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The progressive increase of zoophilic dermatophytes, espe-
cially Microsporum (M.) canis, in the etiology of human der-
matophytoses has been observed in many regions in Europe. 
The aim of our study was to assess the frequency of dermato-
phytes in Sarajevo area during the period 1998-2005. 
A total of 3302 samples (skin scrapings, hair, scalp and nail 
fragments) were collected from patients suspected to have 
tinea infection and cultured on Sabouraud agar. After three 
weeks of incubation 633 (19.2%) dermatophytes species were 
identified based on macroscopic and microscopic morphol-
ogy. Zoophilic species were found in 554 (87.5%) patients. 
The most frequent isolated dermatophyte was M. canis 
(80.3%), followed by Trichophyton (T.) mentagrophytes var. 
mentagrophytes (6.7%), T. mentagrophytes var. interdigitale 
(4.7%), Epidermophyton (E.) floccosum (3.0%), T. violaceum 
(1.4%), T. schoenleinii (1.1%), M. gypseum (0.9%), T. rubrum 
(0.8%), T. verrucosum (0.6%), T. tonsurans (0.3%) and M. fer-
rugineum (0.2%). The most common types of M. canis infec-
tion were tinea capitis (31.7%) and tinea corporis (26.4%). 
Our findings indicate increase in the frequency of M. canis 
infection between 1998 and 2002 and the decline over the last 
years of the observation period, while rate of other zoophilic 
species T. mentagrophytes var. interdigitale and T. verrucosum 
did not change significantly. 
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Introduction

Mycotic infections are among the most com-
mon skin diseases. The spectrum of agents 
of dermatophytosis varies throughout the 

world and is constantly changing under the 
influence of various factors, such as life style, 
regional ecology, human migration and cli-
matic conditions (1). This change is remark-
able especially in the case of zoophilic der-
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matophytes (2-4). The increasing frequency 
of M. canis was first observed in southern 
Europe, especially in Mediterranean coun-
tries, and spread from there to northern 
Europe (5). In some countries, such as Italy, 
Spain and Greece this species was the most 
isolated dermatophyte (6-8). In the last de-
cade, an increasing incidence of M. canis has 
been observed in Bosnia and Herzegovina. 
This study investigated the prevalence of 
zoophilic dermatophytes and in Sarajevo 
area during the period 1998-2005.

Patients and methods

Between 1998 and 2005, a total of 3302 sam-
ples (skin scrapings, hair, scalp and nail frag-
ments) from patients with suspected tinea 
infections were collected at the Department 
of Dermatovenerology and examined in the 
Mycological Laboratory of the Institute of 
Microbiology, Parasitology and Immunol-
ogy, Sarajevo University Clinical Center. All 
samples were treated with lactophenol to 
detect the possible presence of fungal ele-
ments and inoculated on Sabouraud agar 
with chloramphenicol and cycloheximide. 
The plates were incubated at 270C for up to 
three weeks. Grown isolates were identified 
using conventional methods based on mac-
roscopic and microscopic morphology (9). 

Results

A total of 3302 samples with suspected tinea 
infections were collected. Dermatophytes 
were isolated from 633 (19.2%) patients. 
The most frequent isolated dermatophyte 
was M. canis, which accounted for 80.3% of 
all dermatophytes recovered. There followed 
T. mentagrophytes var. mentagrophytes, T. 
mentagrophytes var. interdigitale and E. floc-
cosum, while other species: T. violaceum, T. 
schoenleinii, M. gypseum, T. rubrum, T. ver-
rucosum, T. tonsurans and M. ferrugineum 
were less frequently isolated (Table 1). 

Table	1 .	Dermatophytes	isolated	from	633	patients	
with	tinea	infection

Species Number	of	isolates	(n:	%)

Microsporum canis 508	(80 .3)
Trichophyton mentagrophytes 
var. menatgrophytes

	42	(6 .7)

Trichophyton mentagrophytes 
var. interdigitale

	30	(4 .7)

Epidermophyton floccosum 	19	(3 .0))
Trichophyton violaceum 	9	(1 .4)
Trichophyton schoenleinii 	7	(1 .1)
Microsporum gypseum 	6	(0 .9)
Trichophyton rubrum 	5	(0 .8)
Trichophyton verrucosum 	4	(0 .6)
Trichophyton tonsurans 	2	(0 .3)
Microsporum ferrugineum 	1	(0 .2)

TOTAL 633	(100)

Figure	1 .	Frequency	
of	zoophylic	
dermatophytes	
during	the		period	
1998-2005
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Lesions of tinea capitis were the most 
prevalent type of M. canis infection (31.7%), 
followed by tinea corporis (26.4%), tinea fa-
ciei (13.2%), tinea pedis, tinea unguium, tin-
ea manuum and tinea cruris (10.8%, 7.7%, 
6.9% and 3.3%, respectively) (Table 2) . 

Figure 1 shows the frequency of zoophilic 
dermatophytes (M. canis, T. mentagrophytes 
var. mentagrophytes and T. verrucosum). In 
the period 1998-2002 a constant increase in 
frequency of M. canis was observed, while 
during the last three years we recorded a de-
cline in the rate of this dermatophyte species. 
The frequency of other zoophilic dermato-
phytes remained unchanged (Figure 1).

Discussion

Zoophilic dermatophytes were the most 
common pathogens recovered from our pa-
tients during the period 1998-2005. They 
were isolated from 87.5% of positive cul-

tures, clearly outnumbering anthropophilic 
species. 

Dermatophytes flora in Bosnia and Her-
zegovina in period 1964-1978 was charac-
terized by T. violaceum and T. tonsurans as 
the agents of superficial trichophytosis and 
T. schoenleinii as the agent of the favus. Zoo-
philic dermatophytes were represented by T. 
mentagrophytes var. mentagrophytes and T. 
verrucosum, but no isolate of M. canis was 
found in clinical patients. Microsporiasis 
was detected only from affected animals and 
no one case of human infection was noted 
until 1998 (10, 11). 

Since than, the number of infected per-
sons has been constantly growing to up 508 
positive isolates in 2005. The prevalence of 
M. canis in our patients is one of the highest 
in Europe and is comparable only with rates 
reported from Italy (accounting for 90.5% 
of all dermatophytes), Brazil (70.5%) and 
Spain (62.6%) (12-14). In other countries on 

Table	2 .	Distribution	of	dermatophytes	by	location	of	infection

Location	of	infection M. canis M. gypseum M. ferrugineum T. mentagrophytes
var. mentagrophytes

T. mentagrophytes
var. interdigitale   T. violaceum

Tinea	capitis 161 (31 .7%) 2 (33 .3) 1	(100) 3	(7 .1) / 4	(44 .4)

Tinea	corporis 134 (26 .4%) 2	(33 .3) / 22	(52 .4) / 2	(22 .2)

Tinea	faciei 67 (13 .2) 1	(16 .7) / 14	(33 .3) / 3 (33 .3)

Tinea	pedum 55 (10 .8) 1	(16 .7) / / 24	(80 .0) /

Tinea	manuum 35 (6 .9) / / 3	(7 .1) / /

Tinea	unguium 39 (7 .7) / / / 3	(10 .0) /

Tinea	cruris 17 (3 .3) / / / 3	(10 .0) /

TOTAL	(%) 508 (80 .3) 6 (0 .9) 1 (0 .2) 42 (6 .7) 30 (4 .7) 9 (1 .4)

Location	of	infection T. schoenleini  T. rubrum T. verrucosum  T. tonsurans E. flocossum  TOTAL (%)

Tinea	capitis 5	(71 .4) 2 (40 .0) / 1 (50 .0) / 179 (28.3)

Tinea	corporis 1	(14 .3) 3 (60 .0) 1	(25 .0) / 8 (42 .1) 173 (27.3)

Tinea	faciei / / 1 (25 .0) / / 86 (13.6)

Tinea	pedum / / / / 1	(5 .3) 81 (12.8)

Tinea	manuum 1 (14 .	) / 1 (25 .0) / 2	(10 .5) 42 (6.6)

Tinea	unguium / / 1	(25 .0) / 1	(5 .3) 44 (7.0)

Tinea	cruris / / / 1	(50 .0) 7 (36 .8) 28 (4.4)

TOTAL	(%) 7 (1 .1) 5 (0 .8) 4 (0 .6) 2 (0 .3) 19 (3 .0) 633 (100.0)

M=Microsporum; T=Trichophyton, E=Epidermophyton
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the territory of ex-Yugoslavia, such as Slo-
venia and Croatia, the isolation rate of this 
fungus is also very high (46.8% and 36.5%, 
respectively) (15, 16). On the contrary, some 
other European laboratories revealed a step 
increase in infection caused by T. rubrum, 
whereas the frequency of M. canis remained 
unchanged (17-19). A similar pattern has 
been observed in Brazil, Malaysia and Mex-
ico (20-22). In the United States, M. canis has 
been superseded by T. tonsurans as well (23).

After the dramatic increase in the rate 
of M. canis infection, recorded in the first 
years, a significant decline was noted over 
the last three years of the observed period. 
Similar to our results, a decrease of this fun-
gus is noted in Greece (8). The rate of two 
other zoophilic species, T. mentagrophytes 
var. mentagrophytes and T. verrucosum did 
not change significantly. 

This dramatic change in dermatophytes 
flora of our patients could be explained as 
the results of antimycotic campaign in Bos-
nia and Herzegovina carried out by griseo-
fulvin. Those few cases of T. violaceum and 
T. schoenleinii as well as T. tonsurans reflect 
migration of rural population from occu-
pied territories in urban regions. The preva-
lence of M. canis is probably related to the 
increase in the number of domestic animals 
particularly cats living outside of homes and 
consequently an increase in the phenom-
enon of animals stray and semistray (24). 
Presumably stray cats are the most impor-
tant carriers and transmitters of M. canis. 
The elimination of obvious vectors, such as 
stray animals, could improve conditions of 
life and hygiene, may be able to reduce der-
matophytes, particularly M. canis. 

The distribution of dermatophytes in 
this study is similar to the epidemiological 
pattern reported in some European coun-
tries (2-5). M. canis remains one of the most 
important dermatophytes in southern Eu-
rope. Further studies are needed to find out 

whether the present trend in decreasing fre-
quency of M. canis infection will continue. 
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