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 ABSTRACT 23 

Aim of the present study was to determine the distribution and quantification of Malassezia yeasts 24 

on a wide number of cutaneous sites in atopic dogs by means of a semiquantitative swab technique. 25 

A possible relationship between the presence of clinical signs and the occurrence and population 26 
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size of yeasts was attempted. Forty-one privately owned atopic dogs of different age and breed were 27 

sampled. Results were expressed as colony forming units per swab. Malassezia colonies obtained 28 

from each plate were counted, scored and typed. All dogs yielded Malassezia pachydermatis from 29 

at least one skin area. Yeast population mean size by site was 6.98 (sd = 3.47) as compared to other 30 

body areas. The frequence of isolation was higher from interdigital areas (70.7%), ears (63.4%), 31 

nail folds (35.7%), mouth (33.3%), groin (30.9%), conjunctiva and axillae (23.8%), perineum and 32 

anus (19%), perianal glands (9.5%). Ears, anus, interdigital areas, perianal glands and groin yielded 33 

the largest mycotic amount. M. pachydermatis was the sole species of yeast to colonize canine skin 34 

in examined animals. No statistical correlation between the presence of cutaneous alterations and 35 

Malassezia isolation was detected. Highest scores were not exclusively found on affected areas, but 36 

also on lesion-free sites, demonstrating that atopic animals can be heavily colonized also in 37 

apparently healthy areas.      38 

 39 

Keywords: Malassezia pachydermatis; dog; atopic disease 40 

 41 

INTRODUCTION 42 

Malassezia genus includes eleven distinct lipophilic yeast species recently reclassified based on 43 

morphological, ultrastructural, physiological and molecular features (Batra et al., 2005). Malassezia 44 

pachydermatis is the sole species characterized by a not absolute requirement of lipid 45 

supplementation for its growth, even if strains apparently lipid-dependent are reported (Bond and 46 

Anthony, 1995; Guillot and Bond, 1999). It is a common skin colonizer of wild and pet carnivores, 47 

especially dogs. Its presence has been described in various anatomic locations of clinically normal 48 

dogs (Kennis et al., 1996) and from perianal glands, rectum, groin and ear canals of healthy and 49 

sick dogs (Lukman, 1982). As the other members of the genus, M. pachydermatis is considered an 50 

opportunistic yeast of increasing importance both in humans and animals (Chryssantou et al., 2001).  51 
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The passage of M. pachydermatis isolates from pet dogs to humans is also proved (Chang et al., 52 

1998; Morris, 2005).     53 

Abnormally high fungal population seems to be a preliminary step to Malassezia disease, even if 54 

some breeds such as Basset Hounds can harbour large amounts of organisms on their skin, with no 55 

sign of cutaneous alterations (Bond and Lloyd, 1997). Aim of the present study was to determine 56 

the distribution and quantification of Malassezia yeasts on a wide number of cutaneous sites by 57 

means of a semiquantitative swab technique. The evaluation of a possible relationship between 58 

clinical status and occurrence and population size of yeasts was attempted. 59 

 60 

MATERIAL AND METHODS 61 

Dogs and sampling procedures 62 

Forty-one privately owned dogs, aged between 2 months and 12 years (median 5 yrs), were 63 

included in the study.  Animals were of both sexes (22 male, 24 female), 38 pure breed subjects and 64 

8 crossbred. More information about age, breed, and clinical signs of animals is reported in Table 1. 65 

All dogs were referred to clinical examination with a history of skin disease. They were all 66 

diagnosed as atopic based on a relapsing or persistent history of pruritic dermatitis affecting the 67 

face, ears, feet and/or ventrum which did not completely resolve following antimicrobial and 68 

antiparasitic therapy, and fulfilment of the clinical criteria as proposed by  Willemse (1986). The 69 

dogs had not received any medical treatment for a month prior to sample collection. 70 

Samples were collected from 16 anatomic sites for each animal: mouth, conjunctiva, left and right 71 

external ear canal, left and right axilla, left and right groin, nail folds and of front and hind legs and 72 

interdigital areas,  perineum, anus, perianal glands, prepuce or vulva.  73 

Skin was sampled using a sterile cotton swab from each body site. The cotton tip of the swab was 74 

rolled and rubbed firmly against the entire skin area for 10 sec, and collected samples were 75 

immediately transferred to the laboratory for culture.  76 
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Sample processing & culture method 77 

Samples from the swabs were cultured onto modified Dixon medium and Sabouraud dextrose agar 78 

additioned with chloramphenicol (0.5%) and cicloheximide (0.5%) as previously described 79 

(Nardoni et al., 2004). All the plates were incubated at 30°C for about 7 days, and daily inspected 80 

for Malassezia growth from day 4 post inoculation. 81 

Preliminary identification of yeasts was based both on macroscopic appearance of colonies and 82 

microscopic cell morphology. M. pachydermatis strains apparently lipid-dependent were identified 83 

by serial transfers on a lipid-free culture medium. The Tween assimilation test as described by 84 

Guillot et al. (1996), and catalase activity were performed as additional tests both to confirm the 85 

identification, and to exclude the presence of other Malassezia species. 86 

The results were expressed as colony forming units (CFU) per swab. Malassezia colonies obtained 87 

from each plate were counted and categorized into five groups as being <5 (A) , 6-24 (B), 25-50 88 

(C), 51-99 (D), >100 (E). 89 

Statistical analysis 90 

Differences in Malassezia prevalence among different body sites were evaluated by use of 91 

Wilcoxon/Kruskal-Wallis test.  Non-parametric tests (Spearman Rho and Kendall Tau) were used to 92 

compare population sizes at each site per dog.  A value of P <0.0001 was considered significant for 93 

all tests. 94 

The correlation between the occurrence of lesions and the presence of Malassezia in ear canals was 95 

evaluated by means of chi-square test. 96 

 97 

RESULTS 98 

Dogs and sampling procedures 99 

All dogs yielded Malassezia  yeasts from at least one skin area. They were isolated from all sites in 100 

only one dog, while 2 animals were positive for 13 sites. Yeast population mean size (expressed as 101 

CFU) by site was 6.98 (sd = 3.47) as compared to other body sites. 102 
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The frequence of isolation was higher from interdigital areas (70.7%), ears (63.4%), nail folds 103 

(35.7%), mouth (33.3%), groin (30.9%), conjunctiva and axillae (23.8%), perineum and anus 104 

(19%), perianal glands (9.5%). Malassezia counts were higher on ears, followed by anus, 105 

interdigital areas, perianal glands and groin. Conjunctiva was the unique body site in which D and E 106 

population size was never recorded.  107 

The prevalence in animals affected by otitis was 72% versus the 81% of unaffected dogs, while the 108 

higher population sizes (scores D and E) was 5 out of 18 (27%) in affected and 7 out of 13 (54%) in 109 

the others. Similarly only 1 out of 5 dogs with ocular disease yielded positive culture with a low 110 

number of colonies (score A) versus 11 out of 36 ( 30.5%) unaffected with scores ranging from A to 111 

C. Detailed data are reported in Table 2. 112 

Statistical analysis  113 

Interdigital spaces and external ear canal were significantly more colonized rather than the other 114 

body sites. The simultaneous colonization of right and left ear, right and left axilla, right and left 115 

groin, front and hind interdigital spaces, perineum and right groin, perineum and hind nails, 116 

respectively, was also statistically significant. Although the recovery of Malassezia was higher 117 

from lesion-free ears rather than from animals with otitis, the difference was not statistically 118 

significant.     119 

 120 

DISCUSSION 121 

The 100% prevalence of positivity of M. pachydermatis confirmed the wide colonization by this  122 

yeast species in different body sites of atopic dogs, as previously reported in literature (Morris and 123 

DeBoer, 2003; Farver et al., 2005). Large differences in the intensity of colonization were observed 124 

both among different animals and in distinct anatomic sites in the same dog. Perianal area was less 125 

colonized than other sites, both concerning frequence of isolation and population size. 126 

Other authors have investigated the presence of Malassezia in different body areas in healthy and 127 

dermatologically diseased dogs. Nardoni et al., (2004) investigated the yeast prevalence and the 128 
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occurrence of different species in 4 sites while Cafarchia et al. (2005b) evaluated the frequency, 129 

body distribution and population size of  Malassezia species in 7 anatomical sites. To the best of 130 

our knowledge, the present survey is unique in assessing and quantifying the yeast presence in such 131 

a number of body sites. 132 

M. pachydermatis was  the sole species isolated from dogs included in this study. However, the 133 

presence of lipid-dependent Malassezia  species in dogs is well documented (Crespo et al., 2002; 134 

Cafarchia et al., 2005a). Cafarchia et al. (2005b) in a work performed both on healthy dogs and on 135 

dogs with cutaneous lesions, report a prevalence of 95.7% for M. pachydermatis and 4.3% of lipid 136 

dependent Malassezia  species.  In the present paper, the lack of recovery of lipid dependent species 137 

could be ascribed to the strongly modified skin habitat due to atopy. These alterations could have 138 

determined an overgrowth of  M. pachydermatis with the consequent inhibition of lipid dependent 139 

species, less adapted to the cutaneous microhabitat of dogs.  140 

The correlation between Malassezia positivity and dermatological signs has been previously 141 

investigated. Fungal overgrowth seems to be a factor capable of inducing disease, as demonstrated 142 

in the experimentally-induced otitis externa by Uchida et al. (1992). Ears are an optimal site for M. 143 

pachydermatis colonization, in accordance with observations already present in literature. 144 

Nevertheless, in the present study we found this area was not the most affected one. Fungal 145 

prevalence was  higher in interdigital spaces, and this site  harboured also high yeast populations. 146 

Culture from conjunctiva was positive in 23.8% of animals. These data agree with the findings of 147 

Prado et al. (2004), who cultured M. pachydermatis in 23% of ocular specimens collected from eyes 148 

with corneal ulcers. In contrast with this work, it has to be specified that our results refer mainly to 149 

unaffected eyes (11 on 12 positive subjects). The unique dog with ocular signs scored A, while the 150 

others scored from A to C. Any other relation occurred between positive animals with and without 151 

ocular alterations. Axillae and groin area yielded similar results. These two areas were colonized in 152 

46% and 39% of animals, respectively, even if relatively lower numbers of yeasts were recovered 153 

from the first site, with respect to the other. This result could be explained by the fact that these 154 
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body areas are characterized by very similar skin surface microhabitats. The simultaneous recovery 155 

of Malassezia  both from ears and paws could suggest a two-way contamination, due to scratching.  156 

The pathogenic role of M. pachydermatis has been exhaustively investigated. Castellà et al. (2005) 157 

in a RAPD analysis on yeast isolates from different domestic animals and body sites, found that the 158 

same animal could harbour more than one type of M. pachydermatis, and different genetic types 159 

were present in the same body site. Other authors (Cafarchia and Otranto, 2004) studied the 160 

phospholipase activity of M. pachydermatis strains isolated from lesional and non-lesional dog skin. 161 

They reported the presence of different populations of enzyme-producing and non-producing strains 162 

in dogs with localized lesions versus dermatologically healthy animals.    163 

In the present work, any statistical correlation between the simultaneouspresence of cutaneous 164 

alterations and  Malassezia could be detected. Furthermore, highest scores (from C to E) were not 165 

exclusively found on affected areas, but also on lesion-free sites, demonstrating that affected 166 

animals can be colonized by high yeast populations also in apparently healthy areas.  167 

From our results, it appears that in widely colonized dogs a secondary overgrowth by M. 168 

pachydermatis as a consequence of the alteration of cutaneous microhabitat, rather than a role of 169 

this species in the onset of infection, could be hypothesized. The yeast seems to act as an 170 

aggravating factor in the occurrence of cutaneous disease, but its recovery on skin without the 171 

simultaneous presence of some other pathogenic factors cannot be automatically associated to the 172 

appearance of lesions. This study could contribute new insights into the colonization by Malassezia 173 

yeasts in atopy, which seems to be distinctly characterized with respect to other skin disease in 174 

dogs.      175 

 176 
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N. BREED AGE SEX CLINICAL SUMMARY
1 Cocker 4yrs M Seborrhoea, erythema, otitis, conjunctivitis
2 Setter  18mo M Erythema, cheylitis, conjunctivitis 
3 Yorkshire Terrier  7yrs M Pruritus, seborrhoea, erythema, otitis 
4 Cocker 8yrs M Pruritus, scaly plaques, lichenification, keratitis, otitis
5 Pinscher 7yrs F Diffuse dermatitis, seborrhoea, otitis
6 Pekinese 4yrs F Erythema, scalification, seborrhoea, otitis
7 Crossbred 2yrs F Erythema, crusts, alopecia, pruritic dermatitis, otitis
8 Chihuahua 5yrs F Lichenification, alopecia 
9 Welsh Terrier 3yrs F Crusts, seborrhoea, conjunctivitis, otitis
10 Golden Retriever 18mo F Scalification,crusts, otitis
11 Labrador Retriever 7yrs M Otitis, seborrhoea, erythema
12 Bernese Mountain Dog 6yrs M Alopecia, crusts, otitis, conjunctivitis  
13 Setter 10yrs F Otitis, seborrhoea, pruritus
14 Boxer  2yrs F Scalification, otitis
15 Shih-Tzu 6yrs F Pustules, alopecia, seborrhoea, erythema
16 Dogo argentino 5yrs M Alopecia, crusts, otitis 
17 Cane Corso Italiano 6yrs M Erythema, pustules
18 Labrador Retriever 3yrs M Erythema, pruritus, otitis
19 Crossbred 14yrs F Hyperkeratosis, seborrhoea, otitis
20 Dalmatian  4yrs F Otitis, dermatitis
21 Crossbred  3yrs F Otitis, seborrhoea, erythema
22 Boxer 10yrs M Calcinosis on back and perineum, otitis
23 Boxer 3yrs M Papules, crusts, otitis. Erythema
24 Newfoundland 4yrs M Otitis, seborrhoea, erythema, alopecia
25 Kurzhaar 6yrs F Papillomas, scalification
26 Shih-Tzu 2mo M Erythema, desquamation, otitis, dermatophytosis
27 Dachshund 2mo M Alopecia, crusts, otitis, dermatophytosis
28 German Sheperd  8yrs M Erythema, alopecia, seborrhoea, otitis
29 Setter  7yrs F Pruritus alopecia on the muzzle
30 German Sheperd  11yrs M Erythema, crusts, lichenification
31 Setter 7yrs F Pruritus alopecia  hyperkeratosis
32 Kurzhaar 4yrs M Hypotrichosis, scalification
33 Fox Terrier  10yrs M Erythema, crusts
34 Crossbred 1yr F Hypotrichosis, scalification
35 Setter 5yrs F Otitis, alopecia,  hyperkeratosis
36 Bracco Italiano 6yrs F Papules, pustules
37 Crossbred 18mo M Papules, pustules, alopecia
38 Dalmatian 5yrs F Otitis,  auricolar erythema
39 Carlino  3mo F Auricolar erythema, papules, pustules 
40 Golden Retriever 1yr F Erythema, papules
41 Bulldog Terrier  2yrs M Erythema intertrigo

Table 1 - Signalment and clinical signs of examined dogs.

Table 1
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Dog N. Mouth Eye R ear° L ear° R axilla L axilla F ida° H ida° F nf H nf Anus Perineum P/v Pg R groin L groin
1 B B A C C A
2 A A
3 B B C C A B
4 E E B B A B C
5 B A E E C C A B B C
6 A B E A B A
7 A A A B D A A C B B B
8 B A E E D D D E E E A E D C E E
9 E A A A

10 A E
11 E A A B A A A B
12 C C
13 A A D B A
14 A B E E A B B A
15 B D B A A A A A B B A
16 A A A B A A
17 A D D C B A A A
18 D A A B A A
19 A C B B C D B B A C C B A
20 B B A A A A A A B B A A
21 A A A B A B
22 A A C C B C A B
23 E E A D B B
24 C A A C B
25 E B B B D C E E C C C B E E
26 A A A A A A
27 B A B A A A A A E A A
28 B D A A A A B A A B E
29 B A A
30 B A
31 A E E A A B D A A B B B
32 B A B E A D
33 B B A A A
34 B B C D
35 A A C D C E E B A A B D D
36 B B D D B
37 B E A D A
38 B B
39 E B E E A D A
40 B B B C D B
41 B B A A B A B

° = body areas significatively more colonized 
R = right; L = left; F = fore, H = hind; ida = interdigital areas, nf = nail folds; p/v = prepuce/vulva; pg = perianal glands 

Table 2 - Frequence of isolation and population size of M. pachydermatis  from different body sites. 

Table 2
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