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Trichophyton mentagrophytes is the second common dermatophyte in Korea. However,
few reports have been issued on the epidemiological and mycological characteristics of T.
mentagrophytes in Korea based on long-term, large-scale study. The purpose of this study
was to elucidate the epidemiological and mycological characteristics of T. mentagrophytes
in Korea. During the 21-yr-period from 1992 to 2012, 6,250 patients with T. mentagrophytes
were surveyed to determine annual incidence and the distribution of subjects by age, sex,
season, involved sites, and place of residence. T. mentagrophytes infections were
confirmed by fungal culture. In addition, the colony appearance of T. mentagrophytes
was classified as granular, persicolor, powdery, or downy. Epidemiological analysis showed
that annual incidence reached a peak in 2005, and then gradually decreased. T.
mentagrophytes infection was most common in July, and was found predominantly in
middle-aged adults, especially in those in their forties. Mycological analysis showed a
powdery colony appearance was the most common, followed by persicolor and granular
colonies. Toewebs were most frequently involved. This investigation on T. mentagrophytes
provides insights into its incidence and characteristics.

Tel: +82.53-420-5838, Fax: +82.53-426-0770
E-mail: weonju@knu.ackr

Keywords: Epidemiology; Mycology; Trichophyton

INTRODUCTION

Trichophyton mentagrophytes is the second most common der-
matophyte in Korea (1-3). Its subtypes include T. mentagrophy-
tes var. interdigitale, T. mentagrophytes var. mentagrophytes, T.
mentagrophytes var. nodulare, T. mentagrophytes var. goetzii, T.
mentagrophytes var. granulosum and T. nentagrophytes var, eri-
nacei (4, 5). T. mentagrophytes var. interdigitale, an anthropo-
philic isolate, is a frequent cause of chronic dermatophyte in-
fection of feet, nails, and the groin (6). T. mentagrophytes var.
mentagrophytes, a zoophilic isolate, is more often associated
with inflammatory lesions of the scalp, the glabrous skin, the
nails, and the beard region (6). Although T. mentagrophytes is a
common dermatophyte in Korea, few reports have been issued
on its epidemiological and mycological characteristics based
on long-term large-scale study. Accordingly, this study descri-
bes the annual incidence and the distribution of subjects by
age, sex, season, involved sites, and place of residence, and the
fungal colony appearance of T. mentagrophytes in Korea.

MATERIALS AND METHODS
Patients
We retrospectively investigated the medical records and the ep-

idemiological and mycological statuses of 6,250 patients with 7.
mentagrophytes infection diagnosed mycologically at the Cath-
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olic Skin Disease Clinic from 1992 to 2012.

Methods

Based on medical records, 6,250 patients with T. mentagrophy-
tes were retrospectively surveyed with respect to annual inci-
dence and the distribution of the subjects by age, sex, season,
involved sites, and place of residence. The presence of 1. men-
tagrophytes infection was confirmed by fungal culture using
potato dextrose agar corn meal Tween 80 media. In addition,
microscopic examination was performed using lactophenol
cotton blue stain, and colony appearance was classified as gran-
ular, persicolor, powdery, or downy (Fig. 1).

Ethics statements

This study was approved by the institutional review board of
Kyungpook National University Hospital (IRB No. 2013-08-035).
Informed consent was waived by the board.

RESULTS

Annual incidence

Annual numbers of patients presenting with a T. mentagrophy-
tes infection fluctuated between 158 and 501 during the period
1992 to 2005. Number peaked in 2005 (n = 501) and subsequen-
tly gradually decreased (Fig. 2).
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Fig. 1. Culture appearances of T. mentagrophytes colonies. (A) Persicolor. (B) Downy.
(C) Powdery. (D) Granular.

Age and sex distribution

There was 1,610 patients (25.8%) in forties, which represented
the peak in the age distribution, 1,424 (22.8%) were in their thir-
ties, and 1,011 (16.2%) were in their fifties. The eldest patient
was 98 yr old and the youngest 1 yr old. Of the 6,250 study sub-
jects, 2,716 (43.5%) were < 40 yr old (young), 2,621 (41.9%) were
aged from 40 yr to < 60 yr old (middle-aged), and 913 (14.6%)
were > 60 yr old (old). Out of the 6,250 study subjects, 3,527
(56.4%) were men and 2,723 (43.6%) were women (Fig. 3).

Monthly and seasonal distribution

Among 6,250 study population, 1,009 (16.1%) patients visited
our hospital in July and 912 (14.6%) in June. Seasonally, 2,675
patients (42.8%) visited during the summer months, which was
more than in any other season, and 871 (13.9%) in winter, show-
ing the lowest seasonal number (Fig. 4).

Topographical distribution

T. mentagrophytes infection developed in 2,415 patients (38.6%)
in toewebs (tinea pedis, interdigital subtype), which was the
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Fig. 2. Annual incidences of dermatophytoses caused by 7. mentagrophytes from 1992
to 2012.
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Fig. 3. Distribution of patients with dermatophytosis caused by 7. mentagrophytes by
age and sex from 1992 to 2012.
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Fig. 4. Monthly and seasonal incidences of dermatophytoses caused by T. mentagro-
phytes from 1992 to 2012.

most common infection site, followed by 1,739 (27.8%) in soles
(tinea pedis, hyperkeratotic, and vesicular subtype), and in 897
(14.4%) in toenails (tinea unguium) (Fig. 5, 6).

Residency distribution
Of the 6,250 study subjects, 4,362 (69.8%) lived in Daegu, 1,534
(25.5%) in Gyeongbuk, 192 (3.1%) in Gyeongnam, 51 (0.8%) in
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Fig. 5. Clinical appearance of the interdigital subtype of tinea pedis. (A) Scales on toewebs and of the vesicular subtype, (B) Grouped vesicles on a sole.
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Fig. 6. Distribution of patients with dermatophytosis caused by T. mentagrophytes by
involved site.

Busan, and 111 (1.8%) in other areas.

Fungal culture

T. mentagrophytes exhibited variable overall colony appearance,
which were classified into four variants: powdery, persicolor,
downy, and granular. Identification of T. mentagrophytes was
supported by gene analysis of the ribosomal internal transcrib-
ed spacer region. Of the 6,250 1. mentagrophytes samples, 2,403
(38.5%) exhibited a powdery, 2,215 (35.4%) a persicolor, 977
(15.6%) a granular, and 655 (10.5%) a downy colony appearance
(Fig. 7A). The most common colony appearance before 2005
was powdery and the most common after 2005 was persicolor.
Of the 3,527 male patients, 1,391 (39.4%) had a powdery colony
appearance, and of the 2,723 female patients, 1,012 (37.2%) had
a powdery colony appearance (Fig. 7B). According to age, the
most common colony appearance was granular (n = 320) in
patients < 20 yr old, persicolor (n = 260) in patients from 20 yr
old to < 30 yr old, powdery (n = 634) in patients from 30 yr old
to < 40 yr old, persicolor (n = 667) in patients form 40 yr old to
< 50 yr old, powdery (n = 404) in patients from 50 yr old to < 60
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yr old, powdery (n = 225) in patients from 60 yr old to < 70 yr
old, and powdery (n = 102) in patients aged > 70 yr old. A pow-
dery colony appearance accounted for; 20.8% of patients < 20
yr old, 35.8% in patients from 20 yr old to < 30 yr old, 44.5% in
patients from 30 yr old to < 40 yr old, 41.1% in patients from 40
yrold to <50 yr old, 40.0% in patients from 50 yr old to < 60 yr
old, 35.1% in patients from 60 yr old to < 70 yr old, and for 37.5%
in patients aged > 70 yr old (Fig. 7C). In terms of seasonal dis-
tribution, the most common colony appearance was powdery
(n = 275) in winter, persicolor (n = 676) in spring, and powdery
in summer (n = 1,099) and in fall (n = 360) (Fig. 7D). In terms of
topographical distribution, the most common colony appear-
ances were powdery (n = 1,040) for toewebs, granular (n = 343)
for toenails, and granular (n = 54) for dorsal feet.

DISCUSSION

The fungal universe is composed of more than 1.5 million spe-
cies (6). Dermatophytes are represented by approximately 40
species divided into three genera: Epidermopyton, Microspo-
rum, and Trichophyton (6). In Korea, Trichophyton species, such
as T rubrum and T. mentagrophytes are mostly commonly iso-
lated. However, although 7. mentagrophytes is a common der-
matophyte in Korea, few investigative reports have been issued
on its epidemiological and mycological characteristics based
on long-term large-scale analysis.

The prevalence of dermatophytosis in skin has changed over
the last 50 yr. The incidence of dermatophytoses, with the ex-
ception T. rubrum infections, are decreasing, and the present
study also shows that the incidence of T. mentagrophytes had
decreased in Korea since 2005. Choe et al. (7) reported that the
incidence of T. verrucosum infection decreased in the 2000s much
more so than in the late 1900s. Lee et al. (8) also reported that
the prevalence of Microsporum canis infection decreased mark-
edly in the 2000s. In addition, the incidences of 7. schoenleinii, T,
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Fig. 7. Frequency of T. mentagrophytes by colony phenotype (A). Distribution of colony phenotypes of T. mentagrophytes by sex (B), age (C), and season (D).

violaceum, M. gypseum, M. ferrugineum, and Epidermophyton
floccosum are also decreasing, and that of T. tonsurans infection
has shown a recent decrease. The first report on T. tonsurans
infection in Korea was issued by Suh et al. (9) in 1995. Since T.
tonsurans was isolated from a middle school wrestler, it spread
to amateur wrestlers and judoists as it was referred to as tricho-
phytosis gladiatorum and to the general population (10). The
observed decrease in T. mentagrophytes infection may have
been caused by public health education, improved hospital ac-
cessibility, environmental improvements, and increased life-
style diversity.

T. mentagrophytes is a causative fungus of tinea facieii, tinea
capitis, tinea cruris, tinea pedis, tinea unguium, and tinea ma-
nus (11). In this study, tinea pedis, especially the interdigital
type, was the most common T. mentagrophytes infection. The
spreading of tinea pedis was accompanied by a parallel increase
in the frequency of onychomycosis - a high proportion of ony-
chomycosis was also revealed by the present study.

T. mentagrophytes is further classified as anthropophilic or
zoophilic (6). Anthropophilic isolates, such as, T. mentagrophy-
tes var. interdigitale, infect humans, and include the powdery,
persicolor, and downy colony appearance types of 1. mentagro-
phytes in fungal culture. Powdery colonies are composed of fine
powder, whereas persicolor colonies are composed of thin, white,
cottony strands, and the downy colonies exhibit white aerial
mycelium. Zoophilic isolates of T. mentagrophytes, such as, T.
mentagrophytes var. mentagrophytes also exhibit a granular col-
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ony appearance (12, 13), which is observed under the micro-
scope as conspicuous sandy-brown clumps of conidiation, which
give the colony surface a coarsely granular appearance.

In this study, powdery and persicolor colony appearances
were much more common than the granular colony appear-
ance of T. mentagrophytes, which supports the notion that oc-
cupational diversity has driven the observed marked decrease
in the incidence of zoophilic 7. mentagrophytes infections. How-
ever, in the present study, patients aged less than 20 yr old were
most commonly infected with zoophilic 7. mentagrophytes, in-
dicating that pets should be considered as a major source of
zoophilic T. mentagrophytes. Zoophilic T. mentagrophytes is as-
sociated with a wide range of rodents, such as lagomorphs (rab-
bits and relatives), hedgehogs, and other small mammals (14).
Although these smaller mammals are probably the primary
reservoir, zoophilic 7. mentagrophytes may also cause infection
in horses and other large mammals (14).

In the present study, the incidence of T. mentagrophytes was
highest in the fourth decade till 2001 and highest in the fifth from
2001. Contrary to a previous report, which found that the pre-
valence of T. mentagrophytes increases with age (15), we found
that T mentagrophytes infection was greatest among the mid-
dle-aged, which suggests that social interactions may be an im-
portant factor of T mentagrophytes infection in Korea. Further-
more, the incidence rate in men was much higher than that in
women. In addition, as was expected based on the relation be-
tween fungal growth, humidity, and temperature, its incidence
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was highest in summer (16).

This study provides considerable information on 1. mentag-

rophytes infection in Korea. In particular, it confirms a continu-
ing reduction in its annual incidence and shows that a powdery
colony phenotype is the most common.

DISCLOSURE

The authors have no conflict of interest to declare.

ORCID

Weon JuLee http://orcid.org/0000-0001-5708-1305

REFERENCES

—

276

. Kim BS, Suh SB. Mycological and clinical observations on dermatophy-

tosis. Korean J Dermatol 1976; 14: 325-34.

. Moon H]J, Lee JB, Kim SJ, Lee SC, Won YH. Clinical and mycological

studies on dermatomycosis (1991-2000). Korean ] Med Mycol 2002; 7:
78-85.

. Kim KH. Dermatophytes isolated from Korea. Yeungnam Univ ] Med

1990; 7: 13-26.
Rippon JW. Medical Mycology: the pathogenic fungi and the pathogenic
actinomycetes. 3rd ed. Philadelphia: WB Saunders, 1988, p121-275.

. Emmons CW. Dermatophytes: natural groupings based on the form of

the spores and accessory organs. Arch Derm Syphilol 1934; 30: 337-62.
Schieke SM, Garg A. Superficial fungal infection. In: Goldsmith LA, Kats
SI, Gichrest BA, Paller AS, Leffell D], Wolff K, editors. Fitzpatrick's der-
matology in general medicine. 8th ed. New York: McGraw-Hill, 2012,
p2277-97.

http://jkms.org

7. Choe YS, Park BC, Lee W], Jun JB, Suh SB, Bang YJ. The clinical observa-
tion of Trichophyton verrucosum infections during the last 19 years (1986-
2004). Korean ] Med Mycol 2006; 11: 45-53.

8. Lee WJ, Song CH, Lee SJ], Kim DW, Jun JB, Bang Y]. Decreasing preva-
lence of Microsporum canis infection in Korea: through analysis of 944
cases (1993-2009) and review of our previous data (1975-1992). Myco-
pathologia 2012; 173: 235-9.

. Suh SB, Kim SW, Oh SH, Choi SK, Bang Y]. A case of black dot ringworm
caused by Trichophyton tonsurans. Korean ] Dermatol 1998; 36: 918-23.

©

10. Park JS, Kim SW, Jun JB, Suh SB, Bang YJ. Clinical and epidemiologic

study of Trichophyton tonsurans infections (1995-2003). Korean J Med
Mycol 2004; 9: 197-205.

11. Kim KH, Moon BC, Choi JS. Subtypes and mycologic characteristics of

Trichopyhton genus isolated in Taegu Korea. Korean ] Med Mycol 1997;
2:129-143.

12. Kim KS, Shin DH, Bang Y], Choi JS, Kim KH. Mycologic findings of Tricho-

phyton mentagrophytes var. mentagrophytes isolated from the patients
with dermatophytosis in Taegu area and microsporum persicolor. Kore-
an J Med Mycol 1999; 4: 109-16.

13. St-Germain G, Summerbell R. Identifying filamentous fungi: a clinical

laboratory handbook. Belmont: Star Publishing, 1996, p212-13.

14. Summerbell RC, Kane J. The genera Trichophyton and Epidermophy-

ton. In: Kane J, Summerbell RC, Sigler L, Krajden S, Land G, editors. Labo-
ratory handbook of dermatophytes. Belmont: Star Publishing Co, 1997,
pI31-92.

15. Singh D, Patel DC, Rogers K, Wood N, Riley D, Morris AJ. Epidemiology

of dermatophyte infection in Auckland, New Zealand. Australas ] Der-
matol 2003; 44: 263-66.

16. Morishita N, Ninomiya J, Sei Y, Takiuchi 1. Effects of temperature, hu-

midity, minor injury and washing on penetration of dermatophytes into
human stratum corneum. Nihon Ishinkin Gakkai Zasshi 2003; 44: 269-
71.

http://dx.doi.org/10.3346/jkms.2014.29.2.272



