwong Tov wrEooEyavIowos oto TeQUPdALOV elvar LdLal-
TeQO WrEds. Paivetan Gt deEapevi| tov M. pachydermatis
elvan 0 €Em anovotrds TGog, To d€pua xan TOAVAEY Kot
oL prevvoydvor 0QLopévav v Lhmv, nuping orvimv
(Bond % ovv., 1995, Guillot xow Bond, 1999). H vrté0eon
oUTH eVLOYVETOL QTS TO YEYOVOS OTL 0 TUNOUDRNTAS 0T~
HOVAVETOL %Ol 0TT6 TOV EEm arOVOTIRG TG0 RMVLRMS V-

Table 2. Rate (number of animals per group / total animal
number per group ) and percentage (%) of isolation in pure
culture (M;) and in mixed (M,) tov M. pachydermatis

Rate
Group of examined M, M,
animals
Animals with otitis externa
(ny = 98) 20/98 (20,408%)*  48/98 (48,979%)
Healthy animals
(n2 =82) 12/82 (14,634%)  20/82 (24,390%)
Total animal number
(n=n;+n,) 180

“Not significant rate difference (p>0,01)

yeast on direct smears examination, because of its
bottle—shaped cells. Direct microscopic examination
revealed 69 M. pachydermatis positive infected animals and
38 clinically healthy ones, while the yeast was cultured from
68 (69,38%) and 32 (39,02%), respectively (Table 1). In 56
(82,35%) out of 68 cases of OE, the brown-black otitic
discharge was a typical finding. Smears, prepared from the
otitic ears, confirmed abundant yeast cells (more than 6
yeast cells per oil immersion field (OIF), Gram stain
X1000), whereas fewer microorganisms (up to 3 yeast cells
per OIF) were present on smears, prepared from "normal”
ears as well as from healthy ones (Scott et al., 2001).

M. pachydermatis colonies on Sabouraud Dextrose agar
and Malt agar grew in 48-72h. The colonies were sand-
colored, dry and friable and easily lifted off their base. The
Gram stain indicated characteristic small ovoid yeast cells
(2.0-2.5x4.0-4.5um) with a very broad base. Mature buds
divided from the mother cells by the formation of broad
septa.

M. pachydermatis was the sole isolate in 20 (20,40%)
animals of OE group and in 12 (14,63%) of H group, while
the yeast was found to coexist with other microorganisms in
48 (48,97%) and 20 (24,39%) animals of the OE and H
group, respectively (Table2).

S. intermedius was the sole isolate in 13 (13,26%)
animals of OE group and 20 (24,40%) of H group, while in
21(21,42%) and in 9 (10,97%) cases of animals of the OE
and H group respectively, S. intermedius and M. pachy-
dermatis were found to coexist (Table 3).

Other bacteria, such as S.aureus, Pseudomonas aeru-
ginosa, Proteus spp. and Streptococcus spp. were isolated in
association to M. pachydermatis in 24(24,48%) animals of
the OE group and in 8 (9,75%) of the H one. A mixed
bacterial flora was grown from 6 (6,12%) and 22 (26,82%)
animals of the OE and H group, while no growth of micro-
organisms in 11 (11,22%) and in 8 (9,75%) cases of diseased
and healthy dogs, respectively, was observed (Table 3).

Isolation frequency of M. pachydermatis was significantly
higher in OE group of dogs (x*= 16,669, p<0.01), while no
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Mivaxag 3. MixQo0QYovIOROT TOU AropoveOnray ond tov EEm
aroVoTIXG TG0 98 aaBEVAY ®a 82 kMVIRWS VYLDV ORVAWV.

Table 3. Microorganisms isolated from the external ear canal of
98 infected and 82 clinically healthy dogs.

Muxgoogyaviopot Acbeviy KMvirog Microorganisms Infected Non infected

toa % vy {da % animals animals
M. pachydermatis Noofisolates % Noofisolates %
Kafooi xadhigoyeia 2098 2040  12/82 1463 gl’“c’llyde”"“”s oos 2040 18 1463
M. pachydermatis 1\/;1 ;)eail;tytélil;fmalis / ’ 1/ 7
;}_S;Zf Z; fonft'j: e A L A+4 Stzj?zytlizf;)nc;zj intermedius 2198 2142 982 1097
+ Staphylococcus aureus 5/98 5,10 2/82 2,39 +' 51; ac hy IocoCeus aiireus 5/08 510 2% 239
M. pachydermatis M ag hy dermaiis ’ ’
+ Pseudomonas aeruginosa ~ 8/98 810  2/82 2,39 iy Ifs ) udyo monasacruginosa 9% T
M. pachydermatis M. pachydermatis ’ ’
+ Proteus spp, GoB 612 A 365 + Proteus spp 698 612 382 365
M. pachydermatis M pachyderm’atis ’ ’
+ Streptococcus spp. 5/98 5,10 1/82 1,21 + Streptococcus spp. 5/08 5,10 182 121
M. pachydermatis M. pachydermatis
+ CABBPD. h RR R bl + Candida spp. 298 204 182 121
M. pachydermatis M. pachydermatis
+ Aspergillus spp. 198 1,02 282 2,39 + Aspergillus spp. 1/98 1,02 282 239
Staphylococcus intermedius - 13/98 1326~ 20/82 24,39 Staphylococcus intermedius ~ 13/98 1326 20/82 2439
Ahha faxiowa 6/98 612 22/82 26,82 Different bacteria 6/98 612 2282 2682
Aev avamriyinze timota 11/98 11,22 8/82 9,75 No growth 11/98 11,22 8/82 9,75
Livoro 98 82 Total 98 82

v oxtlwv. Katd m 0w pog €oguva, 10 T0000T6 amro-
uévwong tov M. pachydermatis 69,38% omé Tho pe writ-
da (opdda A) firov vYnAS. To evonua AvTtd CUUPMVET e
TOL UTTOTEAE AT TTQONYOUUE VAV EQEVVAV, #ATA. TLG OTTOL-
€¢ M ovyvoTTA ATOUGVWong tov M. pachydermatis omé
onvlovg ue wtitdo xvpowvdtav and 15,7% Ewg 76%
(Smith, 1968, Sharma nouw Rhoades, 1975; Gabal naw ovv.,
1979, Koutinas and Saridomihelakis, 1998).

H astopdvoon touv M. pachydermatis a6 ta. vym Coa
(39,02%) evioyier v vté0eon GtL TEWTOYEVE(S 1i/RO
eodafearol mapdyovies TaiCovy onuavtvd eGAo0 oty
eupavion me véoov (Masuda xau ovv., 2000). O Fraser
(1965) avépepe vimAdTEEN oVYVSTHTA artopdvoons M.
pachydermatis og T Ue GROVEO RATTOVOUOVOO WTLRG E%-
zowa. Ot Sharma xouw Rhoades (1975) aroudvwoay tov
Cupoutrnta og T000oT6 70% a6 Tov EEw arovotxs TG0
orvBlav X0l ouprTtdpata wtitdag pe "dgpbovo” Sumg Ex-
AOLUA RO O€ T0000T6 16% amd "v00apd" €Emw anovotind
7600. Katd m duvi] pag €pgvva mapaternxe 6t n ma-
povoia tov M. pachydermatis oyetléToN pe TV TAQOYM-
1 otrol exrplnatog. Xe 56 (82,35%) and tg 68 meQt-
TTDOOELS WTTLOAE TO ROPE OROVOO 1] RATTOVOUAVQO WTLXG
€O ATTOTELOVOE TO TUTULRG RMVIRG EVENUAL.

O M. pachydermatis »0totdOCETOL 0T OEVTEQOYEVY CLi-
o wTindag Tov oxrviov (Scott waw ovv., 2001), Srwg to-
HOTTTEL RO OTT6 TOL ATTOTEAEONUATA THG D1 HOG EQEVVOLC,
Gmov M CUYVOTHTA ATTOUGVMONS TOV CupouixNTo UETAED
noivopévav (20,40%) nar ®AMVIRAS VYLDV ORVADV
(14,63%) dev vjrav otatiotnd onuavor (p>0,01).

Ze 48 dppwota rar og 20 xhvwdg vy Cdo o

difference was observed between both groups (x*=654,
p>0.01), concerning the isolation of the above yeast as a
sole pathogen, since in the majority of the cases was found to
coexist with other bacteria.

All Malassezia strains were found sensitive to keto-
conazole, econazole, miconazole and clotrimazole. Nystatin
was found effective to 38 isolates and non effective to 8.

DISCUSSION

M. pachydermatis appears to be a frequent isolate in
cases of canine otitis externa. The source of infection
remains obscure, since its survival in the environment is
limited. Auditory canal, skin and mucosa of certain animal
species, mainly dogs, seems to harbour M. pachydermatis
(Bond at al., 1995, Guillot and Bond, 1999). This hypothesis
is enhanced by the fact of the isolation of the yeast from the
ear canals of clinically healthy dogs. In the present study,
the isolation rate of M. pachydermatis in otitic dogs (OE
group) was found statistically significantly higher. The latter
is in compliance with previous studies to which the per-
centage of M. pachydermatis isolation from otitic dogs varied
from 15,7-76% (Smith, 1968, Sharma and Rhoades, 1975,
Gabal et al., 1979, Koutinas and Saridomihelakis, 1998).

The presence of M. pachydermatis in healthy dogs
(39,02%) enhances the hypothesis that primary and/or
predisposing factors could play a decisive role to the
appearance of the disease (Masuda et al., 2000). Fraser
(1965) has reported a higher frequency of M. pachydermatis
in otitic dog ears, having a dark brown-black discharge.
Sharma and Rhoades (1975) reported the yeast in 70% of
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M.pachydermatis cuvumiiye te GAOVES UHQOOQYAVIOUOUG,
®Vlmg ue eidn Tov yévoug Staphylococcus, Pseudomonas,
Proteus, Streptococcus (ITivarag 3), yeyovog wov amodet-
%vieL ™ duvatdtnra tov M. pachydermatis vo. avosttiooeTon
otov EEm arovoTrs TGO, YWEIS Vo TTaeutodiCetal ard
™Y TaEOVoTa MV wroogyavioudy (Gabal, 1988).

O M. pachydermatis aopovaveToL ouyva oo otitdeg
noli we tov S. intermedius (Carlotti, 1991). 2w durn pog €-
pevva, eldn tov yévoug Staphylococcus amopovainray ov-
xvoteQa nall ue tov M. pachydermatis 1600 06 0.o0evi|
Cova (26 mepuEtdIoeLg) 600 zat amtd vyw (11 mepurtdoeic).
To yeyovig autd €xel mbavetata oyEor ROl LE TV LRAVO-
TITOL TV WAQO0QYOUVLOWMY CUTMV VA QT OLUOTOL0UY O €-
VOIS TOL TTEOLGVTAL UETOPOMOUOT TOU GAAOV RO VO UTTOQOUV
0€ CUVEQYOOTOL VO, TROXRAMOUV Xo6vie wtitida (Sharma xon
Roades, 1975, Kiss xow ovv., 1997).

Ta 46 otehéyn tov M. pachydermatis sov vopAOnray
oe donuun evonoBnolog oe AV TLARES OVOTES TAY EV-
alotnta og 6heg Tg OALOAES (veTorOVALOM, erovalohn,
urovaloin zow xhotouwaldin), eva ot vuotativy 38 ote-
Aéxm vitav gvaiodnta row 8 avBextind. Ta aroteléopatd
UOLS OUTA CUUGPMVOUV LLE EXEIVOL TTQONYOUUEVMV EQEVVAV
(Dufait, 1981, Kures »ou ovv., 1983, Uchida xai ouv.,
19908).

Amé v magovoa €pevva, @aiveton 6t o M.
pachydermatis amoteAe( TO OUYVOTEQO RO ONUOVTLHGTEQO
OEVTEQOYEVT] ALTLOAOYLHG TTOQRAYOVTO TTOV VITELOEQYETOL
omv maBoyévera rot ™V rhvirt edva g €Em wtlitdag
TOV O®UAOV E(TE UOVOC TOV ELTE OE OUVEQYAOTQL, OTLS TEQLO-
OOTEQEC TTEQUTTDOELS, Ue AAAOVG ULHQOOQYAVIOUOVS, KL
Ba mpémet va haufdvetor cofapd vtdym ot BepameuTt-
%1] AVTLUETAOTLON TNS.

"waxy" non otitic ears compared to 16% of "clean" ears.
During this study, the association between M. pachydermatis
and the presence of cerumen in the ear canal of dogs was
observed. In 56 (82,35%) out of 68 otitic dogs, black-brown
discharge was the typical clinical finding.

M. pachydermatis is considered as a secondary cause of
dog otitis externa (Scott et al., 2001). The results obtained
by this study are compatible to other studies since the
isolation rate between infected (20,40%) and non infected
animals (14,63%) was not significantly different.

The simultaneously isolation of M. pachydermatis with
other microorganisms, especially with Staphylococcus,
Pseudomonas, Proteus and Streptococcus species indicate
the ability of M. pachydermatis to grow under a symbiotic
relation with the other microorganisms of the canine aural
canal (Table3) (Gabal,1988).

M. pachydermatis has been commonly isolated with S.
intermedius from otitis externa (Carlotti,1991). In our study
Staphylococcus spp. was the most commonly isolated
microorganism together with M. pachydermatis from
animals with OE (26 cases) and from healthy ones (11
cases). This fact is probably related to the ability of the
microorganisms to utilize metabolic products of each other
and can synergically cause chronic otitis (Sharma and
Roades, 1975, Kiss et al., 1997)

Complete inhibitory effect was obtained, in vitro, against
M. pachydermatis, with four imidazole compounds (keto-
conazole, econazole, miconazole, clotrimazole), whereas
nystatin was effective only in 38 isolates and not effective in
the remaining 8. These results are consistent with the
findings of earlier studies (Dufait, 1981, Kures et al., 1983,
Uchida et al., 1990b).

The results of this study indicated that M. pachydermatis
was the most important and frequent secondary pathogen
that is implicated to the aetiology of OE, either alone or in
association with other microorganisms and therefore must
be seriously considered at the selected medication.
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