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The Control, Not the Treatment, of Dermatophytoses
Caused by Anthropophilic Dermatophytes

Katsutar o Nishimoto, M.D.
Ekisaikai Nagasaki Hospital, Nagasaki, Japan

Epidemiological surveys of dermatomycoses in Japan until 2002 revealed that dermatophytoses are the most
prevalent cutaneous fungal infection. Among them, tinea pedis was the most in frequency but the increasing
tendency of tinea unguium became apparent within recent 10 years. The causative species were anthropophilic
Trichophyton rubrumand Trichophyton mentagreophytes var. interdigitale. After the introduction of new antifungal
drugs, both topical and systemic, campaigns against eradication of tinea pedis and tinea unguium were scrolled
all over Japan, The results of surveys answered unsatisfactory yield of the treatment using new drugs.

Since 2000, the outbreak of tinea capitis and tinea corporis due to another anthropophilic dermatophyte,
Trichophyton tonsurans was noticed among contact sports players. Mycological examinations on the subjects
around the proband patients proved the spread of this fungus to neighborings such as school mates and family
members, nevertheless treatment of the patients.

Infections caused by newly imported dermatophytes, Arthroderma benhamiae and Arthroderma vanbreuseghemii
are also topics in recent years. They will be introduced into Japan with imported animals, requiring another
method, including pets, to control the infestation.

The treatment of dermatophytoses, is mentioned simply according to the clinical forms. The treatment of
dermatophytoses, however, is different from the control of them. The control, especially of dermatophytoses
caused by anthropophilic dermatophytes, has to based on the ecological habitate of each species.
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Katsutaro Nishimoto, M.D., Ph.D., Dermatologist
Birth Date and Place: January 31, 1938, Nagasaki
Address: Ebira 2-4-14, Nagasaki, 852-8101, Japan

% Consultant <
Ekisaikai Nagasaki Hospital (Japan Seafares Relief Association Nagasaki Hospital)
Kabashima-machi 5-16, Nagasaki, 850-0034, Japan
Phone : 81-095-824-0610
Fax :81-095-822-9985
E-mail: kjwest@k7.dion.ne.jp

1962 Graduated Nagasaki University School of Medicine

1962 ~ 1963 Internship, Omura City Hospital, Omura

1963 ~ 1967 Assistant, Department of Dermatology, Nagasaki University
School of Medicine, Nagasaki

1969 ~ 1984 Associate Professor, Department of Dermatology, Nagasaki

University School of Medicine
1976 and 1980 Research fellow, Laboratory of Mycology, Prince Leopold Institute
for Tropical Medicine, Antwerp, Belgium

1985 ~ 1997 Chief, Division of Dermatology, Nagasaki Municipal Hospital

1998 ~ 2003 Director, Nagasaki Municipal Nursing College and Vice director,
Nagasaki Municipal Hospital

April, 2003 Medical Consultant, Ekisaikai Nagasaki Hospital
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Japanese Society for Dermatology,
Japanese Organization of Clinical Dermatologists,
Japanese Society for Medical Mycology
International Society for Human and Animal Myccoses etc.

+« Publications «
Athlete Foot (in Japanese ): Hoken Dohjin, Tokyo, 1996 and more than 350 articles
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DERMATOPHYTOSIS: dermatophytic infection to skin, hairs & nails
Dermatophytes: keratinophilic; keratinase
Microsporumspp.; skin, hair
Trichophyton spp.; skin, hair, nail
Epider mophyton spp.; skin, nail
Host; epidermal proliferation: scales and thickening
Langerhans' cell — ACD like histopathologic findings
clinical; papules, vesicles, scales

Classification of dermatophvytosis

S Apgaro] sel Qi Z4e Fustel wWae] WS WA QR BRE 2449 4,
2Fas) T, SREAQ) S QAR Wae] MAT S A 27 S Amel WAL 93,
2 Aapysh 717 52 Este] BRI 2eah wue 2] S4o] s)ie] 2 thav,
e e ]

&l; o] So] v WA EE A, A 57)3te] 359 el
sto] dal A4 A 55 Qske & Afol7t ok B3 BHE= A5 %Vd"ﬂ upepa] zpo] 7} 912“4
v 531} JatelAlZ -4 ¥ America Academy of Dermatology (AAD)2] & 3R ~4 g}3] <l
International Society for Human and Animal Mycology (ISHAM)2| 57} °k7} o] 7} it A& F—g
AADON A= QHAWAS E/3EaL Qlot ISHAMON A &= AFulde] shus Azbskar ok 1evh
g elate] Azl A SdA o2 wak ek AADS] RS Adestar dnk ol S-S aiyst
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tinea capitis; hair
tinea barbae
tinea unguium; nail
tinea corporis
tinea pedis
tinea manus (or mannum)
tinea faciei
tinea cruris

Dx

1) characteristic clinical findings

2) KOH mount; hyphae (+)

3) culture; Sabouraud dextrose agar, DTM, Mycosel at room temperature

4) histo-pathologic study; hyphae (+) in PAS stains, Gomori methenamine silver stain
5) Wood lamp; involved hairs fluorescence under Wood's light

Tinea capitis
a mycotin infection by dermatophyte fungi involving hair follicles and adjacent skin.
pathogenesis;
hyphae proliferate in st. corneum — hair follicle — hair shaft
inflammatory or non-inflammatory; alopecia
Adamson’s fringe; at junction between nucleated cells and hard keratin
round or oval shaped scaly patchy with hair loss (broken hairs)
black dot ring-worm; T. tonsurans, T. violaceum,
Keion; inflammatory folliculitis; mycotic abscess of hair follicle

— permanent hair loss; zoophilic infection; M. canis, T. verrucosum,
favus; cup shaped yellowish crusts (cutula), mass of fungus

— permanent hair loss; T. schoenleinii
endothrix; ectothrix
associated findings; 2ndary bacterial infection, lymphadenopathy,
dermatophytid allergic reaction

etiology; M. canis, M. ferrugineum, T. verrucosum, T. violaceum, T. tonsurans, T. schoenleinii

Dx
1) alopecia
2) KOH mount; hyphae (+)
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3) culture;
4) Wood lamp; involved hairs fluorescence under Wood's light
M. canis, M. ferrugineum, T. schoenleinii
DDx; alopecia areata, trichotillomania, telogen effluvium
bacterial frunclosis, psoriasis, seborrheic dermatitis, atopic dermatitis
TX;
psycho-social; permanent hair loss;
affect social adjustment and self image of childhood
early dx and proper tx; critical in preventing scarring

systemic tx,
griseofulvin, itraconazole, terbinafine
AR 2~ WA AT B-galodor 2wk
antifungal agent + corticosteroid; kerion
topical, shampoo with selenium sulfite suspension,

Tinea barbae; similar to tinea capitis

affects the hairs and follicles of beard and mustache areas
superficial, follicular, kerion

often zoophilic

AAD; hairs and follicles of beard and mustache areas
Fitzpatick; coarse hair-bearing beard and mustache areas
ISHAM; beard area

Rook; beard and mustache areas with invasion of coarse hair

S-Euhel 1, 76 i,

T. rubrum, T. mentagrophytes, T. verrucosum,
E-olA 71 @k 50, 40t 30, 60t
(20061 ] X1A] 64-70)

Tinea corporis

glabrous skin; ring-shaped lesion on the neck, trunk and extremities
inflammatory or non-inflammatory

Dx;1,2,3

Tx; topical antifungal agent for 4 weeks

Tinea unguium

approximately 50% of all nail disorders
finger nail << toe nail

commonly associated with tinea pedis

* NENS
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dermatophytes infect nail-bed through hyponychium — epidermal changes (hyperkeratosis) — subungual
hyperkeratosis — yellow-white discoloration, transverse ridging,
type

distal subungual,

proximal subungual,

superficial white,

endonyx

total dystrophic (chronic mucocutaneous)

Dx; 1.2.3.

Tx; systemic antifungal agents + nail avulsion

systemic tx; itraconazole, terbinafine

finger nail; 8 weeks, toe nail; 12 weeks,

topical antifungal agent2} H-8

combined tx

severe onycholysis, lateral onychomycosis, dermatophytoma,
longitudinal streaks of onychomycosis, involving the lunular,
thickened nail plate; exceed 2 mm

(Gupta AK, Baran R, JAAD, Oct. 2000)

Tinea pedis
dermatophytosis of the plantar surface and interdigital space

AAD; the plantar surface and interdigital space
Fitzpatick; feet

ISHAM,; feet

Rook; feet or toes

3 types;

interdigital form; maceration & erosion on the 3rd & 4th toe webs

by =9 WY

vesicular form; vesicle on the sole arch

hyperkeratotic form; hyperkeratosis, fine scales,

sk

7}, 52.7~54.6%

02 WAL FukskE H]E; 82.5% (20054d), 39.1% (1995%7)
tinea unguium (79.7%), t. cruris, t. manus, t.corporis

604 o]/ w=Rlell A 49.2%7F 3 wtSolvk(@) SH-udol gl
(STl 7.9%, 2T 24.6%, SE AT 27735 16.7%,)
°] 71+, 2006; 11: 3
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etiology; T. rubrum, T. mentagrophytes var interdigitale, E. floccosum

Tx; topical antifungal agents
systemic antifungal agents; =2~ 5ol S7o] Q1S uj

Tinea manus; similar to tinea pedis

dermatophytosis of the palmar surface and interdigital space of the one or both palm
AAD; the palmar surface and interdigital space

Fitzpatick; the palmar surface and interdigital space

Rook; palmar skin, dorsal surface are considered as tinea corporis

Tinea faciei; similar to tinea corporis

EE Aol sk 104] wvko] 25%,

AAD; non-beard area of the face

Fitzpatick; included in tinea corporis

ISHAM; included in tinea corporis

Rook; glabrous skin of the face; exclude beard and mustache areas of the adult male

cheeck (32%), periocular (10.7), nose (10.7), chin, ear, forehead

T. rubrume S5-7k¢l o] a1, tinea pedis et unguiumo] 51k

etiology; T. rubrum, T. mentagrophytes, M. canis, T. verrucosum

DDx with seborrheic dermatitis, contact dermatitis, rosacea, LE, photodermatitis

Tinea cruris; similar to tinea corporis on the groin
male >> female
proximal medial thigh and buttock

cutaneous candidiasis; mimic dermatophytic infection, but usually associated with scrotal lesions

Sl A A 208%

204%0 4] Fu Aol Qla, ER ol Zbg @, A, ARMA folch

(¥ =), 1999; 37: 219-224).

AAD; proximal thigh and buttock
Fitzpatick; groin, pubic and perineal areas
ISHAM,; groin

Rook; groin

Dermatophytid

* NENS

primary focus (+), organism (=) on the id reaction site, strong (+) reaction to trichophytin, similar lesion to

primary sites, improving primary focus — improving id reaction,
develop on the distant site

-11 -
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2. Guidelines/outcomes committee. Guidelines of care for superficial mycotic infections of the skin: Onycho-
mucosis. J Am Acad Dermatol 1996; 34: 116-121

3. Guidelines/outcomes committee. Guidelines of care for superficial mycotic infections of the skin: Tinea

n: 9 Raiets) zhaslals WA, 9w

corporis, tinea cruris, tinea faciei, tinea manuum, and tinea pedis. J Am Acad Dermatol 1996; 34: 282-286

4. Guidelinesfoutcomes committee. Guidelines of care for superficial mycotic infections of the skin: Tinea capitis
and tinea barbae. J Am Acad Dermatol 1996; 34: 290-294

5. 4718 Fejvhetell A AlthA ARS| A wste] whE wld skate] QI dlvre] WA ot
] 2006: 11: 1-12

6. Odds FC, Arai T, Disalvo AF, Evans EGV, Hay RJ, Randhawa HS, Rinaldi MG, Walsh TJ. Nomenclature of
fungal diseases: a report and recommendation from a Sub-committee of the international Society for Human
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Malassezia RS 959 G4 dFoz EAshH, 1A743e 42le] 75~98%<l 4] LZHLh ¥ &
RIS 1889 A7lE o]F AAZA| HE (pityriasis verS|c0I0r) A #3593 (seborrheic dermatitis),
Malassezia 2'3% (Malassezia follicultitis) 52 ¥]5-23la} #hedz]o] Qlufar def#] o, Foll=
olEy] 454 (atopic dermatitis)®} Al o= (acne wulgaris) = 7141 (psoriasis) o] BEAJo] B
ar QI’— ATk ©] 9ol Malasseda & Rt#0] A¥do] & Had uFdstow 3 B 7

% (confluented and reticulated papillomatosis)¥} Malassezia =1 A 752 & = 9o, AWito] gt
vE1 A AS Ay FHEHE R Folukis n)Loh) melseo] #alE Ao Malaseda &5
of o3k HAIZFASol BHal Fows 1 o]l Ak tiFEar itk

Malassezia E5vto] BUAS WA ¥ i 200 ms 79489 (L2, & 5% A
£ 94 017\}9} T 71AA R -, WY, AL -‘ﬂrdﬂél T EEA ]
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[©)
A% S ARAZ T2 AR B WMol mu, mge] By A A4 AR
1

O 2 Hr 2L ¥ u@ b

fo to ox r do wu rr Lo rlo

Ak 22 7223 A, gentian violeto] Y} Castellani's paint 22 4%, undecylenic acid”} 7]
2 5A 2 538+ =1), undecylenic acids oFA7FA = AFEE I 9o}t X BAFEo] o WAjrt
A g3 F7I7F AREEof sl v wlEol] ARERIE=T) vl9- St Tolnaftate™= squalene epoxidaseS
I5ke] A Well squalenes FHXA1A I+ 282 YERNY undecylnenic acidel W23 X858
e Holup ARE Wl vtk

19701 Ao Eof e =4 imidazole A A1E-2 lanosterol 14a-demethylase 72 cytochrome P450
o&EX g4E AAste] AdARAM Z-E-S St} Lanosterol 14a-demethylase:= lanosterolS- ergosterol &
MBA] 7| =] 2183511 ergosterol > Al Eure] 2o} F3kd Ao a3ttt Imidazole AFe] a7
A 2+= miconazole, clotrimazole, econazole, ketoconazole, oxiconazole, sulconazole 5©] 1.2 2H& 7]
AL A9 vl=sHwt SR gyt sYsitla B 4= glt}h Clotrimazole©] Yt miconazoles A=A
RS do 7] sulconazole 238 E3|7F A F919] 35S Fxsh= 28-S 7ML Qe
o2 JusAL vRge] &yl F9o] AREEY]7F folslt)h w4 imidazole AE] e =
HAAY 24 AA| 25 o] 4= o) adA|Ae] a3t o wojiit} Econazole, ketoconazole,
oxiconazole 52 &} 3 W =31 1 29 AA= 3 F ¥ X3 Imidazole AlA9F 2~H =
o|=o] Z3HEe AH R0l AdkE A, AT A, W B b A4 FX 5o avE e
o] &%l Jor} Fxlgt A8 wrAdA A9l xfol7} glow FARGI APEo] H& o] gtk

Ciclopirox olamine> A} 2288 w% Uehl Fe* 22 371 o] ol o]o] &]&%|<]
a4 75S AT RN FT ZE-S Yepdth T2 2Elgddo|y FaEZIY] d4E oA
sto] 95 28-S Ve 4S5 HE7F FHojutt Imidazole, allylamine, benzylamine 52 A A]
o uHro] ARGEE &l AlAlolm =EAIRE G427 AFANAES 4o o Atk Naftifine?

¢

oko wd

e
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terbinafine 722 allylamine #| A= squalene epoxidaseE <A} ergosterol 434S Wallsh). &
AE Wl squalenes FAAA AT ZHS YeER 35 ZHE% Itk Naftifine2 1% 24 o]
v2 ¥y AT} go]3lH, terbinafine imidazole A Aol ¥l&] X BAFEO] Ui o 77
T #e Holr

Butenafine> benzylamine 7] ¢] °F&= squalene epoxidaseZ JA|el= A4S &l U5 aitw
SJT}. Triacetin, sodium propionate, benzalkonium chloride, cetylpyridium chloride, chloroxylenol2] &-3HA] A
1} ciclopirox nail lacquer 8% solution> 2713 3+% | 5ol AF&-Ht)

Nystatine 7Z-2 polyene AlG2] AAl= otz <l 7o F&2 AREEHAEH Asmolde A
285 Ve aseolM s At AgS vehdth AlE7] ergosterol ¥t Agtsto] AlEuke] £t
To WM3E doy|a AEe] FAAREES FES 2o7Ith Nystatine suspension©] U lozenge & El
2 7 vzl ARSE AL ety AP R 953l 2 ARSE T ol polyene A
Aol Wt =3 2 9 ARl gk 3yt AR8-o] glo] imidazole Al o] AlA|E thA| =L vk
Selenium sulfide 2.5% lotion o] F27|1} Bd¢de] gapx oz ALe-st 4= o w2 =4 954
< o WATE £4] &S =

O AX 270 D

A g0 @ FEEA
Addd - 1967 7Y 14

o Bt 2 o
199211 24 AEhetal ojatre £
1995 2¢ ZEosta ekl Aalete) HE
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w4 ==
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=
o, AIDSS] WA 1l 7)ol vt ATPAG AR A m ALS
7o) wAst o) Ao, A7 ATl U] B Aeke] BAS WA 2

]
WA 3 (eukaryotic cells)e} &3] THE = X5 #4o] &

gt F HARE o 559 72
27} A7) ot

FAAN Aol AHeE Hxe A& A= 195830 7 griseofulvino] tl, o] A& o] =
A AL A o] A7A] BA AdFe FF X F3A o, A2 microtuble formationS A8k
o FAHEE S AAISt) 53] ARYA U508 X857} offe TR Xz E7]1% S
7hAgke) 918t 5l Aleke] k. S E5t ek A Mt T mdE Y, oFE

ol
B
(2
e
%

A

h
Ketoconazole-> 1981 ¢l A7l o, A 5ol X ge AMgH Hxo A& of&A 3
Aot B oA oFEo] FF 28717490 2] cytochrome P450-dependent enzyme lanosterol
14-a-demethylaseol] 2}-8-81¢1, ergosterol ¥4 abdate] o] A4S AAst) 95 AUk, I
FAP S who] ofug} H|-3]FAMGt/d moldsell A7 FH o] AEd datAgo]l 2 el

e, gk Aetel i Zivjgse] UA; Agekeln] 1 9] thfdk AAA S

AT &t Abgtel] wheh Agel] Apolzh Am, 9 Akl B dgE wEth |
3 FZEE FAAA o Fhgo] Jom® ol A7 Fagow AR ksl ofEf

Ao B ST g AEe] e B2 oatEe] AFSS 71Eslh ol# Rk o]

Aol ALgFT} FHroll= triazole AlQ] itraconazole®} fluconazole, ~12] 3L allylamine #]€] terbinafine©]
BTA R FE AREHE

Itraconazole-> ketoconazole®} F-AFeH o] oL}, tpExe
314 (lipophilicity & keratophilicity)o] 78te], 2] %+ 1 =t} H]
Ao, HH o AESHY o] 8 F%s (bicavailability)S 30]7] YA A
L, 2150l SA] HE3ith FEou, ANHAl B H2 AFdA] e H4

d

FANZE SR IF HauAe] Gakn, o] dRust Ashd A= glow 02 3

ok 5 ol SIsl gtllA tiabso] 3001709 tiARkES WHET, AW O R 35.2%, tiHOR
54.19% WiEE T, ApgzAe)] Fvt Fom, U o= 10~14Y Frt dAolder fAlHoh
I RA EE e

= dFRY 3~1080l Fov, A3} AgE) FoF Tk FolE 3~457F I <F
B9 FEF AR % olo® fAHY, 2 UdAE T § 671 71X HEe] Hrh
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aEng @ © BN B2FY 378 NEA

AR Foi7)3hat Gl Zfol7t Sl 1Y olate] ©rIRre] A9+ 7%, 1Al A =7]3E
o] AojAW 125%%E F7HAT 94 (24%), FE (15%), IFE (11%), 5% (14%), TE (0.8%),
AAE (0.6%) wol™, AZks 1+ &8 88k, FoF 4 & AAst frk 7} AtaEAS fEsk]
itraconazole®] &35 7AA|7]= 2FE-2 rifampicin, isoniazid, phenobarbitone, carbamazepine, phenytoin
o] gitk WHE 7+ YAEAS Al dF ¥rE AsA7|E =S cimetidineo]th. 2]
itraconazole A7} Th2 &9 tALE E3AA T S5 ASAIZ 4 9t} (4. phenytoin, oral
hypoglycemic agent, warfarin, digoxin, terfenadine, astemizole, cyclosporine). 441 & ARg-o] FA|% o] 9}
T RAPSAE T} AT thel] tiste], gk A58 E Holu, 53] 2RIt A 5ol 74 wHS
7HA S,

Fluconazole <=2F7] (hydroxyl group)S 27| wjitol] 4=8Ao] Lo H|44 AUFAE 7Fs3)
ok AT 58 2w AR} SRl G W] o, 0%t FEM, Ao of=e] A=A o
| 555 Btk 55 5 A} Age] Yol (11%), tiite] Aoz EAshH, 1~2411F
ojfel] EF Ha Ao @3t x2] o] woli} x|ukate] Agto] ZFgho] ofe} A LA F
< ol o] 6~10¢°l HE 772 kol Edgit) FeAe] tAby Ao, FE AwoR
AT FAE2 T olE R U ta A2 Holth At 9l itraconazlew} frASHAINE, ZHE X
stgo] Holx, 2EF] X8 Ao Bot 7 B

Terbinafine 7 2}+2] ergosterol AJAtell e sh= squalene epoxidase s J A8k, 4+t
olH o] FoA= AXNFALS s} HwA B JFHYE zton] B3] mEAPIT
= A vitro A= ofEAlel Hlste] tha 8 s Zheth ] 2 e
Aefol] whel kS oF wom Eg'ke] 70~80%7F SE L, AT TR 2417 el TEE
d3ollA st At Aelm Sl ey 224 Mgk o] Ao Fobd HlHte

kel AT gl A e 27| thAE el 157H] A e] AR Wk
oh AWE Fote] H8%0] 80%7t tiAtE Fom widEw, A= i o viEETh

2 2z St 9 A7 AT oR ofEe] dEd e 5 A =]l
OS] k= A 24 uol wEA ”’ROP_’ gk e gtk Td & A4Sy

\LI

o ¥

g e

oy -
1
o
>~
& X T gz [0 i

~
=

A ol A &
AN A W)= 3~5D 0l AR, 2~3F Foke th-Ee] I ARl ek MIC o 57T #-A
grh 2430 SE 6~1273, the 9T AR OHL 2~453F Fol gty F-21-8-2 104~11.0% (250 mg

~500 mg/day)e] Rlolm, 2= Az 4= 5= djef] gif-i dojdth et gl (2=, &skE, 9
4, e, TEPF P B 23%). te o vERl 27%)0lr TR SN, TRy, aRE,
q_ﬁéolgl—o] Holt), oFEATEEL ol RTE Ayl X8 f2A] do] I 5= 9k 7HALE
2> cytochrome P-450 0.7 thAtE = oFE-o] tirtel] o9 Q= Faks FA= FARE, o5 thAka ol
S T 45 FE2 terbinafined] tAF J&S £} = rifampicin, phenobarbital> 8% 4A
= X179, cimetidineS- WH &2 2H-g &},
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