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Abstract. The authors discovered a natural foeus of microsporosis caused by tho dermatophyte
Microsporum canis Bodin. An adult man and four children were afflicted by this (ivmm!.nphytusis.

Symptomatic and inapparent forms of the disease in the focus were also detected in several
cats and dogs. Homeless cats were found to be the source of the causative agent and its permanent
hosts. A chainlike transmission from these cats was triggered to home-kept eats and dogs and to
family members of their owners. Both, the clinical pieture of the disease and characteristies of the
strains isolated corresponds with the published data. The authors summed up the evidence collected
to date on the epidemiology of microsporoses caused by M. canis.

Microsporum canis Bodin is a zoophilic dermatophyte transmissible to man and
causing a typical form of superficial mycosis — microsporosis. It is a representative of
cosmopolitan dermatophytes but frequency of their occurrence in particular geo-
graphical regions varies considerably (Table 1).

The survey shows that there are regions in which M. canus is epidemiologically the
most significant (e.g. Southern Australia) or significant (Western and Southern Europe)
dermatophyte, or large territories, in which it ranks as second among other dermatophy-
tes (Africa, Eastern Kurope). We suppose that beside geographic and climatic factors
also biotic factors play an important role in the distribution of this dermatophyte.
In Western and Southern Europe M. canus is an important dermatophyte in metro-
politan areas (e.g. Paris, Brussels, Rome). Morganti et al. (1976) demonstrated that
in urban areas the infection caused by M. canis is being spread primarily by cats, in
a lesser degree by dogs. Badillet (1977), who investigated the source of 1386 human
cases, concluded that 809, of infections appeared due to contact with cats and about
109, due to contact with dogs. Mantovani and Morganti (1977) pointed out the
increasing importance of M. canis in urban areas, primarily infections in children who
came into contact with infected cats and dogs.

From the epidemiological aspect, of particular importance is the carriage of this
pathogenic agent in the healthy animal hair. Woodgyer (1977) found imapparent
M. canis carriage in 8%, of cats, Stepanova and Davydov (1970) in 29, of cats,
Sheklakov et al. (1972) in 2.49, of cats, Marcelou-Kinty et al. (1977) in 179, of
cats and 59%, of dogs. Castro et al. (1976) made an interesting discovery when they
diagnosed inapparent M. canis forms in all cats examined in the area of an epizootic
of manifest microsporosis in dogs of Saint Bernard breed. Stepanishcheva (1959),
studying the dynamics of the clinical changes development in microsporosis cases, de-
signated the inapparent forms of the disease as initial and postsymptomatic states
of this dermatophytosis and pointed out that the whole course of the disease may run
as long as 18 months.

Apart from cats and dogs many other mammals of the orders Carnivora, Rodentia,
Lagomorpha, Perissodactyla, Artiodactyla and Primates are afflicted by M. canis
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Table 1. Percentage of Microsporum canis in dermatophytes isolated from human lesions in diffe
rent countries

} . Number | Number
of derma- of Percen-
ARLOE | Elaoe tophytes | M. canis tage
‘ isolated | isolated
- = |
Kaben 1967 | Rostock and environs(GDR) 5 590 -4 0.07
FUrG0e Prochacki 1970 | Poland 10 089 527 5.0
“urop Badillet 1977 Paris (France) 10423 1386 13.6
Song et al. 1974 Brussels (Belgium) | 2128 542 25.5
Morganti et al. 1976 | Rome (Italy) 628 201 46.4
Asia Kalra et al. 1964 Delhi (India) 454 2 0.5
Me Caffree et al.
America 1969 Philadelphia (USA) 2 307 42 1.8
Ricard et al, 1971 Montreal (Canada) 66 46 69.7
Martinez et al. 1972 | Mexico 993 ‘4 4.1
Vanbreuseghem Somalia 179 2 1.1
1966
Africa Verhagen and
Maniar 1969 Kenya 460 9 1.9
Segretain 1968 Marocco 175 10 5.6
Durie and I'rey 'V Australia 756 262 34.7
Australia 1968
Donald et al. 1965 Southern Australia 1819 1211 66.6

(OtEendSek 1978). Particularly in animals kept in captivity in a small area (zoological
gardens, fur-bearing animal farms) epizootics may occur with a wide range of afflicted
host species (Knutze et al. 1967, B6hm 1966, Nikiforov 1976).

Otcenddek et al. (1974) noted a long-term M. canis absence in Czechoslovakia,
where this dermatophyte was rarely found in the past years. In the last four years it
was encountered among 1132 dermatophytes isolated from human lesions only seven
times (0.6%). Five cases originated from the natural focus mentioned in the present
paper, one case (a child’s infection) having been reported from other locality in East
Bohemia, the last case having been diagnosed within examination of a family micro-
sporosis at Ostrava. Also in animals afflicted by dermatophytoses this agent was found
very rarely. Only in two cases M. canis was cultivated from skin lesions of dogs. Very
rarely M. canzs was found in healthy hair of cats and dogs examined: although we exa-
mined the hair of over 1000 individuals, we suceeded in isolating the agent from two
cats only.

PERSONAL OBSERVATIONS

In September 1978 we had the opportunity of examinnig a few cases of suspeet dermatophytosis
in the inhabitants of the village Tunéchody (distriet of Chrudim). The affliction was found in one
adult man and two school children, in one child of pre-school age and in one infant. The case histo-
ries and clinical data are given below as follows:

1. Patient F. C., b. 1919, pig-tender, keeps Persian cats. A 1.5 em oval redish lesion, with heavily
inflamed reddish margin. A marked desquamation at the edge of the lesion.
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2. Patient J. H., b. 1967, whose parents own two cats and dogs. A few days beforo dermatosis
manifestation the patient slept with a kitten lying on his ehest. First examination showed 22 small
lesions 0.5—2 em large, localized on chest (Fig. 1). Subsequent examinations revealed a fresh lesion
in the lock of hair behind the ear.

3. Patient M. U., b, 1975. A vague alopecic lesion in the hair characterized by mierolamellous
desquamation of epidermis and by presence of short hair stumps. Also small lesions on throat and
in the back.

4, TPatient J. U., b. 1977. Two small lesions with a brightly red inflamed margin on the forehead,
Other three similar lesions on the chest. Two vague lesions in the hairy part of head discovered lator;
their characteristics were similar to that in patient No.3. Both patients—brothers lived temporarily
together in the home of patient No. 2.

5. Patient J. P., b. 1970. Three erytematosquamous cireular lesions, large as one erown coin on
the chest. Wood'’s light examination of lesions in the scalp of patients Nos. 2,3 and 4 showed a ty-
pical yellow-green fluorescence.

We examined five cats and seven dogs in the homes of patients and their neighbours. Moreover, wo
registered the infection in six animals, originating from a numerous population of homeless eats,
Only two of these animals could be examined, the remaining lot being too shy to be captured,
and the discase showed on them in typical skin lesions. Positive results were registered in four
cats and two dogs (Table 2).

Table 2. A survey of animals examined

‘:;;c“l‘:; Sex Clinical changes el
cat*) d lesions around muzzle, eye and external ears M. canis
cat*) o lesions on muzzle and external ears M. canis
cat**) ? alopecia on external ear M. canis R
cat*¥) Q no lesions M. canis
cat*¥) Q no lesions negative
cat d no lesions negative
cat Q no lqsiong negative
dog d lesion on jaw M. canis
dog Q lesion on throat M. canis
dog ? no lesions negative
dog a no lesions negative
dog Q no lesions negative
dog Q no lesions negative
dog**) d no lesions negative
Explanations: *) homeless animal

*¥) juvenile animal
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In two cats examined in detail the disease was characterized by alopetic lesions,
partly fusing and localized around muzzle, eye and ear (Fig. 5). The centre of lesion
was covered with a minute squamous crust with remnants of broken hairs. The loss
of hair in cat examined was observed only on the outer part of its external ear. Clinical
changes in dogs examined were found in two Alsatians. One of them had an alopetic
lesion on throat, in the other the lesion developed on the lower jaw in the healing
wound inflicted by Norway rat bite (Fig.2). A crust with bleeding basis developed in
the wound, with signs of inflamation at its rim.

Microscopic examination of preparations with samples taken from human and animal
lesions revealed typical elements of the causative agent. In epidermal scales cleared

Fig. 1. Numerous lesions of mierosporosis on the chest of patient No. 2

Fig. 2. Microsporosis lesion in dog. developed in the healing wound inflicted by Norway rat bite.
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in 209%, KOH, abundantly branched septate filaments of dermatophytes were found
(Fig. 3). Follicular hair parts were surrounded with sheaths of arthrospores 2—3 pm
large. The arthrospores formed mosaic-like structures in extrafollicular hair parts
(Fig. 4). Sporadically short septate filaments were encountered on the hair surface.

The cultivation of human and animal samples yielded several identical strains of
dermatophyte, which was also isolated from brushings taken from healthy hair of two
cats.

The causative agent began to grow on Sabouraud’s dextrose agar with chloramphe-
nicole and actidion after three-day incubation at 27 °C. Fine downy relatively fast
growing colonies of radiate appearance formed on the agar surface (Fig. 6). After ten

Fig. 3. Filaments of the causative agent in epidermal scale from a lesion in chest. Preparation cleared
by KOH (x 250).

Fig. 4. Mode of parasitism in human hair in vivo (x 250).
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days they measured 48 nim in diameter. The colonies were of yellowish colour, in downy
zones squalide white. The reverse was intensively yellow, in older cultures it was orange.
Diffusion of the yellow pigment into agar was very weak. The yellow colouring was
also observed in subcultures on cooked rice.

Microscopically the cultures were characterized by the presence of numerous 6-10-cel-
led macroconidia, with thick finely verruculose walls (Fig. 7). Macroconidia measured
49—69.2 X 14.7—17.3 um (59.8 X 16.4 pm). The cultures moreover contained rela-
tively few microconidia and racquet-like mycelium. Judging by the appearance of co-
lonies and their micromorphology the agent was identified as Microsporum canis Bodin
1902. The clinical picture of lesions and the mode of hair parasitism corresponded with
the species identification of this dermatophyte.

Fig. 5. Characteristic lesion on the muzzle of Fig. 6. Primoisolate of M. canis on SDA
stray cat. with chloramphenicol after 10-day culti-
vation at 27 °C.

Fig. 7. Macroconidie of M. canis on Sabouraud’s dextrose agar after
10-day cultivation at 27 °C. (x1250).




The patients were treated with griseofulvin (Gricin VEB Arzeneimittelwerk-Dresden)
used perorally according to weight of patients. Antibiotic treatment was supplemented
with the local treatment of lesions with Myco-Decidin (Galena) preparation in solution.
The lesions in three patients healed completely only after four months. Lesions in the
locks persisted for the longest period.

The two dogs were treated with Mycoceton spray (Galena). The lesions healed com-
pletely within one month. The afflicted cats were killed by their owners, and homeless
cats were liquidated by the village inhabitants.

DISCUSSION

The microsporosis under study, caused by the dermatophyte M. canis in a rural
natural focus, is characterized by group cases of this type, described by foreign authors
(e.g. Lapchevich et al. 1972, Door 1968, Pambor and Krentel 1965, Winkler
1970, Gadl et al. 1977). The close connection between patients No. 2, 3 and 4 in our
cases also confirms the possible occurrence of this dermatophytosis within families
(Blaschke-Hellmessen et al. 1973). In the opinion of these authors as source of
human infection is considered to be an animal; the transmission of M. canis through
interhuman contact is only exceptional (Door 1968). Likewise, the source of pathogenic
agent in our cases were homeless cats, from which microsporosis spread in a chain-like
manner to other cats and dogs kept in homes. Finally, the contact with such animals
has led to human infection. The transmission man—animal was not observed in the na-
tural focus, although this route of infection is possible. Kaplan (1967) e.g. points
out the importance of this route of transmission in the increased virulence of the fungus.

Our observation confirm the earlier published suggestions that M. canis afflicts
primarily young, very old or otherwise weak animals (OtZenasek et al. 1980). Two
of the afflicted cats were juvenile, two homeless cats were undernourished and neglected.
A probable moment of predisposition to microsporosis in one of the dogs examined
was a previous injury of the site afflicted by infection.

The outbreak of dermatophytosis was also promoted by the way of life of homeless
cats. The roaming of these animals is often mentioned as an important factor promoting
the acquisition of dermatophyte infection (Stepanishcheva 1959, Gaal et al. 1977,
Dvoretzky et al. 1978).

From the aspect of natural focality a very interesting problem is the M. canis
survival in periods between rarely demonstrated occurrences of this dermatophyte.
We must either suppose that for long periods this agent was really absent in our ter-
ritory and that rare cases were caused by a dermatophyte brought in from other
territories, or we must admit a possible long-term M. canis survival in nature which
has not yet been demonstrated.

The first possibility is supported by the case microsporosis reported from Slovakia,
where the source of infection was a kitten from a litter of Persian cats imported from
England (Buchvald 1976), as well as our M. canis isolation from the hair of two dogs
imported from the Federal Republic of Germany. Particularly thoroughbred cats
and dogs are constantly and extensively transported on intercontinental scale (interna-
tional exhibitions, import of animals etc.). Because such activities are under strict
veterinary control which would not overlook manifest infection, of greatest impor-
tance here may be inapparent forms of afflicted animal hair.

The other possibility mentioned is also probable. Stepanishcheva (1959) ex-
perimentally demonstrated that M. canis in pathologic material stored under labo-
ratory conditions retains its pathogenic properties as long as 18 months. Other report
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(Keep 1960) says that this dermatophyte remains to be viable on hairs of cats in extra-
animal environment as long as 400 days. The agent’s viability maintained in external
environment is evidenced e.g. by the information of Andriasyan (1978), who iso-
lated M. canis from soil and dust in places visited by cats and dogs, and also by the
finding of the virulent M. canis strains from soil samples taken at a bathing place
(Evolceanuand Alteras 1967).

A biologically highly differentiated dermatophyte such as M. canis, specialized
to a parasitic way of life, cannot be supposed to proliferate actively in external envi-
ronment. Although a perfect stage — Nannizzia otae Hasegawa et Usui 1975, was
described in this species and its existence may be connected with the capability of
soil saprophytism, we do not assume, that this stage could play a role in the agent’s
complete ontogenetic cycle as a developmental phase indispensable for its existence.
Unlike geophilic dermatophytes (Microsporum gypseum), which live saprophytically
in soil as part of their development, in specialized parasites the sexual reproduction
is suppressed and soil saprophytism is not supposed to take place. Therefore in M. canis
only time-limited maintenance of paratrophic phase elements in soil substrates is
taken into account.

According to the classification of natural foci of mycoses (Rosicky et al. 1980)
the natural focus of dermatophytosis caused by M. canis belongs to vivarial foci cha-
racterized by the irradiation of the agent into human population from animal reser-
voirs which are, beside laboratory animals, also pets.

As far as their importance is concerned in Czechoslovakia these vivarial foci rank
third behind bosquematic and domestical foci in which the species Trichophyton men-
tagrophytes and T'. verrucosum play a role of pathogenic agents. In such cases they
are typical anthropourgic foci, important in rural as well as urban areas.

In the near future the number of M. canis cases is likely to be incrased in Czechoslo-
vakia. This prognosis is based on the general tendency toward the increasing percen-
tage of M. canus among other zoophilic dermatophytes, observed in other countries.
Besides, it may depend on the ever more favourable conditions for the formation of
new foci; these conditions are being created primarily by the advancing urbanization
of landscape and the increase of the number of cats kept as pets.

IMPHPOOHBIN OYAT MUKPOCIHIOPUY, BEIBLBIBAEMO it
MICROSPORUM CANIS BODIN

O. Murpux, M. Oruenamer un I. "Hamnaxosa

Pesiome. ABropamur o0HapysKeH NPUPOJHEIE OYar MHKPOCIOPHN, BGLIBKIBAEMOI jepMaTOduTOM
Microsporum canis Bodin. 9tim gepmarodinrosom 3aGoesn B3pocbil YeJ0BeK it YCTBEPO jieTeil.
Crpoitoie 1 sABHbIC (OpMuI 3a00/eBaHNA B Ouare TarKe ODHAPYKEHBLI Y HECKOILKHX KOLICK
1 codak. McToYHNKOM BO30YIUTEIIs 1 €r0 HOCTOAHHEIMI X03sieBaMil ObUTH OnpejiesieHnl 6e3/10MHbIO
KomKH. OT 3THX KABOTHLIX 3a00/IeBaHuE IEPeIaBaIOCh COREPHAMMBIM B FKUJILIX JIOMAX KOMIKAaM
B codaKaM M WIeHaM CeMbil NX Xo3seB. Hanunyeckas kapTuHa 3a00/IeBaHMSI H TAKKe XapaK-
TePUCTHKA BBIEJIEHHBIX ITAMMOB COOTBETCTBYIOT JINTePATYPHbIM AaHHEM. B pabore mopmsito-
AKEHbL MOJTYUCHHLIE 10 CHX 10D AAHHBIC 110 SINAEMHOJIOTHH BLIBLIBaeMBIX M. canis MUKP OCTIOPIIiL.
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This volume contains papers presented at
a symposium held in Novosibirsk Jily 28 —
August 1, 1976 under the above mentioned title
(see Daniel M,, Folia parasit. (Praha) 24:
2569 —260, 1977). The proceedings are divided
into 4 parts: Regional and transcontinental mig-
rations of birds (40 papers), Biocenotic correla-
tions of migratory birds (16 papers), Ecology of
arboviruses and ways of their transmission in
biocenosis (24 papers) and Parasites of birds —
reservoirs and carriers of arboviruses (18 papers).
The first part covers the ornithological problems
and contains mainly contributions concerning
migrations of Euro-Asiatic species of birds. The
second part is devoted to various aspects of the
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role of birds in the ecology of arboviruses and
in their circulation in natural foci of different
geographical areas. The third part contains si-
milar series of problems together with data on
the incidence of some viroses in particular
countries and results of experimental studies.
The final part deals with various groups of bird
ectoparasites, primarily from the faunistical
point of view. All who are interested in the
questions of interrelations between birds, arbo-
viruses and their vectors, will find in these pro-
ceedings many suggestive papers. The study of
these problems gives a new stimulusto a coope-
ration of virologists, ornithologists and parasi-
tologists.
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