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Abstract: Malassezia (Pityrosporum) pachydermatis consistently accompanied sar-
coptic mange in all red foxes (Vulpes fulva), porcupines (Erethizon dorsatum), and
coyotes (Canis latrans) examined. This yeastlike microorganism has not heretofore
been reported on any of these hosts. Its presence on the exoskeleton of Sarcoptes
scabiei taken from these animals suggests a carrier role for the mite. The yeast may be

saprophytic or a secondary pathogen.

INTRODUCTION

Sarcoptic mange, or scabies, caused by
Sarcoptes scabiei occurs throughout the
world in both wild and domestic mam-
mals. The burrowing of the females in the
skin to lay eggs and the feeding activities
of the larvae and nymphs cause irrita-
tion and inflammation, leading to
hyperkeratinization, skin cracking, and
loss of hair '"»'® In New York State sar-
coptic mange has been reported in
several wild mammals, with especially
severe clinical manifestations in the red
fox (Vulpes fulva).'¢

Malassezia (Pityrosporum) pachy-
dermatis, a Dbottle-shaped, budding,
yeastlike organism, was first isolated by
Weidman!? from an inflamed area on the
skin of an Indian rhinoceros (Rhinoceros
unicornis). Subsequent authors reported
its association with the auditory canal of
healthy domestic dogs (Canis
familiaris),® otitis externa of dogs and
domestic cats (Felis domes-
ticus),!»%3512,13 ylcerated conjunctiva of
dogs,’? and the skin of an Indian
elephant (Elephas maximus),® a North
American black bear (Ursus
americanus)'' and man.4!5

We describe in this report (1) a regular
association of M. pachydermatis with
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sarcoptic mange; (2) three heretofore un-
described hosts of this yeast: the red fox,
porcupine (Erethizon dorsatum), and
coyote (Canis latrans); and (3) the possi-
ble phoresy of M. pachydermatis by S.
scabiei.

MATERIALS AND METHODS

Skin lesions on the carcasses of the red
foxes, porcupines, and coyotes were
scraped with a sterile scalpel. The
scrapings were then mounted in Berlese
fluid and microscopically examined for
mites. Portions of skin containing S.
scabiei from each animal were submitted
to the Laboratories for Mycology and
Mycobacteriology for examination. The
areas from which specimens were taken
tended to be more or less alopectic, bore
crusts and/or scabs, or had excessive
epidermal sloughing similar to severe
dandruff in man. A portion of each
specimen was frozen at -2 C for 7 to 10
days to kill the adhering mites. The
tissue was then thawed at room
temperature and cultured at both 27 C
and 37 C on three different media: (1)
Bacto-cysteine heart agar supplemented
with Bacto-hemoglobin, penicillin, and
streptomycin; (2) Mycosel agar (BBL);
and (3) modified Sabouraud dextrose
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agar (2% dextrose) fortified with
penicillin and streptomycin. Portions of
the specimen were also streaked on
microscope slides and stained by the
Giemsa method for direct microscopic
observations; or fixed in 10% formalin,
embedded in paraffin, sectioned, and
stained with hematoxylin and eosin,
Giemsa, and methenamine-silver.

To determine the presence of viable
yeast cells on the mites, portions of tissue
from several red foxes were first placed in
a sterile glass petri dish and refrigerated
for 3-4 h at 4 C to lower the activity of the
parasites. Individual mites were then
removed with a sterile jeweler’s forceps
and streaked over the surface of the
media listed above. Cultures were in-
cubated at both 27 C and 37 C.

RESULTS

Animal infections

M. pachydermatis was found by direct
examination in the skin of all 23 animals
studied (Table 1). These observations
were confirmed by direct culture for 13 of
19 animals (8 foxes, 2 coyotes, and 3
porcupines) and by tissue section for 9 of
10 foxes, 1 of 3 porcupines, and 3 of 6
coyotes. Only 2 observations by direct
examination (both on coyotes) were not
confirmed by direct culture in the
absence of tissue sections. Due to the
decomposed condition of the tissue,
neither confirmatory test could be per-
formed on specimens from 4 foxes.

Mycology

In cases in which M. pachydermatis
was isolated directly from tissue, a single
species of yeastlike microorganism
appeared on all media incubated at 37 C.
In subsequent studies with pure cultures
this yeast developed best at 35-37 C,
formed no germ tubes when incubated in
normal human serum, formed no hyphae
or blastospores when cut into cornmeal +
1% Tween 80 agar, and fermented none of
the common carbohydrates. It was rapid-
ly urease-positive on Christensen’s*
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medium at 37 C and assimilated only
glucose in the Wickerham?° tube turbidi-
ty test. Colonies were pasty, smooth, and
white at first, becoming cream to cream-
yellow with age. Microscopically the
yeast was oval to cylindrical and ranged
in size from 2.5-2.8 um by 4.0-5.3 um. It
reproduced by unipolar budding, form-
ing a cell wall collarette from successive
bud scars. All of these morphologic and
physiologic characteristics are consis-
tent with those of M. pachydermatis.

In Giemsa-stained smears and stained
tissue sections (Fig. 1) M. pachydermatis
was readily recognizable by its size and
shape, unipolar budding, and formation
of a distinctive cell-wall collarette.

All nutrient media streaked with mites
and incubated at 37 C yielded colonies of
M. pachydermatis. To further verify the
presence of the yeast on the mites, the
acarids from diseased tissue were
crushed between glass slides, heat- and
methanol-fixed, and stained by the Giem-
sa method. These preparations clearly
revealed yeastlike cells with
morj|phological features characteristic of
M. pachydermatis.

DISCUSSION

Taxonomy of M. pachydermatis

Until recently M. pachydermatis had
been designated Pityrosporum
pachydermatis. However, since P.
pachydermatis is accepted as being con-
generic with P. orbiculare and P. ovale
(the causative agent of pityriasis ver-
sicolor and the possible agent of
pityriasis simplex capitis respectively),
and since the latter 2 species are
morphologic forms of Malassezia
furfur,’® Gordon’” recommended the
transfer (proposed by Dodge® in 1935) of
P. pachydermatis to the genus
Malassezia.

Association with sarcoptic mange
The observation of M. pachydermatis

in all smears, confirmed by its cultural

isolation from several specimens of dis-
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FIGURE 1. Malassezia pachydermatis cells in section of tissue from mangy red fox
(Grocott methenamine-silver stain).

eased tissue and its presence in sections
from those tissues, clearly establishes an
association of the yeast with sarcoptic
mange and with three previously un-
described hosts. However, the extent of
this association appears to depend upon
the severity of the mange. Microscopical-
ly the yeast was consistently more
prevalent in tissue specimens from the
most advanced cases.

We have established that S. scabiei
carries live M. pachydermatis cells on its
exoskeleton, which suggests that the
yeast may be transported between hosts
by the invading mite. Excessive
sloughing of epidermal scales and other

LITERATURE CITED

disturbances caused by the mites may
then create the proper conditions for
saprophytic development of the yeast.
Leyden et al.® argued that P. ovale (M.
furfur) does not cause dandruff in man
but that the excessive proliferation of
epidermal scales associated with dan-
druff facilitates saprophytic develop-
ment of the yeast. It is possible, however,
that M. pachydermatis is a secondary
pathogen, contributing to the debilita-
tion of the host and/or to invasion by
other fungal or bacterial pathogens. We
are now investigating the possiblerole of
M. pachydermatis as a secondary
pathogen in sarcoptic mange of red fox-
es.

1. ABOU-GABAL, M., C.B. CHASTAIN and R.M. HOGLE. 1979. Pityrosporum
pachydermatis “canis” as a major cause of otitis externa in dogs. Mykosen

22: 192-199.

2. AINSWORTH, G.C.and P.K.C. AUSTWICK. 1955. A survey of animal mycoses
in Britain: Mycological aspects. Trans. Br. Mycol. Soc. 38: 369-386.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 04 Sep 2024
Terms of Use: https://bioone.org/terms-of-use



514

Journal of Wildlife Diseases Vol. 16, No. 4, October, 1980

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

BAXTER, M. and D.C. LAWLER. 1972. The incidence and microbiology of otitis
externa of dogs and cats in New Zealand. New Zealand Vet. J. 20: 29-32.

CHRISTENSEN, W.B. 1946. Urea decomposition as a means of differentiating
Proteus and paracolon cultures from each other and from Salmonella and
Shigella types. J. Bacteriol. 52: 461.

DODGE, C.W. 1935. Medical Mycology, C.V. Mosby, St. Louis.

FRASER, G. 1961. Pityrosporum pachydermatis Weidman of canine origin.
Trans. Br. Mycol. Soc. 44: 441-448.

GORDON, M.A. 1979. Malassezia (Pityrosporum) pachydermatis (Weidman)
Dodge 1935. Sabouraudia 17: 305-309.

KOMINAM]I, K. and M. SONEDA. 1954. Studies of the genus Pityrosporum in
Japan. Mycol. J. Nagao Inst. 4: 26-29.

LEYDEN, J.J., KJ. McGINLEY and A.M. KLIGMAN. 1976. Role of
microorganisms in dandruff. Arch. Dermatol. 112: 333-338.

SALKIN, LF. and M.A. GORDON. 1977. Polymorphism of Malassezia furfur.
Can. J. Microbiol. 23: 471-475.

SALKIN, IF., M.A. GORDON and W.B. STONE. 1978. Pityrosporum
pachydermatis in a black bear (Ursus americanus). Sabouraudia 16: 35-38.

SHARMA, V.S. and H.E. RHOADES. 1975. The occurrence and microbiology of
otitis externa in the dog. J. Sm. Anim. Pract. 16: 241-247.

SMITH, J.M.B. 1968. The association of yeast with chronic otitis externa in the
dog. Aust. Vet. J. 44: 413415.

SOMERVILLE, D.A. 1971. Colonization by Pityrosporum pachydermatis.
Lancet 1: 799.

———. 1972. Yeasts in a hospital for patients with skin disease. J. Hyg. 70: 667-
675.

STONE, W.B,, Jr., E. PARKS, B.L. WEBER and F.J. PARKS. 1972. Experimen-
tal transfer of sarcoptic mange from red foxes and wild canids to captive
wildlife and domestic animals. N.Y. Fish Game J. 19: 1-11.

SWEATMAN, G.K. 1971. Mites and pentastomes. In: Parasitic Diseases of Wild
Mammals. p. 364, Ed. by J.W. Davis and R.C. Anderson, Iowa State
University Press, Ames, Iowa.

TRAINER, D.O. and J.B. HALE. 1969. Sarcoptic mange in red foxes and coyotes
in Wisconsin. Bull. Wildl. Dis. Ass. 5: 387-391.

WEIDMAN, F.D. 1925. Exfoliative dermatitis in the Indian rhinoceros
(Rhinoceros unicornis) with description of a new yeast species,
Pityrosporum pachydermatis. Report Zool. Soc. Philad. Lab. Museum Comp.
Path. 2: 36-43.

WICKERHAM, L.J. and K.A. BURTON. 1948. Carbon assimilation tests for the
classification of yeasts. J. Bacteriol. 56: 363-371.

Received for publication 11 December 1979

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 04 Sep 2024

Terms of Use: https://bioone.org/terms-of-use





