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1­®���� 23®���� ¯°®����

Microsporum fulvum M. canis Epidermophyton floccosum
M. gypseum M. gallinae T. concentricum
M. nanum T. equinum T. mentagrophytes
Trichophyton ajelloi T. mentagrophytes var. interdigitale
T. terrestre var. mentagrophytes T. rubrum

T. verrucosum T. schoenleinii
T. tonsurans
T. violaceum

C 3 ��� Trichophyton rubrum B±E � T. mentagrophytes B²E ���
¨
S³5���
0�*+ (a)�,*14Z5��´ T. rubrum�()�*+ (b)�,*
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X
�>#u�v�-1 1970w2t�L�.���
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+
� xy�#
1*dz+g{|$�?�L���#[}���I#
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�
� Polymerase Chain Reaction (PCR)=�T��

wx�{|����v���%�� �wx���}~
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��=� �����������1pBP�:�H
����a� r����� T. rubrum� T. tonsurans

�p�TH1�K�����$�#����Bz :
��!� ��H���1�d�a��
� ��q¡
�1¢���� "#5
k^�£�¤X� #����
�� �g�� M¡�¥¢�&����£�
£��
g�v�¤¥`��¦H§�1�� ���9�� �5
��£�¤X:��Z�
�g�v�£�mNeB¦
¨�� �;\N1D�x�����:�j%�8��
%�TH1R¢!�� �g�vB��:��g�©�
ª
�5�#��K����!!6�I%1�x i�
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14) El Fari, M., Y. Gräser, W. Presber, et al. 2000. An
epidemic of tinea corporis caused by Tricho-
phyton tonsurans among children (wrestlers) in
Germany. Mycoses 43(5): 191�196.

15) Kohl, T. D., M. Lisney. 2000. Tinea gladiatorum:
wrestling’s emerging foe. Sports Med. 29(6):
439�447.

16) Jun, J. B. 2001. Trichophyton tonsurans�An
emerging dermatophyte causing a nation-wide
outbreak of trichophytosis gladiatorum in Ko-
rea. The 12th Japan�Korea Joint Meeting of
Dermatology. Proceedings 132.

17) �� �� ���	� 
��
� �� 2002.���
������������ Trichophyton tonsu-
rans�� !�"�# 3$� %&#'� 1: 322�
328.

18) ( �)� �� �� 2002. T. tonsurans�� 
���#!�"�# 1$� *+,-.�/0 43
(Suppl. 2): 78.

19) 1234� 5678� �� �� 2002.9:��#
;<��=�>?@� Trichophyton tonsurans
�� "�� *+,-.�/0 43(Suppl. 2): 78.

20) �� A� 
��
� �� �� �� 2002.BCD
EFGHIJ���;<��# Trichophyton
tonsurans�� "�BCG�$� *+,-.�
/0 43(Suppl. 2): 79.

21) ���� ��A� 
��
� �� 2005.KLMNO
PQ�RS Trichophyton tonsurans TUV#
WXYZ� *+,-.�/0 46: 99�103.

22) [\=]^_� "`ab� cd �� �� 2005.e
(PQ#%&'Efgh�RS Trichophyton
tonsuransTUV#G�ij�ek l�mno
YZ� *+,-.�/0 46: 93�97.

23) 1234� 2005. Trichophyton tonsuransTUV
#(KPQ�pS qirsft#uvw� *+
,-.�/0 46: 87�91.

24) x+y^_� +=z{� |�}�� �� 2005. ~
�M��M��PQ�RS Trichophyton ton-
suransTUV� *+,-.�/0 46: 105�108.

25) Lucky, A. W. 1985. Epidemiology, diagosis, and

management of tinea capitis in 1980s. Pediatr.
Dermatol. 2: 226�228.

26) Gupta, A. K., R. C. Summerbell. 2000. Tinea
capitis. Med. Mycol. 38: 255�287.

27) [\=]^_� "`ab� ����� 2003.;<�
�#%&-.V �o����o�Mo�����
TUV� ���DZMsfM��#������
�T. tonsuransTUV����/��� � 1�� 1
�� �B�  �¡� (¢�

28) �� �� �� A� 
��
� �� 2005. �£
¤n¥ RNA¦§
# ITS¨©#ª
«�¬­®
%&¯i.#.°±²#W³� *+%&'�/0
114: 1763�1767.

29) Mochizuki, T., M. Kawasaki, H. Tanabe, et al.
2007. Molecular epidemiology of Trichophyton
tonsurans isolated in Japan using RFLP analy-
sis of non-transcribed spacer regions of ribo-
somal RNA genes. Jpn. J. Infect. Dis. 60: 188�
192.

30) Arabatzis, M., L. E. B. van Coppenraet, E. J.
Kuijper, et al. 2007. Diagnosis of common der-
matophyte infections by a novel multiplex re-
al-time polymerase chain reaction detection/
identification scheme. Br. J. Dermatol. 157(4):
681�689.

31) Bergmans, A. M., M. van der Ent, A. Klaassen,
et al. 2010. Evaluation of a single-tube real-
time PCR for detection and identification of 11
dermatophyte species in clinical material. Clin.
Microbiol. Infect. 16(6): 704�710.

32) Brouta, F., F. Descamps, M. Monod, et al. 2002.
Secreted metalloprotease gene family of Micro-
sporum canis. Infect. Immun. 70(10): 5676�
5683.

33) Descamps, F., F. Brouta, M. Monod, et al. 2002.
Isolation of a Microsporum canis gene family
encoding three subtilisin-like proteases ex-
pressed in vivo. J. Invest. Dermatol. 119(4): 830�
835.
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The Current Status of Tinea (Ringworm) and the

Progress of Research on Pathogenesis of Dermatophytes

Tsuyoshi Yamada,1) Koichi Makimura1, 2)

1) Teikyo University Institute of Medical Mycology
2) Faculty of Medicine, Teikyo University

In this review, the current problems of high prevalence of tinea (dermatophytosis) was discussed and
the recent progress in molecular biological approach on pathogenesis of dermatophytes and their diagnosis
was summarized. Tinea pedis (athlete’s foot) is highly common disease not only in elder persons but also
a type of sportsmen. For recent 10 years, tinea caused from Trichophytn tonsurans infection has widely
spread in athletes playing various types of combative sports in Japan. The dermatophytes commonly gain
access to the host via keratinized structures, such as skin, hair or nails, cornified tissues that form solid
structural barriers against their invasion. Therefore, secreted enzymes such as keratinolytic proteases
(keratinases) have been investigated extensively as candidates for virulence-related factors. Nevertheless,
the mechanisms of host invasion by dermatophytes are still poorly understood. One important reason for
this is a lack of gene manipulation techniques for dermatophytes, as compared with other well-known
fungal pathogens. To overcome this limitation, we have developed e$cient genetic manipulation systems.
They have provided us with powerful tools for evaluating gene functions. We believe that development of
such molecular biological techniques will make significant contributions to our understanding of tinea in
the future.

Key words: tinea (ringworm), dermatophytes, Trichophyton, keratinocyte, molecular biology
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