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INTRODUCTION TO THL TIRST EDITION

It 15 only within comparatively recent vears that American
medteine has hnown 4 text of any kind that was confined to
mycology At beet nformation short of general medieal
Iiterature 1n Ingh<h and texts in foreign languages could be
secured only 1n texts on tropical medieine and 1 a small nay
mdeed m iexis on bactenology and general redieme  How
ever during the last thurteen years, four texts on mycology
haye made their appearance—one on cutaneous mycology one
that stresses taxonom) one emphasizing ehnical my cology and
 fourth dealing with fung: from the biologic angle  None of
them 15 ency clopedic for the whole realm of mycology to <ay
the least

It 151n such a setting that this book of Dr Swartz s appears
It complements and amplifies the present supply of data both
1n 12 test and 1 atsllustrations

The form that the book takes reflects the mvcologie expent
ence of its author \s a4 one-time pupil of Dr Carroll W
Dodge he follons Dodge » clasmfication of the fungm and has
arranged hrs subject mutter lud: his chart d
to fungus genera It 15 clear too that the laboratory aspects
of mycology have become Dr Swartzs medieal hobby as
evidenced by the majonty of his sllustrations s a derma
tologiet he devotes special space to rmgnorm  4s a teacher
he has properly mdulged in photographs and charts  thellus
trations are ongmal with few exceptions

The end result 15 2 book that should answer the plea of that
type of beginner 1 mveology whether student or physieian
who prefers to approach disease according to the tenets of the
pathologist—that 1~ to bemin with the cause and thereafter
follow the course of events into symptomatology  For those
who use the elmieal approach the book will be valuable 1n

vi







PREFACL TO THI ST COND FDITION

1t 15 now srx years sinee the publication of the first edition of
Llements of Medical Mycology ' Since then additional
information and new techmes have been advanced  \ greater
mterest 1 the field of medieal mycology, not only by derma-
tologists but also by intermists and surgeons has become mam
fest  The field of antibioties and new chemotherapeutic
agents has <hown remarkable advances  For these reasons,
then n revised edition of this book seemed timely

‘The stvle as presented 1 the first edition has been retained
de<pite the merease m ize  Clinieal aspects are discussed n
greater detul and are nore fully illustrated  The less common
diseases caused by fung are ineluded  The first two chapters
deal wath the clasafication of the pathogeme fung and diag
nostic procedures  Tle charters whach follow dhecuss the
macro orgarisms the t1 ves ritrcled diseases produced and
treatnert The mmu e ice wrs and tte antibioties and
newer chemotherapeutic agents are briefly reviewed

This book 15 offered as a guide to students of mycology and
dermatology as well as to nternists and surgeons It makes no
preten e of bemng 1 complete reference book  Tor such pur
pose the reader 15 referred to the pamstaking and thorough
worl of Carrol W Dodge

Jacos Hyaus Swartz M D
Boston Apnl 1949



ARite INTRODUCTION TO THE FIRST EDITION

complementing the study of mycology through a second facet,
thereby supplying the third dimension, so to speak, that could
otherwise be obscured or lost by one eyed v1s10n

Frep D WEmwan, M D
Philadelphia, August, 1943
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PREFACE 10 THE FIRST EDITION

This text has been designed to serve the practitioner as a
guide 1n the study of fungus di~eases  The aims of simplieity
and conctseness 1n both content and expresston have required
sacrifice of a certain amount of detail and of the discussion of
certam of the rirer diseases  \s a result, ~ome of the <tate
ments that appear 1n the following pages may to the exper
enced mycologist because of the economy of detail secn dog
matie

If this «mall yolume <ucceed- m 1ts purpose of fanmhanzing
<tudent< and phy«icians with the terminology of mscology,
with the more common diceases produced by fung: and with
the laboratory procedures emploved 1n diagnosis of the e, the
TIibor of compiling 1t will be sufhciently rewarded

The booh mahes no pretense at serving the purposes of 2
defimtive text  TIor such a work the reader 1 referred to the
punst ihingly thorough work of Dodge which 15 the foundation
on which this volume has been built

Jacop Hiavs Swartz, M D
Boston July 1943



HISTORICAT NOTT

Micology the study of fungi, eame nto existence before
bacteriology It began when Hooke m 1677, constructed a
mapmifying lens and studied the yellow <pots on the lewses of
the damash rose and found that they consisted of filtamentous
orgamsms that he deserbed m detmal and ilustrated with
drawings

In 1686, Malpgh devoted a chapter to  Plantis quae m
alus vegetant’ In this chapter he mentions the genus
Mucedo In 1729, Micheil desenbed the genus Aspergillus
among other fungt  In 1702 Tmnaeus 1n his book entitled
Spectes planterum  summanzed all that was known on the
subject of fungt and alvo named a large number of species

A good deal of progress was made m mycologs in the early
part of the maneteenth century It was not until then that
fungt para 1tic to man began to attract attention The first
mmportant fungus discovered was that which causes thrush
this organinm was desenibed by Tangenbeeh 1n 1839 In 1843
Charles Robin described the thrush fungus in detail  Robin
alvo wrote a book on mycolopy entitled Histoire naturelle des
tégélcaur parasiles qui erossent sur [ homme e sur les ammaunz
ruanls

In 1843 Schornlein discovered the fungus producing fayvus
In that year Gruby desenbed the fungus of nngworm and
pomted out the difference between ningworm fung of the large-
spore and of the small spore type 1In 1846 Lichstedt dis
covered the fungus of tinea versicolor  In 1870, Tilbury Fox
described tinea pedis

Mycology continued to attract attention up to the time of
the discovenes by Pasteur and hoch 1n the field of baeteriology
these discoveries brought bacteriology 1nto the foreground at
the expense of mycology  However m 1910 Sabouraud s scien
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Three Thousand Mycological Terms, by Walter H Snell
(Publication no 2, Rhode Island Botanical Club, Provi-
dence R1 1936)

Diagnosis and Treatment of Skin Diseases, by J H Swartz,
MD and Margaret Gleason Reilly RN (DNew Yorh
Maemillan Company  1935)
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X1y HISTORICAL NOTF

tific work on the subject of myeology brought to the fore a
neglected and almost forgotten subject, his book Ies tegnes
15 2 classie

Sinee then numerous worhers both in this country and abroad
have worked hard and made excellent progress on the subject
of mycology  Castellam ments mention for his work on the
tropreal mycoses Jadassohn and Bloch for their researches
particularly m the ficld of immunology of fungus diseaces,
\ieschen Bruhns, and Alexander for their work on dermato
phytes  De Beurmann for his mnvestigations of sporotrichosis

Outstanding in this country are the names of Werdman
Hophins Benham Wiliams Dodge, Henriet Emimons, Jacob
son Martin, Conant Moore Tewis and Hopper, among the
large number of workers who are contmwng the researches n
mycology begun i the early mineteenth century
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CHAPIER I
GI NI RAL DISCUSSION

OriGIN asp MorrnoLocy or Funer

Tm: $L\G1 compo ¢ & large heteropeneous group of plants
laaified as thallophytes and et terized by their tack
of chlorophyll  In contrast to the algae which obtam ther
nutrition from morganie ~ubstances with the aid of chlorophyll
and the un~energy the fung Ine on deeay ed organic matter
Structurally fungt <how two di tinet parts the vegetative and
the reproductive portions

VFGETATIVE PORTION

This part i~ ealled the # allus or myechum and 1~ made up of
<eptate filaments called iyphae  The latter are surrounded by
cell wall \n exception are the fen prumitn e famabies howing,
a nahed and amebod vegetative body  In a few groups the
hyphal walls gne the cellulose reaction but most of them gne
the ehitin reaction In fructific.tions and resting cells the
hyvphal wall first appeirs as a thin hyaline membrane that
Lecames thick er and may be further differenticted by ~ecretions
and doposits of minerals or re 1ns or colored by pigments  The
indinidual haphae are generally intertwined in folthhe mases
Such a mass usually absorbs food at any pownt of the surface
Rmall mycehal branches that «crve to attach the myechum to
the substrate and ab orb the nutrients take on a specialized
form and function n several groups When the absorbing
organs are roothihe thev are desenbed as rhizaads  When their
function 13 purely that of attachment, the organs are called
holdfasts (Rhzopus)

The scptum often forms by furroning  Durmng rapid growth,
therr may be a delay 1n this .eptal deselopment, later com

1



2 LRLEMENTS OF MEDICAL M1 COLOGY

pensated by sunultaneous or suceessive dey elopments of septa
In some spectes (viz Phveomycetes) the septa are entirely
suppressed  The whole myecelm 1s then a «ngle, branched
multinuclear ma-s of flaments becoming <eptate dunng the
formation of reproductive organs or under conditions of poor
nutrition

RFPRODUCTIVE PORTION

This pirt 15 made up of spores  Spores may be defined a3
charactersstieally formed eells or groups of cells that <eparate
from the mother plant and tahe on an indnidual identity as
new independent structures  They serve 1 propagative pur
pose or that of resisting uniai orable environmental conditions
The sumplest form of devclopment 1s that m which hy phal cclls
separate from the parent hyphae and deyelop into new hy phae
These individual cells are ealled arthrospores or thallospores
From the«e there t~ a4 gradual transition to more ty preal <pores
having 2 charctersstie form  The spores are i1 many cases
formed by abstriction  n others spores arme on specrrhized
wporophores  Sporophores to which speciihized <porogenous
cells are attached are known as sporangiophores  The pores
within the sporingia (specialized «porogenous cells) are termed
sporangrospores  Comdiophores e sporophores that abjoint
thetr spores exogenou ly at their tips  the ¢ spores e ealled
contdta Spores may have 1 scvunl ongin repre entmg the
fu 10n of two cells or they may be 1exual Mot pathogenic
fung produce asexual spores  <ome of them both <cvual and
acwual spores  Thowe producing sexual spores e chlled
perfeet fungr  tho ¢ <howmng only the a exual type umperfect

Jungt
Pmysrorocy
€ ROWTIt AND RE § RODUCTION

Water The fungt grow and reproduce best 1n relativels ligh
humidity  This charcten tic makes 1t posible by tran -
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4 ELEMEATS OF MEDICAL V1 COLOGY
DEFINITIONS

Tusrrvs  The entire vegetatne portion of the
fungus

Hypia A cham of ¢ylindrie or club-shaped cells
formmng a filament

>=\.==” MyceLwn A mass or colleetion of hyphe

E 2.2 SrororHort A specialized hypha to which pores
are attached

Sreriama  Aspecialized hyphal cell ta shieh pores
are attached

Cruns  Swollen hyphal tipa varying greatly 1n size

Seirars  Sumple comvoluted hyphae that may tike sll

the forms of a tendrl—from a spntlum hhe form to a
closely set cail

L= Racquer \aceuisr  Club-sliiped cell  the clubbed
end of one cell being nttached to the mall end of an ad

TS jacent cell

Curastivo ponrss  Thallospores formed by the concen

O tration of the protopla m of a hypha within a awollen
portion of the filiment the membrane of which becomes
thichened  They are purcly resting, rpores and are elosely
analogous in function to the spares of baeteria

@ Ft 1 Lame elingated chambered bodies Jooking
very much bhe chlimydaspores and diviied nto <og

ments by parallel transierse septa



CFNERAL DISCUSSION 3

Lapospore  Any spore formed within a
membrane of the parent cell

Asco rort= A specal eliss of endospores
frrmed 1in a membrane known as the a cus

. The number of spores 1n the ste 1 imited
to tvo four or exht and s con tant for

the particulir peeies producing them

B 1pto rore  An exospore on a special
tvpe of eporophore known as a b wdum

Tiarrosrorr  Cells that form a part of
the vegetatine portion of the fungus

Brasrosrore A thallospore that devel

ops by bud liny, from the end or e of the
puent cell and that may i turn throw
out another tud or a mycehal flament
without becommg detached and without

any pennd of latency  The buds of yeast
cells are fanuliar examples

ARTHRO PORt  Structures formed by the segmen
tation of 4 hypha into a chain of cells at first cubicdl
and later rounded

Contors Cell of wrregulirshap andsize borne free
and ongmating asesually from the my celial threads by
W a process of budding septation or abstriction They
may bo pedunculated nonpedunculated Literal or

termunat
Peorvate Booies  Swollen ani frequently curved
ends of hyphae that g e off a row of abortrs e hranches
from one <ile the structure vaguely resembling a
comb

N\oputar Bopies Large rounded cells knotted to
gether forming dense masses

Zxco vore A scwual cell produced by the fu 1on of
two undifferentiated cetls
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GENLRAL DISCUSSION 7
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Fi6 3 Asto romres

Ozxygen  The commen pathogeme fungl require oxygen for
growth and reproduction  \ctinom;y ces bovis however 15 an
exception

Vitrogen  The usual ~ource of nitrogen i eulture media 15
peptone In the <kin heratin 1s the source of mtrogen The
manner i which the skin fungi utihze the ammno aesd 1n hera
tin has not been determined It has heen hown that most
fung require amino aeids when grown on artifi;al medha and
that a suitable muixture of amino acids 15 desirable for the opt1
mum grow th and reproduction
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GE\ETAL DISCUSSI0N 7

Orygen  The common pathogene fungi require o\ygen for
growth and reproduction  Actinomices bovr  however 1> an
eXception

Mitrogen  'The usual ~ource of mtrogen m culture medn 1»
peptone  In the <kin keratn 1~ the <ource of mtrogen The
manner m which the <kin fung utilize the amno acids 1n kera
tin bas not been determiped It has been <hcwn that mo t
fung require amino acids wlen grov n on artificnl media and
that a <witable muxture of amno acids 1~ desirable for the opty
mum grow th and reproduction
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Bro8 th and repraduction  \ctmomyees boyis howcver 15 an
€xception

Metrogen  The, usual souree of mtrogen i culture medin &
Pebtone  In the whin keritin 1~ the source of mtrogen  1he
manner i which the <hin funm utilize the wamo rad m ko
tn has not heen determined It has been hown that mo t
fung: require amuno acads wlhen grown on artifiesal medin and
that a Suitable musture of anuno acids 1 desirable for the opti
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8 ELEMENTS OF MEDICAL MYCOLOGY

Inorgamc Salts  Traces of potassium, magnesium, 1ron, and
calcium are necessary to secure good grow th and reproduction
Of the nonmetallic elements, phosphorus, sulfur, carbon, and
nitrogen are important

Hydrogen Ion Concentration  Most fungi grow best in media
supplying a concentration between pH 5 and pH 7

Temperature  Optimum temperatures vary greatly with the
species  Some species grow well only at body temperature,
others at any level betw een room and body temperature  Most
pathogenic fung: grow well at room temperature

Laght Most pathogente fung: develop as well 1n the dark as
m hght Ultraviolet rays of special wave lengths do have an
inhubiting influence  Roentgen rays have proved to have only
shght inhibiting influence

Pigment Lewisand Hopper, mn their study on the production
of pigment, concluded that pigment 15 the product of metabo
Iism Trnchophyton rubrum and Microsporum cams were
found to synthesize pigment m the presence of such monosac
chanides as dextrose levulose and mannose and one disaccha
ride mannitol Pigment was not produced when the only sugars
i the culture medium were diacchandes, trisacchandes
polysacchanides and one monosaccharide, galactose Foster
stresses the importance of available minerals particularly 1ron,
copper and mangauese

CLASSIFICATION OF PaTtHOGENIC FUnGt

The pathogeme fung may be ¢ assifi 1 as follows
I Yeast and yeastlike fung:

A Perfect
1  Saccharomycetaceac (true yeast)
2 Indomvces (auct ) (filamentous yeast)

B Imperfect
1 Cryptococcus (Torula)
2 Candida (Moniha)
3 Pityrosporum
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II Rmgworm fungt
1 licrosporum
2 Tnchophyton
3 Lpdermophs ton
4 Endodermophyton
III  Other pathogeme 1mperfect fung
1 Cocadioides immtrs

Hormodendrum
Histoplasma capsulatum

D o 31D

ces punutl ~1mus)
Sporotrichum
Actiomy ces
Blastomy ces dermatitidis

© w1

Paracoccrdioides brasiliensis

Mala« ezia furfur (Microsporum furfur)
Miero porum minutt stmum (Actinomy-

The pathogenie fungt may alvo be classified as follows

I The Superficial

Mierosporum
Tnchophyton
Eptdermophyton

O A 02 N

mnutissimum)
Hormodendrum
Cryptocoecus (Torula)
Candida (Monilia)

w o

Malassezia furfur (Microsporum furfur)
\etinomy ces mmuti~eimus (\ierosporum

With the exception of Cryptococcus and Candida the fung:
listed above are not hnown to attack the visceral organs al
though dissermnation by the blood stream may oceur

II TheDeep These micro-organismsmay attack visceral
organs  The <hin may be of primary or secondary

1y ol ement
1 Actimomyces
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Cocerdioides immitis
Paracocadiordes brasihiensts
Blastomy ces dermatitides
Sporotrichum schenht
Histoplasma capsulatum
Cryptococcus neoformans
Candid s albieans
Rhinosportdium seebert

10 Aspergillus

11 Geotrichum
Touner anp TueIr RELATION TO DIsPasE

The followmg 15 a classification of the pathogenic fungi, the
tiesues wttacked by each, and the diseases thev produce

L N O X

Cryplococcus (Torula)
Nertous system  menmgitis
Shan  ery ptococcosts eprdermica
Luropean blastomy costs
Canduda ( Morlia)
Mucous membrane  thrush
1agmitis
Shin momliasis  Foldw, and mterdigital areas on the
hands are particularly susceptible
chronte paronychia
Lungs broncho pulmonary momilasis
Sy stemic imvolvement  positive blood cultures
MMcrosporum
M Canis (lanosum) ammnl type
Most frequently 1 this countryv tmea capibis i chil
dren occasionally, tmea barbae M1y muolve gl
Dbrous shin 1 both cluldren and aduits
Al aqudowint  human type
Tmea capiis m children  Rarely, attachs glabrous
<hn, produeing abortive lesons  More frequently
found 1 I'ngland
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M Gypscum (fldeum)  anmml type

Tinea eapitis and glabrous shin ivolvement 1n children
Trichophyton schoenlewny (Achorion schocnleint)

Scalp bedy, and nails  favus
1 richophyton gypseum

Rhenion

Tinea sy conis

Glabrous shin mvolvement
Trichophyton rubrum

Exten e glabrous shin ny oly ement

Ony chomy coms
Trichophyton rosaccum

Tinea sy cosis

Om chomy cosis
Trichophyton rolaceum

Tinea capitis (black dot nngworm)

Kerion

Tinea syconus

{ labrous shin 1y olvement
Trichophyton tonsurans (T craleriforme)

Tinca capitix
Trichophyton sabouraudy (T acuminatum)

Tinca capitis
Trichophylon sulfureum

Tinea sy coss

Tinea capitis

Glabrous shin 1nvolsement
Epmdermoph fl (L 4 Te)

Hands feet groms fungus mfcetion (viz  dermato
phy to;m alvo caused by Trichophyton famly)
Lndoder E concentricum) (T' concentricum)

Skin  Tokelau ringworm (tmea imbricata) Occurs 1

Chma the Malay Peminsula varous Pacific 1slinds
Malasscaa furfur (Microsporum Surfur)

Shin particularly upper trunk and extremuties tinea
versicolor
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Actinomyces minubissimus (Macrosporum manutissymum)
Skin particularly groms and axllae  erythrasma
Hormodendrum
Phalalophora rerrucosa
Sk chromblastomy cosis
Rhanosporidium seebers
Anterior nares  rhinosporidiosis
Blastomyces dermalifudis
Shin deep structures lungs, central nervous system
(rarely) American blastomycosis
Sporotrichum (S schencla)
Skin, svstermc myolvement  sporotrichosis
Coccrdiordes immibis
Tissues of the pulmonary, osseous, cerebrospimal, and
cutaneous systems, these appearing to bear the brunt
of the infection (with the exception of the gastro n
testinal tract, no part of the body 1s entirely 1m
mune) coecrdioidomycosis (California disease), two
forms —acute (valley fever) and granulomatous En
demic 1n certain parts of North America, sometimes
bemign, usually mahgnant and rapidly fatal Clmically
simulates tuberculosis, syphilis, glanders, or neoplasm
Paracoccrdiondes brasthiensis
Shin, mucous membrane and visceral organs  de
Almeida’s disease  Lutz s disease, granuloma para-
coccidiordes
Actinomyces (Nocardia bovix N 1sraeh)
Skin (particularly of head and neck), systerme mvolve
ment actinomy Cosls
Hastoplasma capsulatum
Skan  histoplasmosis (Darling s disease)  Systemic
(Reticuloendothehial ¢y tomy cosis)
Aspergallus (A fumgatus A mger)
Shan, nails and lungs  aspergillosis
Geotrichum Lant
Oral mucous membranes Broncho pulmonary geotr
chosis



CHAPTER 11
DIAGNOSIS O' TUNGUS INI'LCTION

HE pIach0SIS of fungus infection 1s made on the basis of
Tthc chmeal peture It can be confirmed by the following
laboratory procedures

1 Threct microscopie exammation
2 Cultural charactensties
a) culture media
b) gross appearance
¢) microseopic appearance
d) fusion of my cellum
€) fermentation test
Filtered ultraviolet radiation
Cutaneous test
Anmal moeulation
Agglutination test
Precipitation and complement fixation tests
Histologic examination
Roentgenologic exammation

© 00 ~3 ;U A

Direcr \MIcroscoric DyaumaTiov
MATERIAL

A e tion of the ted material 1s
requisite 1n every case diagnosed as fungus imnfection The
selection of proper matenal 1s important smce hit-or muss
selection accounts for many negative findings It 1s wise also,
to take plenty of matenal for both culture and direct micro-
scope study

In tinea eapitis the stumps of hars make the best matertal
1m tinea barbae both the myolved hairs and the contents of
the abscesses are used In tmes of the glabrous shin (viz,

13
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tinea cruris, tinea ciremata, or dermatophytosts of the hands or
feet), the shin scrapings must be taken from the margins tnd
rolled toward the normal skin, or from the roofs of the vesicles
In blastomycosts, we look for double~contoured bodres 1 the
pus, they may also be seen i tissue 1n or outside the glant
cells In actinomycoss, the sulfur granules in the discharge
are the best materal for study  If my cosis of the lungs 1s sus
pected, a specimen of the sputum or preferably fragment of
tissue or secretion obtamned by bronchoscopic exammation
should be used for direct microscopic examination and cultural
studies

APPARATUS

The essential equipment for direct microscopie exammation
of the matertal m question comprises the following
1 Lpilating forceps for removal of hairs
2 Small curette or epilating forceps for glabrous shin
3 Sharp pointed toothpick to help in transferring the scales
from the forceps or curette to the shde
Several glass shides and a cover glass thoroughly cleansed
with alcohol
Tuberculin syrmge and 20 gage needle to aspirate pus
Sealpel to cut up coar<e scales and nails
Small curette for obtaining narl materal
I'en per cent solution of cresol for sterihizing curettes and
scalpels

'

@~ e

TECHNIC

Place the matenal on a shide, adding a few drops of 20 to 40
per cent sodrum or potasstum hydroude, preferably the latter
Cover with a cover glass heat shightly, and allow to clear for
ten or fifteen minutes before examuning under the microscope
Do not mustake fat globules or air bubbles for spores Do not
mistake potasstum hydroxide erystals for branching mycelia
Do not use too much potassium hydroxide i preparmg the
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shde, 1t will run over the corver glass and the preparition will
be me~wy and unsatt fretory

Do not boil the potassium hv droxide when w yrming the shide

Do not redy on & wngle negative mcroscopie finding B
amme at lea t three preparations

Stawns for Haw and Seales  ~tuning 13 necessary for per-
manent preparatton, «inee potasswum hydroxide in o few days
or even hours destroys the mycehum and the outhne of the
spores  Of the ~tmming procedures de~enbedd n the bterature
the following deserv ¢ especinl mention

Adam.on (1890) recommended cleanng with 5 to 16 per
cent pota wum hydrowde apd stammg by the Cram method
Chalmers and Marchall (1911) suggested <oaking, sciles for
some hours mn 40 per cent potassium bydroade placed on a
watch glass in the incubator at 40 C  then tran<ferring the
specimens to watch glass contammng 15 per eent alechol  After
thirty minutes they should be removed to a <hde the aleohol
being alloned to evaporate  After drying over a flame the
specimens are staned waith ambhine gentian violet over a thirty
mmute prnad - They are then treated for three mnutes with
Gram s 1odine solution decolonzed for thirty minutes with am
tne ot and staned for a minute m concentrated aleoholic
eoun whieh 14 then washed off with amhne ol or clove ol
Tunafly the specimens are treated with xviol and mounted
balsam

Unna s method {1591) 15 1o rub the senles of the epiderms
between two Jhides moa httle glacial acetic amd  The shides
are then drawn apart and held briefly over a flame to dry
W 1th aleohol and ether the fat s removed and the preparations
are stained 1 borax methylene blue

Tnny Jr (1929) nds the tollowing hfication of
the Pappenhenn Unna S¢ method  Fiax the Jhan m abeolute
aleohol run it through aicohol to xylo) and embed 1t 1n paraf
fin  { ut 10 microns-thich sections of the shin stan them with
promne-methyl green for five to ten seconds rmce in water
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dry with absolute aleohol, and mount 1n balsam  [he fung
are stamed red, and the leukocy tes green to blue green

The Swartz Conant* stamn has the adyantage of (1) gnang a
permanent preparation for class demonstration, and (2) elm
mating artefacts that might be mustaken for fungr  The tech
mic1s as follows  The cutaneous scales nul serapings, or hairs
are given prelimnary cleanng with a 5 to 10 per cent solution
of potassium hy droxide and transferred to a wateh glass  Two
or three minutes of washing with water will stop the action
of the potassium hydrouide and the material 1s then transferred
to a shde and gently heated m a drop of lactophenol~cotton
blue and a cover glass pressed on the preparation  The emder
mal cells are stamed light blue the granular protoplasmic con-
tent of the fungus a deep blue  The stained material may be
mounted 1 clear lactophenol

Williams (1927) recommends the use of glvcerm to replace
the potassium hy droade after the shin scale 1s treated with the
latter (see p 14) Such a preparation can last sev eral months

Stain for Sputum and Pus  The suspeeted sputum, pus, or
exudate 1s put on a shde and 20 to 40 per cent potassium hy-
droudersadded A cover glass1s then placed oy er the rmxture
which 1s heated <hightly allowed to clear, and exammed micro
scopreally under high dry power for mjycelium or spores If

Gm orce
Laette acd 10
Phenol erystals 10
Glyeernn 20
Water (distlled) 10
0 0%

Cotton blue (C 4B I ourrter)

The last ingredient 13 added after the other ingredients have been s olved
with gentle warming

1 Langeron s Précis de microscopte gives this formuls for lactopl enol

Gm or cc
lactic aad 10
Plenol erystals ; g
Gl n
3 cern 1o

Water (distilled)
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fistulas dramnimg sinuses or abecesses are present the matertal
m order to avord contammints must be obtuned from fresh
lesions  Somettmes several preparations must be exammed
before the orpantsm 13 found The lactophenol-cotton blue
stain 18 the most satifactors, since 1t does away with <ome of
the artefacts 5o e1sy to mstahe for fungs

Wet India Inl Preparation  This procedure 1s useful m
demonstrating the capsule m Cryptococcus neoformans  Weid
mnan and Treeman described the technie as follows ‘A loopful
of india mk 1~ placed on a glaws shde and a loopful of culture
matertal 15 quickly emulafied m 1t A large cover shp 15
quickly applied and pressed gently ’

Contrast Stain This 1s a new method de~cribed by one of the
authors (J H R} The suspected material 15 ¢leared 1n 10
per cent potassum hydroude until 1t has a semitransparency
and a gelatinous consisteney  This may be done m a wateh
glass orunder a coversiiponashde  The potassum hy droxide
15 then thoroughly washed out of the matenal with tap water
usmng a fine pomnted pipette The material 1» then further
cleared by sotking 1 = lactophenol mixture (see p 16) until 1t
becomes transparent It 15 then placed on a clean shde
and the lactophenol 1~ washed anay with tap water If the
matenal 1s rather thieck 1t mav be smeared gently by touchmng
the top with the flat <ide of a cover shp then allowed to dry
and passed through a flame three or four times and heat fixed
If the <hun scales do not dry eswly the reverse «ide of the shide
should be heated gently until the scales can be seen to adhere
to the shide beforc heat fiing Phloune B (5 per cent) 13
applied with a medieine dropper and heated gently over a flame
for thirtv to sixty ~econds The slide 15 then washed well mith
tap water and blotted dry A few drops of the supernatant
flwd of a lactophenel-cotton blue* and clove o1l mixture equal

Lactophenol—cotton blue aad clove ol 1 equal pasts are mused will 1n 4 fest
tube The clear supernatant flud 1 drawn off with a capillary pipette  Fresh
preparation sk ul be mad we My
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parts, 15 applicd to the smear and heated gently over the flime
The tissue will stain hght blue and the fungus will be stamed
red

The major artefacts are fat cells, potassium hydroude
branching erystals, and mosase structures—the latter irregular-
shaped motheaten like forms similating mycclhum, found m
the intercellular spaces  Most mycologists agree that thee
structures are not fungus mycela, but disagree as to whether
they are degenerated fungi, cholesterol intercellular artefacts,
or a result of action of fung1 on the metabolism of the epider
mal cells

CurTurRAL CHARACTERISTICS
CULTURE MEDIA

Broadly spealang, media are ether sohd or hquid — Solid
media are the most widely used, except mn certam physiologic
and spore germumation studies, where liquids are more useful
Tap water, milh, and sumilar natural hquids used alone or in
combination with one or more other substances were the most
popular early media  There have since come into use certamn
solutions of known chemical content that provide the varous
metallic elements neces<ary for growth, as well as one or more
orgamc compounds contamnmng the requisite ¢irbon and mtro
gen, such as the Czapek or Dox solution  The former 15

Gm orec
Distalled water 1000 0
KHPO, 10
ROl 05
MgSO,7H,0 05
FeS0, 001

There are It common use many formulas for both solid and
hqud medra contaming aqueous extricts mn the form of infu
s1ons or decoctions  Infustons are prepared by extracting the
materal, rather finely drvided, and steepmg 1t for an hour or
more n water The only one in use at present 15 the meat i
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fuston A muxture of one part of finely chopped lean meat s
macerated with tno parts of ditilled water and chnlled for
eighteen hours, with occasional stuming It 13 then stramed
whle cold through 2 fine cloth and 1 per cent peptone and 05
per eent sochum chlonde wre added  \fter heatng of the prepa
ration until solution 15 tomplete codwm hydroxde 18 ndded
untit the reaction s shghth alhohne (practieally neutral to
phenolphthalein)  After heating on a water bath for thurty
munutes oy er a free flame the mixture 1 filtered while still hot
through paper or through cotton and cloth  Finally one per
cent of the dewred nutnents 1 added and reaction adjusted as
neees

Because of greater speed of the process and low protem
content 1egetable decoctions make <wtable media  Duggar
{1909) <uggested the cqunalent of 50 Gm dry wewght of the
substance for every 1000 ¢ce of water  The plant should be
washed peeled and shiced thin  The proper amount of water
15 then added and the whole bot'ed 1 a steam stenlizer for two
hours neyer bemng allowed to cook on the bottom of the con
tamer Water lost by evaporation must be replaced  After
the larger vegetable particles hate been removed by strarnng
the decoction 13 filtered through paper

The earhest ty pes of solid medsa were shices or plugs of raw or
coohed segetables  Raw iegetable must have the outer shin
washed and stershized esther with aleoho! allowed to evaporate
or with stenle water washes  inother requirement is o rela
tnely dust and spore free atmosphere  Cylinders of the veges
table cut out with a stenie cork bore of shghtly smaller duam~
eter than the test tube wed are sheed diagonally and placed
aither i a special stente test tube or 1 one contasmng one or
two glass beads and a amall smount of water  To msure con
tinued moisture of the surface of the slant gly cerol 1s sometimes

ubstituted for the water or u~ed 1 addition to it It 1s well

te keep in mind that the glycerol 1s a possible addttional source
of earbon
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The other sohd media are collordal gels—esther silicates, pro
temns, or carbohydrates The silicates, because they are dif
ficult to prepare, are not practical The prinetpal protems
we egg albumin and gelatin  they are hittle used 1n my colog;
except 1n studies of the organism’s ability to attack and digest
protein  The carbohydrate media, chiefly starches and agar,
are the most frequently used

The most commonly used formulas for culture media are

5aporRiUD « Mepiuy

Gm orcc
Maltose (brute de Chanut) 100
Leptone (granulee de Chassmng) 00
A,ar agar 150
1000 0

Distilled water
The nuxture 13 dissalved 1n the autoclave filtered through paper poured
wmto Lrlenmeyer fla ks to a depth of about 1 cm and sterthized once i the
autoclave allowing the temperature to rise slowly to 120 C
The formula for Sabouraud s consery ation agar 1s the same as that gien
above except for omuston of the sugar  This medium was fiust adyocated
by Sabouraud to prevent pleomorpht m (the loss of culturil characteristics
through excessive vegetatise growth)

ConseRy ATION AGAR MEDIUM

[
Teptone 100
\gar agar 180
1000 0

Dustilled water

W EIDAraN » MODIFICATION OF S4ROURAUD % MEDIUY

Gm orec

Agar agar 18¢
Ieptone (Fasrchild) 100
Dextro e { Arerican granular) 400
1000 ©

Water
1 D solve ingredients and filter through chee ectoth
2 Adjustment of pH 1s not nece sany (the fim herd meditm should have a

pHof 50)
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3 Sterihze at 100 C for thirty minutes on cach of three sucees e days

Cory Meat Acar Meptua

Gm oree
Yellow corn meal 400
Agar 1gar 150
Dustilled water 1000 0

Mix the corn meal with 500 ce of water and kecp heated to 65 C for one
hour Then filter the mixture Dissolve agar m 500 cc water and mux the
corn meal and the agar  Filter through cotton while the flask 13 kept 1n a
steam buth  Fill test tubes with the deaired amounts  nutoclave for 20
munutes at 15 pounds pressure slant tuhes and cool long enough to solidify
the medium

This medum larly facal the d of the various
species of Candida (Moniha) Jts chef value 13 to facilitate the study of
charactert tic spore formation It may be u.ed 1n the study of spore formn-
tion i Cry ptococeus and 1n some of the dermatophytes

Excellent results hayc frequently been reported with various
fungt on earrot agar  The following 15 2 ty pieal formula

Tarcar s CARROT AG4R MEDIUM

Gm orec
Carrots 500 0
Peptone (Rostock) 100
Agar agar 20 0
Water 1000 0

Porato-CArroT AGar Mepion

Gm or cc
Carrots 200
Potatoes 200
Aga1 agar 1o 0
D1 tilled nater 1000 0

Wa hand peel the vegetables cut mto smll preces add 700 ce of water
and boil the muxture untif 500 ¢, remams  Filter Di olve the agar in 500
eo of water by heating and mu the agar and the vegetatle mixture Puta
measure 1 amount 1n each test tube autoclave and lant

This mediam 1 u eful to demonstrate the pigment h

tie
for the species
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W 1dely used are the Curne (1917) and the Fulmer and Grumes
(1923) formulas for synthetic media

Gm orcc
Ammonmm chloride 188
Dipotassium hydrogen phosphate 100
Caleum chiloride 100
Sucrose 50 00
Agar agar 15 00
Water 1000 00

Wort Acar (DiFco)

This medium 15 useful for the wolation and differentiation of the yeast and
yeasthke orgamsms  The pH of the mednum 13 about 4 § and therefore 1n
hibits the growth of bactenal contamimants

Anaeropic Meptoy (BREWER)*

This medium s obtemed from Bal Dol 1 Lab 'y
Maryland
Gm orec
Pork infusion <olids 10
Peptone (thio) 10
Sodium chlonde 05
Sodium thiogly colate 01
Agpar agar 00>
Water gs ad 1000 0
Avaerosrc MeptuM (\oRnis)
Gm orcc
Soluble starch 20
Dipotassium hydrogen phosphate 02
Calewm chforide @05
Ferrie chlonde 001
Sodium mitrate 006
Asparagin Q0
Agar agar 20
1000 ©

Water q« ad
The above two media are chuefly u ed to 1wolate Actinomyces
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Bits of shin, natl elippings, horn, feathers, harr, and bone are
not uncommonly employed as media m mestigative work

Thorough cleansing and stenhzation of all apparatus used
mwork with pure culture are essential ~ Sterthization by chemi-
cal agents 15 accomplished by the use of (1) halogens—chlorine
oriwodme (2) salts and heavy metals—copper, mercury sthver
ete  (3) organic compounds—formaldehyde phenol, salieylic
compounds and volatile oils  Stenlization by the use of such
phy<ical gents as heat and light 15 al o posuble The auto
clave 1s the most effectise means  For most media, 10 to 20
pounds of pressure for a fifteen to twenty munute pertod 1s
<ufficient

Fultratwn To retaw 1n proper condition biologie products
easily altered by heat 1t 15 often necessary to filter them through
a porcelain filter with pores so small that bacterta cannot pass
through

‘The methods employed m 1~0lation of micro-orgamsms are
the followmg

1 Culturing of Material Taken Directly from Lesions (see pp
13-14)

2 Sumple Transfer The techmc1s the same as that used in
bactenology  This method 1s suceessful only when the colony
15 small and free of other organisms  If shight contammation
15 present careful transfer from the colony under mvestigation
may give o pure culture  Otherwise dilution and plating out
must be resorted to

3 Dilutwn  About three agar tubes are melted and then
cooled almost to the solidifying pomt  The tube 15 moculated
held vertically, and rotated to mux the contents thoroughly
A tany drop of the melted medium 1s transferred to the second
tube and the process 15 repeated <everal times until three
tubes have been moculated The contents of each tube are
then poured into a Petri dish  When solidified they are n
cubated until growth 15 evident  Individu il colomes are then
transferred to slants
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PRESERVATION OF FUNGI

Lewis and Hopper recommend the following method of pre
serving, fungus colonies tor demonstration purposes When a
colony has reached the size of grow th destred and a characterts-
tic appearance, the cotton pledget 15 moistened with a 40 per
cent solution of formaldehyde and replaced 1n the test tube
After twenty-four hours the pledget 1s trummed off even with
the test tube and dipped n paraffin to present evaporation of
mosture from the agar

Gross cultures are studied for (1) rate of growth (2) tvpe of
growth 1e, smooth, granular, cottony, etc  (3) pizment for
mation, (4) tendency to pleomorphism, (5) appearance of
growth under a low power microscope

MICROSCOPIC APPEARANCE

The morphology of the organism 1s studted by taking a small
wmount of the growth, together with a little of the culture me-
drum  stammg the preparation with lactophenol-cotton blue
after 1t 1s placed on a shde, and examining 1t microscopreally
Examination s repeated at progressive stages of development
Another method of exammmng an orgamsm microseopically 1s
the van Tieghem cell techue

Hanging-Drop Preparation (1an Tweghem Cell) This 1s the
method by which the morphology 1s studied while the colony
18 still growing  \ glass nng 15 cemented to a microscopic
shde with wax (the latter made by melting pure beesnax and
vaseline) and its top 1s coated with vaseling A drop of the
culture medium or of water 1s placed 1n the bottom of the cell
thus formed 1n order to produce a small most chamber  An-
other, smaller drop of water or medum 15 placed on 2 clewn
cover glass of sufficient diameter to cover the ing The tocu
lum 1 then placed in the conter of this drop the whole sezed
by forceps, and quickly myerted and lowered to the glass ning,
where 1t 15 pressed down gently until the soft vaschine seuls the
nng  The cell may be pliced on the stage of the microscope
and the morphalogy studied from time to time
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BINDING AGFNTS

Tor permanent preparations i s essentil to wwe binding
agents  The following are recommended

1 Duen cement

2 Clarte

3 isphaltsarmsh

4 Polyvinyialeohol Lactophenci~otton blue tan may be mixed with
the potyamy} aleohol and thus htve 8 combunstion cleanng a.emt  twn and
binding ngent

» Noyescement  Alivvesin 8§ parts with lanohn 20 parts  Hext 1]
thorcughly muxed  Tow et beat 3 heavy wuwe dipinthe cement and streak
elong the edgeof thecover by Tvis neres ary towork fast sinee the rement
hardens quickly It may be necesary to beat the wire several tmes to
smooth the eement along the edie of the eover <hp

FLSION OF MYCELIUM

Dasid on and has co workers have u ed this test toidentafy
unknesn speeses  Thesr findings show that the myeehum of
~traans of the <ame spectes only will {fuse when aflowed to
wmingle  The mycehum of two struns of \hierosporumn canis
fuse for example while the nryechiy of M cams wmd M udou
mt do not

FERMENTATION TEST

Hoplins Benham C(astellam and others elas~ify the yeasts
and yeasthhe fungt secording to their fermentation reactions

Frorenen UrrnasioLer RApiaTIoN

The phenomenon of flucrescence may fachtate thagnosts
ca~es of timea capatis tmea favosa and tinea versmicolor It
1s a partientarly valuable precautionary measure m cases 1
which 2 few mfceted hars may have been sierlooked m n
patient about to be dincharged as cured of tus dicesse  One
must hovever puard agamst bemg deceined by the fiuores-

cence produced by greases not removed from the scalp before
examination
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PROCEDURE

A Wood filter 1s attached to the window of an air cooled or
water-cooled quartz hght radiating ultraviolet rays, photog
raphers’ black cloth 1s used to shut out light around the filter
The room 1s darhened and the rays directed at the questionable
patches on the sealp or trunk  Lewis reports successful use
of these rays in 1dentifying certamn orgamsms 1n cultures

Cutaneous TesT

The trichophytin test 1s specific but not always diagnostic
The reasons are two (1) not every patient with a fungus i
fection 15 sensitized, the virulent fung for example, may not
have the capacity to sensitize (2) a positive test may denote
sen«itization caused by a past mfection and may bear no rela
tronshup to the chmeal picture n question By and large the
test 1s of questionable diagnostic yalue

Annran InocuLaTion

Inoculation of the fungus under inv estigation 1nto susceptible
laboratory ammals may help to establich the pathogemueity of
the orgamsm It 1s also valuable i obtaiung a pure stram of
the fungus Ammal mnoculation 1s particularly useful m the
study of the deep mycoses and of systerme nfection For
ammal susceptibility, refer to chart at the end of the book

AcarLuTinvation TEST

Benham and Hophins hav e used this test in the identificat on
of vartous strains of Candida (Momha) Conant uses the ag
glutmation reaction as a supplementary diagnostic test n
blastomj cosis

De-criptions of other available laboratory methods of ex
ammation such as precipitation and complement fixation tests
histologic studies, and roentgenologic examination, may be
found m all standard texts on pathology bactertology, and

medicme
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CHAPTER III
BLASTOMYCETLS YEASTLIKE FUNGI

Tm: TERMS Blastomycetes or yeastlike fung are applied to all
fungr that reproduce principally by budding We have
omutted those fung: which show yeastlike grow th only m tissue
and when grown at 37 C, but not at room temperature These
fung1 are discussed m Chapter VI With the exception of En
domy ces and Saccharomy ces, they belong to the general class
of Hy phomj cetes or fungt imperfect1 and nclude the following
genera

Raccharomy ces

Endomjy ces

Cryptococeus (Torula)

Candida (Momlia)

Paityrosporum

Castellami s simphified classifieation of these yeastlihe fungt
15 based on the presence or absence of my celium and ascospores

1 Buddmg Cr3 ptococeus (Torul)
2 Buddmg and mycchum Candida (Moniha)
3 Budding and asco~pores Saccharomy ces
4 Buddmng, ascospores, and Endomj ces
mj celum

The fung: of these genera produce budding forms not only in
lestons but n culture also  Contrasted with these are the gen-
era Blastomyees, Paracoceidiodes, and Histoplasma, which
produce budding forms 1n lesions but moldhke growths on all
media at room temperature

This chapter 15 devoted to a discussion of Cryptococcus (To-
rula), Candida (Monilia), and Pityrosporum

28
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Fic 4 DBUDDING AND NONBUDDING Brores oF CRYPTOCOLLLS NEOFORMANS
X 100

CryPrOocoCcUs NEOFOBMans (SAnFELIcE  VUILLBMIN 1901)
Synonyms  Cryptococeus homums  Torula histoly tica
MYCOLOGY

Thi~ fungus appears in tissue spmal flid or pus as a single
budding ovoid to spherieal orgamism from 5 to 10 mierons m
diameter veasthhe m character, and surrounded by a wide
gelatmous capsule  The refractile capsule 15 a charactenstic
feature and 1 diagnosti for this fungus

Centnfuged ediment of spmal flwd or pus should be ex
amumed while fre h by placing a drop of the matenal on a shde
and gently pre~sing 1t to a thin film under a cover glass The
fungus 1s best detected under reduced Light from the microscope
condenser Pus may also be placed m a drop of india ik and
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quickly examinated under a cover glass while still most  T'rozen
sections should be examined 1n wet Giemsa stam (undiuted)
Recovery of Torula organisms from the blood stream has i a
few cases been made by culture, they should be looked for n
the unne also

Fic 5 Cryrrococcts NEororvMans Ispra Ing PreparaTiov Srowina
CarstLe X 400

Culture material grows well on both Sabouraud s glucose
agar and blood ngar at room and incubator temperatures
Cultures should be kept for at least three weehks before being
discarded  The culture 15 yeasthhe mucond and brownih,
1t contains only budding eclls with characteristic capsules

IMMUNOI OCIC REACTION
According to Benham agglutination reactions e 1bent
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Fic 6 Cryprococets NEoFoRyans 1¥ Motse Lung X 400
Note encapsulated budding eell (Courtesy of Rhoda Benham)

Extracts of the orgamsm are <aid to eheit specific cutaneous
reactions 1n 1infected patients But the diagnostic value of
such tests 15 doubtful

ANIVAL INOCULATION

The organism 1s inoculable 1n mice rats rabbits and guinea
pigs the first two bemg most susceptible
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CRYPTOCOCCOSIS (TORULOblS OR EURQPLAN BLASTOMY COSIS)

Cryptococcosis 1s an infection of ammal or human tisue
produced by Cryptococcus neoformans This orgamsm re-
produces only by budding without mycelial or endo~pore for
mation It does not ferment sugars It scems to have a
special affimity for the tissues of the cerebrospmal system but
may alwo attack the pulmonary system, as well as other organs
and tissues of the body

Cryptococcosts m humans was first reported by Buse and
Buschke from Germany (1594~95) 1n a patient with generahized
lestons The causatnve organism, Cryptococcus neoformans
(Torula lustoly tica), »as 1solated from a tibial abscess  Curtis
(1890) 1solated this organism from a my xomatous tumor Be-
cause the early European cases showed shin lesions, Stoddard
and Cutler (1916) did not as<ociate their cases of <o called
torula memngttrs with the e wrlier reports  Freeman (1931) and
T evine (1937) reviewed several cases of central nerious system
mmohement  Cases of cutaneous imvolvement have been re-
ported by Wile (1935) Keseel and Holtzwant (1935) and
Dienst (1938) It can therefore be stated that torulosts myy
take the form of a generalized infection mvading the central
neri ous system or occur as a locahzed infection of the skin

Cerebrospinal Torulosis The symptoms and signs are usu
ally referable to the central nervous system  persistent severe
headache, stiff neck, vormutmg paralysis, convalsive scizures,
and decretced reflexes Eje changes such as disturbance of
vision choked disk, diplopia, nystagmus, and strabismus are
alo charactersie The ~pinal flud shows both increa ed
pressure and ncreased cells chiefly Ivmphocy tes Llevated
albumn content and globulin count and a memngitic coltordal
gold curve are sometimes observed  Cutaneous lesions may
accompany the memmngitis, W erdman reporfs a granulomatous
‘)l};‘;thologxcalb, the preture 15 that of 2 chrome leptomenn
mtis  The menmges are thichened, matted, wnd show adhe
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<1008 to the cerebral cortex I udation 1s seanty 1n amount
Tubereles are found <cattered throughout the myolved tissues
Lattle dufference can be discoy ered mucroscopically between the
memmngeal lesions and tho<e 1n the other infected organs In
the brain substance 1tself are found perivaseutar granulomatous
lestons and small nodules tubereles or glutinous cy«<thke strue
tures distnibuted here and there throughout the cercbral
tissues  Microscopie examimation reveals small spherical ge-
latinous spaces 1 which arc 1mbedded numerous Torula or
gamuns  Cellular reaction around the-e lesons 1s almost
neghgible and the gha tissue about the focus 19 only slighth
mereased  Targe mononuelear and lymphocytic cells are
found m and about the lesions  Outside the brain the lestons
of pulmonary and other forms of torulosts conwist of <mall tuber
cles or nodules surrounded by what 1ppear to be clear zones or
halos  The orgamsm may be observed both ntracellularly
and extracellularly

The disense 15 slowly progre sive and fatal death usually
occurring as a result of respiratory failure

Pulmonary Torulosts  This may be primary or <econdary
Sheppe records the only known ca e of the former type The
econdary form of the di ease oceurs m approuimately 42 per
cent of recorded cases The chnical picture may be confused
with that of tuberculosis syphilis or other pulmonary mj coses
There 1s nothang characteristiec about the pulmenary sy mptoms
signs or X ray picture of patients with cryptococcosis  The
diagnos1- of primarv pulmonary eryptococcosts 15 usually made
by cultural studies of the sputum and secretion obtamed by
bronchoscopie exammation This <hould be done 1 every
case of obscure pulmonary mfection  The diagnosts of second
ary pulmonary eryptococcosts 1s not ~o difficult to make

Other Forms of Torulosss The organism may secondarly
mvolve the spleen hiver lidneys and mesentene glands In
faet an enlarged spleen and unexplammed typhoid like fever
should put the exammer on the alert for the presence of a
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systemic yeastlike infection 1n cases where the possibility of
typhoid, undulant fever, or simlar infectious diseases has
already been ehminated Superfieial café au lavt patches
covered with furfuraceous ~cales may be seen on the eyelids,
the nech, the flexures of the clbows, and the thighs Other
shin manifestations are deep granulomatous lesions smmulating

i

Fro 7 PuLyovary CrYrrococcus
Showing focal and a large
lesion 1n the mght upper lobe (Courtesy of E B D Neubauser and Arthur
Tucker Am J Roentgenol Vol LIX No 6 June 1943)

those of syphuilis tuberculosts, and eoccidiordomyeosts  Dif
ferenttal diagnosis cin be made only on the basis of mycologie
studies The blood findings are not distinctive A moderate
leuhocy tosis (count of 8,000 to 25 000) 1~ present  the number
of poly morphonuclear cells may or may not show shight increase
Treatmen! The cutaneous and subcutaneous lesions 1f local
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1zed are best treated by exed 2on and dramage folloned by Al
tered semt intensn e roenigen ray therapy  This may be sup
plemented by rodide theraps to 8 pamt of mtolerance or by
eulfontmide or pemeitlin arboth to combat secondary bactenal
mfection  The sulfonamides may alvo be effectin e 1 ers ptocoe
cosis m intensine doses  Improsement with elineal tnal of
the sulfonamides have been reported by Conant et a1 Marshail
and Teed and others  heeney has shown that complete i
hsbition of the growth of C peoformans m vitre ¢an be ob
tamed with very Iugh coneentrations Treatment with sul
{onamudes should be continued for serernl weeks after aill signs
of climeal netvnaty are gone  Cryplococconis of the central ner
tous system has 1 very poor proguoss Mo specific treatment
1% known  Iodides mn amy ferm tmalent and pentasalent
argemeals antimony compound- thymel and gentian violet
havg proved meflectne  Vacemotherapy to stimulate unme
nity sinee patents with ervptococcosts hwie proved to have
difficulty wn produecing wunmune bodies may be gurien a tnal
Supportive therapy should be strcs%d Repe‘\ied lumbar
punctures may reheve u
sulifadiazine 10 doses sufficient to mantam 4 blood le\ elof8 to
12 mg per 100 ce of blood should be admumstered throughout
the coure of the disease and for at least two weeks after all
have disapp d If thesul fes do not prove
cﬁecme enough pemecillin intramuscularly and intrathecally
may be supplemented  The reports as to the effectin eness of
peniesthn 1 eryptococeosts are controversal  heeney <tates
that this drug does not mtubst the growth of C neoformans in
sitre Meyer has reported that cultures of the organism are
kalled 1 vitro by pemeillin Hobly wnd hae asvoonates have
abwo found that C neeformans i~ sensttnve to pemieithn m vitro

Canpia Awpicans (Roern  Bersnovur 1923)
Synonyms  “Months aiieans Candida Vomha
Candsdz was first desenbed as a human pathogen by Langen
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beck 1 1839  In the course of postmortem exammation of a
typhoid patient, he found the parasite i patches of thrush on
the oral mucous membrane the pharynx and throughout the
intestinal tract  Charles Robin 1n 1843 gave to the organism
the name of Oidium albicans In 1905 Castellam revealed
this parasite to be a cause of bronchomombhass  Since then,
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F16 8 Canpipa 1% ScrarivGs FroM Ciironic PAROVYCHIA aND BMoniLIASIS
oF THE SEIV

certam diseases of the shin and other tissues have been traced
to Candida albicans and other members of the species
MYCOLOGY
Candida appears m the sputum the shin, the nails, and the
buceal and the 1 agmnal mucosa as small round and oval budding

yeastlthe cells  The sputum 1s exammed m fresh preparation
on & cover glass or smeared on a slide and given 2 Gram stamn
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Mucous patehes <hould be placed 30 = drop of water or 10 per
cent potas wm hvdronde and exumned under a cover glass
Shin and nul scrapmgs should be exanuned m 10 per cent
potassium vdroxide heated <hightly f neces amy to elear the
speenncn On direct micro~copie examunation the lan feces
or sputum treated with potascum byvdroxide <hows numerous
budding and nonbudding ~pores  Hyphae mmy be present
puticdarly m preparttions from sk or nuds Muechal ele-

Fra 9 Canorvd 1w Scrarnes vrow fary Toact & (3Taned Prepsgation)

ments are seen occasionally with budding cells at the pamts
of constrietton  The myeelinf threads mav be short and abor
tive or long and intervorven

On “abouraud s glucose agar growth takes place 4t both
room and ineubator temperatures  When a pure culture »
obtamed 1t may be transferred to corn meal agar m a Potn
dishi by cutting the <urface of the agar with a small amount of
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F16 10 DBUDDING AnD NO\BLDDING SpORES I LARLY GROWTH OF CAMPIDA
ALBIcans X 600

the culture on a straight wire Evxamunation of the strcak
through the bottom of the Petr: dich wath the low power mucro
scope will show chlamydo~pore-bearing mycelium Micro-
scopreally clusters of spores are drsclosed mas ed along the
hyphae Chlamydospores are present No ascospores are
<«een Hyphae and chlamydospores are better developed on
corn meal agar than on dextrose  On corn meal agar a deep
stab with a needle containing the cultural growth wiil produce
a growth amulating an im erted pme tree. This 1o characters-~
tie for this orgama m
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On Sszbourwud s gluco e broth no surface growth develops
On streahed blood agar plates the eolony 1 dull gray and of
medwm ssize \erd and gas are produeed n glueose and malt
ose, 1 suerose, aewd nlone

» l”" - ) Yy

Fia 11 CLtsvsRs OF bromes AND CRIAMYDOSTORES sBOTT MycbisLy s
Canptor Aubroans X 400
ANIVAL INCLLLATION

Intravenousinyeetionof Lec ofa l per cent suspension of the
orgamsm wall kall & rabbit wathm four to five days
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In some strams, positive agglutination reactions have been
obtamned by Benham
Only six spectes can be 1dentified n freshly 1volated cultures

Candida albicans
Candida tropicahs
Candida parakruser
Candida, kruser

Candida stellatoides
Candida pseudotropicalis

DMUNOLOGIC REACTION

The cutaneous reaction 15 of hmited diagnostic value A
positive reaction 15 obtamed n 46 to 54 per cent of patients
without obvious infection, 1 57 per cent of patients with lo-
calized cutaneous monthasi, and m 52 per cent of patients with
gastro ntestinal monihasis  The percentage of positive reac
tions to the test increases 1 progressively older age groups
Lews and Hopper have found that 75 per cent of apparently
normal persons between 51 and 60 years of age show a positie
cutaneous reaction

MONILIASIS

The name momiliasis 1> given to a group of disorders caused
by orgamisms belonging to the genus Candida (Montha)  Dis
semnation by way of the blood stream occasionally giies nse
to a systemie momliaws but the cutaneous, the mucous mem
brane and the visceral forms of the disease are more common

Cutaneous and Mucous Membrane oniiasis Many forms
of shun eruption formerly diagnoved as eczema, wmtertrigo tovie
dermatitis and under the names of certun other <kin diorders,
are now hnown to be momliasis  Both a generalized and a lo-
calized form of the di ease occur

Locali.ed cutancous moniliass takes many forms, appearing
varously as chrome paronychis, erosio mterdigitalis perleche
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Frc 17 CrusTers oF SPORES ABOLT MycrLIty 1v Canpins ALeicaNs X 400

mtra-oral thrush superficial glossitis water bath dermatitis
eczema ‘agmitls or pruritus am

Chronic paronychia 15 a common resistant condrtion that in
volves the fingers chiefly The nails show transiverse ndges
with exventual browmsh discoloration thichening and distor
tion  The provimal portion of the nail edge may show soften
mg and the soft ti~ue about the bases and nail edges 15 1n
flamed and thickened  Tenderness on preseure 1s anothcr ign
Chronie paronvchia alone mav be present or occur together
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Fie 13 Criamypospores 1v Cavpioa Armicans (Oup Brorit Curture)
X 500

with erosio interdigntals It 1s differentrated from ony chomy-
cos1s by the absence of crumbling and vellowish discoloration,
the presence of soft tissue thichening and inflammation, and the
retention of nail luster Chromie paronychia affects chiefly
domestics housewnies bartenders, and dishwashers

Erosio nterdigilahs blastomycelica 15 an mtertnigo affecting
the web between the thard and fourth fingers of the hand
wsually the right hand  The lesion has a bright red ba<e with
« mowst macerated «urface and a de-quamating border Hou e
wive~ di hnashers and domestics are chyefiy affected
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Perliche, nnother form of mtertngo 18 seen in the angles of
the mouth  The baze of the lewion 13 bnght red the surface
sometimes <howmng o pelhiele of shin  Isures are commnon
Some cases of perleche are sud to be due to streptococeus,
othera to avitammons B

Infra oral thrush occurning anywhere 1 the mouth s refe
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Fm 12 Canvwasv Trsse X 900

tuely more common 1t infants and chuldren It 1s seen as o
Inosely adherent whitich membrane  When removed treated
with potassium hyd de and d y s
seen {0 harbor a y eastiike orgamsm

V¥ ater bath dermatiis may develop followsng prolonged 1m




44 ELEMENTS OF MEDICAL MYCOLOGY

"o \
. -
L L] » .
.- ’ - r
! ¢ - -
- 3 - ~ ‘- EN
L -
, -
- 1.
.« 7 ,
R -
a v bk,
g
Q:“u)k
. zw-z}j'
5N
.
5 ,
(] -

Fro 1v  Canpina ALBICANS IN ] LNG ABSCESS OF RaBRIT

Froduced by intravenous and mtrapulmonary 1njcetion With micro-organi m from
human broachopulmonary momliasia

merston m water or continued use of wet applieatons of a
bland nature  The macerated shin, when peeled off, shows a
red base  Kumer and others have reported finding ‘Momha
albicans and other y e1stlike orgnniems 1 the lesons, whether
these were pithogens or werc I ing a saprophy tie existence was
not ascertamed
T agimitis with itehing and low grade inflammation accom

panied by 2 thin discharge may be eaused by Candida albicns

4 whitish exudate myy be superimposed on 1 red inflimmatory
base Vagmtis alone may be present or oceur in combinatton
with pruntus am  In mfants 1t may be found with thrush
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The \fontha orgam m honerer, may whabit the v egmal re-
gion 8s a <aprophs te

Generalt ed cutancows monthasiy 18 less commen thwn the
loealized form  Oceurring more frequentls w etnldren than
adults the climeal pxcture 1 chareterized by perléche :md
glowsitic s wads eruption i by
fammation and puﬂu]cs and also by thmmng of the har par

Fio 15 Cnrosic Faronrem £ 258D ¥ C4v0ins Audreans

ticularly of thescalp  The course of the diserse 13 u~nally hitle
affected by treatment and 1s frequentty fataf

Momluds are seseular erythematouws or evudative stenle
lemons that ma3 appear on the hands as a result of diwemma-
tion of Candids albicans through the blood stream  The focus
may be found elcwhere on the shan or aceording to Hophins
m the gastro mtestmal traet

Bronchopul;

1 Moml Castell {190.) first re-
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Fic 17 Cnrovie PArovycHIa CAUSED BY CANDIDA ALBICANS

ported bronchopulmonary mombasis m Ceylon Numerous
cases hav e since been reported from varous parts of the world,
especially the tropies  In this country, the first case was re
ported from Baltimore in 1915 by Boggs and Purcoff  Castel-
Inm describes the disease as occurring in a rmld ntermed:ary,
or<evere form, the clinieal picture 1n each 1s different

The muld and intermediary types are characterized by dyvsp-
nea and cough of varying sevenity  Hemoptysis may oceur
The mild type 15 not usually febrile, but mn the mtermediary
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form 1 shght wregul v rise 1n temperature may be noted  Bodidy
nutriion 1s not markedly affected  The chest signy are thew
of o chromie bronchitis  Recovery ma) be spontaneous the
process mny remam ~{vtonary, or the di ease may progress to
the =evere form which takes a chromic eour<e that usually ends
m death  Cough expectoration «nd hemoptysis with heetie
fever, mpht sweats, and emnciation chareterize the tenmnal
phawe  Onc or both tungs and frequently abo the plesra may

ey
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T 18 I rosia INTERDICITALES BLaSTOMYLETICA

be molied with evidence of conohidation and pleural thsek
enmgg Roent i! findmgs ble those <cen m other
pubmonury mnfeetions but the more frequent myolvement of
the lung baces sermes to differentiate the diceasc from tuber
culous  Diapgnosr can be made on the basis of direct macro
seope exammation of sputum and preferably bronchal seere-

ton cultural studies amimalimoculation and biochenmend reve
trons
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Fre I8 \osusts or FooT

Treatment The treatment of monilizsis 15 at best, not too
successful - The hnown antibiotics and newer chemotherapeu
tic agents haye nat proved effective It 15 our belief that sue-
cessful treatment will depend upon the discovery of agents
which through either stimulition of immune reaction or direct
fungitatic or fungieidal actron will bring about a cure of the
diceasc that at present 13 most resistant partrcularly in the
generalized cutancous and sy stemie forms
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1 Centian rviolet (1 per cent aquesus olution) for thrush
and rewcutar or pustilar skin le tons  Tenys reparts success
ful use of suppe ortes contasning 2 gramns of gentian violet
ewses of monilial vapmite,

2 Potaaum permanganate mouth wash (1 10600} for
thrush € ood results have been obfamed by the author with
0 2 ta 1 per eent <njations for moist eutaneous lestuns

3 ~odmm perborate <oaks (3 drachins to 12 glass of nater)
for the hands and as a mouth wash iy thrusk  Sodmm per
barate paste has been succes<fully used in ehrome paronychra
and 1n ero-1o mterdiptals (Greems ood and Rochweod)
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Fia 21 MoNILIASIS IN SUBMAMVARY AREAS

4 Mercurochrome solutton (5 per cent) or the formula be
low  This has been used suceessfully by the author in chronie
paronychia erosto interdigitalis and the other locahzed forms
of cutneous momltasis

Gm orce
B Mercurochrome crystals 06
Aqua 12
Aadi salicyha 20
Putrolatr
Lanolint aa ad 300

m

5 Tatty acds The sodium salts of proprome, valene
caprylic eapne, and undecyleme acid  are fungistatie and
fungicrdal 1n s arying degrees for the different pathogenic fungy
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when tested i atre Of these fatty aowd salte <odium eapry
ate 1~ partrevlarly effective qgunst Candida (Momim) aib
eans  hoeengy therefore recommends a 20 per cent aqueots
<otution of sodiuns eaprvlate wdpusted to a reactwon of pH 74
for the lo wns m mtriorel thrush  Our experience with 2
caces of mtra-orad thoush associated with cutancous nnd omych
ml msohement did not paraflel the riwults reported by
heenen  However more evses need to be treated before 2 cor
rect evaluation of the effectiveness of such treatment can be
made

\iter et at recommend the following jelly m monshal vabve
Aagisites

&m aree
Calewm propionate 9>
Sodmm proponate 20
Propome e 10
Glyerin 100
Bentorute 2o
Water FORH

6 Icdides (oraby mtravenoisdv or by mha'ation)  Thewe
are not usually nece <ary except in extensn e cutancous i ohie
ment or i the case of accompany ing momind Yothy 1 rodide
mha aton 15 the mmost effective measure m broncho puimonary
morthass sistemie i ontd and fized 1
p 53
7 Roentpenologic therapy mn parenyelns onyehia and
sometimes perleche  \n average wechh doe of 50 to 7o r
unfiltered 1 wsed  In our opimon this trentment s effective
not beeause of sts fungetatic and fungiadal aetion but because
of its effect on Jhronte mflammatory tissue

8  Vaccwne therapy  Thus has not proved successful - Sue
ecesaful quantitatise intracutaneous therapettie disensitization
with trichophy ton and monha extracts alone and m combna
tiod have been reported by Sulzberger Wise herr Paicher
and others Olahs attempts ot avtovvcome therapy m

{see
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Fic 22 Monterasts of haer

ony chia and parony chia were unsuccessful - Ordiomy ein inoculr
tions 1n dilutions ranging from 1 1,000 1 500 1 100 to 1 o0,
were used by Lewis and his co workers n a series of 48 patients,
with no 1mprovement in the majonty of eases

The patient with cutancous momhasts must also be warned
agunst dishwashing handling of vegetables and sinmlar tashs
without the protection of rubber or cotton gloves Intahe of
starchy foods should al-o be reduced

CENFRALIZED CUTANEOLS AND SYSTEMIC TY1ES

Theripy should be directed tow ard the eradieation of all foer
of mfection when possible  Complete study of the patient
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with pertieular reference to dmbetes nuintionad dworders
poor hygrene and pirathyrowd disease should be made N\ ray
exarmumation of the ehest for bronchopulmonary mvob ement
should be mcluded

A Tugh vitaman hagh calorie diet remnforeed by eomponents
of vitamun B complex and Iner therapy 1 helpful

Yodide therxpy porticnlarly ethsl rodide whalation has
proved most effectine m Dbronchopulmonam monshasss prob
ably because the coeffient of distnibution between the alveolar
ar and the blood m the lungs 15 sufliciently high to allow mntro
duction of a relatnely Iarpe amount of todme mto the bloed

Fic 0 Mosirasis o Mot T avp dxv I8 4 Famar Ca 5 or Swsyewse
MoviLises

strevm It has abvo been demonstrated that o smalt proportion
15 returned 1n the v enous blood so that the tisues are exposed
to relatnvely large amounts of sodine  In bronchopulmonary
monthasis inhalation therapy » a more direct route  The
mstinl dose of ethyliodidess 1 3¢ (3CGm )  This i« mereased
by 08 co (I Gm ) per dose until 4 ec {8 Gm ) 15 reached
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Thrs may be grven 1n one or i divided doses Treatment
given on two successive days and shipped on the third day to
avord cumulative effect A mineral o1l spray to avoud imta
tion of the throat mav be used once or twice 2 day The
hler of choice* 1s designed to allow a comfortable mixture of
ethyl 1odide and air to be mmhaled It 15 mportant that the
ethyl 10dide be free from impunties particularly phosphorus
This can be accomp ished by proper distillation  Ethyl rodide

-

e
L RN -

oF Mtcots Mrusrane orF Motru N Fatan Ca ¢

Te 24 NMosnnax

should neter be adminstered lo palients suffering from pulmonary
tuberculosis toxic gouer or nephrits  The number of treat-
ments varies with the «ite of the infection its durition, and
the nature of the myvading orgamsin  Infections cwsed by
the yeasthke fung are relatively more resistant to treatment

The tnhaler may be ot tane § from Warren Colling B> ton Ma acl usetts
t Punfied ethy) ic Ide may be of taine! from Burnham Sslut e To hne Com

pany Auburn {ale Mas<ichusett
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Fie % Generauzes Moviiisrs (Fatal Ca e}
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The most common compiication 1s the acneform eruption,
on the face and upper trunk  The eruption usually disappears
a few days after the drug has been discontinued Treatment
may be resumed without 11l effect 1n most cases A vesicular,
bullous eruption should be a «ignal to discontinue the drug
Peripheral neuritts 1s 2 rare complication and 15 probably due

o

s PR

Fie 26 BroncHorLLMONARY MONILIAsts
(Courtesy of I B I Neuhau crand A Tucker)

to the etinl radical Treatment with ethyl 1odide should be
discontinued when peripheral neuritis oceurs

Other forms of jodine therapy may be used Saturated
<olution of potassium 1odide starting wath 15 drops three time~
a day orally and mnereaved 3 drops daily to the point of toler
ance 1s most commonly admnistered Sodium 10dide mtra-
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venously m 1 Gm daly doses may beused  Tmeture of 10thne
m mulk or water may be given orally, starting with 5 drops
three tumes a day and mereasing the dose to the pomnt of toler
ance

Martin 1nd Snuth recommend desensitization wath mombit
vaceine 1 hy persensitive patients before any course of 10dine
therapy 1 started (~ee discussion on treatment of blastoms eo=1s,
p 152)

Hiat and Martin descrtbe a dramatic recovery 1n a case of
bronchoputmonary moniliasis treated with anti Candida all
cans ribbit serum  The patient was given mjections subcuta
neowsly, beginning with 0 1 ee of a 1 10 dilution and the dose
mncreased by 0 1 ¢e daily until 0 9 ce wasreached This favor
able re~ponse was obtained 1n a patient with negativ e shin test
to Candida albicans taccine 4 negatine complement fixation
test and a posttis € immediate reaction to an ant: Candida albe
cans rabbit <ccrum  Our experience with this form of treatment
15 ited to two cases of generalized cutaneous momhass  We
did not obtain the good re<ults reported by Hiat and Martin
More (ases need 1o be treated before proper ey yluation can be
made

One of the authors (¥ H §) 15 uuing blood <erum from pa
tients recovered from localized monihasis such as chront
paronychia 1n the treatment of systemic moniiasis  The re
sults will be reported later

PrryrowporUM OvALE

Thiv1s a y eastlike organism ongially described by Malassez
mn 1874 It 1s alvo known as the bottle bacillus MacLeod
and Dowling, 1 1928 succeeded m culttyating 1t but could not
Leep transplants alhe Previously Unna Lngman Castel
lamy Templeton and others had had smmlar experience
Moore recently reported success m approumatelv 10 per cent
of cases by culturin, the orgymism on wort agar (Difco), and
also succeeded 1 moculating 1t on other media from a good
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F1 27 J1TYROSPORLM OVALF In ScALE  STAINED witH MiTHYLENE BILE
X 1100
{Courte y of Rhoda Benham)

primary growth on the wort  The following medium 15 recom
mended by I ewis and Hopper for subeulture when 1t 1s desired
to keep the growth alne

Gm orcc
Techme 1l maltose 200
Technieal dextrose 200
Peptone 100
Apgar agir 80

1000 0

1 tilled water
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Fio 28 Prryro rorus Ovare
Culture on wort agir ani ether extract of oleic aeid X 00 (Courtesy of
Rho Ja Bupham)

Benham recommends the addition of butter since she has shown
that Pityrosporum ovale requires a fatty environment

The colones vary m color from a Light ochraceous salmon to
pinkish buff At the end of forty days the culture measures
2 cm  The mdnvidual cells as seen on culture mounts are
bottle <haped and vary 1n size from 3 to 15 microns in diameter
According to Moore heil Engman and Engman inoculation
of ammal and human subjects with the organism from therr
culture which they called P ovale produce~ a climeal snd
pathologic picture ssmulating seborrheic dermatitis  Their
fincdings still await eonfirmation  In 2 survey of <calps of 100
patients Machee Lewis Spence and Hopper found Pityro-
sporum ¢vale on 70 per cent normal sealp~ and on 66 per cent
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of scalps on which there was a concomitant shin disease  In
the mayority of exammations, 1t was found that there was a
greater number of colonles grown from sealps with dandruff
than from normal scalps  They also found that Pityrosporum
ovale 15 also a common mhabitant of the shin
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CHAPTLR 1
GENUS MICROSPORUM (GRUBY, 1813)

OF THE numerous species of Microsporum only three will
concern us here

Mierosporum audowm {(human type)
Microsporum canis (langsum) (amumal type)
Microsporum gy pscum (fulvum) f 01 PG

The other specics of this genus, 1n the authors opinion, hardly
merit discussion since they are exther rare or i 1l probabihity
wdentical with these three

Mrycorogy

Generally parwitic mn the hairs and the hair follicles, Micro
sporum may also attack glabrous skin M cans (lanosum)
has been 1solated m several cases of dermatophytows of the
hands and feet  In the lesions can be seen mycehal filaments
and small roundish spores from 2 to § microns i diameter
sometimes arranged in a mosaie pattern

These orgamsms are eisly cultivated on Sabouraud’s or
other sugar media  Sprouting with branching myechum and
wpore-bearmmg hyphac may be obverved  The hvphae show
oval comdia from 3 to 4 microns long and from 2 to 3 microny
wide, sesetle or attached to short stemgmas These comdin
do not ns 1n the genus Tnchophyton appeir en grappe Ter
mnal, septate or nonseptate spmdies called fuscaur, and
appcanng as large fusform structures from 30 to G0 micron~
long and from 15 to 18 micions wide with granubir contents
are present At the apiy e be seen pecubiar haurbhe forma
tions (see defimtions, p 4)  Chlamydospores usually mhe
thew appearance under unfavorible conditton~  tiking the
form of large double-contoured cells from 1S to 22 microny

62
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Fio 20 SporEs anp MycrLitw 1v Pora 1uyt Hyproxiok PREPARATION OF
Hatr 1v Tivea Carimis

long and from 6 to $ microns wide that contain granular pro
toplasm  There are abo denticulate or pectmate bodies—
curved mycelial segments showing on the convex side several
small protruding processes  Pleomarphism  the process by
which a culture loses 1ts distinetiv e eharactensties and becomes

ble 15 more ¢h rtic of the anmmal species
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F16 30 Hatr INFrerep Wit VMICROSIORLM  SHOWING SIORFs X 150

(1e, M cans M fulvum) than of the human species (M au-
dowini)
Microsrorus Aupvounnt (Grupy 1843)

On Sabouriud « dextrose medium colontes are close and
matted, showing after three weeks growth some radiating
furrows  On polished rice the only evidence of growth 13 a
browmsh discoloration of the medium Comdiophores of
varying lengths, eumple at first and later oceasionally showing
a few branches, can be «<cen  T'useaux vary i length from 31
to 82 mucrons and arc anywhere from § to 14 mcrons wide
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the average length 1s 70 nuerons, the a3 erage width 12 mcrons
The shape of thest taper- toward a slender outer end and a
truncate base, their surfaces show numerous blunt tipped
spinous protrusions that under the microscope tppear hvalne
to light yellon The microcomdia are pynform metsunng
from 2 to 5 microns in length and from 1 5 to 2 merons i wadth

iy

£AYCL
FENSMER L

Fic 31 Srores avp MyceLia IN PuTasstuy HYDROXIDE PREPARATION oF

HaIr 18 Trvea Cerrris CatseD RY MICROSPORUM X 200

they are single celled sessile or attached to short sterigmas
and pleurogenous Nodular bodies m great numbers can be
found melosed 1 twisted knotted hvphal strands  Pectinate
hyphae are long recurved and locallv expanded on the outer
surfaces Chlamydospores are borne both termnally and
intercalarally m the submatrical hyphae Racquet hyphae



66 ELEMENTS OF MEDICAL MYCOLOGY

are numerous everywhere In the size and general characterss
ties of 1ts fusenux, this species closely resembles M cams
(lanosum)

On polished rice, no aertal my celium 1~ produced by M 2u
dowim and, as already stated, growth is evident only as a
progressive browmsh discoloration of the medium, whereas an

o
W]

Frc 32 REPRLSEATATIVE STRUCTLRES IN GEALS VICROSPORL Y

Y} Mature macroconidium (fuseau) seen 1n optical sceton {immature macro-
comdium begins as swelling at apex of sde branch) 2 Spiral hyphae 3
Laterally borne mucromdia 4  Nodular body o Icctinate hypha €
Racquet bypha 7 Chlamydo pore thich wallad restng spore  Spirals ex

ceptronally rare

abundant growth of acnal mycelum and numerous fusetux
characterize M cams  Alwo, whereas M audoumnt 15 clear
and mou~e gray throughout after ten days’ growth on Sabou-
raud smedium M eams under the <ame cirecumstances appears
under filtered ultraviolet rays to have a lavender blue, shell-
pink, or flesh-ochre center with a lavender blue midzone (not
always present), and an olive drab or mouse gry edge
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NMicrosroruym Canis (Boory 1902)
Synonym  \lerosporum lnosum (Sabouraud 1907)

On Sabouraud s agar the growth at first differs from \[ au
dowm only 1n 1ts greater abundance and downiness From
twenty fise to thirty days after moculation the central portion
becomes umbiheated a ring of snow white duvet surrounding
the depre~ ton 1m old cultures the ring may become yellowish
Microscopic examination shows spore-bearng hyphae with
comdia from 3 to 4 microns long and from 2 to 3 mucrons wide
and not supported by short stengmas 1 contrast with those
of the genus Trichophyton  Fuseaux are found usualhy at the
ends of certain filaments and measuring from 30 to 60 microns
m length ind from 15 to 18 microns in width  they are spidle-
chaped usually septate and have granular contents At the
apex are some pecuhiar harhke formations not observed m the
spindle of Trichophyton Chlamydospores from 18 to 22
microns long and from 6 to 8 microns wide with protoplasm
that 13 usually granular and membrane that may be double-
contoured are generally found under poor conditions of growth
There are also denticulate or pectinate bodies generally curved
my eehal segments with one side usually the convex showing
<mall protruding processes

Two week-old colonies on nce are matted or cottony and
white to pinkash buff later becoming powdery with a pinkish
buff to eitron yellow dicoloration of the substratum The
comdiophores are at first simple and measure from 40 to 70
micron~ 1n length  the terminal comdiophores are more clon
gated and up to 190 microns long, Later these give n~e by
lateral dmg branch to shorter diophores that are
hyalime and slender swell gradually to the bases of the fu eaux
and sometimes reach dimensions of from 54 to 94 microns 1n
length and from 14 to 22 microns 1n width  The microcomdia
are pynform sesstle or have short stenigmas and have a length
of from 3 to o microns and a width of from 1 5 to 2 mucrons
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Fic 33 Tyres or Fuseaux (MacroroaIpra)

A Club-shaped fu caux of Cpidermophy ton
B Long tapering fuscaus of Trichophy ton
C  Thich nalled pindleshaped multt cptate spiny fu erux of Micro porum
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Pectinate and sprralied hyphae are present and racquet myce
Lum m abundance  This species differs from the others of the
genus Micro-porum in the extreme size of its fuseaux

On Sabouraud s medium the 10 day-old culture appears
under filtered ultraviolet rays to have a lwender blue shell
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F1c 31 Mk FORLM CAns (LaNosty)
Hanging-drop preg aration showang fuseiux (macr comdia) at low magmfication

pmk  or flesh ochre center a lavender blue midzone (not
always present) and an ohive drab or mouse gray edge

MicrosrorUM GYPSEUM
Synonym  Microsporum fulvum

On Sabouraud « medium the growth of this species 15 luxu
nant and rapid A central boss 15 seen surrounded by a
browmsh powdery rmg  The color may vary from cmnamon
brown to » hghter shade of brown almost to pink  An interest
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Fre 35 Micnosrorus Cant (Lanostu)

Culture mount showing spindle fuseaus (macrocmidia) X w00

g feature ss the varation m color to the point of complete
low of color 1n transplants of the sume strun White duvet
covers the peripheril zone of the colonmy  \licroscopreally
truneate elongatcd fusews are seen as well as pectmete hy phae
and nodular bodies  On polished rice the colomes at first
how a white cottony growth, the mycehum later becommng
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matted and powdery with pale ochraceous buff arcas  The
substratum 1~ discolored to a pimkish buff At firt relatively
sunple the comdiophores later become multibranched the
branches arsng at right angles The primary comdiophores
may reach a length of 130 microns the secondary ecomdiophores
may be from 12 to 49 microns long and from 2 to 3o microns
wide becoming shghtly expanded toward the apex The
fuseaux which measure from 28 to 56 microns in length and
from 8 to 14 microns m width are elongate their bases are
ellipsoid and truncate  The fuseau wall 1s thin and the surface
~hows numerous wartlike projecttons The microcomdia

which are from 3 § to 5 5 microns long and from 2 to 3 5 mierons
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wide are sessile or grow on short slender sterigmas Spiralled
hyphae and chlamy dospores are present

TiNea Cariris
CLINICAL VANIFESTATIONS

Tinea capitis 1s caused by various species of fungous parasites,
chiefly by the Microsporum group, sometimes by certain of the
Tnchophyton species—T violaceum, T cratenforme, T
gypseum, and T ulfureum Chiefly a disease of ehildhood, 1t
rarely attacks adults Nherosporum cams (lanosum) and M
audourni are the two ehief causative agents, the former 1s the
most frequently encountered on the \tlantic seaboard

Tables 1, 2 and 3 represent the merdence of species of Fun
gus and the sex mcdence among 288 cases of tmea capitss
m our series recently reported in the Archives of Dermatology
and Syphilology

Taste 1 —Incidence of Species of Fungus

Speaies No of Cres  Tureentage
\icro porum cants 168 53
\iero porur audoun 73 2 4
Micro porum fulvum 2 o7
Trchophvton sehoenleint 22 76
Trichophy ton gyp cum 2 07
Trichophs ton sulfureum 1 03

TasLr 2 —Dist sbution of Cases \ccor hing to Sex (exclusie of farus)

ex No of Cres Purcentage
Males 105 2
Females 101 38
Tastr 3—Sez Inctlence in Relation to Fung s Specier n 9 € Caxes

<% No of Cacs M aul wm Al camy
Male 15¢ 55(79%) 101( )
Fermde 100 18(2,%) 82(40%)

The climeal prcture of tinea capitrs and the course of the dis
ease vanes with the infecting mrero-org intsm  Inflinmatory
reaction usually 2ccompanies tinen eapitis eaused by M canix



GENLS MICROSPORUM (GRUBY 1843) 73

Fie 3"

Traes Carrrt Car £0 8Y MrcRospores Canr (Lavo ta)

M fulvum T siolaceum T cratenforme T gypseum and T
sulfureum Tinea capitis caused by N audoun 1s usually
nommflammatory m nature The black dot appearance 15
usually awsociated with T violiceum

Mcrosporum audowini  This micro organsm produces the
nonmflimmatory type of megworm of the scalp commonty
known as the gray patch  The patches show brohen off
dull hars covered with a grayish sheath  The surface of the
patch ts usually scaly with little or no iflammation  The 1n
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wide are sessile or grow on short slender stenigmas ~ Spiralled
hyphae and chlamy dospores are present

TiNea Carprris
CLINICAL VIANIFESTATIONS

Tnea capitis 1s caused by various species of fungous parasites,
chiefly by the Microsporum group, sometimes by certun of the
Trichophyton species—T violaceum, T craterforme, T
gypseum, and T sulfureum Chiefly a disease of emldhood, 16
rarely attacks adults Microsporum cams (Janosum) and M
audourm are the two chief causative agents, the former s the
most frequently encountered on the Atlantie seaboard

Tables 1, 2, and 3 repre~ent the mncidence of species of Fun
gus and the sex imcidence among 288 cases of tinea capitis
m our <eries recently reported m the Archives of Dermatology
and by philology

Tagrr 1 —Ineilence of Spe tes of Fungus

Species No of Cases  Pereentage
Aliero porum cant 188 65 3
Ahicrosporum aud swint 73 2 4
Miero porum fulvum 2 07
Trichophyton schoenlam 22 76
Trichophy ton gy preum 2 07
Trchophyton sulfureum 1 03
TasLE 2 —Dustribution of Ca ¢s ccording to Sex (exclustie of farns)
Sex No of Casss  Ierc ntae
Males 165 2
Females 10t 2

Tasie 3 —Sez Incidence in Relation to Fungus Species 1n 256 Cases

Sex No of Cnes VI audoum I e
Male 156 55(75%) 101 (5,%%)
Femate 100 18(20%) 82 (40%)

The climicnl picture of tmea capitis and the course of the dis
case varies with the mfeeting miero organism  Inflammatory
reaction usually accompanies tmea eapitis eaused by M cams
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arecommon  Resistance to treatment 1s a common experience
‘The intricutaneous test with trichophy tin shows erther a shght
or no reaction

Macrosporum cams (lanosum) As a rule there 15 accom
panying mflammation varying in degree However at tiumes
the clmical appearance of the patches 1n the scalp 1s mdistin
gushable from tho e 1n tinea capitis caused by M audouima
Kenon formation oceurs m about 3 to 5 per cent of cases  Cla
brous <hin mvolvement 15 common  Sensitization of the shin
with resulting 1d eruption occurs  The intracutaneous test
with trichophytin usually results m a moderate to vigorous
reaction

Mcrosporum gypseum (fulrum)  The scalp lesion produced
15 usually inflammatory and there 1s a tendency for the mfec
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Fic 38 TiNea Caprrmis CAUSED BY MICROSFORUM AUDOUINT

fection vstally begms as a small patch in the ocerputal and tem
poral regions  These patches enlarge m size and number to
become scattered throughout the scalp In general the pic
ture of extenstve tinea capitis 1s that of a wheat field devastated
by a tornado, with broken stalks bent or uprooted  There are
rarely any lesions found on the glabrous shin either a- a result
of spread of the infection or cutaneous sensitization hnown as
¢)d’ reaction Epidemies in orphanages and other institutions
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Fio 41 TiNea Carrmis Causen BY TRICHOPHYTON

to 40 per cent soditm or potassium hydroxide 1~ addcd  The
cover glaws 1s then put in place the preparation heated gently
to the bubbling point thmned by slight pressure on the cover
glass and allowed to stand for ten or fifteen minutes to clear

The microscopic field will reveal the presence of numerous
small hyalm ke spores Some of the e forced out by the
pressure used n thinnmng the preparation may be seen else-
where than on the bairs  The field 1s hest exammed first with
the low power lens usually used for high drv mucroscopie
exammation  Use of the Swartz Conant stamn or the counter
stam (see pp 10-17) 1 adviced for a permanent prepara

tion and for better study of the <pore structure  For culture
study <ome of the haws should be planted on Sabouraund s
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tion to remamn localized  herton 15 common  Glabrous shin
muaolvement 1s usuil, producing typical lesions of tinea eir
cinate with or without pustulation Cutaneous sensitization
with 1d reaction may be present  The reaction to an mtra
cutaneous test with trichophy tin 1s usually vigorous
Hair stumps make the best material for mieroscopic study

Theve show the presence of the orgamt m while scales usurlly
do not For dircet microscopic exammition a few of the
broken off hairs are placed on a shde and a drop or two of 20
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\ticre copneathy, the contents of the Iesion or of the har
sithin the mfected area ~how the presence of vanous sized
<pares and some branching hyphie  The lewon 1 cometimes
nu tahen for a earbuncle, but the latter condition 1~ more pun
ful and s extstence 15 abolutels ruled out by the miere ropie
examnztion  The hur or the pelatinous flnd or both are

P 42 herion Cuistor “0ap Cutaso 3y M Canae

placed on a ~hde treated with 20 to 10 per cont odium or
potas wm hvdroxide eovered with veover glacs heated gonth
to bubbling tlunned, and allowed to clear  In the fnd and
hatrs numercys sporcs of 3 wrying «ze with branching septate
hyphy nwe seen The culture s preparcd as i the case of
uner Fapies
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medin  For c)tologte studies, polished rice and other gram
media may be used To avord pleomorphism and to preserve
the culture for a long period, conseryation media must be used
(see p 20)

Cxammation with « Wood filter for fluorescence ards i
picking out mfected hairs for microscopic exammnation (for
techmie, see p 25)

Microsporid  As 2 result of cutaneous sensitization to the
causative organism or to spread of 1its breakdown products by
the hematogenous route from an nflammatory focus of the
scalp, skin cruptions may appear The eruption may be
folliculo-papular, may simulate lichen serofulosorum, may ap-
pear m groups of minute pustules or may bescaly  The erup
tion 15 usually found on the face upper trunk, and extremuties
The distribution 15 symametrical — The lestons are 1 oid of fungt
Microsporid eruptions myy be noted particularly following
roentgen ray epilation or verv active treatment “Id” reac
tion 15 rare m nonnflammatory lewions of the sealp and most
commonly accompanies frank kerion

Krnion Cerst
CLINICAL MANIFESTATIONS

This suppurative lesion usually caused bv M Ianosum,
M fubum T violaceum T cratenforme, T gypscum has
al<o been reported as caused by M audowm It 1s commonn
children

The signs are loss of hair, inflammation eduna, bogginess
and a carbuncle-like tumor discharging a mucord or muco
purulent secretion  Tenderness may be present but 15 usually
absent The s1ze of the mvolved arca may vary from that of
2 small bean to more than that of a walnut  Cutaneous <en 1
tivity as mamfested by an 1d reaction 1s frequently pre ent
The trichophytin test usually shows a4 moderate to vigorous
reaction except 1 cases of mfection caused by T violaceum
when the reaction 15 negatnie
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ment are few and <mall, or when roentgen ray epilation 1 not
possble A demonstration by the doetor or nure showing
proper epilatory technie and how to avord spreading the nfee
tron by taking ctre to collect the hurs on <ome artecle that can
be burned 1vadvi able  Eptlation should be 1 duly procedure
One of the following fungadal preparations <hould alsass be
apphed immediately aftersard

G or cc

B Acwb 4slicylies 20
Sulplmns praceiptats 20
Tetrolats 200

n

B Phenots 40
Camphons i0
Todm 10

w,

B Sulphuns sublimatis 10
Phenolts 10
Naphtholis og
Cere aibae 176
Adipt o0 ¢

L

Potasstum permanganate <olution {1 per cent}) may be
punted on twice 8 day  The child should wear a bodable
mner eap that will cover the entire hairy remon of the scalp
and this should be changed and bosled at least once a day
If the 1odine olutson produces 3 dermatiis u e of 2t should be
suspended until the reaction disappears

Sodum propionate solution may be applied mormngs and
sodium propronate omtment at mght

Gm orcc
Sodium propiouate 123
Propuonie ae1 } 27

(Cont xued on mest pagey

Sodsum j ropwonate soluts n pawder and ontment may be of T ned drom the
"y eotord Laborawn  fae Lattle Fa¥t Ney Jersey
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TREATMENT

Treatment of tinea capitis depends a great deal upon the
causative fungus In general, mfections caused by fungt
which are also pathogeme to anmmals respond better to treat
ment, and often cure spontaneously Infections caused by
M audourni and by the trichophyton (endothrix) are resistant
to treatment and rarely cure spontancously Rothman and his
co-workers demonstrated that the spontancous cure of infec
tions caused by M audowmnt and the immunity of adult scalps
are due to the pre-ence mn the sebum of adults of a Ingher con
centration of saturated fatty acids with selectne fungistatic
and fungieidal action

Since the infection 13 withm the hair treatment should be
armed at removal of mfected hawrs either by manual or by
roentgen r1y epilation or by epiation with thallum acetate
Tor manual epilation a foreeps 1s used to pluch out the infected
hairs or they are stripped out by means of adhesne tape
These measures are practicable only when the areas of mniolve-



CENUS MICROSPORUM (CRUBY 1843) 83

Fro 44  TivEa CIRCINATA

such instances every other mode of therapy should be resorted
to before thalum acetate 1s admmistered  Thallum acetate
15 contramndicated i patients with renal imparrment The
drug 13 administered orally 1n a single dose of 8 mg dissolved
m sweetened water per kilogram of body weight The weight
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Sodum capry late 100
7wne eaprylate 50
Dioety! sodium sulfo uccinate 01
Carbowax 4000 699

Schwartz reports good results with the use of the following
formulae 1n tinea capitis due to M audowm

Gm orec
1 Sabeylambde 50
Hsamime 1622 (2o per cent) 50
Carbowax 1500 100 0

2 S § copper undecvlenate in cirbowax 1 500
3 Pentachlorophenol 10
Carhowax 1500 100 0

Roentgen ray eprlation has proy ed very useful in the treatment
of the resistant forms of tmea capitis  This method of treat
ment 1s a most delicate procedure requiring considerable pa
tience, special tramng, and skill It can be dangerous 1 the
hands of the mexperienced since the margn of safety between
temporary and permanent epilation 1s narron It can be used
only with patients old enough to remain absolutely still during
treatment  The phy sician must make certain that no stimulat
1ng or wntating drug nor photo active substance has been used
for at least ten days prior to the exposure to the rays  The
necessary local after treatment may be imtinted tno weeks
after irradiation  The reader 1s referred to Chapter YA VIIin
MacKee and Cipollaro s textbook, A rays and Radium 1n the
Treatment of Diseaces of the Skia’ for the exart details on
technie

Thalwm acelate 1s a lughly toxic drug A mustakeinthedo e
of this drug may result 1n the death of the patient Several
reports of death due to the use of the drug have appeared m
the Literature The authors do not recommend 1ts use except
1n case of an eptdemic mn an institution for fecble minded where
epilation by xray s netther posstble nor practieal Lyen m
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tion and culturyl studies  The viabihity of the micro orgamsm
m questionable hairs 15 best determmed by cultural studies
A final in-pection one month later 1 advisable

Tante 4 —Ca 3 Prqu ring \ Ray Epilation (exclusize of favus) e Our Serves of

266 Cases
Orgam m No of Cacs P reentage
A came 2 373
M audoum 37 512
Tnchophyton 1 17
Ui lentifi<d 4 68

Tivea CIRCINATA
CLINICAL MANIFESTATIONS

This di~ease may be caused by either the Microsporum or
the Trichophy ton famuly

Tinea ciremata 1s 4 superficial fungus mnfection characterized
by the presence of superfictal circinate lesions with clearmg
centers The border 13 composed of minute vesicles that soon
dry up to form munute crusts and scales At times tbere 1s
formation of vanous figures such as figures of-eight or ins
shaped lesions  The face nech and upper extremties are the
most common locations although any part may become m
valved

This drsease 15 sometimes confused with impetigo contagtosa
and the herald spot of pityiiass rosea

The presence of branching septate myceha 1n the scales from
the lesion when examined after being prepared with potasstum
hydroxide rules out the other posibilities

TREATMENT
The sources of infection <hould be sought out—such as a

pet animal or another child—and treated
Local treatment conwists of thorough cleansing  boiling of
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of both the child and the drug should alwavs be rechecked by a
competent person

Ethv] 10dide mhalations combined with local treatment and
manual epilation may be used m cases i which the eausative
orgamsm 15 M audouwm: and m which < ray eplation 15 not
practical At least three successive weehly negative exanina
tions of the scalp under the filtered ultraviolet rays should be
obtained before the patient 1s discharged as cured  iny ques
tionable hairs should be checked by direet micro~copic examma
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clothing that comes 1n contaet with infected areas, and applica
tion twice a day of 2 per cent gentian violet or the followmg
omtment

Gm orec
B Acidisalicyher 20
Sulphuns praecipitatis 20
Detrolat 300

mw
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Trichophy ton sabouraudi (Blanchard 1890)
1 arants
Trichophy ton acummatum Trchophy ton pilo um

Trichophyton sulfureum (Sabouraud 1910)

Trichophyton schoenleim {(Langeron and Milochevitch 1930)
Synonym
Achorion schoenleint

In hairy regions characteristically the scalp or beard this
group of fungi produces ringworm  In glabrous <kin  tinea
ciremata and dermatophytosis deselop  Onychomycosis 15
another possibility  Although m some mstances characteristic
lestons are produced 1t 15 not possible as a rule to make a diag
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THE GrNUs Trichophy ton* includes a large number of species,
some of them very rare  For the purposes of this text of
condensed scope only those most frequently encountered are
aingled out for discusston here  These include

Trchoph ton mentagrophy tes (Robin Blanchard, 1893)

Varanis
Trichophy ton gy pseum Trichophy ton interdigitale
Trichophy ton granulosum Trichophy ton farmulentum
Trichophyton asteroides Trichophy ton lacticolor
Trichophy ton radiolatum Trichophy ton persteolor

Trichophy ton felineum

Trichophj ton rubrum (Castellam, Sabouraud, 1911)
Tarant
Tnchophyton purpurenm (Bang)

Trichophy ton megmm (Blanchard 1895)
Y anants
Trichopht ton roseum Trichophjy ton ro<aceum

Trichophy ton violaceum (Sabourwd, 1902)
1 anants
Trichophyton yolaceum Trichophy ton glabrum

Trichophy ton tonsurans (Malmsten, 1845)
1 arant
Tnchophy ton eritenforme
*In the fermmolomy « d an this chapter the prfixes ecto-  mept
o and neoendo oftenu cd to qualify the term Tricl ophy ton tave bun
od nce we of the ¢ merely complieatcs expo 1om

88
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and many of tho e causing sveoss and dermatophvto 1s The
paracite 1~ common 10 the Umted States among French Ger
man and Hungarian agncultural laborers but has been found
also 1n S30 Paulo Brazil in Uruguav in Tomsk Siberna and 1n
Japan It 15 one of the chief fung cauung dermatophytoss
of the feet 1ntertrigenous nfections and infections of the nails
It has been found on horses and 15 pathogente 1n gunen pigs

MYCOLOGY

The organism can be recosered from lesions of the glabrous
shin scalp and beard Growthisrapid Colonies are charac-
terstieally powdery, m rare mstances they are velvety The
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nosis of the fungus species concerned on the basss of the chnteal
findings  cultural and morphologie studies are necessary

The organisms are easily cultivated on Sabouriud s medum
or other sugar media  The culture shows branching mj celium
spore-bearing hy phae comdia attached singly or appearing en
grappe and multiseptate tapering thin walled fuseaux (macro
comdia) The last named are usually found le<s frequently
than mn the genus Microsporum and sometime- require specal
media, such as polished rice or other grain media to bring them
out Spirals are present particularly m T gypseum Un
favorable conditions usually give rice to chlamydospores

TricHOPHYTON GipsrUM (Bobin, 1902)
This species includes most of the herion produeing, organt-m~
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A reaction to an mtracut ineous test with trichophytm can be
chetted  Tewis and Hopper feel that the pondery type senst
tizes the shin to 2 greater degree than the fluffy type

TRICHOPHYTON INTERDIGITALE

This miero organism 1 considered te be a vanant of T
gy pseum and causes mtertrigenous mfections of the feet It s
common 1n Austria Germany United States Spain Argentina
Qo Paulo and Braml

MYCOLOGY

On Sabouraud s agar the rate of growth 15 fast begmmmng as
a downy feather like projection and withm two weehs almost
covers the entire agar slant a~ a2 white fluffy growth On
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central deeply furrowed cupola, with rudunentary, spearlihe
rays and a white powdery dish 1s distinetive  On Sabouraud s
glucose agar the round domed center, marked by powdery
rays, later becomes umbihecate with multiplying lanceolate
rays that appear to be dusted with a white powder where thev
reach the surface of the medum The reverse side of the
medium 18 reddish i color  Pleomorphism occurs m four or
five weeks  On Sabouraud s conservation agar, the surface
resembles irregular lunar craters and appears powdered though
more lightly, as on carbohy drate media

Cutaneous sensitny 1ty with resulting “ad ' reaction does oceur
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AYCOLOGY

On Sabouraud s agar, the colony 135 pondery and <hows a
yellowish white disk with a seattering of granules 1ts center
having a rawed crater or radii folds that are sometimes half-
hooded  On conservation agar the central portion 15 smaller
the denticulate margin larger, and the surface often dewy

. _:“'.1
Fic 62 “Mosaic StueTeres X 500

TricuoPEYTON FELINEUM

Probably a vanant of T gypseum this orgamium attacks
chiefly glabrous skin It 1s reported from France Germany
Switzerlind Austnia and Japan

MYCOLOGY

Cultures on Sabouraud » glucose or maltose agar produce a
pure white velvety colony having a crater bke center from
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culture mount vegetative filaments, mcroconidia en grappe,
nodular bodies and racquet mj celrum are found  Spirab and
fuseaux are difficult to demonstrate The fuseaux may be
demonstrated when grown on gram media, particularly rice

- > heitd ;‘t‘\\ ARSS

TRICHOPHYTON GRANULOSUM

This organism 18 looked upon as a vanent of T gypseum
A cause of scalp keron and beard nngworm T gr'lnul(‘)_sum, has
been reported from Poland, Manchuria Japan, and Sao Paulo,

Branl
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‘TrICHOPHYTON RUBRUM

This organim attacks glabrous shun chiefly but it has been
found 1 lesions of onychomycows and tinea sycosts as well
Ot has disclosed 1t to be a frequent cau e of tinea cruris
Japan and Manchuna  Weidman states that 1t 15 common 1n
the South where cases diagnosed a~ eczema margmatum ony-
chomycost  and dermatitis were shown by Hodges to be ac
tually due to T rubrum Lew:s Montgomery and Hopper
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Frc 53  Arteracrs  lorassiuv Hyproxipe Crystits X 200

which long slender delicate rays fan out  Pleomorphism does
not oceur

TricuoPHYToN LicTICOLOR

\ cause of tinea sycosts thrs orgamsm has been reportgd
from I'rance, Germany Sweden Hungary Japan from Sao
Paulo 1n Brazil, and from the state of New York

M1COLOGY
On culture the butter colored colontes show flat dishs cut
by shallow radial grooves The surface suggests hot curdled
mik  On conservation media, the colony takes the shape of ¢
truncated cone, with furrows spreadimg from an extremely deep
central depresston  The surfaee 1s velvety
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Cutaneous sensitivity with resultmg 1d’ reaction 1s rare
A reaction to an mtracutaneous test with trichophytin 1s ueu
ally <light or abwent

Tricnorxyron Mecning (Buancxarn 183s)
Varwants  Trichophyton roseum (Bodin) Trichophy ton
rosaceum (Sabouraud)
Ths spectes causes tines of the beard 1n man and attacks

ammals as well It 15 common in the north of England and
endemic in France Belgium the Netherlands Denmark, and
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found this parastte 1n dermatoses simulating arsenical keratosis,
neurodermatitis eczema, sycosts vulgarts and erythema an
nulare centrifugum The author (J H S ) and Conant reported
4 cases of extensive lichemified dermatitis due to T rubrum

AMYCOLOGY

On Sabouraud s dextrose agar, growth begins 1n from four
to six day~  In about seven days 2 reddish purple prgmenta
tion appears this being especially noticeable on the reverse
aide  After ten davs there devclops m the center of the colony
an acrial myecehum which gives way to a powdery type of
gronth At first white 1t deepens to pink in the 3 wech-old
culture  In subcultures the purplish hue tends to fade out

Mieroscopte examination res eals the presence of aleurospores,
both single and clustered chlamydospores fuseaux (macro-
comdia), spirals and an occasional nodular body
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France and has been reported n regions from Palestine to

Algenia and parts of the budan  In the Umted States the or

ganrm 1s chiefly found m mmmgrants  Only sporadie eases

have been noted i Amencan born It 1~ moculable m gumea
pigs dogs and eats

MYCOLOGY

The colony fades from an mitial violet to grayish white and
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Germany It 15 oceasionally encountered 1n Italy and on the
\mertcan continent in the eities of Montreal and Philadelphia

It 1s seen rarcly in Japan and S3o Paulo Brazil Itistrans

mussible to guinea pigs and dogs

AYCOLOGY

On culture the colony gradually changes in color from a
velvety pure white to pale rose with the rever<e side tahing on
a gooseberry violet hue  On Sabouraud s conservation agar
the surface 1s snow white and the underside black  Pleomor-
phusm occurs

TRICHOPHYTON VIOLACEUM (SABOURAUD arup Boorv, 1902)

Producing tinea capitis, tnea circinata  ony chomsy costs,
and sycosts, this orgamsm 15 found 1n Russin, Poland and
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Tricnopnytoy Tovsurans (Marmstev 1845)
Varant Trichophyton eratenforme

This orgamsm produces tiner capitis and 15 the most com
mon speetes of Trichophy ton found 1n the aty of Pars 1t 1s
widespread mn western Curope It 13 moculable in guinea pigs

MYCOLOGY

The colony 1s white and velvety, with a yellowish buttony
center betng crateriform m shape  Later 1t becomes powdery
Pleomorphism 15 not common Microscopically one sees
aleuro<pores that mav appear both laterally and m thyrses and
show hyphal tips that are often clavate  thewe aleurospores are
<ometimes sessile  Transitional forms ranging down to small
chlamydospores may be seen

The reaction to an mtracutaneous test with trichophytin
eheits = v1gorous response

TRICHOPHYTON S4BOURAUDI

Variant Trchophy ton acumiatum

This organism which cau<es tinea capitis 13 widespread mn
Europe It 15 inoculable in guinea pigs

MYCOLOGY

As the colony ages 1t changes from a small hemu~pherical
mass to 2 white then creamy finally brownish and ~ometimes
violet tinted flattened cone that has furrows of varying depth
radating from the center and a thin flat margm  Pleomor
phism 1~ rare  Microscopically one finds lateral or grouped
aleurospores and swellings on the hyphae that supge-t joung

chlamvdospores
TRICHOPHYTON SULFUREUM (SABOURAUD 1910)

This 15 common 1n England and Australia producing tmea.
eapits and lesions on glabrous skhin
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Fic 50 Racqrer Mycrus iv Curtae Motat srovt Genes TricHorny
x

becomes powdery or chalky at the penphery as it ages It s
rounded often having a small central protuberance five or six
radial folds ean be seen  Pleomorphism 1s not common M1
croscopreally, only mycchum and chlamydospores are secn

Cutaneous «ensitivity with resulting “1d’ reaction 15 rare
The reaction te an mtracutancous test with trichophytin 15
usually shght or absent
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cream and finally takes on a yellowish hue at the center  Dis
tmet and unequal margmal ravs are seen on the crackled sur
face Microscopically one sees terminal and intercalary
chlamydospores lateral aleurospores and abundant arthro
spores

Fic 61 T arry SeoriraTioN 1v GENLs TRI HO pryTON X 500

TRICHOPHYTON SCHOENLEIN {LANGERON AND MILOCHES ITCH,
1930}

S; Achorion schoenl

The organsm causes tmea favosa and 15 pathogente 1n man
guinea pigs rats mice cats and rabbits Except 1n the case
of rats 1t very rarely occurs spontaneously in these ammals
T schoenleim 15 common 1n southern Japan Algenia Holland



104 ELEMENTS OF MEDICAL MYCOLOGY

M1COLOGY
The colony at first shows a velvety surface, which later be-
comes roughened and wrregular  The color vanes from a del
cate to 4 sulfur jellow

TRICHOPHYTON CEREBRIFORME (SaBoURAUD, 1910}
This1s probably a vanant of T sulfureum (Sabouraud, 1910)
This organism causes tinea barbae and, rarely, tinca capitis
It 1s common n England, France, Italy, and Germany

Fig 60 Tareang Frsestx (Macrocoviots) axp Cavinia £y ( RaVIF IN
Cutrire Motar or Gents TricHoryroy X 5

MYCOLOGY

At fint white and having a crater that disappears as the
folds become promument, the cercbriform surface deepens to
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and rather coarce  In spme fields the orgamsm may be miew
g but ve-tigal traces enn be found in the hairs

On Sabouraud « dextros agr the rate of growth 13 usualh
slow  \bout three weehs are required to obtain a recogmzably
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charactenstic growth  When full grown the colony 15 eom
pact smooth and waxy it 1s usually desenbed as of  basket
type  varymg from white to brown in color  Pleomorphism
1 uncommon

Study of the hangng-drop preparation shows (1) comdia
beaning. hyphae with Interal and apreal epores found on barles
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the Rhine Valley and m eastern Germany, especially 1n Silesa
1t occurs also in Bosma, Hungary, Poland, the Russtan border
states, in Transcaucasia, Bessarabia, Italy, Scotland, and oc
casionally m France It occurs, only rarely, in Formosa
northern Japan Manchurta, the Umited States, Portugal, Ar
gentma and 1n 850 Paulo, Brazl

r
I
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3
»
Pt H ~1 o
Fic 62 Conipta ex Grarpe tN CLLTLRE MounT oF GFNLS TRICHOPHYTON
X 500
MYCOLOGY

The yellow1sh scales or erusts or the hair, or both provide the
best material for microscopic exarmnation  This 1s placed on a
shide, treated with 20 to 40 per cent sodium or potassium hy
droxide, heated to bubbling, thinned, and cleared  The mucro
scopte field shows apores of varying «ize and shape  Partict.-
larly typreal 15 the sausage shaped <pore  Hy phae are -eptate
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TricnorityTon CONCENTRICUM (BLanCHARD, 1896)
Synonyms  Lndoedermophyton concentricum  Lndodermo
phyton ndicum, Endodermophyton tropieale Endodermo

phj ton man-om
This orgamsm 1s the chief cause of tinea imbnicata  The
disense 1 common where the cocoanut tree grows such as the

Fia 65 Srorrs ANp MycELity 1N Porassiin HYoroxipE PrePaRATION oF
AR v Tives Favosa X

Pacific Islands the Malay dtates and central and southern
Chima  Young adults are more prone to contract the disease
and males are more susceptible than females

MYCOLOGY

On direct mucroscopic exammnation of sk scales one finds
numerous mnterlacing segmented hyphae  For cultural studies
the scales should first be soaked 1n alcohol for five minutes to
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and carrot media, on the other media, only arthrospores are
present, (2) claviform bodies, with the terminal portions of
some filaments swollen and claviform, some authonties com
pare these to the spindles of the Trichophy ton and Mierosporum
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F16 G+ SProRes AnD MyCELIt M 1N Poras oy HYpROXIDE PREPARATION OF
Ham v Tivga Favosa X €00

genera though they are more slender and nonseptate-—the
French cnll them chandeliers farigues because of their candle-
stich conformation, (3) termunal chlamydospores, varyng i
number

Cutaneous sensttivity with resulting 1d  reaction 1 rare
A reaction to an ntracutancous test with trichophytin 1s usu
ally absent Occastonally a mild response may be ehiaited
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TricHOrHYTON CONCENTRICUM (BLanciarp 1896)
Synonyms ~ Lndodermophs ton concentnicum  Lndodermo-
phyton mdicum, Fndodermophyton tropicale  Lndodermo-

phy ton man<oni
This orgamem 1> the chief cau e of tiney unbricata  The
dr ence 13 common where the cocoanut tree grows such as the
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F16 6> Srores anp MyceLtst i PoTassiuy Hyprowpe PREPARATION OF

Ham tv Tisea Favoss X 500

Paaific Islands the Malay States and central and southern
Chma Young adults are more prone to contract the disease
and males are more susceptible than females

MYCOLOGY

On direct muicroscopic ¢xammation of skin scale one finds
numerous interlacing segmented hyphae  For cultural studies
the acales should first be <oaked 1 aleohol for fise mmutes to
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avoid contamination with bacteria  These scales are then
placed n Sabouraud’s broth  After several weeks the fluffy
growth 15 transferred to Sabourauds dextrose agar The
growth on the soltd medium 15 heaped, deeply folded, glabrous
and white at first It soon becomes deep brown in the center

v

%1a 66 1oTassiuw Hyproxipe I REPARATION OF ScraPINGS FrRow Natn In
FeCTED WITH T Scnoespring X 550

with a eream colored and powdery peniphery  The substrate
18 pigmented deep amber 1n color  The resemblance to T
schoenleim 1s stnhing  On culture mount one sees numerous
1egetatiy e forms and arthrospores but no mierocomdra

Gev~vus LiipErRvorHITON

Speczes  Eprdermophyton mguinale (Sabouraud, 1910), I'm
dermophy ton floccosum (I angeron and Milocheviteh 1930)
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Fic 6  Ticnoriyros (ACHORIoN) SHOENLEINS
Mangngdrop preparation s owing chand lie  farsgue anl chlamydospores
X )00

This orgamsm produces the chimeal entities tmena cruns and
dermatophytosis of the hands and feect Only glabrous shin
and the nails are susceptible the parasite <howing an affimty
for the skun of the mguinal fold, intergluteal fold axillae feet
and hands  Hair1s never affected

MICOLOGY

The colony 15 slow growing and greensh yellow 1 color
showing radial furrons  Pleomorplt m occurs  \lieroscopie
examnation shows septate myeelura with termmal clavate-
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Fig 68 TRICHOMYTON {ACHORION } SCHOFVLEING
Culture mount (stained) showing chandelier f irague and chlamydo pores X 600

shaped fu eaux which may appear singly or 1n groups of five
to <even, and chlvmydospores these occastonally 1n @bundance
Aleurospores are very rare

Cutaneous sensitivity with resulting “i1d  reaction 3 not
comunon  An mtracutaneous test with trichophy tin usuathy
eheits a pegative or o muldly postnie reaction
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Fio 69 Gevts EPIDERMOPHTTON
Culture mount showing fing ¢ like projecton of elub-shaped fuscaut (macrocom:
dia) and absence of comda X 700

Crivical ConSIDERATIONS
Tineq capirs and tinea arcinata have already been deseribed
climeally (see pp 72-80)
TINEA FAVOSA

Chmical Picture Ihis condition affects chiefly the scalp
but ¢ affect glabrous hin and the nails 141 caused by the
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Tic "0 Nusmerous Cius suarep Fusraux (Macrocovon) 1w Genus
Ermervopuyrov X T

micro orgamsm known as Trichophyton (Achorion) «choen
leint  No age or sex 15 1immune  On the scalp the diease usu
ally starts as o small inflammatory area covered with scales
Yellowsh (sulfur colored) crusts form around the harr follicle
The crusts mnerease 1 size and finally become hollow cup
shaped, prerced by hairs  These crusts are hnown as ~cutula
and are particularly found at the border of the iy olved arets
Bnttlencss and Joss of hairare typieal - Atrophic searring oceurs
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Fic "1 E Fuoccosry

Cyltare mount &t owing shlamy doepores and mycehzm  con preuous abeence of
mercomia X 00

and in longwtanding cases the edor 15 extremels offenne
frequently referred to as a mousy odor

Favus of the scalp m aduits may st o resemble seborrhoe
dermatitis showing diffu e <uperfictal adherent <ealing with
httle cearnng and follicular mvohement  Its recstance to
the ¢ ual therapy for seborrhea of the <calp <hould make ene
wpspeet favus  Favu of glabrous shin appears as numerows
or few and =eattered erusts that are 3ellows h and cup—~haped
with no noticeable mflammation  In the nabs the orgam. m pro-
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Fio 72 Tivea Favoss Siowine SCARRING AND SCUTULA

duces a yellonwish discoloration evidence of destruction and
brittleness  Primary favus of the nails 1 this country has
been reported by one of the authors (J H S) and alo by

Lewis
A reaction to an intracutaneous test with trichophytm 15

usually absent

Ammals are the most common means of transmission es-
peaially cats  Other modes are direct contact with nfected
humans, contaminated clothing and the comb and brush
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Fic 13 Favt or.cair

Treatmen! Simce the disease 15 moculable the source of
fection must be found and elmnated The most effective
therapeutic measure 1~ reentgen ray epuation {see Treatment
of Tinex Capitis), even this sometimes faus however Lthyl
10dide mhalation 1s employed as 1n tinea caprtis  Inmost cases,
a combination of roentgen ray epilation and ethyliodide inhala
tion 15 advisable

TINEA 5Y(OSIs (TINEA BARBAE)

Clinical Picture The causative micro organisms are T
gypseum T rosaceum T violaceum and M canis T gyp-
seum 15 the cause of the majority of cases of tinea barbae This
digease myvades {he bearded region with the exception of the
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upper lip, which 1s only rarely mvolved 'The lesions take the
form of minute to large abscesses of follicular distribution,
exuding a gelatimous flud  In thus flud or n the hairs will be
found my celrum and spores, venifying the diagnosis and helping

to differentiate the disorder from «ycoats vulgars  The elm
cal preture may vary from a type sumulating <y costs vulgans to
the extreme hernon type  The latter 15 more common when
the causatn e agent 1> either T mvp eum or M eamx



GENLS TRICHOPHYTON 119

Fi 75  Favis or mie bearr (Barned onty

Treatment Two phases are waportant  They constst of

1 Precautionary measures in shaving  The patient 1s m
structed (@) to u-e no brush because it cannot be
sterihized  (b) to shave the healthy skin first and the n
volsed shin last (¢} to av ord traumatizing the <kan
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Fra 76 Favis oF Tits NAILs 1v PaTIENT wrtH Faves or miie Scatr (Fie +5)

2 Manual eptlation of the inyvolved hairs and daily or twice-
daily application of the following ointment

Gm orcc
R Aadisalicyler 20
Sulphurs praeeipitatis 20
Petrolats 300

o

In some extremely stubborn and extensi e cases, roentgen ray
epilation may be necessary and ethyliodide inhalation ean alo
be tried
ON1CHOMYCOSIS

Clinical Prcture One or more of the nails may be invaded,
giving a brittle, vellowish brown or darher and lusterless pitted
appearance  The parts chiefly affected are the nail bed and
the lateral aspects  Beneath these affected parts, particularly
the lateral margins ar¢ accumulations of soft debris 4An
accompanyng nflammation about the nwul 15 rare (parony
chia)  The coure 15 chronic
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Treatment  Results are not very <atwfactory  The follow-
ing reasures are employed for local treatment

1 Soak the fingernails for fifteen mmnutes m a warm <atu-
rated <olutton of borie acid (1 teaspoontul of bornic acid
ervstals to a glass of warm water)

2 Scrape the affected nail until 1t hurts u<ung either the
rough <ide of a broken glass shide or a sharp scalpe!
The u e of a burr powered by a «mall motor to remove
the infected nml matenal 1s adviable only in <clected
ca es

3 Apply morning and might, after coaking one of the follow-
1ng omntments to the nail and beneath 1t

Gm orec
B Acdisaheshier 20
Aeids benzoret 20
Petrolat: 300
mw
Gm orec
B \Mercurochrome ery tals 06
Aquae 12
Acidy saliey liey 20
Petrolats
Lanohm aa ad 300
b3
Gm orcc
Sodium propionate 981
Propionie acid 216
N propy! aleohol 60
Zine carbonate 30
Carbowax 4000 390

A sodium perborate paste made up of a few drops of water
added to sodium perborate powder 1s applied to the fingernait
and nail bed and covered with a rubber finger cot and allowed
to remmn overnight

In roentgen ray therapy, each nail 1s treated separately the
shin being protected with a lead filter



122 ELEMENTS OF MEDICAL M31COLOGY

Fi6 "7 Ovyenovycosts (T Rusruar)

Surgery, followed by local treatment, 15 also employed but
only as a last resort The nail 15 removed surgically and the
natl bed 1s soahed 1n boric acid solution as deseribed above, this
18 followed by apphieation of the mercurochrome omntment

Ethyl1odide mhalations are rather dicappomnting 1n onycho
mycosis

DERMATOPHYTOSIS

Alvo Lnown as cpidermomycosts, dermatomycoss, and
eczema mjcoticum this term usually refer to n superfict l
fungus mfection of intertrigenous or other areas of the gl
brous shin  Under this heading are mcluded tinea pedis tinea
manuum, allergic mamfestations (dermatophy tid), and tine1
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cune  Onychotmycosts 18 discussed separately (see p 120}
Tien pedis or tmea manvum may be sccompamed by nail
myohement  The inflammatory and acute type of this disease
13 more. frequently coused by T gypreum whereas the chrome
type 1 more frequently seen shen T rubram (purpureum) 15
the caucatine agent

Fio "% Oveosoury oss(T Greenend

Twea prdws and tmea manuum are rare wm children under
the age of puberty and sueh a diagnows in children should
be made only when supported by direct mrroseopic exammna
tion and cultural studies  Tines manuum i net & common oe
currence an elithdren or adults Dot every vesseular or =caly
cruption on the hands 3 due to a fungus fection When a
dizgno 1s of tinea manuum 15 mede, the burden of proof 15 on
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the one who makes the diagnosis and should therefore be sup-
ported by posttnye mycologie studies

This clmical enfity may take any one of scveral distinet
forms or represent a combmation of ll of them, with one form
predominating  The eruption 1s ery thematous, papulnr, sealy,
vesicular, macerated fissured, or hyperkeratotic

Lrythematous Form  This form usually eonssts of a patch
of ery thema, often sharply demarcated, cspecially at the lower

Fia 79 Di 10818 0F Foor ( 3 Trer)

border with shght elevation and mmute vesiculation  Clear-
ing m the center may take place In brunettes or in persons
with a tendency to pigment, superpigmentation in yarying
degrees may be noted Lichenification 1s present 1n long
standing cases In folds, therc are alvo macerition fissuring
papulation and pustulatton  The seat of predilection of this
type of leston 13 the upper mner aspect of the thigh with ex
tension to the grom and posteriorly to the intergluteal fold
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Fia 80 Desvavorurrosts o Foor (Seavy Teer)

At times the genitalia are mvohed  The progress of the erup-
tion mat be upward and may wvolve the pubts but never the
pubie hair  The thighs and their environs are not the only
seat of this form of dermstophytows The awllae are not
wfrequently wmfected Fhe area under the bretsts especially
when they are pendulous may become mrolved and 1n adda
tion to erythema and fine seabmy there may be papulation and
pustulation

Papular Form  Thus type of the dicease 1s rather less com
mon It may oceur on the free surfaces or where cutaneous
areas oppose each other  In the former case the eruption 1s
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NI
Fic 81 Dersatornyrosts of Foor (¥ rstcutar Trre)

dry whereasn the latter the lesions become red, moist, erosive,
and show superimposed pustulation

Scaly Form  Scaling i dermatophy tosis may be a primary
process or may be secondary to any other form of the diease
In the pimary type, scales are most commonly observed on the
stdes of the fingers or on the toes mn thewr webs on the palms,
or on the <oles The scales may be few, or they may be <o
proneunced or so numerous that the patient himself cannot fail
10 obserse them  The fourth mterpace 1s the fasorite <eat of
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I 8 D o Foor { Tree)

the scales followed by the third mterspace as a poor secand
The fourth interspace of the left foot 1s usually more frequently
and more noticeably involved

Veswcular Form  This 1s the most common form of the dis
ease Itisseen asprimary lesions on the palms the lateral and
palmar aspects of fingers, the soles of the feet and the toes
The vestcles are usually intradermal They tend to be dis-
crete but may coalesce The vesicles often have a dark steel
blue center and turn brown with age  Bullae may be pre<ent

On the soles of the feet the vestcles are most frequently ~een on
the arch
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Macerated Form  The seats of predilection of this form are
the webs of the toes, the mtergluteal fold, the contact points
of the perus and scrotum, the submammary folds, and the axil-
lary folds The fourth toe space, particularly that of the left
foot, 1s the most common site  Inflammation may or may not
accompany this form, 1t 15 most frequently seen in the nter
gluteal and submammary folds

Fic 83 Derustornrrosis or Hano

Fussured Form This form 1s relatinely more frequently
seen between toes It may be found accompanying the hyper
Leratotic type of epidermophytosis on the soles of the feet
Fissuring 1n the intergluteal and submammary folds 15 usually
not primary but accompanies the macerated or erythematous
form

Hyperl eratotic Form  Thus 1s particularly scen on the <oles
of the feet and oceastonally on the palms  The lestons ap-

»
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Fia 8¢ D

or Hann ( Trre)
1 atient had nail involvement (Fig  8)

pear as orange colored hyperkeratoty areas accompanied by

uring <ometimes quite deep and pginful

A concomitant toxic or allergic eruption known widely as
trichophyhid may also be present It 13 symmetric ind
appears commonly on the extremties particularly the upper
ones It may be macular papular or vesicular in character
or follicular hichenified, or squamous The orgamism cannot
be seen microscopieally i these le tons

The form of 1nfection that iny olves the upper regons of the
thighs and sometimes extends to the perineum and beyond to
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the mtergluteal fold, 15 frequently called eczema margmatum,
tinea crurs, or dhobie 1tch  The characteristic lesion 15 a
patch of erythema often sharply demarcated and showing
maceration 1n the fold and a shghtly elevated border frequently
consisting of pin-pomt vesicles It tends to clear centrally
while extending peripherally  In brunettes or persons with 2
tendency to pigment, superpigmentation m varying degrees

Fic 85 Tricroruyroy Rusrus (Purrureun) INFECTION

may be noted Lichemfication 15 present m long standing
cases Becau e of the heat and morture 1n the mtergluteal
fold the predominating characteristics may be maceration and
fissuring

1 ymphangitis and regional lymphademtis may complicate
dermatoph) tosis particularly when the lower extrennties are
mmolsed These are usually due to a superimposed bacteral
snfection but mav be due direetly to the fungus infection
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Fic 80 Tricnopnyray Rrer s (Porerrruv) InFeeTion
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Fra 87 Taicnoentyroy Remruv (Purpursum) IvrectioN 18 PATIENT
SnowN v Ira 86

Dermatophy tosis caused by T' rubrum or T purpureum ap-
pears as an cxtensiy ¢, rather stubborn mfection of glabrous shin
and nails, chnieally resembling the ordinary dermatophy tosis
produced by T gypseum, or taking the form of a bizarre pat
tern of lesions mvolving the trunk and extrenmties This 1n
fectron 1s notable for 1ts chrome character Trichophyton
rubrum practically never produces vesiculation or acute reac
tion Hophins and his group, however, reported vesicular
lestons 1n many of the patients with T rubrum mfection<
studied at Fort Benning 1942-45  This may be explaned by
a difference 1n stram of T rubrum, chmate, and po-«ibly by
mereased sensitivity of the host
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The ab ence of vesteutation, acute renction and the pre ence
of chromerty should suggest T rubrum as the eousative agent
of tmea peris and tiner manuum but m the final analyas
culturl study 1 the most aceurate means of determuning the
caq atse mucro-orgamsm  The condition has been desersbed
m detat by Tews Montgomery and Hopper and by the
author {J H S) and Conant

F1 88 \esteiran Des nvroenyrm

T hyted Emdermophytid Der phutid  The so-c dled
«d  eruptions are mansfestations of cutaneous allergy due to
a hematogenous extension from an actis e focus of fungus infee
tion  The lestons 1n themselyes are stenle~~that 1s the pres
cnce of funp: cannat be demonstrated exther by direct miere~
scopie examunition or by culture  The eruption vanes from an
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eczematous, vesicular, or erythematous type to one simulating
erythema multiforme  The extremmties are the most common
site  The term dermatophytid has been considerably abused
particularly in the Umted States Lrythematous, vesicular,
and eczematous eruptions on the hand have been carelessly
labelled dermatophytid without any proof of a focus of mfec

Fra 80 Tines Cruris (E Froccosu)

tion For a defimte dingnows of dermatophytid, an active
focus must be present A positive trichophy tin test 13 helpful
The eruption should clear with the subsidence of the actie
focal infection except when there are secondary eczematous
changes due to sensitivity to other substances or to overtret-

ment
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Treatment  There 15 no specific treatment 1n dermatophy to
s1e  An neeurite dignosis 15 essental for proper treatment
A chmeal dingnosis should alwavs be confirmed by direct
microscopie exammations and cultural studies The latter
will assist 1n determining the prognosis and the tvpe of ther
apy since treatment 15 based upon the type of fungus 1~olated
cutaneous sensitization or the lnck of 1t and the clinieal find
mgs If T gypseum 1s cultured from the lesions therapy 1s
wsually effective  On the other hand if T rubrum 1= the of
fending agent, response to therapy 1s not too good In the
acute stage one eannot stress too much the importance of gentle
nomrntating treatment  Warm borie soahs or potassium per
manganate (1 o 000) soths <hould be used for ten to fifteen
minutes two or three times 2 day followed by the use of 4
soothing antipruntic lotion

Gm orcc

B Menthols 03
Ziner oadi 80
Calamm 10
Phenohs 20
Liquor calais 2d 210 0

w

When desquammation or crusting takes place this treatment
18 continued with the addition of the following ointment

Gm orec
B Aad bona -0
Zmnax oady 20
Amyh 80
Petrolati 300

w
Rest and elevation of the extremities are es-ential The
patient 1> not to use stimulating or wrritating prepirations
In the chronic stage effective local treatment may be given
m the form of fungicidal preparations 1odine thymol o1l
of cmnamon chrysarobin potissium permanganate copper
sulfate gentian 1olet mereurochrome sodum hyposulfite
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sulfur, benzoic acid, and salicyic aieid A keratoly tic agent and
a soft penetrating base are necessary in most cases
The follow g are some of the omtments 1n use

Gm orec
R Iodine crystals 0306
Potassium 10dide {enough to dis olveodime)
Acidi <alicy ier 20
Lapolm .
Petrolati az ad 300
m
B lercurochrome ecrystals 0612
Aquae 1218
Acaidt saliey ier 20
Lanolm
Petrolat: an ad 300
mn
(Useful 1n vesicular and pustular types)
Aadi salieyic 20
Sulphuns praecipitatis 20
Petrolati 300
m
B Acdi sabieylier 20
Actd1 benzoier 10
Adipis 300
m
(Whitfield 8 ointment)
Gm orec
B Aad sabeyhe 10
Aeds benzoter 15
Paraffint mollis S0
Oler cocos nuciferae 300
m
(Modified Watfield s omtment)
B Thymols 03
Aadi «alicyhier E 3
Iphuns praccipitatis 2
Sulphuns p p “ 0

Petrolatt
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B Chrvarobm 10
Aadi theyhier 20
Sulphurs praceiptatis 20
Tetrolaty 300

w
{Useful for the hyperkeratotic type)

Gm orec

Sodium propionate® 123

Proprome acad 27

Sodm eaprylate 10 0

Zinc caprylate 50

Dioetyl odium sulfnsuceinate [T}

Carbowax 4000 609

"

Hophins and his co-workers found undecylenie ac1d (5 per
cent) m earbowx to be effectine

Potassium permanganate i the strength of 00> to 1 per cent
1s used effectis ely 1n the vesiculir stage exther alone or torether
with any of the above given omtments  In il instances the
application of the omtment should be preceded by soaking of
the hnds or feet 1n 4 warm saturated solution of bonie aexd

After subsidence of the mfection the omtment 1> used at
night only 1instead of both morning and night  The soakings
however are continued twice daily and 1n the morning can be
folloned by 4 light dusting with zine oxide borie acid and tale
1n equal parts or with the following

Percentage
B Acidrsalicylies 20
Aadi benzorey 20
Taler 96 0
™
Gm orcr
Calcvaen proponate 150
7 proponate 50
210y caprylate 50
Ba.e 700

May be obtamed from the Mycolod Laboratones Inc Little Falls New
Jer ey a8 Bopronol ent ncnt and sopronal po vder e pectively
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Instructions to be grven the patient as to treatment are as
follons

Erening treatment

1 Soak the feet or hands for fiftecn minutes in either a

saturated solution of borie actd or 1 5,000 potassum

permanganate

Drv the affected parts with paper tissue or old towel

Do not use this towel on the rest of the body ~ Use a <oft

molst cotton ball to remove all loose shin

3 Cover 1 toothpich with cotton and lightly brush the af
fected parts with eintment ~ Place 2 small prece of cotton
cloth or bandage betw een the fingers or toes to pres ent the
shimn areas from touching

4 Protect bed linen by wearing old cotton stochings  The
heel of a woman’s stoching 1nd the leg part are cut out,
making two ties that can be fastened about the ankle to
hold the dressing in position  On hands wear cotton
gloves from which the fingertips hav e been cut off

(]

Morning treatment

Wipe off all of the old omtment with 4 piece of tissue or
cotton cloth Powder the interdigital spaces and the m
stde~ of stochings and gloves

If the feet only are affected, wash the hands carefully after
treating the feet

Care of wearing apparel

Proper equipment ncludes paper towels 1 pint of formalin
a paper bag  Gather together 1ll shoes and shippers worn
during the nfection  Soak paper towel mn formaln and
carefully protecting the hands stuff the soahed papers
mto the shoes and shppers  Place them in 1 large piper
bag, tie this with stnng and plice it 1n 2 closet for tuele
hours to fumigate Remore the paper and place the <hoes
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and <lippers 1n the sun for at least twenty four hours to awr
before wenrmg them agun
Wear cotton stockings or gloves th it ean be boiled

In icute vesieular mnfections, i those with accompanying
epidermophytid or trichophytid, and m all stubborn, long
standing enses, ethyl todide mhalation 1 effectine and may be
ued The mhaler of choice 1s one <o dewigned 1s to allow
comfortable mixture of ethy! 1odide wnd mir  The mitial dose
115¢ce (3Gm) thisisinereased by 05 ce (1 Gm ) per dose
until 3 cc 1s renched or 1n the case of larger individuals 4 ce
Tt usually requires about 1 half hour to inhale « dose of 3 ec
of the mixture  To avoud a cumulative effect mbaiations are
gnen on two successive days then omitted on the third
Ethyl 10dide should neter be adnunisiered to patients suffering
Jrom pulmonary tuberculonts toric goter or nephriis The
number of treatments varies with the site of the infection 1ts
duration and the nature of the imading orgamsm  Yeast
mfections are relatively more resstant to treatment For
complieations see Treatment of Momhasis (p 56)

The use of 10mzntion with copper sullate described by Strauss
and Haggard has been tned by the author 1n too few cases to
provide sufficient basis for comment

Tincture of metaphen has been found helpful n the inter
digatal and macerative types of mfection

In long standing eases where hichenification and a good deal
of pruritus are present roentgen ray therapy unfiltered in doses
of 50 to 75 r has proved helpful Roentgen rays are a poor
fungierdal agent 1n doses that are harmless to the skin

PROPHYLAXIS

dince mycotic organisms grow best i warm moist ateas
preventive measures should be bwsed on proper cire of the
bods ind on the elimination of ey ery potential source of fec

tion  The most common type of fungus infection seen by der
matologists 15 that which imvades the fect  In an nstitution
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such an infection becomes 2 <erious problem  Prevention 15
possible 1if 4 few precautionary measures are observed and
general understanding of foot hy giene 15 maintauned

The chief rules of prophy laws are

1 Do not walk on floors in bare feet

2 Do not wear any but your own shppers or shoes

3 Place a towel on the floor of the shower or wear rubber
bathing shippers

4 Step from the tub or shoner on to 2 fresh bath mat or
newspapers

5 Wash the feet at least once d-uly with soap and water

6 Dry the feet thoroughly leaing no mowture betw een the
toes Use 1 separate towel for the rest of body if any
sign of mfection, such as cracking itching, or burning, 18
present  Powder the feet hightly, e-pecially between the
toes using 1ny borated (unscented) taleum An excel
Ient powder 15 4 combination of equal parts of borie acid,
zinc oxide, 1nd taleum

7 Boil 4ll towels

Care of the body

Persons who perspire frecly 1re more susceptible thin others
to fungus infections  Duly baths and thorough drymg of the
body are essentinl  Appheation of an astringent lotion or
pownder to ffected areas 1s helpful

Care of the hands
Hands sensitive to sop and water or hands that per-prre
easily, predispoce to all types of skin infectton  Care must be
tahen to obserie the follow ing precautionary measures
1 TUse a superfatted soap
2 Dry the hands carefully  Never allow the hands to re
matmn half dymp  If there 1s 4 tendency to eraching rub
in tolet lanolin at least once duly
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If the bands perspire <oth them at least once 2 day mn
boric acid solution (1 teaspoonful to 1 pmt of wter)
Never wear kud or tight gloves wear cotton gloves and
wash them after each weartng Hjydrocol solution (7
per cent), or 2 10 per cent solution of aluminum chlonde
may be applied at mght

Rules applying to wearing apparel

1

o

©w

Clothing  Clothing 15 2 frequent source of retnfection
The underclothes should be of cotton and should be
changed datly  Clothe~ should be washed with a bland
neutral soip and boiled or pressed with 1 hot iron
Woolen sweaters or dre ses should neser be worn without
some protection <uch as dress shields or 2 hining  The
necessity of cleansing such dresses ind wweaters fre
quently anng them weekly 1n the sun, and pressing them
with a hot rron eannot be overemphasized

Stockings W ear hght cotton or «ilh stockings  Change
at least once a dvy  Place soiled stockings in a seprrate
laundry bag  When w 1shing stockings use mild neutral
soap Whenever posstble dry them outdoors 1n the sun
or press the feet of stochings with a hot 1ron before wear
ing Neuer near woolen stochings 1f the feet perspire
Shoes Two paws of light weight shoes are essential
Change shoes at least once a day  \ever wear rubber
soled shoes or sneaker< as these make the feet perspne
Shoes with perforated tops e advisable in warm weather

Care of bathroom and shouer

These should preferably be m a sunny part of the house and
the floors should be kept scrupulously clean and free of excess
moiture  The floor of the shower should be such as not to
allow water to collect and remain stignant  The value of the
antiseptic foot bath before and after tubbing has not been
satisfactonly demonstrated
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such an infection becomes a serious problem  Prevention 1s
possible 1f a4 few precautioniry measures are observed and 4
general understanding of foot hy giene 1s maintained

The chief rules of prophylius are

1 Do not walk on floors in bare feet

2 Do not wear any but your own slippers or shoes

3 Place 2 towel on the floor of the shower or wear rubber
bathing shippers

4 Step from the tub or shower on to 1 fresh bath mat or
new spapers

5 Wash the feet at least once duly with soap and water

6 Dry the feet thoroughly leaving no moisture betw cen the
toes Use a separate towel for the rest of body if any
sign of mfection, such as craching 1tching or burning, 15
present  Powder the feet lightly, especially between the
toes, using any borated (unscented) taleum  An excel
lent powder 15 2 combination of equal parts of boric neid,
zine oxrde and taleum

7 Bol all towels

Care of the body

Persons who perspire freely are more susceptible than others
to fungus infections Daily baths and thorough drying of the
body are essentinl  Application of an astringent lotion or
powder to affected areas 1s helpful

Care of the hands
Hands sensitive to soap and water, or hands that perspire
easih, predispose to all types of shin infection  Care must be
taken to obser e the following precautionary measures
1 Use a superfatted saap
2 Dry the hands carefully  Never allow the hands to re-
mamn half damp I there 1< a tendency to eriching rub
1n tolet Ianolin at least ence duly
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Suimming pool precaufion

The use of personal bathing shoes in gong to and from a pool
should be msisted upon

TINEA IMBRICATA (TOKELAU)

This 15 2 superficinl fungus disease seen chiefly 1n the tropies
or subtropics and caused by 2 micro organism hnown as T
concentricum (E concentricum) The infection begins as one
or more brownish macules slowly nereasing n size and forming
concentric rings surrounded by a browmish zone As a result
of coalescence of adjacent concentric rings, polymorphic and
polyeyclic patches develop which are charactenstic for this
disease  Scaling 1s usually profuse with hittle or no underlying
erythema  Any part of the integument may become mvolved,
meluding the natls  The hair follicles are usually spared  Asa
rule, 1tching 1s intense

Treatment The use of 5 or 10 per cent chrysarobm m
aquaphor 1s recommended  Salieyvlic acid 6 per cent and sulfur
precipitate 6 per cent in aquaphor, or Whitfield s ointment may
be tried
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CHAPTER V1
OTHER PATHOGEMNC FUNGI

BLasToMYCES DERMATITIDIS

I\ A casg diagnosed as <crofuloderma Gilehrist 1n 1894 re-
ported finding 1n a section of dreased shin a parasitic
yeasthke body Two years later he published with Stokes
the report of a <econd case 1n which this orgamim was dis-
covered, and mn 1898 1 an extended study, named 1t Blasto-
myces dermatitidis  Since then, numerous reports on this
fungus by vanous authors have appeared in the lterature
most of them comng from the region around Chicago

MYCOLOGY

A drop of erther pus or sputum with or without the additton
of potasqum hydroxide 15 placed on o clean shde for direct
micro~copi¢c exammation Budding thick-walled round or
oval granular cells from 8 to 10 microns or more m drameter
may be observed If the suspeeted organism does not <how
budding the cosver gla s used for the matenal not treated with
potasstum hydroude may be nmmed with vaselme After
from twenty four to forty-eight hours of mcubation at reom
temmperature budding may be noted

On culture (dextrose agar) at room temperature the colonies
first appear <mooth and grayish soon becoming filamentous
and white with a central umbo A pernpheral moist zone 15
usually present  On culture (blood agar) at 37 C  the surface
growth 15 yeastlihe not filamentous

Microscopic examunation of a eulture mount (dextrose agar)
<hows mycelum with lateral ecomdia and ehlamydospores
Occastonally racquet mycelum may benoted  On blood agar
mounts one sees budding cells stmilar to tho e seen 1 leions,
and oceasionsl short filaments of three or four cells
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CHAPTER VI
OTHLR PATHOGENIC FUNGI

Brasto:uyCES DERMATITIDIS

I ~ A cAsE diagnosed as scrofuloderma, Gilehrist 1n 1894 re-
ported findmg m a section of diceased skin a parasitic
yeastlike body Two years later, he published with Stokes,
the report of a second case in which this orgamism wasg dis
covered, and in 1898 1n an extended study named 1t Blasto-
myces dermatiidis  Since then numerous reports on this
fungus by various authors have appeared in the literature
most of them coming from the regton around Chicago

MYCOLOGY

A drop of erther pu« or sputum with or without the addition
of potasstum hydroxide 1s placed on a clean shde for direct
microscopte examination Budding thick walled round or
oval granulir cells from § to 10 mucrons or more in diameter
may be observed If the suspected orgamsm does not show
budding the cover glass used for the material not treated with
potasslum hydrouide may be nmmed with vasehne  After
{from twenty four to forty-eight hours of meubation at reom
temperature budding may be noted

On culture (dextrose agar) at room temperature the colonies
first appear smooth and grayish soon becomung filamentous
and white with a central umbo A peripheral mowst zone 1s
usually present  On culture (blood agar) at 37 C  the surface
growth 1s yeasthke not filamentous

Mieroscopic exammation of a eulture mount (dextrose agar)
shows mycelum with lateral comdia and chlamydospores
Occasionally raequet mycelium may benoted  On blood agar
mounts one sees budding cells simular to those <een 1n lesions
and occasional short filaments of three or four cells
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ANIVIAL INOCULATION

The order of susceptibility 1s as follows mice, rats, rabbats,
gumea pigs

IMMUNOLOGIC REACTION

Martin and Smuth found that the majonty of patients with
blastomy costs react strongly to 2 heat-lulled vaccme made
from the yeastlike form of B dermatitidis Jacobson was
unable to demonstrite specific reactions to vicemes Cross
sensitization with histoplasmin and occasionally with other
antigens have been reported

CLINICAL MANIFESTATIONS

The chinical prcture 1s protean 1t may sumulate that of syph
ilis, tuberculosts, neoplasm, or disorders caused by other patho
genie fungt  The lesions may also resemble those of 10dide or
bromude sensitinity  The disease may take = eutaneous (pn
mary and secondary) or systemic form

Cutaneous Blastomycosts  In the premary form, the mtil
lesion 1s seen usually on the face, hands, wrists, and forearms,
although 1t may appenr anywhere on the shin It 1s character
istieally a papulopustule that soon becomes partially or wholly
covered by a erust Beneith the crust are irregular papilh
form elevations and a seropurulent secretion Peripheral
growth of mdinidual lesions and the appearance of new ones
cause the formation of eley ated v arous sized plaques  Ormsby
stresses the characteristic smooth purplish or dushy red border
that slopes down 1bruptly to normal shin  In the border are
superfienl or deep minute abscesses that ire viable only
through & magmfying lens  The ¢ are the best matenal for
recovery of the organ-m  Bewdes this type of lewon there 1re
<ometimes oheerved also a verrucous type stmuliting verru-
cous tubereulosts, and 2 decp seated gummitous type  Spon
tancous heiling results mn serrrng

The lestons of sccandary cutaneous blistomiy cot , the re~uit
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Fig 90 Brastouyco r3Orr N1y iy Prs
Potassiam hydroud preparation X 990

of systemic blastoms cosis may sunulate those of pnmary cu-
taneous blastoms cost» or appear as ulcers usually having therr
ongmn in uperfcial or deep abscesses  The latter are usually
a~sociated with destructine processes in the bones muscles,
and other deep tis ues and organs Permephric p oas ab-
domimil thoracie and retropharyngeal absces.es of varous
=1ze have been found

Pulmonary Blastomycosts The pulmonary miolvement 1s
more common'y prmary but may be secondary to a focus
the shin  Systemue blastomycosis al o shows an affinity for
the Jungs  The onset may be rapid ind acute or marked by
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Fic 91 Bristoxrcosts
Culture mount grown at room temperature X 600

transient mild symptoms  In the former cnse chill pun
the chest fever incrensed respiratory rate rapid pulse cough
ind expectoration of blood tinged sputum are charictenstic
The chest signs resemble those of other pulmonary and pleural
dicorders  The chest films may show, mn ewrlh eaves no
parenchymal lestons The onhv finding may be an enlrgement
of the mednistinil lvmph nodes s a rule one finds dense
mases located neir the hilum and projecting into the lung
ficlds with rrregular outhnes  Cawaties are vsually not the nile
but when pre ent thes are small trregular and with hizy out-
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Fic 9" BrasTomrcosts MIcro-0rGaNisy ¥ TissvE

hnes In systemic blastomycosis when the lungs are second
anly molved the pulmonary shadows may resemble miltary
tuberculosis

Cerebrospinal Blastomycosis  Although a primary form has
been reported this occurs chiefly as a metastatic process sec
ondary to systemic blastomycosts  The climcal manifestations
do not differ from those of cerebrospinal infection due to other
organisms  The po~sibility of blastomycetic etinlogy should
always be dered 1n obscure brospinal disewe  Micro-
scopic and culture studies for the presence of Blastomyces and

other fungi should be a part of every routine spinal fluid examr-
nation
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Fic 03 Brasrosvcosus Micro-organtsy 1y TIsstE

The shin and lungs are the organs most commonly afferted
1n systemic blastomycoss  Next n order of frequency are the
hidneys spleen bones and joints, liver, pleura 1ymph nodes,
bram ertebrae <kull benes prostate, pericardium meninges,
myocardium  endocardium, pancreas perttoneum, testicles,
eyes adrenals, larynx and trichen, gastro-intestind tract,
bladder <pmnal cord, nd tongue

TREATMFNT
1n the eutaneous type surgery 1s recommended if the Jesion

18 «mall  Some eases respond to surgieal diithermy or actual
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Fio 94  Brasrourco 13

cauters  Roenigen ray therapy 18 effective alone or m com
bination with surgery  The dosage advi ed 15 70 to 100 ¢ i
tered through 1 mm uruinum once » weeh It 15 not advis-
able to exceed a totil doseof 1,200to 1 ,00r  Conant and his
aseotiates warn aguinst the use of roentgen r1y therapy
patients with hvpersensitinity to blastomyein before partial
desepsitization with injections of blastormyemn yaceme has
been produced Saturated <olutton of potassium iodide ecan
he given orally m large do es just below the level of toverty

Todine has been admintered wtrasenou Iy with good results

The u e of ethy! 10dide inhlitions 1+ 2dvt ed m extenshe pn

mary cutaneous blastomycosts and m systemie blastomy eouis
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with or without cutaneous manifestations, particularly in the
presence of pulmonary myvolvement The mtial dose of 2 ce
15 mereased by 05 cc per dose until 4 cc 1s reached Treat
ment should be given on two successive days and omitted on
the third Martin and Smuth suggest desensitization with
vaceme before mstituting 10dide thernpy They recommend
the following techme A shin test with a standardized heat
lulled blastomyemn vacemne 1s done by njection mtracutane
ously of 01 cc of the vacene  The stze of the maxamal reac

tion 1s determined by obseryation of the site of mnjection at m-
tervals of twenty-four and forty eight hours A reietion of 1
cm or more In diameter indicates hypersenaitivity  The size
of reaction observed determines the dilution of the vaccine re-
quired for the first desensitization A dilution of 1 10015 u ed
for the first injection if the reaction 1s from 1 to 2 em 1n diame
ter A1 1000 and 1 10000 dilution 1s used for reactions of
2 em and 3 em 1n diameter, respectively  The proper dilu

tion 15 1njected subcutaneously, beginning with 01 cc  The
dose 15 mereased by 01 ce until 1 ce 1~ renched  Injections
are g en three times 4 weeh  This procedurc 15 repeated with
each lower dilution unti! undiluted vaccine 15 used A loeal or
general reaction 1s 1 sign to stop mjections  These may be re-
sumed several days later with a dilution of one tenfh a- strong
as the one that produced the reaction Complete desensitiza

tton 15 not to be expected, but 1 defimte reduction in the size
of the erythematous renction tahes place mdicating v decrense
1n hy percensitinity  Speeific taceino-therapy has not yet been
proved of value although Stober reported elnical improy ement
through use of this method  Jacobson recommends intramus-
cular njections of colloidal copper  The author has had no
expenience with this form of treatment Martin reports oc-
casional benefit from the use of anfiblastomyces rabbat serum

Sulfonamides have not proved too effective although several

questionably fay orable reports hive appeared in the hteriture

Nooyn and Callaw1y found that the inhibition of growth of
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Fii 92  Brastoarcosts BRauiLIENsIS

Culture mount from beef infusion glucose agar 37 C X 600 (Courtesy of
Conant et al }

Blastomy ces dermatitidis 1n vitro required concentrations well
above the maximum climeal drug levels tolerated Thev
therefore concluded that sulf p ds are not prac
tical if used orally and parenterilly  Streptomycin and pem
cillin have thus far proved of doubtful therapeutic value mn the
treatment of this disease Mjyers and Ordal have shown that
Blastomyces dermatitidis was sensitive to gliotoxin m vitro
but that the drug was extremely tovic to the chick embryo

Whatever form of therapy 1s adopted <unshine and a high
calone diet especially mn systemic blastomycosis are a vital
necessity

Paracoccrpiomes (Brastomyces) BRASILIENSIS (SPLENDONE
DE ALMEIDA 1930)

This orgamism ¢auses the disease known as paracoccidioidal

granuloma (South American blastomycosis), reported from



154 ELEMENTS OF MEDICAL MYCOLOGY

\}:' = - - -
e ST (‘xﬁa
LR RYT Dot T

F1c 96 BLaASTOsMYCO5I1S BRASILIENSIS

Culture mount grown at room temperature X 600 (Courtesy of Conant et al
Manual of Chnical Mycology W B Saunders Co 1944 p 82 Fig 42 C)

Brazil by Lutz m 1908 Although 1t has not yet been reported
1 this country, 1t 1s meluded m the discussion here since the
chinieal picture 1s similar 1n some respects to that of blastomy
cosis caused by Blastomy ces dermatrtidis as well as to that of
coceidioidal granuloma (see pp 146 148)

MYCOLOGY

Paracoccrdioides brasiliensis appears 1 the tissue or pus as
single- or multiple-budding thick walled yeastlihe cells The
buds are excessiely small—coccoid mn fact The «ingle-
budding cells from 10 to 30 microns i diameter are symiar
to those <een 1n the orgamsm causing Cilehrist s disease  The
multiple-budding cell> as Iarge as 60 microns in dinmeter, are
diagnostic for this disease  Buds of 1 mieron or more in dinm
eter mny be attached to and surround the parent cell

Dingnosts 1> made by direct miero copie examunation of ma
tenal from the lesons  Crusts serapings from the lesions
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FI6 9¢ MLcOCUTANEOTS SOUTH AMERICAN BrasTowycosis
(Courtesy of de Almerla Mycologia \ledica Companhia VMclhoramentos de
SJo Paulo Bra.d 193) Fig 121)

and pus should be placed i 10 per cent potassum hydroxide
and exammed under a cover glass  Cultures shou'd be made
on Sabouraud s glucose agar and beef infusion or blood agar
at both room temperature and at 37 C  On Sibouraud s agar
at room temperature the primary culture may remamn heaped
compact cerebnform (similar to \chorion schoenle) and
show microscopreally several budding forms identical with
those seen 1n lesons  These cultures become filamentous after
some time and develop = short nap of white aeral myveelum
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On blood agar at 37 C , the cultures remun yeastlike, waxy, and
composed of the same type of single- and multiple-budding
forms as are seen 1n the lesions

CLINICAL MANIFESTATIONS

The mdividual lesions are clinteally and histologically similr
to those of Gilchnst's disease ind cocaidioidal granuloma  En
largement of the lymph nodes, suggesting Hodghin'’s disease,
15 the most charactenstic single clinieal finding 1 all eases of
South American blastomycosis De Almeida and other South
American workers classify the disease as follons (1) Muco-
cutaneous form, (2) lymphangitic form, (3) visceral form

The muco-cufaneous form  The primry lesions usually oc
cur erther on the skin around the mouth or nose, or on the
mucosal surface of the tongue, gums cheeh, ips or nose On
the mucoss, the primary lesion 19 usually a small papule which
soon ulcerates, enlarging pertpherally and into the decper
structures  New lesions continue to appear until there 1s ex
tenstve myvolsement which may result in complete destruction
of the epiglottis, vocal cord, and uvula The regional Ilymph
nodes become enlarged and undergo necrosis and finally rup
ture through the shin, gning nse to permanent drammng
sinuses The Iymph nodes m the axillary and ingumal
areas may become similarly myolved as a result of the disserm
nation of the micro-orgamsm through the blood strexm  The
lesions are punful and cause constderable difficulty 1n swallow
1ng, resulting in malnutrition  Death 15 usually the result of
starvation and terminal pyogenic infection The cutaneous
lestons are granulomatous and may or may not ulcernte

The lymphangitic form 1s characternized by masuve lymph
node enlargement, particularly m the neck region ‘The over
Iying shin becomes secondarily imvolved when the lymph nodes
become necrotic and dram through the skin

In the visceral form the portal of entry 13 beheved to be the
gastro-ntestimal tract with ultimate dissemination of the nfec-
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tion resulting i mvolvement of the spleen liser, and other
organs  Abdominal pun, severe gastro intestinal disturbances
ncluding anorexia and vomuting may be present The pres-
ence of abdomunal patn helps to differentite this disease from
granuloma cocerdindes since the mtestmal tract 15 not v olved
m the Intter Tung involvement 1s usually secondiry and 18
present, 1n about 20 per cent of the patients with the visceral
type of infection
TREATMENT

The disease may run erther an acute or a chrome course and
almost alwivs termmates fatally Few venfied cures have
been reported Iodide therapy has been reported effective mn
some cases by de Almeida ‘The mode of admmstration 1s the
same as that for North American blastomyecosis  Sutfonamides
have been reported effective if p1ven over - long period

HistorLasva CarsuLatuv (DARLING, 1906)

In 1906 Darling deseribed the orgamsm Histoplasma eapsu
latum and the postmortem findmgs tn 3 cases of histoplasmosis
In 1912 Da Rocha Lima expressed the view that Histoplasma
capsulatum 1s closely related to Cryptococeus farciminosus
the etiologic organism 1n epizootic lymphangitis oceurring 1n
horses  In 1933 De Monbreun discovered that the orgamsm
could be cultured and grown 1n yeastlike and mveelal form
By reproducing the disease 1n monkeys by intrayenous inocula
tion he further 1dentified the fungus as the etiologic agent of
hustoplasmosis  Since then <everal cases 1 both adults and
mfants have been reported

MYCOLOGY

The organism 15 small encapsulated, oval shaped and from
1 to 8 mucrons 1n length It 15 usually found 1n the mononu
clear cells i penpheral blood smears sternal bone marrow
smears sections of spleen, also m biopsy sections of shin and
Iymph nodes and 1n blood cultures  In sections of the tissue
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Fic 100 JIrstorrassa Capstriatuv

Culture mount on d s me hum at room tempe Courtesy of Conant
J Bactenol 41 5¢ 1941 Fig 3 Plate 11)

suspected and stained after Bensley s procedure the parasites
appear stuned deep red

The orgamism may be cultured on Sabouraud s media or 1n
sealed blood agar tubes On Sabouraud 5 media and grown
at room temperiture the growth 1s moldike On culture
mount one sees large warty thick walled chlamydospores at
tached to the fungus filaments The growth on sealed blood
agar tubes 1t 37 C 18 yeastllhe  On culture mount one sees
budding and nonbudding yeastlike cells

CLINICAL MANIFESTATION®S

The climeal picture deseribed by Dirling comprises emacia
tion weakness pyrexia anemy leuhopemsa and splenomegaly
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Y mations mn the svmptomatology have been reported, with
some of the above named symptoms lnching  In children the
first evidence of the disease may be mn the gistro mtestinal
tract with nausev and diarrher  Hender<on, Pinkerton, and
Moore found uleerxtive enteritis ns the chief lesion i therr
ense  Lymphadenopnthy 1s present, meluding the me-enterie
lymph nodes, but this finding 15 mere marked n adults than
children  The lungs may be erther primanly or secondanly
miolved  Pulmonary miolvement 15 the rule i generlized
cises  Bonelesions enlargement of the liver, as well as wdrenal
mvolvement hive been reported  Shin findings v arying from
2 dushy ervthema to purpuric spots or to urticariai lestons hwve
been recorded  Uleerative lestons of the shin, tongue naso
pharynx or laryny hve also been reported It 15 advistble to
consider histoplasmosis 1n the differenti1l dragnosis of any ob
scure ¢1se of splenomegily, especially if the splenomegily 13
assoer tted with Intermittent pyrexin eachewn, and leuhopena

Palmer Christie and Peterson beliey e that there 1s pres alent
In certun parts of the country 1 muld subelinieal mfection with
H cipsulatum from which recovery takes plice  Lhey base
therr claim on the finding of pulmonary ealeifieition in patients
showing negitne reactions to tubercuhn and coceidiodin ind
positis e renctions to histoplismin - They recognize, however
tht cross sensitization with blastomy cin and cocudioidin may
exist

Cutancous reaction to histoplasmin in infected mdividuals
may be tuberculin like (dclay ed) and immediate

On pathologic examnation one finds 1 the spleen, lver,
lungs nd intestines as well as 1n other trssues, gray and white
nodules Imvolvement of the me<enteric lymph nodes 15 the
rule The lestons are necrotie, not unlihe those seen 1n tuber-
culosts  The fungus 15 found m the fixed reticulo-endothehal
eclls m the spleen and Iner whereis 1o other parts of the body
1t may be found m the phagoey tie cells
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TREATMENT

No specific thernpy has been gen sufficient trial n this
disease bectuse dingnoses usually have been made after
necropsy In the few cases recognized before death and
treated, results have been unsatisfactory  The following treat-
ments have been reported  10mzed copper, massive doses of
potasstum 1odide local xray trettment and sulfonamides
The theripeutic results reported with the use of pemeillin
have not been favorable DMeleney recommends the antimony
preparations such as antimony sodium tartrate the trivalent
organic compound such as fuadin, or the pentaxalent prepara
tion such as neostam Mantel, Troy, and Kendall report
clinieal improvement n one ¢ase treated with neostam

RHINOSPORIDIUM SEEBERI

This micro-orgamsm 15 the cause of rhinosporidiosis a rare
mjycotic disease with 2 predilection for the mucous membrane
of the nose The eyes ears, larynx, and occasonally the
vagina pems and shin may become mnvolved The disease
oceurs spontaneously 1n cows, horses and mules

MYCOLOCY

Direct mucroscopic exammation of matenal from the poly
poid masees resveals round to ovoid spores 7 to 9 mucrons
diameter and spore filled sporangia  The sporangia are large
{up to 250 to 300 mucrons in diameter) Shdes from biopsv
section stamned with hematoxyhn and eosin show the large
thick walled sporangia filled with endospores as well as empty
ones  Ruptured sporangia and endospores scattered about on
the epithelia] surface or throughout the tissue may alvo be seen

"The cultural charactenstics of this fungus wre not known since
1t does not grow on ordinary laboratory media

CLINICAY, MANIFESTATIONS

The nose especially the anterior nares 1s the most common
site of mnfection  Occasionally 1t spreads to other sites on the
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face, to the posterior pharvnx and larynx  The large polyps
m?y produce nasal obstruction dyspnea, and dysphagia  The
mfection may begin as a mucord discharge and severe 1tching
The lesions develop slowly are sessile on the mucosa, but as the
tumor masses develop they become pedunculated The fully
developed swellings are globoid or poly poid and m1v eventually
wergh up to 20 Gm  The color of the lesions v wries from pale
pink to deep purphsh red the surface 1s covered with sticky
mucus  Older lestons become verrucous ind mav resemble 2
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(Courtesy of Dubos  from Bactertal and VIycotic Discases of Man J B Iippin
cott Co 1048 Page 618 Fig, 71)

caubiflower In a small number of canes the eye may become
mvolved The bulbar, as well as the palpebral conjunetiia,
my be affected  The ear lesions resemble ordinary aural
polyps The penile lesons resemble venercil warts which
dlowly change to cauliflower hike growths Infections m the
+ agina and rectum resemble condylomat, hemorrhoids, or rec
tal polvpr  The disetse 19 usually not fatil
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Treatment 'The superfieral and early lesions may be re
moved by eareful dissection or electrodesiceation  In the ex
tensine cases pentaralent antimony 1s recommended as an
adjunct to surgieal measures

Coccromes Iwirss
This org wnism, which cuses coccidioidomy cosis was described

g
750

LA EEA N

Tia 10° Coccrvtoipes Iuwrrs iInTr ve X 200

first by Werniche who reported 1t from Buenos Aires i 1891

Three years later Rixford reported from S1in Irancisco the first
case of 1t 1n thus country  Ophuls 1n 1900 reported the <econd
case and suggested numing the orgimsm Owdiumeoceidiordes

Smee then numerous reports on 1t have appeared in the hitera

ture most of the eases occurring m Ciliforma
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MYCOLOGY
Macroscopre iy, coceidioides 1mmatis may be demonstrated
in the pus of an unopened and uncontammated lesion, occa
sionally 1t 1s demonstrable even 1n the discharges from opened

Fra 103 Coccivtomes Imsars in Tissue X 400

and contammated sinuses, ulcerations, and abscesses, and n
sputum In pus, spinal fluid and tissue, 1t can be wdentified
by its charictenstic sphenieal shape and double contoured
capsule, which varies in size from 5 to 60 microns  The proto
plasm 15 granular  Under sufficient magnification, gronules
that have matured are seen to be exact replicas of the parent
organtsm, appearing as 4 centril decply stuned mss of proto

plasm surrounded by n sphericil double-contoured eapsule
In the tissue and pus reproduction takes place by endo poru
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lation  Jacob on states that he has seen evidence of budding
Lactophenol-cotton blue or allory « eostn and methvlene
blue stan may beused  the former stains the pirasite blue the
latter gives a blue protoplasm and 4 red eapsule

Any of the sugar medin 1s swtable for culture the medium
of choice being Sabourtud s maltose peptone ngar  Although

o "

Fie 104 Coccioromes Duvirris

Culture mount grown on fabouraud s med um at room temperature showing
thick walled arthrospores X 30 {Courtesy Dubos ~from Bactenal and My cotic
Discascs of Van J B Lippicott Co 148 Page 617 Fig 70)

room temperature 1> usually suffictent growth 13 best under
aerobic conditions and at body temperature It usually begins
within ten days of planting  The growth at first 13 moist and
membranous but the colonv soon deselops an abundant cot
tony aeral mycehum which 1s white at first but becomes
brownish with age  On culture mount one sees branching sep
tate hyphae which break up mto thich walled arthrospores
which may be rectangular elipsoidal or spherteal Ammal
noculation 1s necessary for 1dentification of the organism 1n 1ts
cultural form  Laboratory workers should wear mashs while
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working with cultures of this micro organmsm since the arthro
spores are highly nfectious

ANIMAL TNOCULATION

All laboratory ammals are susceptible Gunea pigs and

mice re most commonly used Aspirated pus from the m

fected areas shows endospores surrounded by a spherieal
double contoured capsule

Fic 100 Privosary Cocciptomourco 1s  Suowning Mass wicr Was
4T FIrsT M1sTakeN For Trvmor or THE Ltng

TMMUNOLOCIC REACTION

Although the reaction to cocaidioidin 15 speaific, 1t does not
necessanly establish the diagno=is of any given infection, since
the reaction may reman long after the infection has pparently
<ubsided  Lewis and Hopper tested 200 patients with no ev:
dence of coccaidioidomycomis and found 2 negative reiction
100 per cent The pre-ence of agglutimins precyptins or com
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plement fixition bedies 1n the blood of mfeeted persons has not
heen definitely proved

CLINICAL MANIFFSTATIONS

The dier e appears to be e~pecially prevalent among the
working ¢l: es  agricultural laborers and gripe pihers are
particularly <u ceptible  Mnles are predommantly ffected
the highest neidence being between the ages of 20 and 4o
although no age group 13 somune  The majorty of e es
ongmnate m the San Jonqun Valley and Los Angeles County
Cahforma  Senttered eases have been reported mn the \iiddle
and Southern States One of the wthors (J H S) has re-
cently seen « case ongmating i Arizona  This patsent has
never Ined in Califorma

There are tnostages  the acute phase known 1svalley fever
oand that of chrome or cocoidioidnal granulorny  Ponmary m
fection by way of the resprratory tract 15 common usually re
sulting from inhalation of dust contumng the fungus The
symptoms of primary pulmonary coccidioidomy costs resemble
those of a mild upper respiratory fection although at times
the onset 15 marked by malat e chills fever anorexia cough
headache backache might sweats and pleuntis  Chest signs
are not usully present except n the more severe cases In
such cases there may be dullness and suppressed breathing
sounds and rales  The roentgenogram of the chest may show
<oft fuzzy hilar thickemings pneumonic tvpe of infiltration
1solated nodular lesions 1n the parenchy ma of the lung or small
pleurit effusions  Vore than one of the above types of findings
may be seen 1n 1 single patient  The mcubation period lasts
{rom eight to fourteen days ensitinity to the fungus usually
developing within a period of from three to twenty-one days
Hypersensitivity 1~ manifested by the appearance of erythema
nadosum or erythema muttiforme  This acute form of the m
fection known as valley fever San Joaqun fever, or desert
rheumatism  subsides without compheations  The secondary
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phase—coccidioidal  granuloma—develops by  dissemination
from the primiry focus either at the time of or after the mitil
nfection  Symptoms during this phase are indistingwshable
from those of tuberculosis and lesions may appear in the shin,
bones, jomnts lymph nodes, lungs, larynx, adrenals, and ele
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Fic 106 CuroMOBLAsTOMYCOSIS BonresiNlis X 8%

(Courtesy of Conant et al  Manual of Climeal Mycology W I Saunders Co
1941 Page 99 Fig 51)

where except the intestines  This phase of the disease 1s almost
alnays fatal

CutancousCocardiodomycosts  The cutancous and subcutane-
ou lesions mas be primary or sccondary and may take any of
ceveral forms  They may apper s ulceratne nodules anung
in the eprdermis and extending liter to «ubeut ineous trsue
or they may armem the Intter  They may <imulate deep 1b-
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scexses, tuberculous lesions or 1 of the shin Still an-
other type 15 the <oft elastic flesh colored flaceid tumor that
seldom uleerates There 15 al 0 observed a serofulodermatous
lesion that onginates 1n the superfiennl lymph nodes and 1> most
frequently found 1n the supraclavicular region and elsenhere 1n
the neck

t -
F1c 107 HoruODENDRUM PEDROSOI  PHIALOPHORA TYPE

Osseous Cocadindomycosis  Primary imolvement i rare
In the systemuc cases however, secondary osseous nsasion 18
frequent The most commonly affected parts are the bones of
the foot, the ankle jomt ribs, and vertebral column The
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process usually takes 2 destructive, ostecomyehtic form In
the late stages bone proltferition 15 precent

Cercbrospinal Cocaidiondomyconts  This 15 usually a terminal
phase of the systemic form of the dicerse It 13 so vared
both 1n nature and extent thit the phy«icran 15 confronted
with 1 clinieal picture ringing from that of 2 cerebral or spmal
neoplism to that of an epidemic or other form of memngitrs

TRFATMENT

o specific treatment has been evolved  In the promary pul
monary tvpe the object of treatment 13 to afford the pitient
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optimum condition for locthzing the infection  Rest 1 bed 15
neceseary untal the temperature white-cell count and sedt
mentation rate are normal and the pulmonary lesions have
regressed completely or become stationary  Symptomatie
treatment sueh as saliey Lites with or without codetn may he ad
minstered  Supportive treatment s essential - The vanety of
drugs usedt 1 the past mcluding the maore recently tred sul
Jonamides and penicrllin e not prosved too effective 1n the
treatment of the granulomatous or progressue type 1accino-
therapy has been desertbed as effective but the reports are few
Roenigen ray treatment gines temporary rehef  Todides are of
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Frc 108 HoruovenbrUM I EDROSOI  HorMopeNDRUM TYPE

process usuilly takes a destructive, osteomyelitic form In
the late stages bone proliferation 1s present

Cerebrospinal Cocadiodomycosts  This 15 usually a terminal
phace of the systemic form of the diserse It 15 so vared
both 1n nature and extent, that the physican 13 confronted
with a chnieal picture ranging from that of a cerebral or spinal
neoplism to that of an eptdemic or other form of meningitis

TREATMENT

No spectfic treatment has been evolved  In the primary pul-
monary type the object of treatment 15 to fford the patient
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Fio 111 Homuoorsorta Codpacrey X 818

(Courteny of Zunsser Texthook of Bactenoligy Appleten Century and Crafts
New Yotk 1943 Fage8 7 Fig ¥}

CrroxonLastonyceric Fonver

The following are the organtyms chiefly identified with the
dhser ¢ hnown 43 chromoblastonm costs
Phialophora verrucoss
Hormodendrum pedrowa
Hormodendrum langerom
Hormodendrum compactum
Thee orgamisms are the chiel among the twenty-eight differ
ent fung: that have been de-cribed a5 cansing the disease
M1COLOGL
The above- d causatne
sdentical farms m tisye

ganmas  produce
On direet macro~copic examunation
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questionable efficacy In some cases, the therapeutic use of
certun drugs 1s helpful  Collowdal copper may be administered
mtramusculirly i doses of 5 cc every four to seven days

Gentian molet can be given locally 1n a 1 per cent aqueous solu-
tion or mtravenously mn 4 025 per cent solution Since this
drug 1s toxic no total dose greater than 5 mg of the drug per
kilogram of body weight should be given Antimony and potas

F1g 110 PHIALOPHORA VERRLLOSA

swum tartrate 1n a 1 per cent solution may be administered intra
venously 1n doses of 2 to 8 cc Thymol dissolved in olne oil,
dispensed 1n capsule form 1~ given n duly doses of 1to & Gm
Loeally this remedy 15 applied as a 3314 per cent solution in

olrve o1
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Fir $31  Ioavopgspais Cospacrun X 816

{Courtesy of Zinser Texthook of Basteriology Appleton Century and Crafts
New York 19518 Yage 8™ Tig 214)

CHROMOBLASTOMYCETIC Tunei
The folloving are the orgamsms chiefly dentafied wath the
disease known as chromoblastomy costs
Phaatophora verrucos
Hormodendrum pedrosoy
Hormodendrum langerom
Hormodendrum compactum
The<e organtsms are the chief among the twenty-aight differ
ent fung: that have been desertbed as eausing the diease

MICOLOGY

The abotve-nientioned causatne micro-orgamsms produce
wentienl forms m tissue  On direct mmeroscopie examnation



174 ELEMENTS OF MEDICAL MYCOLOGY

Fic 112  CHROMOBLASTOMYCOSIS
(Courtesy of Martinetal Am J Trop Mcd 16 1936 Plate 1)

of the pus and tissue, brown thick walled uni- to multilocular
cells are found  In old necrotic lesions filaments may be seen
On Sabouraud’s agar, the colonies are dark green to black,
velvety, and show aeral mycelum and concentric rings

CLINICAL MANIFESTATIONS

At onset, the eruption 1n chromoblastomycosis takes the
form of reddish, purplish, or brownish nodules or appears 1s a
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deep verrucous or uleeritne leson  After many months or
years the nonierrucous nodules conlesce and become erru-
cous forming large caulifiower tumors Secondary pyogenic
infection tahes plice A foul discharge 15 pre ent  Healing
resufts in seurmng Nonw ity and nonuleerative lesions have
also been reported The most common sites of the eruption are
the lower extremities although the upper extremities, face and
buttochs have been reported involved Adenopathy 1s infre
quent except when secondary pyogemc Infection 15 present
The picture can simulate that of blastomyvcosts tuberculosis
verrucosi cutss, peoriasts and discord lupus erythematosus
No instances of internal metastasis have been reported
W exdman states that the infection 15 usually of exogenous ongin
and sprends by extension

TREATMENT

Admuntstration of large doses of 10dides 1n combination with
roentgen ravs has been reported as the most successful thera
peutic mewsure In localized mnvoliement electrodesiceation
and curettige are worth trying  Martin and his associates
treated one patient with copper sulfate admimstered by means
of 1ontophorests and obtamned good results after five months
They used 4 1 per cent solution and  gals anie current of 25
mulliamperes for thirty minutes Daily treatment was ad
minstered  After nine weehs the current was increased to 10
mulliamperes

SPOROTRICHUM

Numerou~ species of Sporotrichum are common saprophy tes
found 1 =l parts of the world on many types of vegetation and
in human and ammal exereta In this country, the chief
cause of sporotrichosis 1s Sporotrichum schenckt (1910)  This
organm 15 pathogenic m such ammals as horse and mules

while rats wre particularly susceptible For laboratory pur
po-es the white rat 15 used
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Fig 113 SPOROTRICHOSIS

Culture mount of eausal orgamsm showtng pear shaped pores attached t> hort
stalk and to mycehum

MYCOLOGY

It 1s very difficult to demonstrate the organism 1n fresh prep
arations  Lawless uses a stan by which the spores become
demonstrable 1n fresh pus

The colony grows well on most laboratory media 2t room
temperature  On dextrose agar 2 recognizable growth 15 ob
tamed 1n about five to seven days The 2 week old colony
1s about 25 ¢em 1n diameter, moist and characterzed by Ir
regular central convolutions At first the border 13 smooth,
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Fic 114 Lruenanermt Srorotricrost (Proven CAse)

later becommng ridged A light brown at two weeks the color
darkens except for white surface excrescences to brownih
black  this 15 an mmportant feature This charactenstic hue
15 doubtless derved from the spores that darken to a brown or
black as the colony ages Pear shaped comdia attached to
conidiophores and appeanng in triads and tetrids are charie
teristic

CLINICAL MANIFESTATIONS
Sporotrichosis appears m several different forms
T'ymphangitie Type Thus 15 the most common form 1n this

country It consists in 4 primary lesion usually on the fingers
or the hand  this 1s at first indurated then softens bresking
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Fio 113 Srororaichosis

Culture mount of eausal organism showing pear shaped spores attached to hort
stalk and to my celim

MYCOLOGY

It 15 very difficult to demonstrate the organism in fresh prep-
arntions Tawnless uses 2 stamn by which the spores become
demonstrable mn fresh pus

The colony grows well on most laboritory medii at room
temperature  On dextrose agar a recogmz ible growth 15 ob-
tained 1n about five to seven days  The 2 weeh old colony
15 about 20 ¢cm I dinmeter morst and charaeterized by 1r-
regular central convolutions At first the border 15 smooth,
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Involution leat es soft phable scars on the surface of which the
Sporotricha subsist as saprophytes makang a carrer of the
host

2 Vuscular and Glandular Involiement  This 13 usually
gssociated with the cutaneous type of mfection  The lestons
are characteristically gummatous or simulate the so-ctlled
cold hscess

Fiz 118 Eczevatous brororricHosts (PR Case)

3 Osteosareeular Intoltement  This may be pmmnary, or
1t m1y be secondary to < cutaneous or mucous membrane
mfectton  The osseous mielvement may be brought about
erther by direct extension or by metastasts through the blood
stream

4 Articulor and Synowal Membrane Intoliement This 13
not common

5  Epididymal Intolument  This 15 more frequently <een
1n laboratory ammals than in human elinenl mamfest ations
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down and formung an abscess  This leston 1s frequently called
sporofrichotic chancre A week or more later, hard nodules,
which later break down, appear along the cour-e of the regional
lymphaties  Enlargement of regional lymph nodes 15 rare
Spontaneous involution of the leston 1s not common, and nter
ference 1s usually necessary

Other forms mamfest solitary subcutaneous gummalous

F1c 115 SroroTRICHOSIS

lestons, or di ted <ub g i lesions, with
ulceratton, or muwred lestons that may sumulate those of tuber-
culosis syphibs, ecthyma, and furunculosis  Associated in-
vohement of the bones, jomts, mucous membr ines, muscles,
and eyes may be present

The systemic phise of the disease may take one form or
mav represent a combmation of the following

1 Mucous Membrane Involiement  Lesions of the cutane
ous type appear, Iy olving the conjunctivae and the linings of
the nose tongue, pharynx mouth larynx and mtestinal tract
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Invelution leas es soft pliable sears on the surface of which the
Sporotnchin subsist as saprophytes mahing 1 earner of the
host

2 Muscular and Glandular Intoliement This 1s usually
assoemnted nith the eutaneous type of wnfection  The lesons
are charactenstically gummatous or simulate the so-called
cold abneess

Fia 116 Berewarors Srorormcuoss (Prove Casz)

3 Osteo-artrcular Imohement Tlus may be primary er
1t moy be secondary to o cutaneous or mucous membrane
wfection  The osseous mvols ement may be brought about
either by direct extension or by metastasis through the blood
stream

4 Avticular and Synormal Membrane Inwolhement This is
not common

5 Epudymal Tnoliement  "This 15 more frequently seen
i Iaboratory anumads than w human chmes) mamfestations
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6 Pulmonary Intoliement Differentiation between this
picture and that of tuberculosis, syphihs, and malgnant disease
1s made by laboratory studies

7 Gastro wntestinal Inioliement Extremely rare this can
be diagnosed on the basis of exammation and culture of the
stools

8 Cerebrospinal Involiement Extremely rare, this s diag
nosed chiefly by the finding of Sporotricha 1n the spmal fluid

Allergic lesions (sporolrichids), comparable fo trichophytids,
have been described by De Beurmann

IMMUNOLOGIC REACTION
De Beurmann, Moore, and Davs state that agglutination
reactions are usually demonstrable Bloch and De Beurmann
believe that the intracutaneous test with an estract of Sporo
trichum hasvalue A negative reaction rules out the diagnosis
of sporotrichosis  One must be on the alert, howeser for the
oceasional false positive reaction

TREATMENT

Todide 1> the most effective weapon 1n the treatment of this
disease It 15 admmistered as potassium iodide m mulk or
water orally  beginning with 10 drops of a saturated <olution
three times a day and increasing by 3 to 5 drops per dose daily
until intolerance 1s reached This treatment should be con
tinued for at least one or two months after apparent complete
recovery If this drug 15 not tolerated orally sodium 1odide
m daily doses of 1 Gm may be given mtravenously In the
rapidly spreading or fulminating type and mn systemie sporo-
trichcsrs 1t 18 wise to admmster potassium 1odide orally and
ethyvl 10dide by inhalation  (The technic and do-e are de
senbed 1n the section on momhasis, p 53)

Another method of 1odide therapy 15 by 1ontophorests de-
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seribed by Shaffer and hus aswoctates  This treatment 1s grien
daly for 2 pertod of thirteen weehs Thev recommend a
strong <olution of 10dine U S P diluted 1 100 1n 1sotome solu
tton of sodium chlonde nd mneretsed to 1 50 after seven weeks
Since the actnn e ton, 10dme 15 an anion the negatne electrode
15 attached to the mvolved parts and the md:fferent positine
electrode 1 placed on the bick  They recommend a current of
about 1o mllinmperes for twenty mnutes n the first sweek and
gradually 1nerea ed to about 3o milliamperes for tharty minutes

Roentgen ray therapy 15 ndirectly effectine because of its
action on granulomatous tis ue It 15 a poor fungicide

Surgery 1s the method of chorce only if fluctuation 1s present
when 1t may be necessary to revort to incwsion and dramnage

Local applteation may be made of gentian violet (1 to 2 per
cent) potrssium permanganate (1 100 or T 200), or the follon-
mg omntment

Gm or cc
B Mercurochrome erystals 0612
Aquae 12
Acds sahievhian 20

Petrolats
Lanolim 3 ad 00

w

Recently good results have been reported 1n a few mstances
from the u e of sulfonamides but this method of treatment re-
quires further confirmation  Pemiaillin and streplomycin have
not preduced good therapeutic results m this disease

Although sometimes helpful the measures described are far
from curative mn svstemic cases

ACTINOMICES

Although chiefly Actinomjces bovis 1~ di cu~ed here other
species have been reported as pathogens
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M1COLOGY
Actinomyces bovis (Hartz, Wolf and Israel) 1s the chief
cwse of actinomycosts  Frequently referred to as rav fungus,
the micro-organism appears i the pus from dramng fistulas

Ty
PRI %4

Fic 117 Strrvr Grastiers Prs X 450

(Courtesy of Conant et al  Manual of Cltical My cology W B Saunders Co
1944 Page 11 Fig = A)

as small granules, hyalme to sulfur yeflow m color, made up of
a tangled mass of mycelium with 1 lobulated border that may
or may not have radially arranged clubs  When crushed
between two shdes the granules break up mto short branching
mycelal elements that are gram positne when stuned In
sputum or <pinal flurd, orgamzed granules may not be found,
but especially mn the presence of tuberculosis ke lesions and
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when acid fast bacilli are absent, gram positne branching
hyphae should be su pected as suggesting Actinom)ces

v
FXPRA

Fia 118 ActrourcesBovi X 8u0 (rRoyt Der Spaxe TBE 1¥ COLTURE)
(Courtesy of Lonant et sl  Manual of Chimeal Mycology W B Saunders Co
1544 Pacle Fig 9B)

On deep me1t mfusion agar incubated at 37 C  the culture
will produce eolonies mn three or four days The<e apper as
small white fuzzy or lobulated growths from 3 to 4 mm below
the surface of the agar  Deeper in the tube mav be seen large
white locu'ated colonies T 1 may grow breally

Microscopic eximmation of a culture mount does not drs-
close any charactenistic structures The only finding- are n
terlacing hy phae

Actinomyces (Mocardia) asteroides The colomes on Sa
bouraud s gluco e agar slants grown af room temperature or 1t
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37 C show a surface growth wlnch 1s glabrous, wregularly
folded and vary m color from pale vellow to deep orange
Actmnomyces (Nocardin) gypsoides The colonies on Sa

v ¥,
]‘?‘ <
&
X ;z{"” ’»}:’ - q
Z 2 ox
B ! "‘“.4.3.;...)&1& h?!’.ji_,
Fia 119 AcTiNomYcOs1s
Causal orgamtem (ray fangus) in tresuo

bouraud’s glucose agar slants grown at room temperture or at
37 C are chalky white

Actinomy ces (Nocardia) madurae  The colonies grown aero
bieally on Sabouraud s glucose agar at room temperature or 1t
37 C show a glabrous, waxy, wrinkled cream colored colony
W1th age, the colonies appear pmhish to varyng shades of red

The microscopic eximmation of a culture mount of any of
the abote species of Nocardia shows delicate branching Iyphae
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Fra 120 ActtNosrcasts
(Courte v of N F Conant)

IMMUNOLOGIC REACTION

Agglutimation reactions are usually positive but scarcely

practical Cutaneous hypersensitivity to vacewne m patients
with the mfection has been reported
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37 C show a surface growth which 15 glabrous, wrregularly
folded and vary m color fiom pale vellow to deep orange

Actinomyces (Nocarchn) gyvpsordes The colonies on Sa

T TeAwT gy e P
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PRI S I EL Dl

Fia 119  Actmvomycosts
Causal organ1 m (ray fungus) m tissue

bouraud’s glucose agar slants grown at room temperature or at
37 C are chalky white

Actinomy ces (Nocardia) madurae  The calontes grown aero-
bically on Sabouraud s glucose agar 1t room temperature or at
37 C <how a glabrous, waxy, wrinkled, cream colored colony
With age the colomes appear pinhsh to varying shades of red

The microscopie eximmttion of 4 culture mount of any of
the aboy e species of Nocardia shows delicate branching Iy phee
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surrounding <hin 18 wwally tofiltrated and boardhike to the
touch

Actinomyj cosis of the cutaneous and subcutaneous tissue may
be confu ed with syplubitic gumma  tuberculosis cocerdiondal
granuloma  sporotrichosis and earcinoma  The differential

e

o

n{
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Tie 191 AcTinouycosis

pomts distinguishing actinomycosis are  multiple abscesses
discharging sulfur granules sinuses and fistulas with or with-
out fungating granulation tissue masses surrounded by 2 board-
hke induration
Vasceral Mamifeslalions The varous forms are as follons
Langual aclinomycosis 15 rare In man more commonly affect
ing cattle hogs and other domestic ammals In man 1t may
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CLINICAL MANIFESTATIONS

Almost no tissue or organ escapes According to Sanford
and Voelker, G0 per cent of cases occurring m this country show
mvolvement of the head and neck, 18 per cent are abdomenal,
14 per cent are thoracic, 8 per cent show 1nvolvement of other
organs, including the cutaneous and subcutaneous tissues
The infection mav spread by extension or by way of the blood
stream

The clinteal mamfestations are (1) cutaneous, and (2) vis-
ceral

Cutaneous Mamfestations Although sometimes primary,
cutaneous mvolvement 13 as a rule secondary to a more deep
seated process In head and nech mvolyement, the primary
leston may often be found m the buceal mucous membrane
The gums, the tonsillar ery pts or other parts of the mouth may
be mnvolved The mitial sign of primary cutaneous mvolve
ment 15 usually 2 solitary nodule m the epidermic l1yers, the
corlum and subcutaneous layers showing nvasion next by ex
tension The nodules enlarge gradually, soften and finally
rupture The discharge 1s serous, purulent, or sangumeous
and contamns the charactenstic sulfur yellow granules The
primary nodule, after breaking down, forms an ulcer and either
heals spontaneously, leaving an atrophic pigmented scar or
continues as a crusted discharging lesion New nodules de
velop adjacent to the primary nodule and eventually coalesce,
each passing through the same development as did the primary
lesion

The lesions of secondary cutaneous myolvement are primarily
subcutaneous, mvolving the cutaneous tissue by extension
upward They tike the form of deep seated nodules or tumors
of varying sizes, faurly firm to the touch and of a hvid hue
They soon break down and develop multiple intercommumeag~
g sinuses that discharge a seropurulent or sangumeopurulent
flmd contamming the charactenstic sulfur yellow granules The
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due 1o extenuon or ifection by wiy of the blood stream
There 13 no eharacteristie ehimeal prcture on the bass of which
dimgnous cam be mnde A helpful indication 15 1y ol ement of
the bases of the lungs s shown on roentgenologie examination

Fio 128 AcTinoutcosts or Cirist Wans ruroxs Taverne
(Courtesy of I L Robtins)

N rqy examimtion shows smooth uregular maswve reas of
consohidation without exity formation most often i the
lower lobes and usunlly biateral In advanced cascs the
pleura m1y show either massive adhesions or massne recumu
lation of flmd winch m1y or may not be encapsulated The
nbs may show both destructive and probferntne changes
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be primary or secondary to mvolvement of the buceal or
pharyngeal eavittes  The first sign 15 2 small deep seated nod
ule 1n the body of the tongue This enlarges, softens, and
finally ruptures, discharging pus that contamns the typieal
sulfur granules  New nodules form el<ew here 1n the tongue or
neighboring on the 1mtial nodule and undergo the same pro
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F1c 122 PLLMONARY ACTINOMYCOSIS
{(Courtesy of L L Robbins)

gressive changes At first no discomfort 1s present  w ith en
largement of the nodule, however, the mucous membrne over
lymg 1t 18 stretched, and the paun thus caused 1s not rehev ed
until the abscess ruptures

Pulmonary actinomycosts 18 rarely primary, most ¢ises nre
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ductive organs may also be invaded  In urinary tract infee-
tion the svmptoms simulite those of pyelonephntis cvstitis
hypernephroma carcinoma or <arcoma  In most of these
casex diagnosts 15 not e~tabliched until =urgical exploration or
autopsy 18 made

Cerebrospinal 1ntoliement 13 rare and fatal The picture
may late that of or tub L

Osseous wntolicment 1s the rarest form of rav fungus mfection
mm man In eattle on the other hand, 1t 1s common In the
few recorded cases of o= eous mvoliement 1n man the bones
imiaded were tho-e of the vertebral column

TREATMENT

‘The response to treatment even 1n the most aw. picious cases
1sslow  The chotee of treatment <hould depend upon the loca
tion type duration extent and <eventy of the lewon For
the primary cutaneous type the administration of sulfonamide
or penieiilin supplemented by one or a combination of the old
mainstays mentioned below 1s usually sufficient  For the ex
tensive cases and the systemic type combmed therapy using
sulfadiazine pemcillin plus the old maimnstays such as wradia
tion give the best results  In all extensive and systemic cases
general hygiemic measures a high-calorie and hgh yitamin 1
the bed rest iron and hiver extract are essential

Peniclin: 50000 umits 15 admumstered intramuscularly
every three hours to a total of at least 6000000 umts In
cases of central ner ous system involvement, well-diluted pem
cillin can be given intrathecally (50 000 umts daily)

Sulfadianne  There 1s ample evidence that the sulfonamides
are useful agents 1n the treatment of this disease  Sulfadiazine
1s recommended because of 1ts low towaty The mitial dose
132Gm md then 1 Gm every four hours until the patient
appears to be chimeally well  For prophylactic reasons the
sulfonamde should be continued 1n dowes of 1 Gm four tumes
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F16 124 ActisoMrco 15 oF CEEST WALL AFTER TaPPNNG
(Courtes of L. L. Robbsns)

The most important diagnostic criterion 1» the presence of the
rav fung m the sputum

Inteshnal actinomycosts 1s charactenstieally found, when
primary 1 the regron of the cecum and appendix  Depending
on the onset, the course mav be chronic or acute  In the latter
nstance the picture mav <imulate acute appendicitts  The
chrome form of the mnfection sometimes becomes extensne,
imolving mmany of the abdominal organs before diagno~t> 1
made FExtension of the process through Searpa « tnangle aind
mto the p jomnt has been known to occur  The female repro-
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Lugol s solution or with 1 per cent gentiin violet has been
advocated

Streptomycin has not been used in enough cases of actinomy-
eou1s to evaluate 1ts therapeutic index in this disease  Costigan
reports cure of 2 severe case of actinomycosts within five days
after institution of treatment with streptomyein 250,000 units
m 25 ce of sterile water every three hours  The same patient
did not respond to 10dides, penicithin and sulfonamides

1 aceine therapy has been used with some success as 4 supple
ment to surgery and to penicillin and sulfonamide treatment
Colebrook recommends both stoch and antogenous vaceine
1n doses of 5000 000 to 10 000 000 mycelial fragments at mter
vals of five days

NOCARDIOSIS

Actmomjycosis caused by certun stramns of aerobic actino
mycetes v hnown as Nocardiosts  ‘The micro-organisms are
better hknown as Nocardia The ehmeal mamfestations may
be mdistingwshable from those found in actinomycosts caused
by A bovis The Nocardia are partially acid fast gram post
tive and oceur as branching forms both 1 the tissue and n
culture

TRICHOMYCOSIS AXILLARIS ACTINOMYCES

The causatiie micro orgamsm in trichomycosis axillars 1s
believed by Castellani to be Actinomyces tenuts  Associated
mcerococcl are responsible for the formation of the various pig
ments

‘Weidman reproduced the disease on the hair of the face and
axillae 1 a monkey by feeding the animal a species of Actino
myces that he 1olated from a black hawry tongue The aul
lary hairs show the presence of firmly attached jellow red or
black concretions  The yellow and red varieties are those most
frequently found m this part of the eountry
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daily, gradually reduced to 3 Gm and 2 Gm daly for a perod
of several months  If any sigus of relapse are noticed, inten
sive therapy should be resumed Sodmum bicarbonate should
be prescribed to be tahen simultaneously The urine and blood
should be examined 1t first once a week for one month and then
about once every two weeks

Roentgen ray therapy 1s a useful supplementar) treatment
especially 1 cases of indolent lesions  Good results have been
reported with fractional and mtensive therapy, with and with
out filtration

Surgery should be postponed until after severil doses of sul
fonamide or pemenllin have been admmstered wherever prac
tical Adequate surgical dranage s mmportant Localized
accessible lesions may be completely excised

Todides as a supplementary treatment may be given as a
saturated solution of potassium 1odide starting with 15 drops
three times a day orally, and ncreasing 3 drops daily to the
pomt of tolerance  Tincture of 1odine 1n mulk or water, start
g with 5°drops three times a day and mereasing the dose until
symptoms of mtolerance develop, 15 another form of 10dine
therapy  Sodwum 10dide may be admimstered intravenously
1 Gm doses once ¢ day m place of potassium 1odide  Ethyl
1odide mhalation therapy 1s of particular value in cases of
bronchopulmonary mvolvement The mitial dose 15 15 cc
(3 Gm ), this1s mereased by 05 ce (1 Gm ) per dose until 4
cc (8Gm )isreached Inhalations are given on two successive
days and omitted on the thnd day A discussion of contramnd!
cations and possible complications will be found 1n the section
on monibasis, Chapter III, p 54

Thy mol given loeally (10 to 20 per cent solution n olive otl)
and svstemcally (capsules of 1 to 2 Gm by mouth once a diy)
has been reported as successfully employed

Copper sulfate (Y4 gr) grven by mouth, or cotloid .l copper
admumstered ntravenously, has been used

Local treitment by mgation w ith pemeillin, a diluted
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ACTINOMICES MINUTISSIMUS
Synonym  Microsporum minutisstmum
Lattle 1s known about the cultural properties of this orgamsm

because of the difficulty of securing cultures It causes the
disease hnown as erythrasma

MYCOLOGY

On direct microscopic examination of the cutaneous scales
treited with potassium hydroade, and using the o1l immersion
lens, fine threadlike structures can be made out

CLINICAL MANIFESTATIONS
The eruption 1s macular and covered with a fine scale  Its
color 15 almost identieal with that <een in tmea versicolor,
varying from yellowish brown to dull red The areas of pre-
dilection are the axillae and groins  Other folds of the sk
may be mnvolved

TREATMENT

A daily bath, followed by the application of the folloning
omtment, 1s advised

Gm or ce

B Acd ssleyhor 20
Sulphuris praccipitatis 20
Petrolaty 300

w
A 2> per cent golution of sodium hyposulfite may be used
mstead of the ointment above ndicated
Underelothing must be boiled 1n addition to being washed
Treatment should be maintamed for at least one week after
all signs of activity are gone

MapurouyceTIC FUNGL
A number of fung have been described as capable of causing
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Shaving the hairs, and use of the following ointment, which
loosens the concretions and acts as a fungteide, are of value

Gm orec
B Acidi sahcyher 20
Sulphuns praeetpitatiy 20
Petrolat 300

m

Tricrosporuy HoRTAL

MYCOLOGY

This micro-orgamsm 15 the cause of tines nodosa (Piedra),
the black node type On direct microscopie exammation of a
severed node one notes branched and septate hyphie Asci
containing two to eight spores may be scen 1n such preparations
The colony 1s glabrous and bltck and 1n culture mount one sees
chlamydospores and aser

TrICHOSPORUM GIGANTEUM
This fungus 1s considered responsible for the white node type
of tinea nodosa  On direct microscopic examination of a sev-
ered node, one sees hyphae and an occasional budding cell
The colony 1s moist and yellow

CLINICAL PICTURE

Piedra 1s a disease characternized by the presence of nodes
varying n color from lLght brown to black As many as
tnenty five nodes may be present on 2 single hawrr  In South
America, 1t 1s seen on the scalps of women, whereas in Europe
and Asia the moustache and beard of men are affected

Trealment (1) Shavmmg  This 15 mmportant and may be
all that 1s necessary to effect 2 cure  (2) Thorough shampoo,
followed by the application of bichloride of mercury solution

(1 2000)
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a5 a subcutanecus swelhng that extends to the surface 1nd rup-
tures discharging 2 <eropurulent flmd contuming vellonish
reddih, or blrchich grapules  Sinus tracts form burrowing

Fsc 176 “asrnourcosts or tar Foor Catsep BY Yono PoRiy Astos
SPERMLM
{Caurtesy of % F Cenant)

and extendmng to the deeper structures e eniually cansing
malformation  Constitutional symptoms are shght

TREATMENT

Todules combined with roentgen ray therapy muy be helpful
prosided treatment i~ begun early  Sulfonamudes and pentedlin
are useful an t1dang care of the usunily present supenmposed
bactenal snfeetion which 15 frequenth the ecume of death
The-e drugs may Also be effectiv e of the eausal mero-organism
. & spectes of \ctinemyees The do-age and the course of
treatment are discus-ed 1n the section on actwomycosts p 192
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k16 120 MapuroMycosts GRANULE IN TissuE X 112 MoN0s<PoRIUM
Artoseeryus CLLTURFD

{(Courtesy of brith  Fungus Disease Lncountered 1n General Ho pital Practice
Am J Med 3 602 Fiz 8)

the disease known as mjycetoma (maduromycosis) The fol
lowing are some of the alleged causative micro-orgamisms
Actinomjy ces, Madurellr Indiella, Glenospora, Monosporium
Aspergillus, and Penteithum  The disense 15 endemic in India,
especinlly 1n the eity of Madura, from which the name maduro
maycosts 1s derived It 15 not common in the Umted States
All age groups beyond the perod of puberty are Iable The
diceace 15 more common 1n males, espeerally 1n field hands who
habitually go barefoot

CLINICAL MANIFESTATIONS
The site of mfection 1s the foot, where the iitial sign appears
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Fio 128 TINEA ) ERSICOLOR

Jesions round and budding spores of varying size are <een
clustered like bunches of grapes with usually short and at
tumes curved mycelum  In some preparations the mjeelum
15 the predomnating feature, n others the spores are the
mo-t prominent Routine cultures are not practical since fal-
ure to obtamn growth 1s the rule Moore obtamed cultural
growth on different media after the imtial 1solation on maltose
broth
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Fie 127 TivEA VERSICOLOR

In cases where deformuty and destruction have already become
marked, amputation may be the only recourse

Mavassezia Furrur
Synonym  Microsporum furfur

This organism has not yet been defimtely classified It 13
responsible for tmea v lor (pitynasis v 1

MYCOLOGY
On direct microscopte examination of the scales from the
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ravs show fluotescence yarymg from polden yellow to dark
brown

The areas of predifectton are the sntersor aspeets of the
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Fic 120 Tisia Veaswoton
Seales ehaning mscelium and grapelike el ters of fungns apores

thorax the upper back and the nech  Oceaxionally the erup
ton extends to the abdomen and uppér ectremities  Cases
have been reported m which the vallre and grons ke been
mvolied  The eruption is usually asymptomatie and lasts o
long time when niot treated

TREATMENT

4 hot bath with serubbing of the involved parts folloned by
the sppheation of sodwm hyposulfite solution (3o per cent)
or the follovang emtment 15 adviced
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Fie 129 TINgs VERSICOLOR {ACHROMIA)

CLINICAL MANIFESTATIONS

The eruption m the disease 1s macular, showing a fine fur
furaceous sealing and 1s usually a yellowish to dirty brown
The seales vary from pinhead to coin size and may be discrete
or coalescent  After exposure to sun, the pigment may be lost
and the eruption may have a vitiliginous appearance retainmng
the fine scale The depigmentation can be confused with
achromia parisitien, tinea flava vitihgo pinta, and syphilitic
leuboderma In rare cases follicular involvement may be
present, the Jexions remain small and may become papular
Lesions of tinea versicolor examined under filtered ultr wiolet
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Gm orce
B Aad salicyher 2
Sulphuns praecipitatis 20
Petrolat: 300

mn

This procedure 1> to be continued for a weeh 1fter all clmnical
signs of the disease have disappeared The underclothing
should be thoroughly washed and boiled, and changed daily
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CHAPTTR ‘II

COMMON CONTAMINANTS AND
PROBABIT PATHOGI'\S

THE ATVOSPHERF 18 <0 filled with common contamiants that
they frequently erowd out pathogenic fung: much to the
ncons entence of the laboratory 1nvestigator of these organisms
In the lhboratory they give even more trouble than the ordi
nary bactena which do not grow well at room temperature

The common contaminants and probable pathogens include
the following

Aspergillus Mucor

Pemciliium Hormodendrum
Alternarn Dematium
Scopulariops1s Fusarnium
Cephalo~porium Torula or Cryptococcus

My coderm (Geotrichum)
Some of thewe organisms hase already been discussed

ASPFRGILLUS

The ty pe spectes 15 Aspergllus glaucus It has a vegetatine
mycelium made up of septate branchmg hyphae These may
be hyaline of bright hue or less commonly, brown The co
nudia arse from specinlized oversized hyphal cells  the stalks
branching from the-e cells are septate or nonseptate and
broaden 1nto ellipsoid hemispherical or globose vesicles  The
latter show phialides, which m1y be parallel and clustered 1n
terminal eolumns or may radiate from the whole surface  The
color shape and markings of the comdia show wide 1 anety
Septa cut them off successnely from the stemgma tips the
comdi1 being arranged 1 unbranched chuns m a pattern of

200
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of the blnch gruned type  Aspergdlus mger and s vanants
have been blamed for otemyeosis but their pathogenienty 1
doubtful Seattered reports in the literature of 1 arous spemes
of \spergilus causing onychomieosts re found  Bereston
and Wanngreport 13 ¢1ses 1613 not doubted that the unusunl
< happen but when Aspergiilus 1 the only micro-organim
cultured from the di eased nuls other causes <uch as spstemue
diseqses must be considered  Pure cultures of Aspergilus

Pemesllum  Scopularsopsts and nonpathogemc yeasts have
been grown from diseased nals associated with nutntional dis-
turbances porass and other dueases  Eaen bronehitis and
mtrnsic asthma have been reported to be due to Aspergidlus

Care must be exercised to prove the pathogenieity of the mero-
yiost it d and pted methods before it 15 ae

cepted 95 a direet causative agent  hoch s postulate applies
here as ebewhere

3 T

Qrosricosts

‘anous fungl have been blamed for this dmesse  These
include \fomba Aspergllus 1nd Pemelhum  Aspermilus
has been a finding but Tation experients
by Lewis and Hopper and others have not proved suecessful
Ve believe thit most cases of so-called otomycoss are caused
by bactenia and other agents rather thanby fung  The fungt
found are saprophytes hiving under favorable conditions

CLYNICAL MASTFESTATIONS

Vnnous chintest protures have been desertbed as otomy cosis
The most commonty desenibed findings are snelling and redness
of the external ear a mowt mass of cheesy debrs completely
filing the canal and ewudatiie shin underdying the debmns
The diorder may extend all along the cinal and imobve the
drum  Clams of extension of the infectton to the tympanie
cavity and the mastord eell i cases where perforation of the

drum 15 present have been made  Pruntis 1s 2 common and
troublesome symptom
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Fro 131 Aspercitrus NiGeR

@ = sporebesmmg bead b = mycelium ¢ = spores (Bull 82 U § Depart-
ment of Agriculture Bureau of Ammal Industrs )

radiate heads or mn columnar masses Some species show
penthecia that are thm walled and clestocarpous and pro-
duce asc1 and aseospores within 4 few weehs  Sclerotia, usually
spherical or of subspherieal shape and made up of thick walled
cells, are charactensstically found m some struns while abent

1n other closely related strains
A speeies related to A nidulans has been found 1n my cetomas
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Treatment  Yodide theripy his proved the most effectne
form of treument It must not be wmntered o etses
where pulmonary tubercutosts v suspeeted  Bed rest whole
some food 1nd fresh ur are advimable

g ANILIFRIRTE SN N

1 ENICILLILA FARANSUM LIVK

Colomes of thi, organem vry tn hue from green to hazel
vellow red purple wd other colors  Conxhophores braneh
from the vepetatine my celtum and may be single or branching
The comdii show brush or broembhe pitternmg  There
nosewele  The eomdia vary m shape from cyhndre to ovoud
dllipsotd or i the final form a spherieal conformation They
w1y be smooth or rough

LLTERNARIA

The colomes have o dark olnve green or brown woolly sur
face  The spores are large made up of 7 number of cells, and
multichambered  They appear in chuns sometimes separited
by short stretches of myeehum  Most of the species are plant
pathogens

SCOPULARIOPSIS

Onginaliy included m the genus P fhum thas group shows
Pencillum bhe branching exeept that it s wregulir  The
comdiophores may even he unbranched  The termimal
branches formmg the <pores may not show the charetenstic
apient constriction to a narrow tubulir process that s seen m
FPemalhum  The consth are luge thiek walled <piny and
eonsincted ot their bises

The best hnown spemes 13 Scopulariopsts brenzeauls wiieh
has been reported as hving been wolated from lewions of ony
chomycouy and from gumma hhe masses  Its pathogenenty
howerer 13 questionable  Characterstic of 1t are the pale
yellow condia
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Treatment  In the few proved cases the treatment 1s directed
toward frequent remos al of the debris followed by the applea
tion of swtable Jocal treatment A mixture of saturated <olu
tion of boric acid, three parts, and alcohol (70 per cent), one
part, 1s used for swabbing involved areas after removal of the
debris  This 1s followed by the applieation of either a 5 per
cent mercurochrome solution or 1 1 per cent bacterinl fuchsine
solution  Metacresyl acetate (cresitin) may be used n place
of the mercurochrome or bacterial fuchsine soluttons  Roent
gen ray treatment in fractional doses may help relieve the
pruritis

PurvonARY \SPERGILLOSIS

Of all cases reported only 2 few were proved Aspergillus
fumigatus and Aspergillus mger were the chief eausatiy e species
This infection 1s more frequent in bird fanciers, gran dealers,
and wheat threshers Pigeons, parrots, and other birds are
considered the medmum of exposure A worth while preewu-
tionary measure 1s the weanng of a4 gauze mask by grun
threshers

CLINICAL MANIFESTATIONS

Primary infections with Aspergillus arerare  The symptoms
are silar to those of pulmonary tuberculosts Cough 1s
present  The sputum 1s mucoid or muco purulent and fre-
quently contamns blood The general health of the patient
may not be affected sertously or there may be remittent fesver,
loss of weight, obvious toxemir cachewr and death The
phycal findings are usually indistinguishble from those of
chronic pulmonary tuberculosts  Aspergillosis may occur 18 a
sccondary infection 1n tubereulosis bronchiectasis and ear-
cinoma of the lungs  Before dingnosts of primary pulmonary
aspergillosis 15 made, other dicenses of the lungs must be ex
cluded and cultures of the micro-orgamsm 1 multiple colontes
must be repeatedly demonstrated
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Treatment  Iodide theripy has proved the most effective
form of treafment It st not be dmuustered m cwes
where pulmonary tuberculoss ts «uspected  Ted rewt whole
some food and fresh ur are whasable

Penionow T

TENICH LIUM E\PANSUM LINK

Colonies of this argawmtsm vary 1 hue from preen to hazel
sellow red purple and other eolots  Comchophores branch
{rom the vegetative myeelum and may be suxgle or branching
The comdia show brush or broombhe pittermng  There 1
novesicle  The comdiyvary m shape from cyhindrie to ovoud
elipnord or 10 the findd forme  spherieal conformation They
™Yy be smooth or rough

ALTERNARIA
The colomies hve = dirh olnve green or brown woolly <ur
face The <pores are large made up of * number of cells, ind
multichambered  They appenr i chuns sometimes separated

by short stretches of myecelium Most of the specses are plant
pithegens

SCOPULARIOPSIS

Onginnlly mehaded mn the genus P il 3 this group shows
Pemeatlinm bhe branching exeept that st i wvegular  The
consdiophores mny even be unbrinched  The termunil
branches formmng the <pores miv not show the charetenstic
apieal constriction to 2 narrow tubulwr process that 1s seen n
Peniediam  The comudin are Jarge thiek walled spiny and
constricted 4t their bases

The Dest hnown species 13 Scopulwriopss bresscauls wlnch
hny been reported 16 B 1y mg been isolated from lesions of ony-
chomyeosss and from gumm-n bhe masses  [ts pathogenmaty
hovever 1s questonible  Charictersstic of it are the pale
yellow comdn
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Fic 132 lestounw

C hores an1 comidia bhing whi Kt room

CEIHALOSPORIUM
CEPHAIOSPORIUM ACREMOAIUM CORDA
The colony changes from 1ts mitial white hue to ro~e color
The comdiophores are not branched and their tips are not swol-

len The comdin arse at the tips and though pushed aside
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by sub~equent comdia, chng together forming a spherreal
mass  This «pectes 13 a common baboritory contvminint

Fie 131 AureRnaRs Cnavs or FUsgaos
{Buil 87 U § Department of Agneutture Bureau af Ammal Industry)

GrorricHud LINK
GEOTRICHUM CANDIDUM iM%

The colomes are velvety dull membranous tnd dhere to
the substratum  Thes form a pellicle on hqud medi and
bauefy gelatin but they do not ferment sugars
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Microscopic exammation of cultural mounts shows septate
mycelium, arthrospores with both abrupt and rounded ends,
and small round blastophores The comdia like cells are both
round and pynform

Geotrichum 1s sometimes classified apart from Mycoderma
on the ground that the latter shows more complete gelation of
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Fro 134 ScopuLARIOPs1s MycrLiva AND CovIDIA

the walls  This 1s not sufficient reason  The terms should be
synonymous and the orgamisms called My coderma should be
classified as varants of Geotrichum

This orgamism, found 1 human sputum and exereta 1> con-
sidered 2 nonpithogen It mav ultimately prove to be both a
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saprophyte and « pathogen  The author has found 4 hughin
cidence of Geotnehum Lank 1n uleerative colttis

‘This nuero-arpamsm has been reported the cause of oral
geotnehows  Thus nfection  characterized by white patches
m the mouth mndistinguishable ehnteally from thrush caused

-

d €
Fre 135 OQrorvm

@ b = dichotomous mathod of brancting ¢ ¢ ¢ w ohwnt of spores
{Ball 87 U 8 Department of Agrzculture Burean of Ammal Industry)

by candid albreans Bronelal and pulmonary geotrichosis
have been reported  Exeept for the repeated eultnaton of
the micro-orgamsm from the sputum one cannot climenlly dif
{ferenttate pulmonary geotrichows from other dieases of the
lung  Iake pulmonsry aspermilows this conditon may be
superimposed upon other pulmonary dieases

Todide therapy t effective m bt forms of geotrichosts  The
method of admumstration 15 the same as that desersbed for the
trentment of momhazs  Restin bed and o Jugh wstamn intrhe
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Microscopic exammation of cultural mounts shows septate
mjyeehum, arthrospores with both abrupt and rounded ends,
and small round blastophores The contdin like cells are both
round and pyniform

Geotrichum 15 sometimes classified apart from Mjycoderma
on the ground that the latter shows more complete gelation of
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F1o 134 ScOPULARIOPSIS  \[¥YCELILM AND CONIDIA

the walls  This 1s not sufficient reason  The terms should be
synonymous and the organwms called \3coderma should be
classified as vamants of Geotrichum

This organism, found 1n human sputum and excreta 13 con
sidered 2 nonpathogen It may ultimately prove to be both a
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thnt i o chan the one farthest from the comdiophore 55 the
youngest This affords a <harp contrast to the spore arrange
ment m Aspergilius and Pemctlum in wiach the termmnal
apore in 3 chain - the oldest  In Hormodendrum 4 spore may
develop more than one new spore simultaneously thus equsing
the chamns of condia themselies to braneh
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DEMATIUM ARTICULATUM PERSQON

This <pecies 15 parasthie or saprophytsic on plints  The
fivphae 1re septate and brinched with chans of smooth black
arthro pores on lateral branches
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are essential  Oral geotrichosis may be treated with sodium
perborate (3 drachms to 14 gliss water) as 4 mouth wash
Gentian violet, 05 to 1 per cent aqueous solution painted on
the involved areas may prove effective

g

Fic 136 Ruyzorus Nigricans (Brrap Movp)
(Bull 82 U % Department of Agneulture Burcau of Animal Industry)

Mucor

This 15 one of the members of the famuly Mucoraceae These
are a group of molds, frequently referred to as the bread mold
and belonging to the order Phycomycetes They are alco
found abundantly 1n soil, manure fruits and starchy foods
The my celium 15 coarse and nonseptate  Sporangiophores may
be single or show branching In contrast to the white or gry
mycellum the spores are usually blach or brown The colu-
mella 15 either round c¢3hindne, or pear shaped  The sporan
gum 15 borne apically on the sporangiophore and 1ts branches

HonrMODENDRUM AND CLADOSPORIUM

The-e molds are widespread, cspecially on deenving leves
Colontes have 4 veliety olive green or brown surface nd are
almost black on the reverse side  Ihe spores are <o arringed
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Mooz M “ew Geatrt bum from broachal an 1 pulmonary infectton  Ann
Nlissours Bot Garden 21 349 1931

Surre DT Qudiomyconsof lungs  report of cas, due to specres of Geotrichum
J Thoracie Surg 3 241 1931

Swartz 3 T avpdangruox IR
ulerrative eolitts  preluminary report

Inculence f fungr wn stools of non-<pect:
Am J Digest Dis 8 211 1941
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Fusariom
This group contains - large number of plant pathogens and
saprophytes 'The mycelium 1s septate and branched The
spores are spindle shaped Chlamydospores are present

Fro 138 Cuarrosuvst  Spivy PERITHECIA

REFI RENCLS
Pesestov E S axp Warmne W S Asporgillus infection of nails  Arch
Dermat {Syph 54 552 1946
Jipmnerarox L H  Primary a.pergillons of lungs  Am Rev Tubere 47

107 1943
Line ko Todliche menngitis aspergilling beim men chen  Arch { Path

Anat 304 03 1930
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hypersensitive to trichophytin  Later trichophytin tests pro
duced = reaction i the shin taken from Bloch but not 1n the
skin of the recipient nor mn that of the other donor This
proved the sensitivity of the shin cell itself as a basis for the im
mune redction

Bruch and husunok: showed that repeated injections of
trichophy tin resulted 1n 2 weahening of the reaction at the
site of moculation  This was confirmed by Wise and Sulzber-
ger

Jadassohn and Peck noted that patients with dermatophy-
tuds regularly mamfested 1mmune reactions to trichophytin
Sulzberger and Lewis reported eczematous reactions to pateh
testing with trchophy tin

The dirgnostic value of the trichophytin test 1s still ques-
ttonable for the folloning reasons  Some of the fungi, such as
T rubrum (T purpureum) and A schoenleim have a low
ensitizing index and a negatinve test therefore does not rule
out mfection The test denotes sensittzation to a dermato
phyte that may have taken place previously, but does not
exactly prove that the present eruption 15 related to the positive
reaction obtamned It 1s however a valuable laboratory pro
cedure 1n conjunction with the elineal and my cologic studtes

Tue OiomyciN TesT

Oidiomyein 15 o commereial vaceme made from Montha
albicans  ‘The author s experience of the diagnostic value of
thus test comeides with the reports of Lewis Hopper and Mont-
gomer) of Biberstemn and Epstem and of Staeheltn and other
worhers  This test has been found to be of no value as a diag
nostic agent Too many patients with no evidence of momlh
asts showed immune reactions to this test

Coccipromin Test

Cocerdiordin 15 prepared from a two months culture of C
1mmitis grown at 37 C



CHAPTER VIII
IMMUNE REACTIONS

UTANEOUS sensitization to 1 fungus, shortly following n

fection, oceurs, but not mvarably  The sensitization, as
n the case of tuberculosis, may reman for 1 long time, and
therefore the demonstration of the presence of such cutaneous
sensitization cannot be regarded as unquabfyingly diagnostic
of the shin manifestations  The eruption that may be caused
by sensttization to  fungus or to 1ts products 1> termed derma
tophy tid

Tue TrrcrornyTin TEST

Nesser and Plato m 1902 produced an extract of fungl 150
lated from patients with ringworm  They named this fungus
extrict tnichophy tin

Bloch moculated ammals with Achorion quincheanum and
Trichophy ton gypseum and demonstrated that these moculated
ammals not only recovered spontaneously but that they also
remaned immune for s long s a year and a half  Further
more, all these mnoculated ammals exhibited o hypersensitive
ness to moculation with trichophytin - Bruhns and Alexander,
as well as Fuhs, further found that fung that produced deep-
seated lestons had a greater power to immumize than those
that produced superficial lesions Moreover, 1t was found
that the same fungus could produce 2 deep infection in one ant
mal and a superfictal infection m another  In such nstances
immunity was produced mn the former but not in the latter

Bloch studied the nature of the trichophy tin test in the fol
lowing manner  He <ensitized humeelf to trichophy tin by moe
ulation with 2 fungus A prece of hus shin and 4 prece of <hin
from another person who was not «ensitized to trichophytin
were used to cover an ulcer of the leg 1n a third peron not
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CHAPTER IX

ANTIBIOTICS AND NEWI'R
CHEMOTHERAPEUTIC AGENTS

T 1E KNOWN antibioties and chemotherapeutic agents have

proved to be of hittle or no value in the treatment of super-
fiel mycoses W erdman and Chambers noted <ome Y
effect on the superficial mycoses by Baallus subtiis  Lewss
and Hopper using 2 filtrate of Baaillus (subtils) X G have
demonstrated a potent fungistatic power and feel that 1t has
shown promise of clinieal value n the treatment of the super-
ficrnl mycoses  Tolmach and Lowenthal, and Hophins and lns
co worhers feel that clavacn might be useful as 4 fungstatic
agent Other antibiotics are bemng studied 1n the various
laboratories cluding the laboratory of one of the authors
JHS)

The terms ‘ fungmstatic” and “fungieidal must not be used
mterchangeably  Fungistatic means varymg degrees of
hibition of fungus growth  Fungioidal ’ means hiiling of the
fungus Most preparations avulable for the treatment of
fungus mfection partially mhibit the growth of the fungus and
are therefore fungistatic agents The mode of action 13 still
debatable becau e <o hittle 1s hnonn about the chemstry of the
pathogenic fungt particularly the chemistry of the outer coat
or eapsule  The therapeutic results obtaned 1n the superfieia]
my cotic infections with our present armamentarium are prob
ably due to the removal of the horny structure harbormg the
organim either by epilition as in tinea capitis or by keratolytic
action as in glabrous skin 1 ol ement

Good results 1n the treatment of my cotic mfection can be ob
tamed either by ymmune reaction deseloped by the host or by
direct destruction of the fungus with chemieals that are not
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The test consists of the intradermic myection of 01 cc of 2
1 100 dilution of a standardized hioidin  An ery thematous
aren 05 em m diameter 15 considered posttrve, although this
does not necessanily mean activity at the present time This
test 1s highly spectfic

BrastomyciN Test

This test 1s done by the mtradermic myection of 01 cc of a
standardized Blastomyces vaceme of 1 1,000 diutron In
patients with an actrve systemie infection the test may be nega
tve
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Tecney et al found this organism not very susceptible to the
sulfonamides but did obtun complete inhibition of growth m
vitro with very ligh concentritions  Conant et 1l Marshall
and Teed report 1mproyement with the clinieal trial of the sul
fontmuides 1n ervptococcosts

Penreruum

Penteillin has proved effective in the treatment of actinomy-
cos1s  Large doses vre ndieated (~ee section on Actinomyco
519} Hendnichwon and Lehmn recommend that the pemcilin
be admimstered putly by the continuous mtravenous drip
method and partly by mtrimuscular njection In ecases of
central nervous system imolvement well diluted pemcillm
cin be gnen intratheeilly  Pemeillin has not produced good
therapeutic results 1n sporotrichows cocerdroidomy cosis moni
hasis blastomyeosts (North American) histoplasmosis and
eryptococcosss  However Meyer has reported that cultures of
Cryptococeus neoformans are hailled i vitro by pemeillin
Hobby and his assaciates have also found that Cryptococcus
neoformans 13 sensitive to penicilhin mn vitro  These findings
are not confirmed by Iveeney and other workers who found that
pemeillin does not mhibit the growth of Cryptococcus neofor
mans i vitro

STREPTOMYCIN

There are scattered reports m the hterature on the use of
streptomyemn 1n actinomycous but not enough for one to
evaluate 1ts therapeutic mdex Co-tigan reports cure of a
severe case of actinomycosis within five days after treatment
with streptomy ein was mnstituted  The dose was 250 000 units
25 ce of sterile water every three hours  Streptomyecm has
not produced good therapeutic results in sporotrichosis and
monthams  Blastomyees dermatitidss 15 rather resstant to
streptomyein
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mjurious to the host  We believe that the reason for fatlure to
1ccomplish good therapeutic results 1s the lack of understand
ing of the chemical structure of the outer coat or capsule of the
fungus One can compare the outer capsule to a bulletproof
vest  Until we can penetrate the bulletproof vest our efforts
will be m vam

Studies for fungistatic and fungicidal properties should m
clude 1n v1vo tests as supplementary studies to 1 vitro tests
The fungus may be structurally and chemeally different on
artificial media as compared with the fungus present in the host
This may explamn the comparatively poor results obtamned mn
ynvo with 1 proved fungistatic or fungieidal agent by n vitro
test

The actinomyces species 1s sensitive to some of the newer
chemotherapentic agents because this group of fungi 15 more
closely related chemically and structurally to bacterza than the
dermatophytes and the yeastlike fung

Some of the antibiotics and newer chemotherapeutic agents
have been reported as producing fur to good therapeutic results
m some of the deep mycoses A discussion of the drugs and
their therapeutic effects follows

SULFON AMIDES

Sulfonamudes, preferably sulfadinzine, are effective i the
treatment of actinomycoss Sulfonamides have been e
ploved with good results in some cases of sporotrichosts  In
North American blastomjcosis the required concentration In
v1tro for mhibition of the growth of Blastom) ces dermtitidis 15
well above the mawmum chnieal drug levels tolerited It
1s therefore not effective 1f used or:lly or parenterally  Curtis
and Grehmn report 2 proved cases of histoplismosis treated
with sulfadiazine  Baltna et al reported arrest of the diee
In one case of muco-cutaneous mvolvement There are still
controversial reports on the fungistatic and fungieidal effeets
of the sulfonamides on Cryptococeus neoformans in vitro



GIOSSARY

Anerravy  Ihffering from p given speeies or genus in some
respeets but nat ety assignable to another spectes or
gonus

Amuserion  Formation of septae by the cutting off of spores
on portions of growing hyphae

Aporrise Mot perfeet in development

Anstricrion  Sec Abjunction

Acngovaric  Without color

Arrian T ning above the surface of ground or water

Arrgnre Requirsng atmo~pherie oxygen

Acerurivarep  Firmly attached a3 though glued together

Avguroseore 4 simple Iteral comdimm of dermnatophytes

Axorerous  Shapeless

Arturosrones  Structures formed by sepmentation aof a
hypha mto 4 chrun of cells ot first cubmdal and later
rounded

Arricunate  Jomnted

Ascogenic  Produemng aset

Ascomiceres  Fungt in which the spores are borne mn sacithe
cells called aser

ASCOSFORE  Spores borne 1n 4 schke cell ealled the e

Ascus  The reproductne cellt of the perfect stage of the s
comycetes contauning ascospores

Basmwayerns  Fungyin which speres are borne on basidia,
usually four o a basudm

Baypiosronsy  Expesores on 4 specaal 1y pe of sporophore
known as 4 basidium

Baswotene A speaal type of sporophore bearing exospores

Brastosrorr A thellospore that anses by budding from the
end or side of the parent cell and that may 1 furn throw
out another bud or a mycehal filument without be

corung, detached and without any period of Intency
The buds of yeast cells ave familiar examples
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GrioToxIv

According to Meyer and Ordal ghotowun showed « fungistatic
action n vitro on Blastomyces dermatitidis but was extremely
toxic to the chich embryo

Tanre § —Therap Value of Anlib and Ch herap Agents wn the
Deep Vycoses
Sulfonamides Penserllin Streptomyein
Actiomycosis effective effective not enough case re
ports to evaluate
Sporotrichoss scattered favorable not effective not effectrve
reports
Blastomycosis not effective not effective not effective
{North Amertcan)
Coeaidiordomyeomis  not effective not effective not effecttve
Momhasis not effective not effective not effective
Cryptococcosis controversial reports  not effective not enough case re-
ports to evaluate
Histoplasmosia questionably effec  not effectrve  not enough case re-
tive ports to evaluate
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Ecro-  Gutsrde {used as prefix)

Eerornrn A fungus groning on the outside of 4 hur

Enpewic  Confined to 4 certun arer

Expo-  Wathan or inside (u=ed na prefix)

Exvo-rerominiy A fungus growing both within and outside
of g hur

Expocrnows  Ongmating from mside

Exposrore  Any spore formed within the membrne of the
parent eell

Dhporsain A fungus growing within a hur

Evvorrme  Well formed

Eaocevous  Ongnating frons outade

Favic  Relating to favus or {ungus infection of the sealp

Favorr  Re-embling 2 honeyeomb

Ferrustvrots, rearvenovs  Reddish brown  of the color
of 1ron rust

Fruawrne A threadlihe structure, ws i mycelr

Frston  Cell disision by sphitting as 4 process of reprodue
{1on

Troccoss  Consisting of or bearing woolly tufts

Freongscence  The property possessed by certun argame
substances, of emutting light of + certasn color upon
exposure to ultraviolet and other rays

Faurr sopy  The part of 4 fungus that bears the spore-
producing orgns

Funcacrous  Tungus bhe

Fongus A thallophyte characterized by the abeence of chlo
rophyil And by the fact that 1t subsists upon decayed
organts matter It bas a vegetatn ¢ structure hnown as
a mycehum and = reproductne strueture hnown as a
<pore

Furroraceovs Scaly brankle

Fussau 4 multiseptate thick walled spore that may be
sptndle shaped 29 mn the genus Mierosporum  stender
and taperng s 1n the genus Trichophyton or club
shped as m the genus Dpdermophyton
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Burr  Pale creamy gray to crenmy yellow

CeEreBrtrorM  Bramlke

Curmiv A substance, allied to horn, that forms the protective
covering of many 1nsects, such as beetles, and that 1s
found also 1 the cell walls of fung1

Curamyposrores  Thallospores formed by the coneentration
of the protoplasm of a hypha within a swollen portion
of the filament, the membrane of which becomes thich
ened They are purely resting spores and are closely
analogous i funetion to the spores of bacteria

CrrctUnvALLATE  Surrounded

Cravate  Thick toward the base, club shaped

CravirorM  Club shaped

CoLor oF THE REVERSE  The color of 4 culture as seen from
the underside of an agar slant or 2 Petn dish

Concentric  Forming rings or zones within one another n a
series

Conipia  Cells of wrregular shape and <1ize borne free and
onginating asexually from the mycelial threads by 2
process of budding, septation, or abstriction lhey

may be ped lated, ped lated, lateral, or
termunal

ConiprorHORE A speetalized hypha or sporophore bering
comdia

Copuration  Union of sexual cclls

Corrony  Having a soft and cotton like surface

Crustaceous Having a erust

CrypToGRAMS  Plants reproducing by means of spores cg
fung)

Denprite  Of a form resembling the branching of a tree

DervATOPHYTE A fungus parasite found on the skin of man
or other animals

Dnoreine  Oceurning in two forms

Disg  The central part of 2 surface

Dowsy  Having v fine hairy appearance

Duver A soft finely matted downy conting
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Lcro  Outside (used as prefix)

EcroTHRI. A fungus growing on the outside of 2 hair

Expesic  Confined to a certain area

Enpo-  Withm or inside (used as prefix)

Enpo EcToTHRIN A fungus grow mg both within and outside
of o hur

E~pocenous  Ongmating from nside

Enpospore  Any spore formed within the membrane of the
parent cell

EnpoTturry A fungus growing within 4 hawr

Euvsoreric  Well formed

Exocenous  Onginating from outside

Fuuc  Relating to favus or fungus infection of the scalp

Favorp  Resembling a honeycomb

FERRUGINEOUS FERRUGINOUS Reddish brown  of the color
of 1ron rust

Fruament A threadlike structure as in myceha

Fission  Cell diviston by splitting as 4 process of reproduc
tion

Froccose  Consisting of or beanng woolly tuits

Fruorescence  The property, possessed by certamn orgamc
substances of emtting hght of a certam color upon
exposure to ultraviolet and other rays

Fruir Bopy The part of a fungus that bears the spore
producing organs

Funcaceous Fungus hke

Funcus A thallophy te charactenized by the ab-ence of chlo
rophyll and by the fact that 1t subusts upon decayed
organic matter It has a vegetative structure known as
a mycellum and - reproductive structure known as a
spore

Furroraceous Sealy branhke

Fuseau A multweptate thich walled spore that may be
spmdle shaped as 1 the genus Microsporum slender
and tapering as i the genus Trichophyton or club
shaped a5 1n the genus Eptdermophyton
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Genvs A classification embracing related species

Grasrovs  Devord of hair

Grosose  Sphercal

GurTaTE  Spotted as if by drops

Gyino-  Naked or uncovered (used as prefix)

GYRATE Having comolutions

Hamitar  The locahty to which an ammal 15 natrve, or mn
which 2 plant naturally grows

HererocEvEOUS  Different, unlihe

Houprasts  Filumentous thallus extensions yarying m shipe,
whose primary function 1> anchorage or attachment
(Rhizopus)

Host The animal m which 2 parisitic fungus v es

Hirua A chaun of eyhndric or club shaped cells forming o
filament

HypHOMICETES A group of imperfect fung, reproducing by
free comdia with septate mycehum This 1s a large
group artificially classified together while we awut
more hnowledge of their hfe history  Most fung patho-
genic to man belong tn this group

ImpeERFECT STAGE  The stage i which there 1s no production
of =ex spores

INARTICULATE  Void of diviston

Incrustep  Covered with 2 thin bhard erust

InpiGENOUs  Ongmating 1n the gien regon or country

InspissaTE  Thichened

InTERCALARY  Growing or des eloping betw een apex and base

INTERTRIGINOUS  Due to chafing between two surfaces that
are near to each another

INTRACELLULAR  Within a cell

InTrRICATE Internoien

IxvAGINATED  Inclosed in < sheath

Licunar  Covered with indentations

LancroLATE  Narrow and tapenng tow ard the apex

LaTeraL  Attached to one side
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Mucro- T arge (used as prefix)

Meoa  Yarge (used as prefix)

Microy  One-thon andth part of a mibmeter A umt of
Size 1 MICTOScopie Mensurement,

Miosts  Reduction of number of diviuons of ehromosomes

Aozrrnovoatc  Relating to form and structure

Mucow  Like mucus or shme

Mocus  bhme

Murrt  Many or much (used as prefix)

Murairory Of vanous <hapes

Muunocotar  Having many chambers or cells

Muimiserrate  Havng monv partitions

Msceurom A mass of hyphae or fungus filaments

Micotoey The study of fungm

Afycostis  Dien e produced by fung ;n ammal tissue

Naxep  Devord of fibnls seales, or other covering

Noprrar sootes  Rounded structures made up of closely
ntertwined hyphae

Omia  Hiving comdia borne in chans

Parasirs  Anorgansm lis g upon and denving nurture from
another huang org nibm

PeeTinatn  Resembling a comb

Peponcoars  Growing on a stalh

Penrcniitrore Resembling 1 brush or broom

Pemreer stace  The stage in whivh the sux spor¢ 1= present
(the iscus m the ¢ e of Ascomyeetes the bawdium in
the case of Basdiomy eetes)

Pemrrarerovt A rounded oyt or pear shoped structure
within which a.et are borne

Putaups A short spore-beanng structure at o hnown 1z 1

terigma

Preovomrmsn  The oceurrence of more then one mndepend
€nt stage or form 1n the e eycle of a spectes

Prrnrseeratr Having multsple transs erse sept.s

PaororLasu 4 compley substance forming the hving matter
of all vegetable and ammal cells wnd tissues
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Poeupo-  Talse (used as prefix)

Psoriasirorm  Stmulating the scaly papular eruption of a
shin disease hnown as psorasis

Punerirorvt Like 2 pin point or dot

Purrureous  Reddish purple

Ponurent  Contaming pus

PystuLes  Blisters contamning cloudy purulent fluad

Racquer ¢ELLs  Club-shaped cells, the clubbed end of one
cell being ittached to the small end of an adjacent cell

Raniate  To spread from 4 center

Rucose Wnnkled, rndged

Sanguineous  Blood colored, pertaining to blood

SarroPHYTE  Any yegetable orgamsm that lives on deeaying
organic matter

ScLEroTIUM  An nggregate of restmg bodies of small size
composed of a hirdened mass of hyphae, from which
fruit bodies may develop

Scvrura  The cup shaped crusts found 1n favus

Serrate  Divided by a crosswall

SEssILE  Attached by the base without any distinet project
mg support

Srectes A classificition ranking next below a genus or sub
genus, 1ts members possessmg certain distinetive per
manent characteristics m common

Seinvurose  Having small spines

SpiraL HYPHAE  Simple convoluted hyphae that muy take
all the forms of 4 tendrl—from a spinllum Like form to
a clo~ely set cotl

SPORANGIOPHORE A sporophiore bearmg 1 sporingium

SporaANGIUM A spore case

Srore  Any of various reproductive bodies or cells produced
by plants

SpoRrOPHORE  \ spore bearing structure

SroroGeEnESIS  Production of spores

SreLeate  Starhike
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Sremieva A specithzed by pha to which spores are ittached

Sypiae Furrows

Sus  Under (used 2s prefix)

SustRATE, SUBSTRVTUM  The matenal mn or upen wineh 2
fungus grows

Sereus A groote ot furrow

Svirvrrous  Of a sulfur vetlow calor

SerEr suima Above tused as prefix)

Ssuntosie  The bying together of two different orgmsms

S1vovyye  An alternative but lews approved name of o <pecies
ar genus

Penacious  Tough

Tiuiosronre A cell tht forms n part of the vegetatine por
tion of a fungns

Trsrvos  The entiwe vegeintne portion of 4 fungus

Franspveent Tran parent  clear

TrUNCATE  \ppearmng 15 though cut <hort at the tip by 2
transverse hne

Tusercie A wartlihe exerescence

Tupracars  Having a centrad nw el ke deprewsion

Luso  \ boss or protuberance

VYeortatng  Growing ar food abearbing

YERRUrOSF  Warty

Versicotont  Chingeable in color or of vanous eolors

Vesite A bhster

Viserp Greks

/1cospoRe A sexunl type of spore produced by the fus on of
two undifferentinted cells
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pemettin 3>
roeatgen ray 33
sulfonamides 30

Sarersain ens 150
homms 29
ueoformans 9
angmal inoeylation 31
mmunologie reaction 30
myeology 20
symonyms 79
Culture med a 18
aerohie
carrot agar 27
consurvation agar 20
corn meal agar 20
Curne 27
Caapel 18
potato-earrot agar 21
Sabouraud s %0
synthetiec 27
Nedman 0
wort, agar
anzerobne
Brewer 73
Norn. 27
Culture mounts 24
Curne medum 22
Curtis 37
Cutancous test 26
Cutler 37

Dathng 157
Davdson 25
Dawviz 181
Dematum 205 215

INDEN 235

Dermatomyeoas see Dermatopbytoss
Dermatophyte defimtion 226
Dermatophytrd 133 218
Dermatophytosie {eprdermopt yto.1s)

eryttematous 11
fasured 123
hyperkeratotie 128
macerated 128
papular 192
prophylans 139
bathroom. and ghower 141
bodsy 110
hand 1D
swimmsng pool 147
weanng apparel 141
sealy 1%
treatment B30
acute state 13>
chronie stage 135
vesieular I
Descct theumat m 140
Di gnosis of fungus infection 13
Ihenst 37
hreet mictoscopic examastion 13
apparatus 24
matenal 13
haw 13
roofs of vesicles 14
skin scales 1
techme 14
Do lge av
Dowhng 59
Duggar 19

Ectothnx 83

Fichstedt

Fomons uv

Fndodermophyton (E concentricum)
9

Eadomyces 28

Endospore defoition 2°7
Fuodathne defimtion §3 727
Engman 50
Epdermophytd 133
Epdermophyion 110
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cutaneous 146
pulmonary 147
treatment 150
antibla. tomy ces rabbit serum 152
blastomvein vaceine 152
collordal copper 152
gliotoun 153
1odide 151
pemcithn 153
rocntgen ray 150
streptotnyan 153
sulfonamides 152
surgical 150
vacoine 152
Blastospore defimtion 225
Bloch wv 181 218
Bodin 67 90 9%
Boggs 46
Bread mold 218
B 1 i 36 45

Chactomum 216
Chandelicrs faviques 108 111
Chitin 226
Chlamy dospore defintion 226
Chromoblastomy cetie fung1 173
mycology 176
Chromoblastomycosis 174
chnical manifestations 174
treatment 175
10dide 175
wontophoress 176
roentgen ray 175
Chronic paronjchia 41
Cladosporum 214
Classification of pathogenic fungr se¢
Pathogenie fungt
Clavaemn 221
Coecdiordes immutis 163
ammal moculation 166
reaction 166

forms 45
treatment 48
ethvl 10dide 1nhal 51

mycology 164
Coceidiotdin reaction 166 219
Ce 167

vacewne 51
Bruch 219
Bruhns xiv 218
Buschke 32
Busse 32

Callaway 154
Candida 28
albieans 3o 40
antmal moculation 39
mmmunologic reaction 40
mycology 36
pathogenserty 3
synonyms 3o
kruser 40
parahruser 40
pecudotropicahs 40
stellatordes 40
tropieals 40
Castellans xiv 25 28 36 4o 59 83

196
clas ification of yea tihe fungy 28
Cephalosponum 205 210

chmeal mantfestations 167
acute stage (valley fever) 167
cerebrospal 170
chrom stage (granuloma) 163
cutancous 168
osseous 169

treatment 170
antimony and potas wm tartrate

172

collordal copper 172
gentian violet 172
wdide 171
pentcillin 171
roentgen ray 171
sulfonamdes 171
thymol 172
vagne ¥71
Conant 35 93 151 223
Comdin defimtion 226
Comdiophores definstion 2 226
Conservation agar 20
Cryptococeo 13 {torulo 12 European
blastomy cosia) 32
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Ruunoks 219

Lactophenol 10

Lactopbenol-cotton blue 16

Langenbeck xm 32

Langeron 16 89 105 110

Lawless 176

Lewine 32

Lews 21 59 97 133 166 207 219 221

Light effect on fungus growth and re-
production 8

Lingua mgra 37

Lk 209 211

Linnaeus an

Lutz 154

VacLeod 50
Macrocontdia (fuseatrs) 4 63
Madurom cenc fung: 192
Maduromycos: 196
clmeal pietare 196
treatment 197
Malussez 59
Malassezta farfur 198
myeology 198
Malmsten 88 10°
Malpight xm
Marshall, 2°3
Martn xv 57 53 146 152 175
Media culture 18
formulas 18 20 21 22
Meleny 161
Michelll
i ron defimtion 220
M croscopic evamination 13 76
Micro pord 78
Micro porum 62
audown: 64
mycology 61
cams (lanosum) 67
saycology 67
furfur 103
gypseun (fulvum) 69
mycology 69
mnutssimum 195
Mieschen xy

237

Milochewiteh 89 100 110
Monbreun de 157
Monila albicans 35
Monthasis 40
‘bronchopulmonsry 45
cutaneous 40
generalized 45
localized 40
treatment 48
antibioties 43
anticandida serum, 53
chemotherapy 48
fatty acids 50
gentian violet 43
1odide 51
mercurochrome 50
potassium permanganate 49
roentgen rav 51
sodium perborate 49
vacewe 51
\omlud 45
Montgomery 97 133 219
Moore 59 180
Vorphology of fung 1
Mosaic structures 18 91 9o
Mucor 200 214
Mycehum defimtion 1 229
I cetoma, 206 See alzo Maduromy
conis
Mycoderma 200 212
Myeology defimtion 229

Newser 218
Neo tam, 161
Nocardia 183
asteroides 183
bov s (N tsrach) 187
eypsoides 181
madurse 184
Nocardiosis 193
Nodular bodes 5 95 106 2.3
Noopm 152

Oudiomyan test 219
Orlum 216
albieans 36
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floccosum 110 Greenwood 49
mngwnale 110 Gruby wun 62 64
Eplation 80
manual 80 Haggard 139
roentgen ray 83 Hanging-drop preparation 24
thalhum acetate 83 Henna sav
Epstein 219 Histoplasma eapsulatum 157
Eros10 interdigitahs blastomycetica 42 mjycology 157
Erythrasma 195 Histoplasmous 159
chnteal picture 19 chineal picture 159
treatment 195 treatment 161
Ethyl 10dide 1vhalation i actinomy  Hodges 97
cosis 192 Hodglin 8 disease 156
n blastornycosis 151 Holdfasts defimtion 1 228
n dermatophytosis 139 Holtzwant 32
m monihasis 51 Hooke xm
tn sporotrichosis 180 Hopkuns 25 26 132 137
n tinea capitis 84 Hopper 21 59 97 133 168 209 219
n tinea favosa 117
n tinea eycoss 120 Hoxmodcndmm 205 214
n torulosis 35 compactum 173
European blastoms coss 32 langeron: 173
pedrosor 169 170 171 173
Falcht medium 21 Hyphae defimtion 1 228
Fatty avds and denvatives Hyphomj cetes 228
capryhe 137
proplome 121 137 Tmmune reaction 218
undeeyleme 121 137 Imperfect fung1 28 228
Fermentation test 25 India ink preparation 29
Filtered ultraviolet radiation 25 Igoculatson ammal 26
technic 26 Intercalary defimition 228
Fox xm Intra-oral thrush 43
Freeman 32 Tontophorests 175 181
Fuhs 218
Fulmer and Grimes medium 22 Jacob on v 146 152
Fungus defimtion 1 227 Jadassohn xv 219
role mn disease 10
Fusarum 205 216 Keeney 3. 51 223
Fuseaux (macroconidia) 4 68 Keil 59
Fusion of mycelum 2o Reron cels 78
chareal mamifestations 78
Genus definition 228  See also names treatment 80
of genera herr 51
Geotrichum, 200 211 :ms:l 32
och <ut
Gilchnst 145 Tomer 41

dusevc 146
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Splen lone 153
Sporangiophores d finttion 2 230
Sporotrchii 180
Sporotricha 19 177
\memunologic reaction 180
lymphangitic 177
eolitary subcutaneous gummatous
178

systemsc mvolvement 178
articular and synovial m mbrane
19
cerebro pal 180
epididymal 170
gastro-tntestinal 150
mucous membrane 178
museular and glandular 179
osteo-articular 179
pulmonary 180
treatra nt 180
1odide 180
1ontophoresis 181
roentgen ray 181
pensaitlin 181
streptomyein 181
sulfonamde 181
surgt al 181
Sporotrichotic chancre 178
Sporotrchum 175
& hencks 1ea
myeology 176
Stachelin 219
Staming methods 15
Adamson 15
Chalmers and Varshall 15
contrast stamn 1’
hat andslnseal 15
mba mk 17
Pappenh 1m Unna 15
sputum and pus 16
Swartz Conant 16
Unna Jr 15
Unnz Sr 15
Stober 152
Stoddard 37
Stokes 143
Strauss 139

Streptomyem 293 974
Sulfnamides 292 274
Sulfur granules 11
Sulzberger 51 219

Teed *3
Templ ton 50
Thalloph ytes 1
Thallo pores defimtion 2 231
Tinea 10 11
capitn 72
climt al manifestations 72
duagnons 76
etobgy 72
treatment 80
aranata 8
clinical manifestations 8>
dufferential diagno 14 8o
treatment 8,
cruns 124 130
favosa 113
chnteal pieture 113
treatment 117
imbneata 11 100
manuum 192
nodosa 194

hn cal picture 117
dagno 1s 118
treatment 119
versicolor (achromia pityriasis ver
sicol ) 00
clinucal picture 200
treatment 201
Tokelau ningnorm 147
Torula 28
histoly tiea 73
Torulosis 3
Trichomyeo 18 aullans 193
Actinomyces 193
mycology 193
elireal p cture 193
t eatm nt 194
Tnchophyt d 103 124 133
Trichophytin test 218



238

Olah 51
Onychomycosis 120 207
chmical pieture 120
treatment 121

Ophuls 16>

Origin of fungy 1 3
Ormsby 146

Ota 97
Otomyeosis 209

Paicher 51
Paracoccrdiondes bresihensis 153
clinieal manifestationa 156
mycology 154
treatment 157
Pasteur <t
Pathogenic fung: clas.ification 8
deep 9
nngworm 9
superficial 9
yeast and yeasthhe 8
mpurfect 8
purfect 8
Peck 219
Pectinate bodtes 5 229
Pemallin 223 221
Punellum 20> 209
Perfect fung: 2 8 220
Perleche 43
Persoon 216
Philaophora verruco a 172 173
Physology of fungi 2
growth and reproduction 2
hydrogen 10n concentration 8
morganic salta 8
hght 8
mtrogen 7
oxvgen 7
pigment 8
temperature 8
water 2
Predra 191
clinten] mamfestations 194
treatment 194
Pivriais versicolor see Tinca verw
color

INDEN

Pityrosporum ovale 57
mycology 57

Plato 218

Pleomorphism definition 279

Preservation of fung1 24

Purcoff 46

Racquet mycebum 4 6 107 230
Ray fungus see Actinomyeces
Reproductive portion of fungus 2
Rhinospondiesis 161
chmeal manifestations 161
treatment 163
Rhunospondium seeberr 161
mycology 161
Rhizods defimiton 1
Rhyzopus 1
nigricans 214
Ruxford 162
Robir xws 35 88
Rocha [ima da 157
Roentgen rays fungstatic cffect 8
epilatory use wn tinea capiti 80
n tinea favosa 117
therapeutic use 1n nctinomcosis
1

1 blastomycosts 150

1n chromoblastomy co 19 175
n cocardiordomy cosas 171
in dermatophy tosis 139

1n momlasis 51

1n onychomy costs 121

in sporotrichosis 181

m timea sycous 120

Sibouraud vur 67 8% 9% 110
medium 20

Sacchuroms ces 78

San Jorquin fover 107

Sanford 186

Schocnlan vin

Scopularop 3 70> 208
Scutula 114 230
Sheppe 33

Smuth o7 16 102
South Amencan Hastomyeoss 1.3
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Trichophyton 88 violaceum 88 100
acumipatum 89 103 Trichosporum
asteroides 88 giganteum 194
cerebriforme 104 hortar 194
concentnicum 109
crateniforme 88 102 Unna 59
fannulentum 88
felmeum 88 9o
Vagimus 44
glabrum 83 Valley fever 167
a5 o Syl
o
iaterdigatale 88 93 zs‘;fﬁ::“'fgg”"“"’ ofifungus 1 23t
lacticolor 88 96
megmint 88 99

Water bath dermatitis 43

mentagrophy tes 88
Wodman xav 32 97 221

persicolor 88

pilosum 89 medum 20
purpureum 88 97 Wernicke 163
Wile 32

rosaceum 83 99
Willams xiv 16

roseum 88 99

rubrum 88 97 Wise 51 219
sabouraud 83 103 Wood filter 26 78
schoenlein: 89 105 114

eulfureum 80 103 Yeast 5 8 20

tonsurans 88 103 Yeasthke fung 25 28






