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Table 1. Five - Kingdom Classification of Living Things?

-H7ig-

Kingdom

Characteristics

No. of
Phyla

Representative Organisms

1. Monera

II. Prototista

. Fungi

IV. Plantae

V. Animalia

Prokaryotic (anucleate), no nuclear
membrane, no mitochondria, no mito-
tic apparatus, single circular chromo-
some ; direct cell division, primarily
by binary fission. Nutrition ingestive,
absorptive, chemosynthetic, photohe-
terotrophic or photoautotrophic. Uni-
cellular, filamentous or mycelial. If
motile, flagella has one microtubule
containing flagellins, operated by a ro-
tary motor embedded in bacterial cell
wall. No sterols in cell membrane.
Diaminopimelic acid (DAP) lysine sy-
nthesis.

Eukaryotic (nucleate), nuclear mem-
brane, more than one chromosome,
heterotrophic or photoautotrophic nut-
rition, premitotic or mitotic division,
DAP lysine biosynthetic pathway, uni-
cellular or multicellular. If motile, cilia
or undulipodia (formerly called flage-
lla) consisting of tubulin - containing
microtubules arranged ina 9+2 or 9+
0 array, forming a shaft (axoneme)
inserted in a kinetid (kinetosome) and
associated fibrils and tubules. Unduli-
podia whiplash or tinsel type. Plastids
and mitochondria.

Absorptive nutrition, unicellular or
mycelial, haploid or dikaryotic organi-
sms lacking kinetids and never unduli-
podiated at a stage in life cycle. Cell
walls with chitin — chitosan with B -
glucan, mannan, a - glucan, chitin—
mannan, or galactosamine — galactose
polymers. L - o - aminoapidic acid
(AAA) lysine biosynthetic pathway.
Photoautotrophic, highly differentia-
ted, often with long diploid phase.
DAP lysine pathway, developing from
nonblastular embryos.

Heterotrophic, multicellular, diploid
blastula.

14
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Bacteria, myxobacteria, acti-
nomycetes, cyanobacteria
(blue — green algae).

Protozoans, mycetozoans
(slime molds), brown algae,
red algae, green algae, hypo-
chytrids, comycetes, chytids.

Zygomycota, Dikaryomycota
(Ascomycotina, Basidiomyco-
tina), lichens

Liverworts, mosses, ferns,
conifers, seed plants, and so
forth.

Coelenterates, flatworms,
mollusks, insects, reptiles,
birds, mammals.

Modified from Whittaker, R.H. 1969. Science, 163 : 150—160.
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Table 2. Phyla and Classes of Fung?

Superkingdom : Eukaryotes
Kingdom © Fungi

Phylum Zygomycota (telemorph state-zygote)

Class Zygomycetes - Saprobic, parasitic or predaceous. If parasitic, mycelium is immersed in host
Order Mucorales - Saprobic, few parasitic ; asexual reproduction by sporangia. sometimes conidia
Order Entomophthorales : Chiefly parasitic on lower animals, some saprobic ; asexual reproduction by

modified sporangia functioning as conidia or by a true conidium that is forcibly discharged
Order Zoopagales - As above ; also predaceous, conidia not forcibly discharged

Class Trichomycetes - Commensals of arthropods ; attached by holdfasts to digestive tract and not immersed

in tissue

Phylum Dikaryomycota {(extended dikaryon in life cycle)
Subphylum Ascomycotina (teleomorph state—ascus)
Series Protofunicatae . Single — walled asci that deliquesce at maturity

Order Onygenales - Ascoma cleistothecial or gymnothecial, irregularly arranged asci : include keratino-
philic fungi. Chrysosporium, Malbranchia, Trichophyton, Epidermophyton, Microsporum, Histoplasma,
Blastomyces are anamorphs and Arthroderma, Ajellomyces are teleomorphs

Oher orders include Ophiostomatales, causes Dutch elm disease and Laboulbeniales, which are insect
exoparasites

Series Unitunicatae, Operculate . Asci with one wall, ascospores forcibly discharged through operculum.
Include Pezizales (Morchella, Tuber)

Series Unitunicatae, Inoperculate . Asci without operculum, closed or with pore, ring ; ascospores forcibly
discharged (usually). Include Spheariales, Hypocreales, Helotiales, Diaporthales, Clavicepitales (Ergot
of rye)

Series Bitunicatae . Asci with two walls, the inner enlarges to discharge asci
Include Dothideales, Erysiphales and the “loculoascomycetes.” Piedria hortae, Black Piedra

Series Hemiascomycetes - No ascoma ; Saccharomycetes, the ascosporogenous yeasts

Subphylum Basidiomycotina (teleomorph state — basidium)
Class Holobasidiomycetes - Basidium not septate. Includes Exobasidiales, Dacrymycetates, Aphyllophora-
les (brachen fungi), Agaricales (mushrooms), Lycoperdonales (puffballs), Phallales (stinkhorns)

Class Phragmobasidiomycetes : Basidium septate. Include Tremellasles (jelly fungi), Auriculariales (ear
fungi)

Class Teliomycetes - No basidiocarp. Basidium comes from resting telium. Includes Uredinales(Rusts),
Ustiaginales (Smuts).

Anamorph States of Dikaryomycota(Deuteromycota)

Form — class Blastomycetes : Yeasts of polyphyletic origin. Some are ascogenous : Saccharomyces (anamo-
rph Candida), Dipodascus (anamorph Geotrichum), Endomyces (anamorph Geotrichum) 5 some are basi-
diogenous — Holobasidiomycetes, Filobasidiella (anamorph Cryptococcus). Most yeasts have no known te-
leomorph (asporagenous) stage. Some produce mycelium under particular circumstances

Form - class Hyphomycetes : Polyphyletic mycelia! fungi mostly from ascomycetes. Some form yeast cells
under particular conditions. Mycelium bears conidia directly or from special branches (conidiophores),
which may be arranged together as synnemata but not as acervuli or pycnidia. The form - family Monilia-
ceae Includes most fungi with colorless (hyaline) hyphae and the form family Dematiaceae has detectable
melanin pigment in hyphal walls.

Form - class Coelomycetes - Same as above, but conidia — bearing structure is an acervulus or pycnidium.
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Table 3. The Ascigerous Genera and Species of Dematophytes>!

r.“I

SRR

ZAZY 233, 2atde 7

—

BAZFE Trichophyton, Microsporum 2 Epi-
dermophyton &2 £5-8ck. dulF 2724 Epi-
dermophyton®] EAA= BlA &, Yo] uj
Al 2% WA =2 Y] gEARI 9E £

Teleomorph State

Anamorph State

Arthroderma Trichophyton
A. benhamiae Ajello et Cheng 1967 T. mentagrophytes
A. ciferrii Varsavsky et Ajello 1964 T. georgiae
A. flavescens Padhye et Carmichael 1971 T. flavescens
A. gertlleri Bohme 1967 T. vanbreuseghemil
A. gloriae Ajello 1967 T. gloriae
A. insingulare Padhye et Carmichael 1972 T. terrestre
A. lenticularum Pore, Tsao, et Plunkett 1965 T. terrestre
A. quadrifidum Dawson et Gentles 1961 T. terrestre
A. simii Stockdale, Mackenzie, et Austwick 1965 T. simii
A. uncinatum Dowson et Gentles 1961 T. ajelloi
A. vanbreuseghemii Takashio 1973 T. mentagrophytes
Microsporum
A. borellii Pabhye, Weitzman, Meginnls, et Ajello 1986 M. amazonicum
A. cajetani Ajello, Weitzman, Mcginnis, et Padhye 1986 M. cookeii
A. cookiellum Weitzman, McGinnis, Padhye, et Ajello 1986
A. corniculatum Weitzman, McGinnis, Padhye, et Ajello 1986 M. boullardii
A. fulvum Weitzman, McGinnis, Padhye, et Ajello 1986 M. fulvum
A. grubyi Ajello, Weitzman, McGinnis, et Padhye 1986 M. vanbreuseghemii
A. gypseum Weitzman, McGinnis, Padhye, et Ajello 1986 M. gypseum
A. incurvatum Weitzman, McGinnis, Padhye, et Ajello 1986 M. gypseum
A. obtusum Weitzman, McGinnis, Padhye, et Ajello 1986 M. nanum
A. otae McGinnis, Weitzman, Padhye, et Ajello 1986 M. canis
A. persicolor Weitzman, Padye, at Ajell 1986 M. persicolor
A. racemosum Weiltzman, b McGinnis, Podhye, et Ajello 1986 M. racemosum
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Table 4. The dermatophytes”

Anthropophilic
Microsporum audowinii
M. ferrugineum
Trichophyton concentricum
T. mentagrophytes(downy)
T.rubrum
T. schoenleinii
T.soudanense
T. tonsurans
T. violaceum
T.yaoundei
Epidermophyton floccosum

Zoophilic
M. canis
M. distortum
M. gallinae
M.nanum*

T.equinum
T. mentagrophytes (granula)
T. verrucosum

Geophilic
M. cookei
M. gypseum
M. nanum*

M. vanbreuseghemii
T. tervestre

T. ajelloi

* M.nanum has been listed under both zoophilic
and geophilic classifications. Controversy exi-
sts whether this “pig ringworm” is acquired

from the soil or from other zoophilic sources.

W dolmeko e WAL LEAAE Q
. Microsporum& HE-AAe] ¥o] THT B
& e E717h B0 Qo BEY Rgos
F&ol weh B4o] o} S Faste &

~#37NF-

AT TAA. Trichophytons Epidermoph-
yton¥} o] QAR Ho| o &1 E717}
gloy 2 2% Y WA B5gen &
EAAE do] gkl vj st gdolm FF o
w2t S40] o Ao F23H(Table 5).
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g g Fd @ulE e o7 A
ojm ZLofl wa EFuiAore] 4R,
2kl Ay A R A 270 =gl €
t}.

QANA Epidermophyton 2%, Microsporum
17, Trichophyton 22F 2 2 41%°] 43 A
o} (Table 6) -2t A FA8 AL Epi-
dermophyton fluccosum, Microsporum (M. ) canis,
M. ferrugineum, M . gypseums, Trichophyton(T.)
mentagrophytes, T. rubrum, T. schoenleinii, T.
verrucosum, T, violaceum 5 9% °1oh. &N 8 9%
ol = T. tonsurans, T. megninii, M. persico-
lorsS 1 o7t SvetalA g8z 238
I AR B gA 7EE S glom FZd
}o AF7H WA e FYE M
Ro|th, old] il BAE FEEL F
Aoz F4ol 7FestAY ol FAIR dES
Ay Brl2 gt

E. floccosum : anthropophilic fungi® $-2J1}8}
AX EH= AT 1.8WA 33%E XA
i el A 7Hg Bo] ZEEn HRe 28,
gE FEE dody mate A E ¢
=t F5UA9] ATl Atd] FPL
dod|AY dutge Az A4 Wy
o, 2 9 HRuH @ 2wl
=5

E. floccosum®] J&EL T80 A& 2
AN WA GEMo =2 FYo] §7iEn HH
# F5AT 715 3 (suede—like) 22 AT
v] <¥3A pleomorphism®] AA EAA glo] &
At2 R A d. @vALAY FAE 3
Hol 313 AR A= glow g EYAE 1WA

o
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(Fig. D Azto] AUeA FoERsL @wol A
2

Table 5. Genus Differentiation of the Dermatophytes'

EPIDERMOPHYTON

Macroconidia are divided into two or four cells,
are smooth — walled, and borne singly or in clusters
of two or three from short conidiophores.

Microconidia are not produced.

TRICHOPHYTON

Macroconidia are thin — walled with a smooth sur-
face, pencl- or fusiform - shaped, and divided into
three to eight cells. They are not usually produced
by T. violaceum or T. schoenleinii.

Microconidia are generally numerous and borne
singly along the hyphase (en thyrses) or in
grape — like clusters (en grappe).

MICROSPORUM

Macroconidia are divided into three to seven ce-
Ils, are barrel to spindle ~ shaped and have thick,
roughened, or spiny walls.

Microconidia are few in number, globose to
tear — shaped and borne in single, sessile fashion

from the hyphae.




20

—47EF-

Table 6. The Currently Recognized Dermatophytes®

Anamorph Genera and Species

Epidomophyton Sabouraud 1907
*E. floccosum (G—Hartz 1871) Langeron et
Milochevitch 1930
E. stockdaleae Prochacki et Engelhard ~ Za-
sada 1974

Micosporum Gruby 1843
M. amazonicum Moraes, Borelli, et Feo 1967
*M. audouinii Gruby 1843
M. boullardii Dominik et Majchrowicz 1965
*{M. canis Bodin 1902
M. cooket Ajello 1959
tM. distostum DiMenna et Marples 1954
tM. equinum (Delacroix et Bodin 1896) Gue
guen 1904
M. ferrugineum: Ota 1921
M. fulvum Uriburu 1909
M. gallinae (Megnin 1881) Grigorakis 1929
*M. gypseum (Bodin 1907) Guiart et Grigora-
kis 1928
tM. nanum Fuentes 1956
tM. persicolor (Sabouraud 1910) Guiart et
Grigorakis 1928
M. praecox Rivalier 1954
M. racemosum Borelli 1965
tM. ripariae Hulbalek et Rush~Munro 1973
M. vanbreuseghemii Georg, Ajello, Fried-
man, et Brinkman 1962

T.
*T.
1T.

HeE e

*T.

*1T.

Trichophyton Malmsten 1845

ajelloi (Vanbreuseghem, 1952) Ajello 1968
concentridum Blanchard 1895

equinum (Matruchot et Dassonville 1898)
Gedoelst 1902

flavescens Padhye et Carmichael 1971

. georgiae Varsavsky et Ajello 1964

gloriae Ajello 1967

. gourvilii Catanei 1933

longifusus (Florian et Galgoczy 1964) Aje-
Illo 1968

. mariatii de Fosseart, Mizrachi, Padhye,

et Ajello 1980

megninii Blanchard 1896
mentagrophytes (Robin 1853) Blanchard
1896

var. mentagrophytes

var. interdigitale

var. erinacei

var. quinckeanum

phaseoliforme Borelli et Feo 1966

. rubrum (Castellani 1910) Sabourand 1911

schoenleinii (Lebert 1845) Langeron et
Milochevitch 1930

simii (Pinoy 1912) Stockdale, Mackenzie,
et Austwick 1965

soudanense joyeux 1912

. terrestre Durie and Frey 1957

tonsurans Malmsten 1845
vanbreuseghemii Rioux, Tarry, et Tumi-
ner 1964

verrucosum Bodin 1902

violaceum Bodin 1902

yaoundei Cochet et Doby Dubois 1957

*Commonly isolafed from human infection.
t Commonly isolated from animal infection.

The remainder are soil keratinophilic fungi rarely if ever involved in disease. T. thuringiense Koch
1969 is now considered in synonymy with T. terrestre (fide Padhye), and T. fluviomuniense Miguens
1968 is a granular form of T. rubrum (fide Ajello), and T. proliferans English and Stockdale 1968
is in synonymy with T. mentagrophytes var. orinacei. Two more species, T. fischeri and T. mariati,

have recently been isolated.

This species lacks a proper Latin diagnosis and is therefore a nomen nudum.
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Fig. 1. Microscopic finding of E. floocosum.
(Lactophenol cotton blue stain, X200)
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ZAAFE AR “-"Foo] FAHAG.
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Fig. 2. Macroconidium and microconidia of M.

canis

M. ferrugineum : anthropophilic fungi2 A&
A Agez APz e, 48, nF,
32 9 o}z Sl BE3x k. 19508
dell $PuS A FRHHo)] AR 2L
AAFe] tiREo] M. ferrugineumol A2+ 4
g5Fo] AN TR M| G 1
AAFdx W37t AojA 19709t FltdllE
I Eaul gl obF AT

ZRWNA 27ldE GdWAL R AF3EA
Aol AUdA thEdez ®olAx A7e
ARz A2 g8t 3 84S o F
3 ZBAN 3. =EAE ARYHL o
og.

AL X3 At AL wR o] oA
Ay F4 YA 5& 48 Jehd 484
AA AduiFsta o Mze] @it @r)F
234 7 FA 2" ed dE2s TA
F& T3 FAL FYo] Yehde YuiER
%9 FAF(bamboo hypae)7} 2ZAE}. M. for-
rugineum-> NEBAL7L GAHA ol Tricho-
phytom% 2 2 RFE7|XE 31921 Vanbreuse-
ghem%-o] ofZ 2|7t A £ & FoNA M. co-
nis®] A fFAHE 28R AL #F3

M. gpseum : AR R FFNI}A EQ
A EeEe v e A, 2 F3 A
g3 EFAA H=HENT 19759 AF A7t
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HEFo 2 FARdA R F HITdE o9
Aol =2 glot A3 28 9Hge
1% oletolt}. Kims2 8339 M. gypseum?
S AN 506%7F AFYH, 29% 71 ¢
HF doz dheleh tde] o] i 4o}
2 ARde] Bow o/l vxe w3

T RA =5de WEel A7 @
Aol A3 Bistych.

Y%A L7 ARSI wE5 AT ¥
dol 84 YA 243N FEE £T
Fgg 22 glon Hde T4 A
Aolct, FuALAAY EAHY A&7 B
ol dAHY YA I FoE JEH L &
I Fdd gL 717 lan 1A 678 3
ol Avh(Fig. 3).

1

Fig. 3. Microscopic finding of M. gypseum
(Lactophenol cotton blue stain, X200)

SADL Arthroderma(A.) gypseum™+ Arthro-
derma incurvatum©] 329 Vet 4439
Eaulgo] 43R govt Fel vt A 465
= A. gypseum©) 215, A. incurvatum©) 255
k.

T. mentagrophyles - 523 Aol 71d L
dode doly Sl e T. rubm o
o2 gol ¥ 8. T. mentagrophytes®t T.
interdigitaleE TATOZ B3 497t 2
on B2 A= AMRE Ut T. mentag-
rophytes= FENE ZE S doga a RSl

~UE-

5ol Aot T. interdigitale’s A EANAT 7

= de it
THHo g vdgg Fest veid F o]
oZNA #EH AL g 97 g, #§

— A 3 (granulosum — asteroides  form),

28 (powdery form), &2 % (downy form)2.
2 BFstn v e FRAATET
14 goin 3o APAFSTEL FHAA
2] }2kA] Sabouraud 2|4 ufA]ol) A} 347y
9 Wolglr} Aoz FAZoz Wi,
Uy 340 @Yo g FHo FERIO|

Zo] Qv AJAMRE F2A, F4 9 B
= 2 vepdd 8973 23% b8
EQHA AL 7Y L BAAI T2l A
g FAden, §EHE olRAo] =
AP e Ho| gha wjTE JEAAL B
o] et gL tiepstA vehg 4 ey
TAM f&Aste 97 T. rubrumol B8 F
. FAA ERAAQ A2 mIdRFe] TA
(coiled hypae) 7} 2ZA B} (Fig- 4).

Fig. 4. Macroconidium, microconidia and coiled

hypae of T. mentagrophytes
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T. mentagrophytes= FE)7} T1FsHA Vel
M T. rubrum, T. megninii, T. tonsurans$
T3l ok k. T. rubrum™= potato dext-
rose agar, cornmeal agar, urease agar ¥ 2%
A3 A H hair perforation test) 2 3}3l T. meg-
ninii9FE histidineo] 27 H = & FAFE
T. tonsuranst thiamineo] oW F #A&HA

2 A. benhamiaeS}t A. vanbreuseghe-
mii7t AT, A. benhamige= V|, ¥, o}
g7t 2F FANA DARD, A. vanbreuseghe-
migs FEIVERS QA HH A,

T. rubrum : anthropophilic# 22 MAIFHo =
FEAsA FX3}R Jgon fIUddAe
wmAFel 70 WA 80% & XA s: Yv). =B
B, AFEd 2 20RHe Josy =
A FRYAE doich AERH 2 g
BAZY FRE &4 B B0l A
ol 73] Exdn FYHFE AFHAA
A8z ArF o] Aol FRUWHe
#H2ps7h doj vk wlAg Q4] oA g
o] AstA ¥1 wYHo e AAI}AA A8
23 FAEE 2PWHo g AYPHE Bt
2. =EAE SolEA AR 23d (Majocchi’
s granuloma)E Yo7 FARPE Lo
A$5 Qi)

AEsH 274e vng AA3 AAe &9
Ad @ FA A= Aeta v X e RAL
AFodeE AxNY Ax7 JeEdA Fa £
Ex=FYe S A2 JeRds wl R
Hale F4& goh. 2 9o g3d gye
YE = $FE0] Jov Bdo] Pz F
ARZE Qlol g Ve vjd e 5449
Azo] Yee dH¥ g SEAE wA WX

F

=

€ 3¢ 24 WA xIxFYoz AAAsE
M2g T=E FF7T Joh

ALY 533 AT B FHAd
AL FRSE FH2 BYERG UA 47

23

EF 2247 FAY F Qo= vjdE ol
T CA7IE ATt gelgle 2YTe
BdEAZGE AAY =2 (Fig. 5). ¥Wo) T
Aoz Jetvde 7L BEYAS} o4 3

HEd FL 2 QRRFIH FALNA AR
A7t FHG F#o] ol vhz AAFG. 92

Y2t M EEHA B T. megniniist v-$
FrARSte Rere] g g 2AR B 7
HH A gorg d4A o g 524 (tinea ba-

rhae)oll Al B8 H+e T. rubrume L—histi-
dine®] i WAl HFE = = AE B
{13t of g},

Fig. 5. Microscopic finding of T. rubrum

(Lactophenol cotton blue stain, X200)

T. wverrucosum : Zoophilic 2.2 4] 19863 9]
SVt Loz BaE & g T At A
Bol 2HHI Yot R Eo] Lo ARE
FHRYM B3 FFo] 4% FREAFS Yo
719 A E QA 2L WoodS dHoll A & 3o)
o] z7le] Ade] HA grow gpgwr}
A},

BAEEE 9 =2lm Ao 37C
A ¢ @] APk, Fge] mge Yl
Bges AR F4H FY0) gAY §7
Hi FFo] F3 ZEAE waAFde] Ug
o,

AU Z LA TR} AfSmpoke] FA
A ARHRY T FERARG] gy

a0
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Z7F JEbG S (Fig. 6).

Fig. 6. Microscopic finding of T. verrucosum

(Lactophenol cotton blue stain, X200)

T. schoenleinii . B0-& QAIH 2.2 297} ¢
t 7o 1834d FA(favus) EAY FHHE
oA Remak’} 42L& FAF AL& 2AEHA
i z71e] Bo| HEd HE dodA R}
Kot 18393 Schoenleiniizt 2]&o] 23 &
o] AT 3 Th 1841%d Grubye F3
2 (Koch’s postulate)©] FH 7] Hl ¥
NA AFE Edtn o] FAoFd £
Hol WAlslE AL FAFe2A AUAFY
gttt $veeldEe 1950dtdlE
A9 Fa% Foldow 1979 d9 2#7t
WA F 2AgA g vk

QEF3E 2de] Fto] e HAAMFH
A% grute] Futsle A GgFdv. =
FoA Furglol e /434 7kt A 33
F9z ggya ARadA §71d Sold &
TR (scutula)S FATT, F7HL BrdolA
AAGA FAret 373 4H (epithelial debris) 2
FAHY FYol mto] AT 3 YUEH oS
AAsE DB Y FuA FE47t =F0)
A, BAE Woods 3tolx FRE I3
AP 2dto] dyjEo] gFERE v

Age A% =1 7jFd A aerial hy-
phae)2 BAHH Fdo FEo] B ARle]

7baA wiA7E & Zeivh dvdadd o

fo

41 o P

~ANE-

BARS 22RHE 2 HAHX gon A
PotFel FAZE 59 H ol h(Fig. 7).

Fig. 7. “Favic chadelier” of T. schoenleinii

T. violaceum : Anthropophilict & 2 $-gv}e}
dqXe AFEe Fa= o] dAFg AR
R Z2AMAE doziyg, FRubde Fe &
2ol F5 AW AdAo g thisin ¥R
GFE)= 579 Edolu 2 As oA Ry
g o= Hn(black dot ringworm)
Wood 5 3tell Al H34& Balx] ger).

A 4247t =gz A% A4 (deep
violet color) &2 F4o] §7igzm WAL} F
ol 4719 AzZke] A 1HA pleomorphism®]
A7E £ A2 237 dg. wEe
ERAARY FANoIt, AulA LAY FAL 4
EAAQ £4& #431717F YE9 thiamine©!

3e ZAROE o o §3e] TEATH

I

=13
=

Pl
gjo

S Eagyd WxMde] disA
AHE G F 4099 7|2k F9 A7) 319
st A BFI FH5 SUIHEA 9
T8 FHFE] FE 5 A3 7|EY FEH
FAL G I v B34AL #E
< BEE sHAAA ) g2EAN O
d TFHAE NMFAE wiAY &

=2
o 2HA dezE od U BAE Zm

1k
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