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FOREWORD

1 have great pleasure 1n wrting a foreword to the book on Medical
Mycology by Professor N C Dey of the Assam Medical College The author
was a colleague of mine 1 the Caleutta School of Tropical Medicine for many
years [ He devoted himself whole heartedly for several years 1n the study of
Dermatology and 1solation of pathogenic fungi from skin diseases and pubhished
a large numb r of ortginal arucles  Having thus gained considerable experience
he has fully utihsed his knowledge in the production of this book  The book
has been amply illustrated with plates text figures coloured plates and diagrams
collected and prepared during the long period of his work 1n the School as well as
in the Assam Medical College  The speciality of the book 1s that the author
has followed a natural classsfication of fung pathogemic to man  The I1boratory
methods mentioned 1n the book are those which were found to be useful by the
author while working in the School of Tropical Medicine Calcutta

I congratulate the author for sparing no pams in the production of
such a valuable book 1 am confident that his book will be a very useful

gude to post grad students 1nd p s for whom 1t 1s meant ]

S4/ @ PANJA
T 30th De ember 1Jo7 fateof tt Department of Dermatology and
117 Vivekanands Road Prof sto of Bacter ology & d Patkology

Caleutta 6 Calestts 3¢l ool of Trop a1 Melcin






PREFACE
The author regrets very much for the various printing érrors in the book

sp cually with regard to the word coccrdiomycosis n different pages It should
be read as coccidiordomycosis

Luttle importance has been laid on the study of Medical Mycology in the
undergraduate course of the Indian Universiies The subject has however
been recently included as a part of the post grad curnicula of Der !
and Tropical Medicine of the Calcutta Umiversity  This has been judicionsly done
as diseases caused by fungt are not uncommon in India a tropteal country

Since the time of the late Lt Col H W Acton then Director The School
of Tropical Medicine Calcutta 1932 1have had the opportunity of studying
Medical Mycology as an Assistant Research Worker under fum and others follow
g him 1 the Department of Dermatology and Medical Mycology under the
Indian Research Fund Assocation (present ICM R }and also 1n other places
i India including the Assam Medical College Dibrugarh as the Professor
of Pathology The articles on these works were published from time to
ume in Medical Journals in India and the present volume 1s the result of compila
uion of those artecles Thcrc are certain diseases ke North and South Amenican
etc  which have not been authentically
recorded 1n India and these dlseases have been compiled from American literatures
to make the book complete for the students and practittoners  In this volume
common diseases caused by fungi in man and amimals have been recorded
Common laboratory methods have been included 1n the appendix including
certain recipes which might be of help to the medical pracutioners The author
will consider his endeavour to be amplv rewarded 1f the book becomes helpful
to the students and practitioners n India

The author 1s thankfulto Srt H C Sarkar Manager of Pressagents Private

Limited Calcutta for the keen interest he has taken n the production of
this volume

Dibrugarh
the 15th December 1957
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MEDICAL MYCOLOGY

CHAPTER |
INTRODUCTION
The science that deals with the study of fungi 1s called mycology The position
of fungi 1n the plant kingdom 1s shown 1n the following table
TABLE I
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Thallophyta are lower cryptogams which comprise two main groups

namely—
Algae and Fungt

Algae are green thallophyta charactenised by the presence of
chlorophyl which 15 essential for the synihesis of carbohydrate from carbon
droxide 1n ait 1n presence of sun hight They are therefore autotrophic Fun,1 on the
other hand are characterised by the absence of chlorophyl in their cells they are
heterotrophic Thev are to depend for their growth on prepared carbonaceous food
matenial from decaying organic matters s saprophytes or from the bady of
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other plants or ammab as parasites Fungt that grow on the surfice of the
body are called ecroparasies whereas those that crow i the tisste or nternal
organs 1re known as endoparasites ciusing systemic mycosts

Schizomycetes (fission funer} ar bicteria aee the lowest form of organisms i the
vegetable hmedom and hike fungr are devord of chloropin!  These are minute
Iving amits 1 g or less in diameter  The question of the pre ence of nuckus n
bacteria s still undecided But the modern trend 1s t0 accept that bactema contan
nuclear chromatin which participates n the process of cell diviston They do not
however differenunic into amv organ of reproduction although some of them
reproduce by endospores

Fumycetes ( true fung: ) are higher than bacterit but they show sistble nucler

plant volutin ind reproduce by sexual or asexual spores  Funwt resemble bactern
1s thev Inck in chlorophd| but they differ from bacteri: morphologicilh  bung
Trrger in size than bacterin and show brinching  Actinomyces and Nocirdia
which are fungi resemble bacterir bemng 1 #8 or ks in diumeter but unlihe
bacterin they show branching and the modern trund s 10 mclude the orger
Actinomycetales under the cliss Schizomscetes  ( Bergey  1948)

DEFINITIONS
(Frfiu  feamplu 1)

Mycetes—A fungus

Micosis—{pl Mycoses) It 1s 2 disease caused by lungus

Thallus—The entire vegetative appacitus of tre funcus 1s called 1 thallus
[t does not differentiute tto toots stems or le nes

Hypha (pl hyphie) (Fig 1) Itisa chamn of evhindrical cells forming 4
filamentous structure

Mycehum —(pl mycehy  (Fig ) b a felt fike mass produced by a collee
tion of mtertwined hyphie  collectnely known as mycchom Mycehr myy be
surfsce runners or they maiy be crect forming aerial hyplree whih often
b ar spores { sborophores )

Cocnocyte (Fiz 3) Malunudered mass of protoplasm formed by dnnon
of nucler but withont wny division of cytoplasm ¢ g Phycomycetes

Rhuzolds (Fiz 4} Mycchum In certun cises i provided  with Toot hike
stru tures c¢alled rhizords e g Rhizopus

Club (Fig 5) The swollen portian of a hypha 1s cilled a club

Racquets —(R icquet myczhn) (F1g 6) These are racket shaped cells along the
course of a hypha 1n which the clubbed end of one cell ts artached 1o the thin
cnd of the next cell  Mycehal racquets arc often arranged i sertes

Nodular Organs (Fig 7) These arc large rounded cells  like knots formed
by a few chlamydospores (See page ) with ridiating myceha from the knot

1 ectinate bodies  (Hyphae pectinate) (Fig 8) These are swallen hyphac often

curved and pine off 1 row of abortne branches from one sde  roughly

resembling a comb
Spirals (Fig 9 Thee are simple hyphic which develop into closely set

spral or colls  They simulate tendni bike apparatus of bigher plants
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Spores—Reproductive body of acryptogam s cilled a spore  The spores
may be sexual or asexual Sexual spores are derived from the union of two
pametes ( Perfect stage ) but nsexual spores arise from fertile  hyphae
{ Imperfect stage )

SEXUAI SPORES AND ACCESSORY STRUCTURES

Zygospore (Fig 10) It 1s a sexus! spore resulting from fusion of two similar
gametes {1sogamous) 1s 1n zygomycetes
Qospore (Fig (1) It 1» asexual spore ansing [rom fertilisation of a female
cell by 4 male cell (two dissimilir gametes) anthenidium and oogonium
¢ g Oomjycetes 1n Phycomycetes
Ascocarp (Fig 12) Any fruit body contarning asci 1s known as ascocarp

Ascospores (Figs 13 14) These are sexual spores 4 oc § mn number enclosed in
a membr.ne known as ascus (1 cask or case)  The ascus 1s usually cylindrical but
in yeasts 1t 1s ovat and 1s formed by fusion of the nucler of two contiguous cells
The (uston 1s followed by two or three successne divistons resulting 1n 4 or 8
nucler which subsequently form 4 or 8 spores by cutting out cytoplasm around
the nucler  Ascospores are charactertstic of the class Ascomycetes

Hymenwm (Fig 14b) [t 15 a tissue formed by a layer of spore productng
structure found 1n the fruit bodies of Ascomycetes  The stertle hyphae interposed
n the hymenium are known as paraph ses

Penithecium  (Fig 15) It 1s 2 globose fruit body contaiming orgins of
fructfication interposcd with fertile hyphae A perithecium 1s enclosed in a loosely
woven hymentum and shows asci and ascospores n 1t

Apothiecium  When the fruit body ofan Ascomvcetes s wide open like 1
cup 1t 15 cilled apothecium e g Dyscomycetes

Sclerotia  These are composed of compact hard tissue formed by a close
network of hyphie and capible of rematning dormant for a long period under
unfavour.ble condittons  From this 1 new mycelium germinates under favourable
conditions and bears an organ of reproduction e g sclerotnt of Claviceps purpurea

Basidiospores (Fig 16) These are sexual spores 4 1n number held by peg like
structures at the end of a clubshiped sporebearing organ known as
basidium (Pl basidi) ~ These are charactenistic spores of the class Basidiomycetes

ASFXUAL SPORES AND THE SPORE BEARING APPARATUS

Asexval spores may be end e g spor pores or e
eg comdia

Sporangiophore (Fig 17) The fertile hypha which bears 1 sporangium
{Spore case} 15 called a sporangtophore

Sporangiospore (Fig 18) These are asexual spores formed endogenously 1 a
spore case called sporangium e g Mucor

Columella —(small pillar} (Fig 18b) It 1 the terminal domeshaped swollen
part of a sporangiophore bearing a sporangium

« \
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The system of chssification of spores by Saccardo 1s not mentioned here
It 15 prefecable to follow the svstem of Vuillerun 1s modified here and
mentioned below
Thallospores  Spores ansing from  thallus (vegetatne part of a fungus)
are called thallospores  These are subdnvided into the following types
(a) Blastospores (Fig 19) These are spores ansing from the vepetatne
hyphie by a proess of budding
(b) Arthrospores (Fig 20) Mycila when old  show segmentations by
transverse septr 1t close mntervals  These seqntented mycelit 4re either cubreal or
rounded and spores form 1n them without swelling of the mycchum
() Chlamydospores These spores are formed by swelling of mycehal
fitments  The process 1s assoctated with cond ton of the p pl sub
stance often 1t the cost of the neighbouring cells with formatton of 1 thick cell wall
with double contour  They may be intercilary long the course of the hvpha
(F1g 211} or terrmnaf at the end of a hvpha (Fig 21b)
Conidiophore  (Fig 22b) Itgs a feril bypha beanng comdin
Comidia  There are several tipes of comdrn  Tree conida or comdia vera
(Fig 221} 7s 7 contrast to thilospores are borne 2t the terminal pact of a fertile
hypha~—a comdiophore  These are produced by nbstnctron of the furtile hyphae
The condit may be basipetal or acropetal In  the basipetal type  as 1n the
c1s¢ of Pemcihum  the oldest comdin are at the termnal part ind become
detrched at the shightest distutbance 1 the icropetal type the oldest cell s 1n
the proximal part of the fertile hypha
Aleuriospores  Microcomidit)  These are  small spores about 3 (0 4
tn diam=ter borne on ferisle hyphae These are sessile Unhike conidia  they re
Libcrated only after disintegration of myeceha  According to their arrangements
they are said to form thyrse 1e arranged laterally (Fig 2%1) as i Trichophiton
rubrum or en grappe (Fig 23b) asin T serdigual and T mentagrophtes These
microconidit may b= sphenical subspherical or ovord
Fuscaux  (Macrocomdia)  These are  spindle shaped  iege contda - esther
terminal or lateral  They are nonseptate when young but pltniseptate when okt
Thev may b= ponted cylindnical or with blunt ends  (Frg 241 23b 240 These
are charactenstic of dermatophytes
Stengma  (Fig 22d) These 1re small stalks beariag conrdia often 1 chuns
Phialide  (Fiw 25) These are flask shaped stalks  borne on sporophores
and bear comidia
Fhialosposes  (Fig 25) Comdia borne on phialides are called phialospores
Pyemdis  These are munute globose or fask shaped  frwit body wih
apical osteoles internally bined by ¢ ph 1y n Spheropsidal Comdn
are duscharged throary the o teole in the plan body which they parasiise
Corremia  Th se are stalhed bodess of eylindrical shape formed by 3 chnter
of condiophores which run parallel sn a Tucicular form e g Sulbaceae
Sporofochium It 45 a sessle globose fruit pody without staths and

contains a collecuon of cont fiophores
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Acenull  These are fructifying bodies contaming comdiophores  packed
together occuring 1n clusters or heaps and form a saucer ke mass on the plant
host eg Melinchoniles

CLASSIFICATION

I Mycelium non septate coenocytic spores usually borne in a sporangum
Sexual fuston results 1n an oospore or 2 thick walled zygospore
Class PHYCOMYCETES
1l Mycehum septate dimenston of mycelia more than If
A Reproduce by Ascospores which are sexual spores  The sexual fusion
results n formation of anascus  The ascus contains 4 or 8 ascospores
Class ASCOMYCETES
B Reproduce by basidiospore 1€ sexual fusion results in formation of 2
club shaped organ called basidium on the sucfice of which 4 basidtospores are
borne by peglike structures attiched to the basidium
Class BASIDIOMYCETES
C  Reproduce by asexual spores  sexual spores unknown
Class FUNGI IMPERFECTI
HT Vegetative body 14 or lessin diameter and multiphies by binary fission
Class SCHIZOMY CETES

CLASS I PHYCOMYCETTS

Phycomycetes Thev show ytic vegs myceha and
reproduce by both sexual and asexual spores They are divided into three
subclasses

T Archimycetes These are primiive forms and found as parasites of water
plants and ammals but may sometimes cause diseases of land plants  They mainly
reproduce by motile flagellate spores called  oospores  In some cases they form
oospores

It Oomycetes This subclass 1s charactenised by formation of two dissimilar
gametes 1n thewr sexual life The oogomum s fertilised either by a motide
male sperm or by a specialised nonmotile male germ tube The oogomum
or the female organ when ripe shows aggregation of protopalsm mto one or
more oospheres  After fertilisation the cospheres round up to form oospores
which often lie free 1n the oogomum  (Fig 11)

I Zygomycetes The sexuality of this group of fiungt 1s charactenised by
the formation of simitar gametes and 15 called 1sogamous  the process 1s known
as conjugation and the product of union 1s called a 7 gospore (Fig 10) In the umon
the ends of two mycelia b come swollen come in contact with each other and the
terminal parts of the hyphae are segmented by a transverse wall The similar
terminal cells are the conjugating cells (gametes) The walls between the conju
gatg cells disappear and the protoplasmic masses of both the cells unite forming
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a spore cilled zygospore A zygospore has a double wall which 1s thik and
rouch  Under fnourible conditions a germinating tube called a4 promn celium
develops form a cygspore beiring 1 sporargium contarming spores This spora
gum s similar to one found an the asexual snores The chissification of
Phycomyeetes 15 shown below

SUBUL ANSES OF PHY COMYCTTS

Mycelium absent Subclass ARCHIV Y CFTES
Mhcehun nonseptate (coenocviic)

A Sexua! reproduction heterogamous— Subcliss OOV YCFTFS

B Sexual reproduction 1soztmous— Subelass ZYGOMICETES

CLASS Il ASCOMYCFTES

Ascomyeetes  The wegetune body of Ascomyeetes may be single celled
(yeasts) or both veastlike bodies and hyphie may be present  The hyphie are
septate Ascxual spores or comdin are produced exogenously either from
contdiophores or directly from hyphae (blstospores)

The sexual Iife 1 Ascomycetes is charactensed by formation of specialised
endogenous spores called 1scospores borne on tsct or sacs  This 1s the product
of fusion of hike or unlike sexual cells  The scxual process miy not be hidden
but naked duning development ¢ ¢ true yeusts  But in other cises they may be
protected 1nd idden in 1sp crtbised structure villed penthecium  The dlass s
divided anto scveral subclts e s follows

SUBLLASSI S OF ASCOMYCE 1T S

I Asu produced from oogonum or by muluphication of diplord celt

Ascogenous hyphie ibsent Subclass PROTOASCOMYCETTS
2 Asci borne on fertile ascorenou hyphie  (Fuscomyeetes)
A Asuin 1 dowd p rtheaum Subdlise PLECTONMYCETES
B Asciin a hymemum
(1 10 an apothecium Subclase DISCOMYCETES

(u) an a1 penthecium Subcliss PYRINOMYCITES

CLASS 111 BASIDIONMNCETES

Basidiomscetes  The segiatine growths of these fungr show septate fil imen
tous hyphae  Thy remroduce by bradispores which are sexual spores These
are borne evogzenoushy on  sp uil club shiped  organs called baudin In
tpral tase a baadm besrs four spores held by pe¢ hike stru tures ttiched to

the basdium  Mu tirroms (1011 100l) are funu of this proup  Lower fung of

this group are rust asd smut funes
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CLASS 1V FUNGI IMPERFECT]

Fungi Imperfecti  The fungi of this group do not show 1ny sexual spore 1 ¢
the Iife cycle 1s incomplete or better called incompletely known The sexurl hfe
of these fung has not haen d d and they are th clled Funge Imper
fecti In the words of Dodge The Fungi Imp rfects are concetved as a dumping
ground untll the gaps in our knowledge have fulfilled In the asexual life
they 1pp ar simtlar to Ascomyeeles and atleast some of them have beun found to
produce nscospores under special conditions of growth  In such a case the fungus

hould be classified 15 Ascomycetes when «& would show formation of et These
fungt are therefore ¢l wsified on the basis of asexial spores or conidin which are
relatuely sp aific for 4 particular group of orgamisms  The spores may be hyaline or
coloured umellulrr or mulncetlulir  The wall of the spore may be smooth or
rough thim or thick  According to the system of Saceardo (1884) Funey Imper
fects wre divided 1nto three orders s follows
Contdiophores form acervuli in the substrate  MELANCHONIALES
Contdtophores form cupshiped receptacles called pycnidia
SPHAEROPSIDALES (F homales)
Condiophores free and do not form fruit bodies  HYPHOMYCETALES
{Moniliales)

Fungt producing diseases belong to the last group 1¢ Hyphomycetales
and a medical mycologst is spectally interested in this parucular group of fung
Momliales or Hvphomycetales have been I'unher divided 1nto the following famihies

(1) M. or Muc dinacea h and comidia are hyaline
and bnight in colour

(2) D manacere—comdiophores and comdin are dark but comdsia may
sometimes be hyaline on dirk conidiophores

3) Suly e 1 parallel and form corremta

(4) Tubercalariaceac—Conidiophores form a globous sessile body called
sporodochium  Another may be added to the abov

(5) Myceha steriia—the members of this group do not produce any
charactenistic spore

Fungt 1mp rfecti that are of medical intrest belong to two famulies viz
Montliaceae and D matiaceae {dark spores) of the order Momhales Further
classification of Saccardo 15 based on the character of spores whether the spores
areonecell 4 or twocelled or whether the spores show cross septa or both
longitudinal or cross septa (muriform) For a medical mycologist 1t ts convement to
ctassify Fungi Imperfect: according to the classification of Vuillemin nstead of onc
followed by Saccardo  Vuillemn (1910) divided Fung: Imperfects into three orders
on the basis of character of the spores and the fourth order Microsiphonales was
later ncluded {1912) According to a later classification by hun {1925} the order
Microsiphonales {Actinomycetes) was included as a farmly Butaccording 1o the
classification of Bergey (1948) Microsiphonates have been included 1n the order
A under Sch ¥ Vuillemin divided asexuil spores into two
main divisions namely thallospores and comdia  Comidia may be conidia vera and
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aleuriospores  Comdia vera are subdivided according to whether they are borne
on stenngma or on well defined dioph The diophores have further
b en differentiated into phialides  The spores borne on phialdes have
b-en called phialospores He also recognised Hemispores which structurally
o~cupy 1 position between arthrospores 1nd true comdin  Aleuriospores were
differentiated from true comidia by the fact that unlike true comidia they are not
set frce when mature but are hiberated only after disintegraition of myceln  These
are also called microcontdia and difierentiited from septate macroconidis which
are larger and pluriseptate Americain workers re 0 favour of calling
alenriospores as comdia but it s better to call them aleuriospores (microconidia}
and diflerentrate them from comdia (condit ver1) according to the onizmal classt
fication of Vuillemin so that one could be distinguished from the other Spores
arsing from thallospores have already been described The elissificition of
Fungt Imperfecti on the basis of Vuillemin s classification (1925} 1s as follons

CLASSIFICATION OF FUNGI IMPERFECTI
{ After Vullemm modified )

Order Thallosporales  reproducing by thallospores
Suborder Blastosporineae  reproducing by blwstospores  This ncludes
nonsporing yeasts like crvptococeus {torulh)  Budding myceha
of the form of pseudomyceln 2re seen n the genus Candidr
Suborder Arthrosporineac seproducing by arthrospores  eg Georrichum
camdum  Tochosporium  Madurelln Indiclh
Afycodormaceae —with  usual septate myc 111 showing clongated

Family
budding forms
Order Hemusporales  reproduuing by h bt Genus  H porn M
stellata

Order Contdiosporales  reproducing by comdin

Suborder Aluriosporimeac  reproducing by aleuriospores  Ringworm fungy

according to Ota and Langeron (1923) il this group
Suborder Sporotrichiac  veprodn ing by contdr but conidiophores are
absent ¢ g Sporotnichum S Schencku
Suborder Sporophormeae  reproducing by true comdn borne on
sporophare  Most of the common mould  of the i s Funp
Imperfects belong 1o this proup
true comidin borne on phihides
~(flask shaped sterigma) eg Aspergllus Pemalhium ctc B
some of these hne heen found to repr fuce by ascospore
and in that case thee  should be cdlasaified  under the class

Ascemvecte

Suborder Phiali incac  reproducing by
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NOMENCLATURE

Urir tio yhnt knglom there are ptyla F ol plylum s subliukl n a
Vscningorlerinto s & orlers subor! rs famil s tnt & g nra ani spect  Species
Ta f16 rleensubdvil Tintovan i when on pe hif rs s 0 cently from an>t) r
Ith very wmp ¢ nt ta note thst o lees enl mal  subortram e famalic m e
eubfamill s1n J trbesit ¢ anieultribasinin

Tho name conssts of tuo parte 1 e tlogen ne jart wlich 13 8 Latin rubstantive
anl alw yswnitt nwtl a capitalletter tle onl jart 1 tb spacifi name of tte fungu
which 1 u ually ale treanli not written witl capitalltter e g Pn Mlump p g m

Inths Pnellumi ttegen 1 nom and expr troom like apy rance but the sy cife
name purpurog num 1odi ate a pigm at whi 1 apurp]l o colour Letu take another
exnmil —4p gl Al Tlewo 1A prgll a1s the gnere n me  Tt1s s0 namel lu

tothere emtlan  of tsepo | adstoa jergllimwhi hisatinlofm | eifor 1at tuting
holy water ( Latin As; rg re=sp nhlo) flavusinheate the yellow colour of tt org mim
The fecies) alonam laft rtle name of the di co ereren Ty hophvion scho nle ¢ In th
somearein Ined tojutth d over ansmewit! snumt alcaptal  tter Whl ctag th
nsm of a speces to mamo of the author wlo ds rlel it or gnally 13 often appented
to tte n me of t} spece Bt th name of tt sutior y not wrtt n in atales
%h ntlensme aammenl lania onlnameist toduel tierame f the oznl ds
covrer sput wttn trakt eg Tihphyo m t¢ phvt It 15amm nd 1 from tle
name M p wumm & pht CRbn 1833 anl xprael s Tnhphunm to phv
{€ Robn) Blanc! 1 1816 Those who are spe 1ally int rested sn nom nelitu e ar  ef rr d
to Int nat onal ltul  of Botan al Nomen lature
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CHAPTER Il

MIYCOSES

Terminology  Diseases caused by fung: are calkkd myeoses {sing mycosts )
The terminology used for ci ton 15 based on the site ffected or the fungus
which produces the disease

(1) Anatomical terminology 1s used according to the site involved by the
fungus viz  dermatomycosis onychomycosis otomycosss pulmonary mycosis ete
This terminology 1s conventent to use when * group of fungt 1s concerned to
produce the diseise

(2) A mcological terminology which 15 also useful 1s based on the name
of the fungus that ctuses the leston e g actinomycosis momlinsis sparotrichosts
trichophytosis epidermophytosis etc  In certun cases howeser 1t 1s convensent
to use a combmation of the above two viz  broncho mombhasis pulmonary
aspergillosis et

Clasaficstion Human mycoses may be dmaded into three groups according
to the tissuc imvohed

(1) SUPIREICIAL MYCOstS  These are caused by eprphytes or ectopara
sites which may affect the deeper Iavers of the emdernus and set up
mflammatory redcttons  Rmgworm  which affects the surfice  of  the
skin or 1its append.ges like hawr or nnl 1s 7 typrcal example of such 1 mycosss
In other mnstances epiphytes grow on the heratimised surface of th= shin and often
produce pitchy macul r lesions with discolorations of the shin without anmy
tissue relion ¢ € pitvriasis versicolor A fungus may produce shght excorsd
ton of the heratimsed hiyer of the shin often duc to sweating  eg enythrasme
Other nstances of superficitl mycoses are piedr1 trichomycosts nd olomyeoss

(b) SuncUTANFOUS MYcOsks  In these granulomas are limited to the
subcutaneoys nssues and produced as a result of ussue rewtion to fungt
The lestons carely spread via lvmphatics or blood ¢ ¢ actinomycosis  mcetoma
chromoblistomycosss sporotrichosts thinosporndiosts

(¢) SYSTEMIC MACOSFs In these the causatiee fungt multipty an vamous
internal orgins and produce infectious granulomas Discases of this group are
North and South  American  blistomycoses  cocaidiomycosis  €ryprococcosts
histoplismasts menbassy et Rarely sporotrichost may nvolve the wnfernmil organs
and some are inchined to snclude 1t ynder systemic macoses 15 the tesions speed
through hymphatics  Many fung: crusing svatemIc mMycoses m1y produce primary
festons 1 the skin and secondary lesions in the tnternal orgine 1nd srce verse

The classification of micases 1s not yet sabisfactory s some would like 10
accept an athtrany clinwal classification as menttoned 1bose 1o abence of 1
natural  sstemie chssticatton  The mun dificulty an the clinwal clasafication
wth pluralits of the prrasue for a partcular cint 31 condition and pohmorphism
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of the lesion produced by a fungus in different tssues It s difficult indeed at
this stage to give a clear cut fist of mycosesin relation to the ussue involied
A natural classification on the basis of systemuc position of fungt would have been
an 1deal one but the difficulty 1n that 1s that the systemic posiion of some of the
fungt Wike Rhmosporidium seebers ot Coccidiodes immiis have not yet
been determined  Again fung of the same Systenic group may produce lesions
widely variable from one another  In this book diseases are arranged as far as
possible on the bass of natural classification with the full knowledge of s
drawbacks and difficulties
E 1 The d 1 | factors of internal mycoses are snil
unexplored Recently light has been thrown on the subject of systemic mycoses
especially in relation to their epidemuological aspects  In this connection 1t should
be mentioned that systemic mycoses are spectally limited to certain areas of the world
with therr peculiar materiological and otner environmental conditions  Gilchrist s
blastomycosss 15 pecubar to North America but onlv a few cases have been
reported from Canada and England although stray unauthenticated cases have
been reported from Indin and other parts of the world  Paracoccidiordosis 1s
particularly himited to South America Coccidiomvcosis 1s a disease of southern
parts of Umted States

Dimorpism Dimorphism 1s a feature p cuhar to fungt of many systemic
mycases  In many of these the fungus shows a morphological adaptation
to a simple umicellular yeast form suitable for rapid reproduction and nvasion
of the human tissue  but n artfical cultures 1n Sabourauds glucose agar
at reom temperature they show mycelul forms with formation of comdia
When the cultures are grown on blood agar at 37 C yeast forms appear as
1n the human body

The dimorphic characters of the fung: are shown below —

Yeast torm 1n Mycelia 1n Saboura
Orgamsm Disease blood agar at ud s glucose agar at
N - 3IC |_room temperature
Blastomyces ‘ Blastomycosts +
dermatstidis ( +
|
B brasiliensts | Paracoccidtordal + +
| granuloma !
1
Sporotrichum Sporotrichosis
schencki - *
Histon, | Hustopt 4+
mpsu’latum +
Coccidrordes Coccidiomycosis Not seen -+
tmmitis

-+ = Present
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Sources of Infection  Fungus tnfection often oecurs from extraneous solrces
particulaly from the environment eg wood soil etc Incidence of Madura foot
has ofien been found as 1 result of trauma caused by splinters of wood of as 1
result of thorn prick

Sporotrichosis 15 often seen i g urdeners and wood-cutters The parsie
Sporotrichuny schenchu has been found 1s 1 saprophyte m various vegetable subs
trates nests of msects e of horses which suffered from naterally sequiced
sporotrichosis  Du Toit ( 1942 ) observed 1n South Africy that the funews has 1
saprophvtic existence 1 timbers 1 mines and nfection was contracted by mune
workers from infected wood

Chromablastomycosis 1s cused by Phualophora verrucosa  Hormodendrion
p Irosatand 1 compactum Conant (1937) observed that P verrucosa (Cadophora
americana) occurs s saprophvies 1 decaying wood M pedrosor has close
resemblance with siprophytic spectes of Chidosporsum present m tie sot 1t
therefore leaves hitle doubt thit this infection occurs 15 a result of contimmation
of the skin by soil or decrying vegetations after 1 trium

Blastomsces lermatiidis has been observed to grow saprophyucally i (he
tmber of North Americt and the pulmomry infiction occurs in the majonity
of the ¢ 1ses by inhalation of spores from the saprophytic sourves but 1n ather
cises wnowultion of the fungus into the shin produces sk lestons

Criptococcus neoformans  the ciusatne organism of cryplococcosts has been
found wr mulk products ind other food stufs  The infectian ia these cwses his
been sugsested to o cur through the oral mucous membrine or the skin
According to Buenham exogenous cryptococcus differs from the endozenous one
which 1s responstble for producing €1y ptocociosis

Reservior Cocerhiomyeo 1y s highly infectrous and common tn s mutd
primary stage m the desert 1rcis of South Western States of North Amercr 1
his been shwn by the recent work that rodents Marbour the mfection They wt
as ammal reservior of the discase and the desert soil 1y contiminited by the

The spares of the fungus when carried by the wind ire inhated

seservof hosts
T'tie mfection s rirely

by man ¢wng primary cocadiomicoss of the tung
acqurred through the shin

istoplaima capsulorum oficn produces systemc mytosis 11 Ay affects the
shin producing sk Jesions It ts 2 naturtlly acquired dicesse in man nd dogs
Hut there 1 no drfingte evidence as et to sav tha the dog s the reserstor host

Host Speerficits  Rinaworm of the hare namely microspoross 1nd endothnt
trichophytoses are spectt'hy hmted 1o children 1 the th case s spontireousty
cured at the attamment of puberty  although there are  mvtances whr h
endstheix try hophyton was se 0 to persistn some cases ifter the age of puberty
Infection with Mecrasporum audowrti B1s rot yet ban seen i 10 Indiin chald
although s quite 1 common gnet fence i Anglo Indian nd Furopean chil tren
w1 Erdia Frackosphyton s laceum nfecttop whih s common in Indtr v seen i
Mol mm dan childr nownd no case hasbeens ~nass 1 imongd Hindus
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Microsporosis and some cases of endothux trichophytoss are e
terminating and the disease often disappears at the advent of puberty  This hi
been expluned by some authors due to changes of the hair brought abot
by the endo nine secretion at puberty and this makes the har resistant to thos
wfec tons  Fpidermophytosis 15 @ common disease at the advent of puberty
but 1t 1s rare mnchildhood  Microsporunt cams causes infection of cats an
dogs and human subjects { both children and adults ) get the infection whic
produces 1ntense nflammatory reaction causing a condition of kerion

Fodothnix trichophyta viz T violaceun T tonsurans etc are pathogen:
to children and the infcction sprends from one child to another T discordes
4 pathogen of cattle whereas T mentagrophytes ( granular } 15 a  pathogen ¢
horses and ammals It may abo infect man causing tinea barbac or time
capitis A vanety of the same fungus 15 seen well adapted in cases of interdigat:
ungnorm viz T nterdigitale but they often produce inflammatory lesior
fike blisters an the insteps of the foot  On the other hand the same funpus ma
show a farly moderate depree of adaptation 10 human hosts  In such 4 cas
the infecuon may persist in the shin without any imflammatory change b
with recrudescence of the disease under favourable conditions of mostus
and temperature

Relation of host to parasite The fungi that are well adapted to ma
viz M audowm may cause spread of mningworm n an epidemic  form 1
boarding schools but Af canrs 1n animal parasute 15 1l rdapted to huma
hosts and reaction of the host 15 very severe as shown by 1 process of inflan
matory reaction producing & condition of kenon

Histopathology  This 15 studied 1n systemic mycosis where 1t essentially forn
an infectious granuloma  In the immediate vicinity of the parasite there 1s deat
of the tissue with abscess formation Many of these abscesses become surrounde
by polymor Is and g tissue consisting of monom
clear cells with giant cell formauon and a dense layer of fibrous tissu
The reaction however varies according to whether the lesion 1s 1 primary or
secondary one In prnmary blastomycosis of the skin  the lesion 1s essentially
grinulomt with gaint cell formation whereas a metastatic leston often show
abscess formation  However n experimental infection m the laboratory tk
typ of 1 ion widely viries with the dosage mode of wocul wion etc

Antibodies  In bacterial infection bod. like 1 '
and it fiung antibodies form a marked feature but 1n mycose

cellul;\r reaction 15 charactenistic and the antibodies which are  often cel
fixed are ble for of the tndivid and produce allerg

reactions The cell wall of the fungus 15 thick and 1ts ntracellular protein hard|
diffuses wnto the tissues  The reactions are often due to liberation of substance
owing to "wtolysis of the fungus  The serological tests that mi_ht be positive 1
fungus nfections tre  agglutinit on preciptation aud complement fixanon
Agglutmatien—Agglutination Teaction has been performed 1n sporotrichos
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schencha (rom another Sera of sporotrichosis patients agglotinate spores of §
schenchu 1n a high titre of 1 1n 300 20 1 400 But 1t has the disadvintage in that
the sera of thrush cases agglutinate spores of 8 schencku even ma higher titre
than they would do with the suspension of Candida albicans Sera of
patients suffering from actinomycosis also agglutinate spores of S schenchu
Aggl are really y for most of the mycoses

Pr Precipitin has been d d 1n severe cases of cocerdiomycosis
but 1t 1s negative 1n muld c1ses  This test 15 of hittle use 1n mycoses

Complement fixation  The test was found to be positive by Widal et al
(1910) 1n sporotrichosis  but DuToit (1942) found this test to be unrehable
Saline suspension of the yeast form of B dematndis vs an antigen has been
claimed to have given a positive complement fixation test with diluted sent 1n cases
of North American blastomycosis and there 1s no cross reaction with other fung:
But 1t 1s negatrve 1n muld and cutaneous cases even with undiluted sera Comple
ment fixation test also becomes positnne tn cases with extensne lestons of Coccidio
mycosis as 1n the cases of North American blastomycosis but the test has not been
confirmed tn cases of South American blastomycosts

Allergy and skin hypersensitesity  Fungi hase httle imvasive power as they
often attack triumaused or keritimsed tissues of the body To be imvasne
therefore the fung should either increase in their virulence or there should
be some environmental tissue changes Increase of wirulence could not
however be demonstrated sn experimental moculation 1n ammals and therefore
it 15 more likely that there s alteration n the tissue of the host

Local changes n mfections are due to hberation of endotoxin which
often causes destruction of the Gissuc resulting 1n extension of the lesion
But more important changes produced by fungus infection are the altered
reactivity of the tissue leading to allergy and shin hypersensitisaty  In  tins
fatter condition the fungus due to its continued evustence at the site of
pumary infection  sensittses the cells of the body nd thus the host becomes
susceptible to 1n accelerated ussue reaction  In this state af the fungus or
ws product 1s introduced into the host an allerpic recatron 1s hable to occur

with rapid spread of the disease In d hytosts the hyr weness
1s noticed when the spores or mycelia enter the circuliwion  from the site
of pnmary wfection  This as ch 1sed by the apy of skin cruptions

which are also known as 1d reiction  Senstiisation 1s detected by sarnious
intradermal 1njections of extracts of fungr These cutirerctrons may become positine
in cases with previous tnfecton wih the same fungus or an antigenically
allied fungus  So long as the culircaction s positne it indicates presence of
sensinsatton But the antigen tallergen) an furgr 15 often of the niture ofa
group anbigen rather than a specific one and this s the reason why an
antigen which s common n more than onc fungus muy porduce a cross
reaction  Therefore a negatiie reaction s mose imporiant than a poutine onc
The followtng skin reictions hase be n utlised 1n sarous fungus diseases
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Tochopintin  In expenimental works n gumeapigs 1t has been repeatedly
demon trated that sensmisation occurs only when a hwving culture of ningworm
fungus 1s mjected 1to the skin  Injection of dead culture or the fungus extracts
e trichophytin does not provoke dermal senstvity , nor injectton of Iving culture
m tssues other than skin produces this senstty  The degree of sensitivity
depends upon the species that wnfects the skin It s very much matrked with
ammal species which cause deep seated lesions namely T mentagrophytes
T guinckacrum and M coms  The reaction 35 mimmum with human species
Bke A audowm T tonsurans and T schoenleni By the shin test and by seas
tisation and d of the pig s uterus by Schultz Dale

hrigue  Jadassohn et al (1937) d d that hophy d a
group anhigen and some minor spectfic factors  Therefore trichophytin test can
not be considered as a specific buta group test  This should not therefore form
the sole basis of diagnosis.

Various prep of trichophytin are and any of the standard
preparations may be used for thetest namely Metz 1100 Lederde 130 or
dermotnchophytin  Muller and Phipps (Indin) Ltd  ftis dufficult to standardise
2 home made tnchophytin  The reaction 15 judged by erythema and snduration
produced by the & 1 imyecnion of trichophy

VALDT OF FHF TRST  Trnchophytin has been used & ally specially in

ted cases of i and 1lso therap: ly in deep seated ningworm
mfecions  The skin reaction becomes pasitive i the majority of deep seated
nngworm After a derable scrutiny of the results by various
avthors 1t has been concluded that negative reaction 1s of greater value to  exclude
an infl y lesion of h onigin than a posttve tachophyun test
1€ the lesion 15 of fong duration the fungus c.tnot be deteuted muuroscopiesily
and culturally and the trichophyhin testis negatne the inflammatory lesion may
be declared not to be of dermatophytic ongm

Cocoiisdin Dr € T Smith prepared cocaidindin from strams of Cocer
diodes wmmias i a synthelic hqud medivm  In systerme nvolvement of
coceidiomycosts marked skin hypersensitiveness deselops  The reaction s highly
speaific but a small number of persons who had no istary of disease ot contract
of no history of re sding 1n an endemic area were found to react to coccrdiordin
This ks not been explatned &s yet  Therefare the regauve test 15 valaable 1 the
diagnosis as 1t excludes the fection m cases other than those who are in the
preaflergic stage of the disense or 1n a state of anergy resulung from overwhelming
wfecion  In eases of systermtc mycosts the test 1s useful eprd muologically to map
out endemic areas

Blastomycin  (Extracts of B dermatuudis) The test 1s specific  According
to Martin and others every patient suffering {rom actve lesions of blasto
WMYCOSIS MAY not veact 1o the skin test p rformed by the ntrademal imjection
of blastomyesn  Mild cases with skn lesion often give negative resvlts  Normal
people usually do rot show the positive skin reaction  Hypersensttveness to 1t as
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determined by the shin test s a contraindication for jodide therapy  Cases of
blastomycosis should be desensitised before they are treated with x 1ay or 1o0dide
Histoplasmn It 15 filtrate of synthetic broth culture of the funwus ¥
capsulatum Histoplasmn has been used 1n epidemitogical studses and found to be
useful for detecting bemgn tvpe of self hmiting pulmonary histoplasmosis in
d arcas  Histopl. skin test b positise in the endemic are1s of
histoplasmosis in cases of non tuberculous pulmonary calafiication  Cross
sensitisation reactions may be noted for blastomycin and  histoplasmun
Patients of coccidiomycosis often show a positive skin reaction to histoplasmun
Sporotnichin  Intracutaneous test with an extract of S schenck i is useful
when the test 1s positive  a negative result rules out the direnosis of sporotrichosis
Oceastonally only there may be 1 false positive reaction  According to DDu Tout 1
positive  reaction always occurs 1n cases of sporitrichosis  The appearince
of sensitss ity has been found to be on the fifth dav after inoculrton 1o 1 volunteer
Ouiomyein This is a commercial vaceine prepared from Candida albicans
According 1o Lewrs and Hopper skin sensitivaty test with oidiomyem s of htle
value  Sensutisation of the skin 1s possible from a focus in the intestinal tract or
from any other lesion which had subsequently resolved He menuoned that of
the 42 cases of cutaneous monihasis a positise response was obtained in 57 per
cent of cases  Agamn out of 91 patients with 1n msfection due to 1 fungus other
than C albicans 45 per cent showed a posttive reaction  whereas out of 192
pitients without ny evidence of fungus mnfection 46 per cent reacted to mdio
mycin It can therefore be concluded that the test has Mtle pracucil yilve an
the diignosis of momliasis
Asthma  Various spores of common moulds have been
etiologeal agents 1 asthma  These spores when anhaled with dust sensitise the
subject and the senstiisaron can be detected by cutireactions  Spores tht mught
cuse asthm are those of Puccima grannss (wheat rust fungus) svartous specics of
Aspergillus  Alternann and others It has also been suggested that simibr fung
might produce allergic eczem i those cases of asthma
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FUNGI PATHOGENIC TO MAN

TABLE II
Class Orler Sut order G nus 1 Species
St izomycetes | \ tinomycetale Letinomyces A bov
Nocardin ¥omd
(ks on fung) NE ot ete
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Fungs Imperf et | Thallo poral s | Bl ato pormeae b AN
Bla tomy ces Bdmird
Bb o1 4 ete
Coceiio de € mme
Hat plasma H ¢ pslot m
Ph atophara et
Canl la 1
Mala sezia vrr
Blasto G otricl um G ddm
orthrospo n se | Trictosporum | 1§ )
Anl osporinese | Valurella Momye im ete
n el Im
Iy ete
Hem porale Hem: fors H il
Con dororls | Af urospo nen | M ro] rm ooa ete
Fpil moptyton |2 m
Trtortyton | Tt
! 14 0h 1 o
Gleno o a G g oph
' Cama ete
% tadium L4 e
Sporotrchne ¢ [ Sfootr } m S bk
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Ane ete
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STUDY OF PATHOGEMC FUNG!

Pathoremic funer are studied under the followng heads —

I Direct microscopic eximinition

2 Culare for isolrtion and study of grant colones

3 Mcrocuhure and hyphal fuston

4 Biochemical reactions

5 Fultered ultrasiolet hight (Wood s Lighty

6 Histoptholowy

7 Ammal moculation

$  Cutineous tests ( See Chapter 1)

9 Serologicl reactions ( See Chapter 1t )

Direct mucroscopic examnation  Direct  microscopic  exinmnation of the
stspected mutertdd s one of the most important methods 1y wulibte for yestie on
of fungs diserses  Fxammitions of the har scraping from the glabrous skin or
nuly show presence of the fungus in the mneworm festion  Any heratohtie
solutton which dissalves and clanifies hurs sciles and nuls n ty be uniised for
this purpo ¢ Usunlly 10 or 40 per cent queous solution of potassium  hydroxide
1s used as 4 keratohytic agent

Sodwm sulphide 15 used by the wthor as 1 routne keratohyue agent® In o
covership preparation with this solutien scales or haurs when hedted for 4 punote
wre quicklv heritohsed in abaut S mmutes but for nuls 1t takes tbout 3 hours
to di soh st competely  This soluton hs the ds atige over that of crustie
potash an that (1) 1t chintfies the cclly without destroving the fungms () o
shows the fungis clardy and ringworm funcus mm b~ spotted out under
the fow power ind then contirmed by the high power

As an shiereatise misthod the fungus can be detected after stumng with
McGuire s stun® By this method the fungr are staned purple 1t s sery
<asy 1o stun fungt by ths method when thev are present an the thin wles of
tinex tmbricata anea verst olor 1nd seborrhoe s capitis

Anotker method t to treat cdes nul sz iping of hurin St 10 percent
salution of ¢ \asti potash n ) witch gla o The materidd s then wnhed in water
for a few munutes mounted on 4 shd~ under 1 cover shp 1 1 drop of bewed
frtophenol wah cotton blue Hairs can 1lso be mounted permaneathy

Lus or other exudates  fu from 1nabce  exadalefrom in ulcer DT ypium
t11y be eximin & in the thove Wiy but they aiv be cxanunel s faoniy by
& worer ship peprranon with MGuire s st This stain the fropin
parple  Granufss 1n cinodmycoss  wnd pocardiows are casth crtmuncd by
<rushing a getaule 10 ¢ drop of stun under the cover shp
beruufulls and the lucocy ¢s 18 well

Cerebrospinal flmd  The cerebro pinal flurd os centnfueed tnd e rmmed an
ans of the above m thods or by fiung and staining smears with pohctirame
sethvlene hlue or Letshman s stun  Capsules of Criptacoccus neofi sorint can
ba well d~monstrated by Indian ik 1n 1 cner ship preparation

“ewpypoal

it sinn the fungus
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Culture  Rineworm fungy may be detected under the mucroscope but for
the identtfication of sp c1 s the studv of macroscopic 1nd microscopic charicters of
the growth 15 nec sarv Sibouraud s prool medum 1s used for primary culture
and sub ultures  As it s diffi vit to obtamn the mneradients of the ongmal
formula different countries have modified the formul for this medium which gries
a growth symular to one obtained tn Stbouraud s proof m dium *

For solanion of fungus from grossly contaminated materal {ringworm of
the mail) it 15 better to use Sabourauds prool medwm containing 1400000
of gentian violet® The method 1s very satisfactory and dary ation
1s practically abs nt when this method 15 adopted  Grant colomes are studied m
Sabouraud s prool mediun 1n Erlenmeyer flasks M

For 1solaton of fungt from cases of blastomycosis histoplasmosts  and
co tidiomycosns mo-slate blood agar and glucose tgar tubes and incubate them
at 37 C but moculate another sei on Sabouraud s glucose arar and incubate
hem at room temp riture  For other media see 1ppendix

Ny

S\

Yig 1b—Hollow grouni ! Je

Fig 1 —VanTiegh me Il Fg ld=VM r

ulturen well 11

Mitcroculture  For this hanging drop cultures are studied in well shdes
containing square slabs of stone about 25em square and 5 mm 1 thickness
vith « central circular hole of 15cm in diameter  The slab1s cemented on a
microscopic shide (Fig 1a) The shde and the coverslip should be stersle  The
coversip should b greese free Both can be wripped n craft paper and

s lid agar (0 5 per cent agar) or any other sutable
medium may be used for the study of the morphology of the fungus  The agar
15 m lted n a boiling water bath and a drop of the medium 1s spread 1 the centre
of the greese free coverslip with the help of a platinum loop  As soon as the
medium 1s cool the agar sets on the covership and a tiny bit of noculum of the
fungus to be studied s placed on agar The covership 1s turned upside down so
that the inoculum 1s n the centre of the well hanging down from the covershp
(Fig 1d) The edge of the covershp 1s quickly sealed with a mixture of hard and




20 MEDICAL MYCOLOC Y

soft pariffin in a proporuson of 12 The muxture 1s mefted nd sprend 1 the
edge of the coverslip with the help of a camel hus brush  The fungus grows in
the medium ind 15 studied for 1bout 6 weeks  Instead of mediz thick wheat or
starch solution scales hair shavings from horn or hoops may be inoculited with
the fungus with a drop of sterile witer in the chamber Insterd of well shdes 2
hollow ground slide (Fiy Ib) ora VinTicchem cell (Fig Ic)cin be wsed for the
same purpose  The proeress of the growth 1s studied from time to time for
reproductive organs

Culture mounts are prepired from the hanging drop culture or by taking a
bit of growth from agar The agar »s leased separated from the growth and
gently washed awav  The growth 1s then mounted lactophenol—and sealed
Another useful method 1s to spread 1 drop of melted tgar under a covership
The 1nocula from a culture are introduced on four sides of the corersp  The
preparation 1s preserved (n an mprovised stertle, mowst chamber  From time to
time the reproductine organs are studied  When these reproductine orpans are
fully developed the coversttp 1s taken out and a culture mount is prepared

As an alternaise method maternils of dermatophytes could be noculited
on agar drops  Dr Curcy of Manchester Unnersity demonstrited a  simple
method for this purpose A stenile Petry dish 15 taken and on the inverted hid
drops from 1 melted Subouraud s 1gir tube dipped an 1 boiling water bath are
dropped rapidiy from a Pasteur pipette Drops age put at 1 distance of about
one 1ach or so 10 raws and columns  Agir drops solidifv 1n no time  These
drops e then wmnoculated with the infe tine material afier 1 prehminary treatment
n ilcoho! for about five minutes  About 20 nocult may be put 0 one plie
Put a thin laver of stertle distilled water at the bottom of the Petri dish and put
brck the mocelated plate s posiion  Thus the aear drops do nof dry unut
water t exhausted by esaporanon  Water may be replemished 1If nece sary
from time to i The Tid of the Prre di h can be eserted phced on the stage
of the mt ro ~ pe and cxanuned for the reproducine organs

Haphat fusfon  Thus was onmnally devised by David on et 11 (1932)
e tno ult of the fungi 10 be studied 1re pliced side by wide 1n 1 hanaing drop
without touching cich other  The funpus grows n the
mycclin of sIiaT St uRy 4 F same

tn this

culture tn well shde
medivm  When they are allowed to grow
species only fuse with cuclt other but anvce'rr of dulferent strups of speeres
do no show tny hyphi! fusion

Biochemscal reachions  Biochenucal reictiors e studiedd  thter vohiton of
orgum m  ltke Canfidz afhicans and  other yeast ke funu  Badteriolcpral
sugar tubas are ued e thes purnne Fermentaton result are Cirdy constant
foc thess orgenisms 1nd thus may helpn the determmation of species Proteobvin
a2 vty of fun s s chuactersed 9y fquefaction of ogufated crum getain or
peptont atwon of pulk

Bulteced ulteaviolet hght  This has been eutensnely  wed by Smernan
work iy B¢ tu flae ne v studied i desons and cufture by uang

M g 1



FONGI FATHOGFNIC TO MAN H]

ultraviolet light passing through Wood s filter This filler allows passage of
ultravio et hight of wave length of about 3650 A Certain fungi or infected matersals
show fluorescence in this light The method has been utilised for the detection
of infection caused by Microsporum audowsnt M gypseum and M cams in the
routine diagnosts of nngworm of the scalp  The changes detected under Wood s
light are mentioned n respective chapters

Histopathology  Fung: that invade deeper tissues or internal organs show
formation of granulomas often with gtant cell formation The charactenstic
lestons are dealt with in respectine diseases

Ammal Inoculation Inoculation of mice w th infected matenial or culture
1s very important specially in cases of blastomycosis coccidtomycosts crypto
coccosis and sporotrichosis  This method should therefore be resorted to along
with usual examtnations namelv direct mrcroscopic examination and culture
The method 1s also usefu! to 15olate the organtsm 1n pure form from contaminated

Is For anmals ike mouse rat rabbit or monkey

may be used Again when an orgamsm 1s 1solated ammal noculation 1s
useful for findiny, out the pathogenicity some of the saprophytes or contaminants
can thus be excluded by adopting the method of animal inoculation

In nngworm nfection whan the fungus 1s 1solated in culture ammal
o ulations are undertaken as a routine measure for pathogenicity test  Thus
1s done locallv by shaving the skin on the back or abdomen and the suspension
of the culture (s applied on th= part after scaruflcation  Fung: of ammal sources
usualty produce lesions whereas the lesions produced by human species are
spontaneously cured 1n about 10 days
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CHAPTER I/

ORDER ACTINOMYCFTALES

The orgamsms of the order Actinomycetales occupy 3 positon wtermediate
between bacteria and fungr  But ccordiny to the present conception they are
considered as Schizomycetes ( Bergey 1948 ) They an I g orless i drmeter
tnd include Mycobacterium  Actinomyces and Nocirdia  buy unbike bicterta
the orgamsms of the Ist two groups show branching  On the other hand 1
some tctinomye tes mycehal filuments divide into fragments  resembhing bacittary
{diphtherotd) and coccord forms

CLASSIFICATION ( Waksmn 1nd Hennies 1943)
A Abvechum rudimentary or absent  Fimily Mycobacteriacene Chester
1 Orginisms act fast Genus M cobacserim Lehmann and Nevmann
B True mycelal forms showing hranching
1 Vecetative mycelium dinrdes into fragments (biciliary or coccord  forms}
Family Actinomyceticene Bechan in
{1 Anaerabtc or mucroactophilic parasitic nonaerd fist
Genus Actmomyces Harz
(b) Aerobic partially acid st or nonacid fasy
Genus Aocardia Trevisin
Il Vegetatine myvechum does not diside snto bacilliry or coccord fragments
Famutly Streptomhvcetacete Waksman and Henricr

(1) Aenl hyphae form contdr in chuns
Graus Streprennces Waksman and Henricr

(b} Aerl hyphae show termmnal spores on short sporophores
Genus Micromonospora ¢rskov
TABLE [T TARLE SHOWING I ATHOCENIC STECH S 0F ACTINOMICES
o Nocapiy

Organmsm “ Disese Duirbunoen

ANAFROBK

barves Actinomscosis in man and cattle  Cosmapolitan
Actmomyses chrefly mUS A
AERORIC
MNocardia madurae Mjycetom ;ndn J;;\;;l nd afes
and allied organisms rom /
A asterondcs Pseudotuberculoss and deep- Cosmopolitan
{\ sypsoudes) seated Thacesses
e lesions India
atoh fics Superficial heritol
A her of the kin
sma Conmopolitin  specy
N munatessunid Frythrasm: G trapce
Nadosttes of the har Cosmopolian  spect
A rems ode ally in the tropics
o e 11 frrattiefex g hma (g ma [ teom

tr m
con il pelt bea A roptrte



ACTINOMY CETALES b
ACTINOMYCES BOVIS Harz (8.7

Synonyms  Actmomyces isreali Dodge 1935 Disconnces boris Rivolta
1878  Nocardia actinoniy ces Trevisan 1899

History Ray fungus was first d ated by Von L beck (1845)n a
case of Polts disease In a young man  Simular organism was reported by Lebert
(1846) and Davaine (1859)  Sulphur granules were described by Rivolta (I868)
1n actinomycotic lesions of cattle and the causatve orgamsm was called
Disconnces bowis  The disease in cattle  was described by Bollinger (1877)
and he called it a«ctinomycosis , Harz 1n the same year named the orgamsm of
lumpy jaw Actinomyces boyss  Isterl (1878) idenufied tumpy jaw of cattle
sath human  actinomyeosis and  Wolll and Isrcal (1891) culiivated 1t for the
first time and established 1ts pathogenicity

Habitat A bouss 1s naturally found n teeth gum and tonstls of man and
in actinomycosss of the Jaw lungs and intestine  In cattle sheep and pig 1t causes
lumpy jaw (P1 Il Fig 1) They are strict parasites and not found 1n mature apart
from the parasttic habitat

Morphology It 1sa nonmotile nonsporing non acidfast Gram positive
filtm ntous orgtmsm with branching (P1 Il Fig 2) The filamentous mycelia are
14 or less 10 dixm ter They show bacillary forms after fragmentation  In tissues
the organism forms granules which show tangled mass of mvcelia and at the
pertphery of the granules filaments show terminal swellings specially marked m
cattle assuming a characterestic club ltke appearance  The rav like arrangement
1s due to the clubs Clubbed mycelia are Gram negatne and the tangled
myceha are Gram positive  On staining the tissue section the filaments are stained
with haematoxylin and margim of the clubs with eosin

Cultural characters A4 bowis grows under anaerobic or microzerophilic
conditton  In primary cultere the growth 1s poor and stow Tt grows in ordinary
media but the growth 1s betier m media contmiming blood serum or glucose
Bram heart infuston agar (Bacto) i1s useful for plaung Subculture 1s casy to
grow No pigment s formed Rough and smooth forms are recogmised the
Iatter are recovered directly from the oral cavity or from acttnomycosis of antmals
Optimum pH 15 7 2 t0 7 6 and the optimum temperature for growth 1s 37 C

In glucose agar Shake culture the maximum growth is found at a depth of
Ito 2 cm below the surface ma zone where there 1s only a trice of oxvgen and
optimal concentration of carbon dioxide proving that 1t 1s microaerophiie (P I
Fig 3} In solid m dia the colonies are rassed nodular cream coloured
opague heap d up about 2mm in diameter and show a rosctte form rregular 1n
outhine and firmly adherent to the medwm (P) II Fig 4 4a) In lgud meda
growth accurs as fuzzy colonies after ncubation for several days Organisms

from culture show short bent branching filiments with V or Y forms often with
swollen ends

Biochemical reactions

Several sugars are fermented including glucose and
lactose with production of acid only but these reactions are of htile dragnostic
value  Most of the strains are not proteolytic do not liquefy gelatig or form
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indole  These are non haemolytic and do not reduce mitrates  Litimus mulh 1
unchanged

Resistance  Itis hilled at 60 C 1n one hour and susceptible to disinfec
tants  It1s difficult to muntain the stoch cultures but they may remam alne
for several months when kept dred m vacvum  Sulphopamsdes and penicithn
are acuise in virro and are responstble for cure of about 50 per cent of cases

Antigeme structure  Strains of A4 bovss 1solted from lestons n man and
ammals 1nd from the normal mucous membrane show wide range of vamation
mo-phology biochemical reactions etc  Serolomcally they are heterogeneous
but their differences do not justify to establish seprrite new specres  The
pathogemic organisms re classified as one species 1 € A bovis

Ammal anocolation 11 15 pathogemc when moculated 1nto rabbits and

guineptes  producing typreal g 1 lestons i A
honunes (Bostroem) which 1s a saprophvte  grows aerobic ity and fuls to produce

any lesion by ammal inocufrtion

ACTINOMYCOSIS

This 1s 2 chronic anfective granuloma caused hy A bovis characterised by
formation of nodules which spontaneously ufcerate  form sinuses and discharge
nus  contumng typical  sulphur erinules It primandy affects the jw
lunes or tatestine but m1y spread haemitogenously to other parts of the body

Signs and svmptoms The incubation period 1s not definitely known but
it varnes from a few days to a few weeks  The lestions 1re generilly paimnless
The diserse starts 1s 1 firm  purphsh nodufe which gradually enlarges sofiens
to form an ahscess The abscess bursts forms a sinus from which  sulphur
grinuks are discharged  The disease spreads by contizinty wnd  the surrounding
e ts become studed with nodules  The allected area his board ke rewstanie
on pilpmon and shows multiple opemings cont siming granules and sero purulent

These muitiple opemings arc due to formatton of ntractable sinvses

flurd
The spread of the diser e

Th underhang bone mav be imvolved 1n the process
do s not owcer through the {ymphaties and this 15 how 1t differes from other
Metastasis mas tihe place in the Iner brme kidney or lungs

grinulomas
The breast of nbs mnv be amolved as a precess «of

by hiemitorenous route

ex enston from the funes

It ss optwmary to classtfv actimomicosts anto cervicoficn)  thorwk

abdonunl 1af skin types accoding to the site of imohiement

Cervicofacial actinomycosts ts th- commonest tvpe (PUJE Fig ) Tt accounts

The coute of infecnion 1s the mucous membrince of the

1ar 0 per oot Cises
tooth or tonul 1 rom the ate «f

th nd frequenthy i starts from t canou
pread to the deeper ts ues wnd whimately ) the skin ¢ f the
reichbourning  structure

n
primire bon st
foe wd ek
Ak i bone

«r to the tongue and amvihe the
vertebrac or arbit may be sec ndwnihy insohed
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Thoracie actronomycosis accounts for 15 per cent of cases It ortginates from
the mouth or thrott by aspiration of the infective matenal or as an extenston from
the abdomen oras metastasss  The le ton ts mamly foundin the lung where
small nbscess cavities are formed  Fxtensne lesions may be seen involving
bronehn and their ropture mav cse dissenmnation throush the bronchorenous
route  From the lung the lesion may spretd to pleura pericardsum  hert or
chest \\:\Il by a process of direct extension

1 act: ts accounts for 20 per cent of cases It 1s commonly
seen in the crecum 1nd appendix  The abdominl tnfection 15 probably derived
through the intestinal mucous membrane which m y not be involved  Suppurating
foct may be tdherent to the abdomitnil wall by 2 process of fibrosts involving
the skin The hver i1s commonly involied by t process of metast1sts or extension
{P1 1l Fig 6) 1nd extension of the lesion to the gemtl tract and kidrey 1
relntvely frequent (P1 I Fig 7)

Sk ctinomycosts wcounts for 15 per cent of ¢1 es It ss difficult to <y
whether skin 15 primanly ffected 1n evury case s wtinomycoss of the shin
s~ ondary to lestons of th wr derlving ussue or organ a5 rather common

Pathology  In the tissue the ormimism furms granu'’es which are dischrged
tn the pus  When thes~ granules 1 ¢ crusted nd cxam ncd with McGorre
strn they are se n te be comnosed of tingled mass of myceledl hlaments formme
club at thet rnunlend  These 1re trrapge Lin 1 radeyane manrer 1 d hence
th name rav fungus (PI I Fi~ 8)  Clubs are well formed in the Jumpy jiw of
cuttl  but not n haman actinomy oss  Th granules e emoedded 11 ~us
contuning polymophonuclear neutraphils (F1 11 T 9 Around the mycedrs]
mis  granulttion Us u 1s form d with formation of 1t cells and prohiferation
of fibroblasts  Fat Ind n macrcnhages are presen 1 the peripn ral portion o
th  ab cess tnd they may giv vellow colourdtivm o th 1 sion visible v n to the
naked cye

Diagaests  The chimeal din nosis should hoisste cartnned by mcro co
pical examiniton of th erwinvle  Grinul s 4reor shed ud eximtned uncer 1
covarslip p cparation with 2 drop of McGure s stur They sto ry —
funpus  1e  filum nts  with  ry hke arrapgements  The 10! non  pd
dentification of the orgimsm ¢in onlv be made bv culiure + fich sloul! ko
don  both aerobically and wnaerobic lly  For this grinules are washed
rep atedly (n salire treated with 1l ohol for 5 nuputes oré crufled nto m I
bis  The tiny bits are then inoculated mn 1 per cent glucose agir shake culture
tubes  Several tubes shauld be Jated and bated at 37 C anierobicall
for 2bout a week  Mulberry like colonies about 2 or 3 mm 1a diameter 1ppear
i th depth of the agir A dense zone of growth s seen 1bout 2 em below
th  surface Bacto brun heart infusion medwm with 2 p:r cent 1gar may be

Pl II Tig () Linpy jo  ncatdl () tewmel o of myoela of 4 1
) Tak etlt eof 4 bs 1 plcs & (44) neole lMu ofd b engl oe

gt lowng multers chac et © () ¢t icof ol atnomye & {6) acti omyceo s of
I ¢ () actinomy o s of hidwes (¥ 3 fangus (nset—t uh power—showing ¢l bs)
41 B mdwd 1 rmations rrev de {1y polymorphonucler neutrop! fs
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used for cnlture under anzerobic condiion  Once the anaerobn. gronth his
appeared  subculiures mav be mawntuned 1erobictlly n 1 suable medwm
Scrolu,ulcﬁl and cutaneous tests hase proved to be unsuccessful
docs\nr:l‘ ::ﬁ""::‘ "n':('):’:‘::f'.) stage of the discise the shiageim of the yin
ent of the bore but Iiter there may be periostitis

or true osteomyelttis wish destruction of the bone

Treatment  In the early stige when there 1s no involvement of the deeper
tssue exaision of the nodu'e may be possible o the [iter stiee of the diserse
tl the sinusey shouid be opened up scraped 1nd draned Lls; 1041 mutis Cin be
ased lo~allv s an wmaseptic  Potassium wdide should be aduuntstered intrive
uowsly or by mouth 1in misspe doses Imtnlly 10ce of 10 per cent solution
cin be administered intravenously and the dose s gridually ancreased upto the
extreme it of tolerarce of the prtient When the lesion 1s not nccesable » 11y
therapy h1s tiven good results in semn intensive doses with filters  The trestment
should be epeited for3 104 weehs In systemie infection deep therspy 15
indicited

Pemeillin should be sdministered wntrimuscolarly 1n doses of 40 €00 unus
every three hours to & total dosc of 6060000 unis It stoutd be noted that
ilferent struns vacy w thete sensitivity to pemcdlit o1 satro

Sulphoninudes hue been admimistered with pood results  Sulphadiazine
1y wWdmrmistered n doses of 4 to 6 gm per d1y and the dose 1 reduced (o 2gm
per day ifter clincil amprovement of the prtient  The results are however
wconsistent with this treatment X riv  pemcrtlin and sufphonamide treiment
m1y however be combined with v image

NOCARDIA

Unhike \ctimonnces Nocardia are free ham iefobie orgumem found
insoil tad ts cantanunants from so1l sourees

Histors  Nocard (1883) first desenbed 1 orgamsm i ongle  calied
Nocardha farciniea by Teeviaan (1539) Eppinger {1590) desenibed v ¢ Clafothrivy
asteriodes vohted from a case of human pseadotub ulosts with
and brain thscess  Yincent sepocted A (Sireprothric) madurae {1894) which he
cultivated from 1 case of micetoma of the foot Blanchard (1896) put the last
Lvo 10 the gents Nocardia  Since these reports many more species nere ncluded
in the g=nus Noerdr

Morphalogy  These are Gram positine fi{imentous  Organisars
with branching  Some of them are acidfast (A aucrotless nd
In addition to the flamentou forms
In the tissue  they furm

17 or less

1 diameter
m1y be mistaken for tubcrele baclls
baculary and coccoud farms are scen 10 certdin species
yeltowrsh white  sed or orgnge n colour with wtangled myceltr with or

rinules
: Bacillary form  may be scen mn the

without club € rmation at the perniphery
exudates of body flunds ke cerchrospinal flud sputum empyemic flund

These are acrobre orgamsms and grow At room temperature 1nd

Caohore v
a1 37 C on smple media ¢ ¢ glucose asar Sqhouravd s glucese apar Czapeh s
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svathetic agar etc  Enitilly colonses are small and grow slowly and a typical
appearince Is seen 1n six weeks Cultures vary in gross appearance and pigment
formation according to the wedia  They are glabrous  wrnkled or cerebuform
and the surface 1s granular or Ilated 2nd closely ble the growth of
acidfast bacilh  The growth may be soft moist and mucilagenous or hard
dry and granular  Acrial myceln which are characteristic of Streptomyces are
not usuilly seen The colour of the growth may be yellowish ochraceous
pink red or orange

Biochemical  Brochemicnl reactions are fairly constant  Some Nocardia
are proteolync hquefy pelaun and coaputate malk  They do not fermemt
carbohydrate or produce indole H; S or NH;  The species are differentiated
on the basis of coasulation of milk reduction of nitrates to nitrites  power
of iquefying gelatin 1cidfustness and pigment formation

TABLE [V TABIF SHOWING DIFFERINCE OF COMMON NOCARDIA

Pigment on | Growth on Gelatin \Coagula
r:“:'gﬂ;’f E"i‘:;‘l‘(": zapek s | Sabouraud s r:s'l (hquer;u: won of
P medium glucose agar uon nutk
N “asteroudes| yeliowish |” Yellow to |~ Wrinkled
white ochraceous granular + — —
orange or
o red
A brasthen” |Yellowssh | Yelfow to | Often chalkyl — |~ ¢~
S5 white ochraceous |growth cere + + +

or orange | briform dry
| or tenactous

. _ _ |earthy odour R [
\ } 1
M madurae \e]lomshl Cream to | Moist soft - + 4
| white pink or red | wrinkled t
_ | \ - _ [
| Glab ous I
N Pelleert Red | Coral red : wrinkied —_ 4+ +
§

moist

N B ~nd cate neg tve and +ind cated positt e T sult

Resistance  All these are soil orpanisms and have marked resistance to

desiccation  They are readily killed 1t 60 C for one hour N asteroides 1s
resistant to streptomvein and pemeiliin
Pathogenscity

Inoculations of N madurae 1s not pithogemc to lsboratory
ammals

N asterodes is the only species of the group pathogenic to laboratory
ammals but strains vary greatly in their power fo produce lesions Death of
the guinea prg resulls after an intrapenitoneal injection of a large dose of the
organmism  but a smaller dose lnjCClCd mlravenously causes death of the rabbit

g miliary ab: or tnjection produces

Iocal lesion with abscess formation which ruptures spontaneously and becomes
cured
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SOMF PATHOGENIC SPLCIES OF NOCARDI
NOCARDIA MADURAE (Vincent) Blanchard 1596

Svnomvms  Aocardia wrdica h anthack 1493 Steptotheex madurae Vieeny 1894

The orginism s found m the wrinules of mycetoma ind 15 commonhy seen
m Astin and Africin countries  The er s are vellowssh white 10 colour

Morphology  The _rinules are compo ed of thin mycehit filiments with
thworno cwiforn sacliines f the ponphery  Some macelin show hans
of malicomdit 1t th ir extremities  The orzinsm 1 nat 1cdfst

Caltw e A madurge v an acrobe wd grows in orhniry medin The
grow bogceurs st room temperatitte and at 37 C In hqud media 1t grons 18
uny eranulir puff balls which rest 1t the bottom of the medit The supernatint
flud remun clewr when there 1s no contiminition  In solid meda e
Sabourtud s gl 0 = ar easd co'ontes are seen gning an arrcgubir mammittied
st fon nd Lpink coloue often d velop which graduslly bicomes red (P11
Fie 1) The siz of the colony as sbout 1S cem after six mecks  OId colires
show fragment tion of hvphae which serve 1s reproductive structures

Ammal motulation  Antnid inecul on shows negitne result nd mocult
ton 10 r:bbuts my cruse ooy temporany locd lesion

AOCARDIA {STIFROIDFS (1 ppinger) Blinchard 1896

N astorord s peafuces macctom:  palmonary lesions (pseudotub rendosis)
et sof the brawn ind m mingitss The eruns tre vellowish white i colour
Thev are sntgemcaliv relwted to Mico tuberculosts They are very fimle ind
casthy th 50 tite s hen they shaw bieuliey forms  They are wadfse aind resemble
oo whercalosis but ualibe Mico  whorcaloss they grow faster

[t v obligwary 1erobe 10l grovs quickly on ordimany Libository m do
a1 room temperitire ind a3 0 On Sibourwd s glucose 1ar the colonie
tolded 1nd the wolour virrs from pike yveilow 1o deep vravie
e en 1y comt ool timded & ot
Mo be reubh Bifiriataal

e gloyrous
Q1m ro omccammauoen the colone
branchn aphe bioilhuy form s o seen
from Mico tthoreudonts by culture aind pum-pis inoe Hatiow

NOC (RDEE BRASILIE VSIS (1 nd a5 ro) C avtedhim € Chidmers 1993

fry synonsmous with A veamr which s been reported 1o produ e

mye 1o Meueo
\ hrasdienys produces prlmonany dooaoms th mw preat o cthe
It gronules sre seltows howhite i colour Hhphi sie thin

Fi ot the boehy
W Growth (nSab uried

tohiote and e male Then are Cram sy aine nd 10df 1t
m dwm e fren chalks cerebriform iy sritenictous vith i carthy 4 deor
Theobin tl putured inds ungin Bank trom tho ¢ of 4 ko

NOCARDIE PELLETHER] (1 werain) Pinay 191
macetomy wath red gf malss with or without cdub f 1y
v gl rous wrnkled o 1)
Thes 1ee C ram

N pllucr e
The yphie are i delicate They show

fr1 mentiton of byp'ie v vat u wally  een

Thoy ligeets ¢ hinp n i srulue mith

non
ret prosths
potn batnonsaive
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DISEASFS PRODUCFD BY NOCARDIA

1 Mycetonm

2 Superficial nocardiosis of the skin
3 Erythrasma

4 Trichomycosis nodosa

MYCETOMA

Huistory  Mycetoma is commonly known as madura foot beciuse of its
high incidence 1n the district of Madura in Madras  The condition has been known
m Indi since ancient davs and mentioned 1n Avuneda as Padavalmicum 1
d sease 1n which the foot 1s swollen and a kind of flesnv tomour develops
Iike ant hill with discharge of p culiar fluld  Colebrook (1844) of Madura clime
described the disease as Madura oot The fungus natur  of the dibease was
first des ribed by Vandyhe Carter (1873) who clearly established 1t as ¢ distinet
clhinical entity and named the disease mycctoma (funeus tumour)  Vincent {1894)
in North Africt succeeded 1n culturing the fungus from mveetoma of ochroid
variety  Pmov (1913) used the term mycetom to include two etiological groups
namely true mycetoma caused by funer having Irger hyphie and acttnomycote
myietomi ¢itsed by Actinomyces ind Nocirdia  Chalmers and Archibald (1916)
accepted this clhissification 4nd divided Mycetoma into two subegroups Acu
nomvcoses and Maduromycoses (true

y ) Itas y to
divide mycetoma into these two etiological types and this classification has been
generilly iccepted Gammel (19%7) i 1 review of mycetoma mentioned
thirteen species of Actimomvees of the acticomycotic group whereas i the
Maduromycotic gronp he ncluded 19 species belonging to two clisses eg
Fungt Tmperfects and Ascomycete each contuning four generi  Since then
srore fun 1l ve been tncluded i the list  Under the ctrcumstances the second
subgroup 15 not tenible as 1t not only contans Midurella but 1l o several
unrclated species of different c'asses [t 1 therefore better to retain the name
mycetoma for botf the tvpe of infection without subdividine them

Etiology  Mycetoma ss 1 disease of the exposed parts of the body specially
the feet althoush subcitaneou tissues of other parts of the body may be
infected Mot of these pauents are found to walk hare footed and grve hustory
of 1njury such s brune thorn prick or introduction of wood or other foreign
matenals into the skin

Qrgamsm A lar,e number of orgimsms 1 responsible to produce the lesion
These fung: form granules of different colours namely black

white or vellowssh
white ind red

Organsms with black granules— Nocardia paraguayensis Madurella Glenospora
mspargilfus Penieillium Ceph ilosporium

Orgamsnt with white of vellowish white granules are mainly due to infections
caused by fungi of the genus Indiella namely 7 mansomt I revnters or I brumpn
Fune of this group befong to the class Fungr Imperfect: 1nd have not yet teen



3o MPDICAT MYCOI 00

cultnated A madurac N brasiliensis and N asterordes also produce similar
granules  Fungr of the Ascomytes group which produce white mscetoma are
Ablescheria boidn (tmperfect form 1s Afonosporium aprospermunty  Sterigmatocistis
nidulans

Organisms wuth red granules—Nocardia pellen, ri and Aspergillus species

Signs and svmptoms  The leston appears after an ncubation p rod of
months and yetrs It 1s charactensed by pain ind swelling of the pirt with
muluple sinuses and spindle shaped deformty of the foot developing after several
vears (Fig 2) Grinules of vartous sizes and different colours e blach
white or rud are discharged from these sinuses with sero purulent matter  The
infection spreads to the adjacent tissues forming nodules which soften and form
Abscesses which burst le wving multiple openings of sinuses  In some cases there
1s destruction of the underlying bones  The conditton often remams localised
withour melastasis

Pathology  The granules consist of a central mass of mcelinl elements
forming sclerotes  Chese clements are arranged 1n 1 system hwang a central
mass of mycehal threads or debris from which radiating hyphie show 1 palmate
ar fan ke arrungement  Several of these may be arrineed on t common base
1 an imbricated concentric or n ulberry fishion  The size of tle granules vary
from 1 to 2 mm and individeal granules often coalesce to form larger 1pgre
gitions of several muillimeters i diameter  They may be soft and cheesv or
fiard and bnttle  Aficrescoprcally the graws consist of 3 zones  (1j central zone
of mycehal reticulum and prgment grinules (b) intermediate zone consihing of
wrregularly amorphous 1nd deeplv pigmented substance (¢) outer zone which 1y
tefractile and gives a typical palm leaf or s1v like appearance

¢t antiorur wit ef o

Fi —Myeetom T tngat
i halogy In a histol | section o granule 15 scen

t "m)ccm {ded tn 1 mass of polvmorphonuclerr neutrophis

Surgounding this there is @ faver ol granul nen thsue wnth piant vebls anbidtsati g
round cells and fat laden macrophages enclosed by a tibrous capsule
Cultntes  Cul ures are obtained by inoculaung blood agar plates whith are

ncubated at 37 € Sabouraud s gluctse agar slants are abo 1 oculate f and arcu
ynaerobie cullures are recessiry in Lase uf 4 bt

10 consst of

bited at foom femp rature
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Diagnosis  Clinically multiple sinuses with tumefied foot 1s very charac
teristic  Granules expressed from the sinuses can be crushed under a covershp
They show lobultted masses surrounded by pus cells The masses contain
tangled mycelin which are fine in case of actinomyces and Noeardia infections
clubs may be present in certain cases  Gram stun shows short: branching forms
or coccord elements which are Gram posiise  In Maduromycoses and other
cases the granules are treited with sodium sulphide solution 1ll they are soft
When soft thev ¢1n be pressed under the coverslip and spread into 1 thin layer to
show fungr which are targer 1n dimension

Treatment Amputation of the foot 1s the only successful treatment owing
to the fact that there 1s a lugh mort:hty rate 1n cases of Madura foot caused
spectally by Nocada

SUPERFICIAL NOCARDIOSIS OF THE SKIN
[ Caused by Nocardia keratoh sica (Acton and McGuire) Dey 1957 ]

Defimtion This 1s 4 keratolytic condition of the hands 1nd feet cansed
by Nocardia Reratoltica  charactenised by keratolysis of the epidermis of the
pilms and soles and other lesions vanously described as pitted sole mangoe toe
cracked heel paronychin onvchomvcosis and vesicular eruptions

Etiology The disease 1s ciused by N Aeratolytica enormouslv present
on the damp and mannured soil contarming orgamic maiters  The disease 1s
common 1n cultivators tnd gardeners who often walk bare footed Itis also
common amongst housewives and maid servants who are in the habit of handling
mud with therr hands kept moust for 4 long ttme  The disease ts generally seen
during the monsoon months 1n India It has lso been found to occur in
Europeans on coastal vessels of India as they have 1cquired the habit of walking
bire footed on the deck

Myeology  Direct exanunation  Scraping from the margin of the pit sila
or top of the vesicle 1s soaked 1n normal saline to soften it teased and placed
on a shde with a drop of McGure s stain which 1s 1llowed to act for 2to 5 nunutes
md then mopped off with a piece of filter paper It 1s then mounted with 2
drop of neutral glvcerne under a covershp A little pressure on the covershp
will flatten out the epidermus It 1s then examined with 1/12 oid unmersion
objective and X!10 ocular  The hyphae are seen to consist of fine segmented
branching filaments  The oldest hyphae are very closely segmented and give 1
beaded nppearance like the chain of streptococer  (PITII fig 2) Comdia may
be seen at the end of ome hyphae

Culture  The diseased area 1s well washed with soap 1nd water 1o remove
all dirts and then swabbed with 75 pec cent alcohol  The tissue from the margin
of the lesion ts ebtamed and soaked for about 2 hours in norm! saline to soften 1t
The material is then teased with a pair of needles 1nto small strips and treated with

ibsolute alcohol for one minute and these stips are planted directly into the
Norns medium 2t pH 74
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Norris mediun

Soluble starch 2m
Dipotasstum phosphate 05gm
Huvdrated magnestum sulphate 02gm
Calcsum chlonide 005 gm
Ferric chlonde 0ot ;m
Sodium mtrite 005 em
Asparigm 005 gm
Agar 200gm
Water 10000c¢c

Plates prepared from this medum ire inoculated with smail bits of mfccted
tissuc ind incutated at v temperature of 25 to 35 C or room temperature  This
synthetic medium mhibits the grouth of most af the seccond irs orginnms  fn
four days the primary culture shows small rased pink colontes  (PI Iit
g 3} The colomes bucome Tuger 1nd decper in colour with the ee of the
culture an i sull 1iter d=velop wto it moist cotonses with areas of darker or black
unt  In Sibourwd s medium subcultnres show the sume charcter of gronth
(PL 1M fies 4 and 5} On blood 1gar the culture shows 1 zone of haemalysis

Biochcnucal reaction Sugtr or ohve rol 18 not formented Mk becomes
shichtly ac1) nd elotted

Vorpholomy  The hyphie are about 08 2 in diameter  tley are seemented
brinched tnd show condit () 1o 1 Su 1 dimeter) wiuch minv be singke or
duster some msceltn may have clubbed ends due 1o swethng of the end of the
hyphie  There are ofien itercaliry chlimvdosporcs warh thickenad walls
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COMMON PATHOGENIC NOCARDIA

gl

Fig (1) Growth of Nacard a madurae (Sabouraud s glucose agar)
F g (2) Skin scraping showing Nacard @ keratalytica baciitary and coecat faems
Fig (3) Primary culture of N Keratolytica on Norris agar plate
Fig (4) Early colonies of N kerotolytica (Sabouraud s glucose agar)
Fig (5) Old colanles of N keratolytica showing black colouration at the periphery
Fig (6) Mycelia and spores with termina clubs in cufture of N kerotolyuco
Fig (7) Nocordia minutissima in scales (McGuire s stain)
Figs (8; and (9) Nocard a tenu s in p re culture
Fig (10) N tenu s showing metachromatic granutes and branching In places (McGuire 5 stain)
To face poge 32
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Phata This v 1 condition of cracked heel and fissures ippeinng at the
margin of the solc  (PIV figs 2and 3) Hyperhenrunsis 15 often associted
withw (Pl 1V fig 3)

Haga or itertnzo (P IV Figs 4 3nd 6) 15 an nterdiuital affection of
the webs of the toes nd fingers  The condition somewhat resembles  mingo toe
caused by ningworm fungt (PL 1V Fie ) The wnfection stacts 18 an intertriginous
lesion on the webs of fingers 1nd toes ind extends to the palmar or the plintrr
surfices as pyrate arers of keratolysis (P1 1V Figs 5 1nd 6)  Th~ ulceration
genenilly progresses ta 1 consuderible depth producine in some eases spontanious
amputation of the toe

Paronycihia  The fungus his been found to produce inflammation around
the soft tissues of the nail of the hands and feet and sometimes the ba ¢ of the
narl 15 involved showinz ulceration (P IV figd)  The nul plate when affected
may guve a moth eaten or pitied 1ppearince with darkening of the nul

Pomphoh x  Vesicles m1y appear on the palm 1nstep orso’e  They feave
pitted scars on the affected arets of palms (PI IV fig 7) and soles

Differential diagnosis  Phata or fissures 1t the margin of the foot 1rd heel 1nd
Chalunt ot atted sole are easily dtagnosed by the typiel appearince of the lesion

Haa (intertnigo) or interdigital erosion  should be differennated from
those produced by ringworm funer  In the latter microscopic examination of
scrapings should show numerous Tingworm fungy under the btgh power objectine
When the exanunations of scile 1s negitive for ringworm fungi one should consider
vestigation for N Aerarohitica  Interdigital affecttons of the webs of the fingers
show a sodden worm eiten appearance which spreads on the palm ia the
contiguous parts The deep fissures of mango toe are more characteriste of
N keratolytica mfection than thase of ringworm  this 15 due to the marked
keratolytic action of the fungus

fypertrophic lesions of the palm and sole must be differenyated from
tylosis  keratodermia  of palms and soles caused by syphihs ind yaws and
hyp rkeratosis caused by ringworm  Localised keritolysed 1ireas caused by
N keratolytica often simulate p rforating ulesrs of lcprosy 1nd it should be
differentiated from the latter condstion

Paronychia caused by N herarohtica should be differentiated from similir
lestons produced by Candida albicans  1n the former condition the base of the
nail shows keratolysis and pitting of the nads 1s often Associated with interdigital
affections butn the latter the margin of tke nail shows bolster like swelling

Mas affected by N keratoh tica are like those affected by rimgnorm fung but
m ningworm of the nawl a positive finding of the rinaworm fun us clinches the
dignosis  wheres in the affection caused N keratoly fica fine myeeha can be
demonstrated with McGurre s stain under 1/12 ol mimmersion objectine  Pitting
of the naib 1y found 1n this as well as 1 psorrysts  therefore psoriasis must be

excluded 1n these cases by exclusion of the fesion 1 other parts of the body
]
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Prophylaxais  The practice of walking bare footed should be avoided  In the
case of cultivators who are inevitably exposed to the fection the prophviactic
application of Lotio formalin et glycerne® 15 advantageous

Treatment  For chalumt The application of Lotio formalin et glycenne®
1s useful  For other conditions a 29, solutton of geattan violet in 109, alcohol
1s quite satsfactory  Recently Lotio triple dve* has been used It ss
quite as effective as 1n mango toe and other interdigital  affections  In
paronychta the lotion should be applied well inside the margin of the nad

ERYTHRASMA

[ The causative organism 1s Nocardia punutissima { Buchardt ) Verdun 1912 ]

Erythrasma 1s a superficial infuction of the skin of the moist parts of the body
viz, the axdly (Fig 4) grotn fold of the breast and other intertrizinous regrons
caused by ¥ It 1s ch 1sed by briwny desquamation with furfu
raceous scales showing maceration 1ind excoration of the affected part  The
affected skin  shows a sermginous and ecythentatous mrgin It 1s common
1 the tropics and scen 1n obuse people  sweating profusely

T
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Culture—The orgamsm can be easify cutuvated on blood agar and the growth
occurs after 24 to 48 hours as opaque  whie pinhead like colomes  They
appear as fine filiments with metachromatic granules  The dameter of the
orgamsm 15 fess than It Branching of the fifament 1s rare and smalles baciflary
ot caceand forms are occastonally seen

Laboratory disgnosts 15 easily made by direct examination of the scales under
the microscope bv McGuire s stain For this the part s scraped wuh a Pagets
Lnsfe and the scales are collected between a paic of sterile shides  The scales are
then treated with a drop of ether alcohol mixture and a covership preparation
1s made with the stmn The wet prepasation 1s examined under the 1o o1

bhyect 15 seeni on the seates as fine filaments with
metachromatic granutes (PE I Tig 7 and Fig 5) Cultuse confirms the finding

Treatment—The part 15 kept dry by dusung Pulv  sulphur et camphor ®
Lotio triple dye* may be parnted once at mght and this will stop the acule ooznng
condition within a few days A 10 per cent solution of sodium propiorate
1 alcohol may be sponged twice dady

TRICHOMYCOSIS NODOSA

Nodosities of the haw 15 caused by Mocardia temwns and charactenised by
wregular deposit of small excrescences along the hatr shaft which can be better felt
than seetn They are black red or yellow n colour The disease 15 seen in
the axillary or pubic harr  The affected hur does not become brttle  The disease
15 a chronic one and does notcause any mconsenience except that it often
calours the sweat which mvacably stams the under garments

The cortex of the hair shows development of concretion i the middle or
subtermnat parts of the hair { Fig 6)  In the parastic hife the funpus ofien
appears ta the shape of baullary or coccobacillarv form  packed clo ely and
embedded 10 an amorphous cementing substance

Laboratory diagnosis  Preparations from the hair often shons coccobacrllary
forms The orgamism can be cultivated n switable media avoiding <econdiry

ts ke M (Rhod Nigrococens) always assocsated wi b
W When the matenal 1s treated sufficiently with ether alcohol muxture conta
mnaton €an b avorded  They may be cultivated wnastiuc fluid agar Dorset s
egg media or 1 etraff s media  They produce sem transluscent granuiar mammallar
ed olomies which are cream coloured (T4 11T Figs 8 and 9) A pure culture
should not show red or black colour due to the growth of Micracocet

The orgamsm ts 02 10 06 B n breadth and 2 to 10 gt yp leppth with
accastonal branching (P! 11 Fig 10}  They are Gram posine
coccobaeriiary forms are also seen

Trestment The haw should be chipped short and should not be allowed to
grow tong  Dusting of the affected region with Pulv suiphur et camphor, will
keep the part dey and will stop the growth of the fungus

non acidfast

< appendss






CHAPTER V

SUBORDER BLASTOSPORINI AL Veullenun 1911
Order Thallosporales Vutllerin 1910

Blastospormea. are hyphomycetes more than 1 f#1n diameter and reproduce
by blastosporcs 1 e by budding of cclls  The buds are spherical or ovor
1n shape and continue to multiply without any resting phase

Fimily Cryptococcaccae hutnitz 1833 The cells are 1solated reproduce

by budding or pseudomyceliz  They may or may not ferment sugars
Subfanuly Cryptococcordeae  Reproduce by budding and a fuw pseudo
myceha Mycela may form an culture  Sugar s not fermented
Genus Cryptococcus—Reproduce  exclusively by budding in nissue and
culture eg C neoformans
Genus Pityrospornm—Reproduce by budding and pseudomycelha found m
various distorted forms tn tissue  difficult to grow in culture
eg P ol
Genus Blastomyees—Budding forms are seen 1n the tissue and in culture
at 37 C and mycelia with comder develop et room temperiture
e g B darmatuehs B brasdiensis
Genus Coceidtoides—Spherules and sperangia like structures 1n tinsue
mycela 1nd chlamydospores 1re seen in culture ¢ g C mmutis
Genus Histoplasm1—Budding forms are seen 1n the tissue and in culture
at 37 C  myceln]l form  small comdia and prickled chlamy
dospores are seen 1in cultu e at room temperature e g
H capsulatum
Genus Phialophora—Budding singly or in patrs 1n tissue and myceltal form
and spores 1n culture ¢ g F rerrucosa
Subfamily Candidoideae—Yeasts wit1 true mycelta and blastospores *
Genus Candtdi—Mycelial and budding forms are seen e g C albicans
Genus Malassezia—Mycehia and  blastospores with double wall e g
M furfur

BLASTOMYCETES ( Yeast like fungr )

Yeusts are umcellular orgimsms of the vegetable kingdom often oval in shape
They but not exclusnvely by budding  In simple budding
the cell wall shows protrusion through which protoplasm bulges out The bud
remains attached to the mother cell so long as 1t 1s not mature  After maturation
the bud assum s the character of 1 mature cell and Ncntual]y becomes detached

11 1 fcanon ts Todd ¢ G nera T <o por mand Ge trichum a e nclud d
1 C aldod se tut in this book t has ben put und r Bl sto actira por eas net U
of Bla to por neae
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Cytology  Yeast cells consist of protoplasm with 2 cell wajl The cell
contamns  a wincle nucleus 1nd nymerous granules and sacuoles repres nuc
reserved food matters  The cell wall 15 thin when young but as (h:cel’;bc:om"g
old the cell wall becomes thicker and the cell becomes filled up with gr:mul::
and vicuoles  Many of these zranules are yolutn or metichromatic granules

( 7 ﬁ [€> ( ) @f’ O
a o b % ¢
Fig “—{n) Cryptococens (b) Cand:la

Reproduction of veasts  According to the mode of reproduction yeasis are
divided 1to sporog: and  1spor yeasts  The sporopenous veasts
undergo sexual reproduction and belong 1o the cliss Ascomycetes comprisipe
WO rmportant genera nimely Swecharomyces and Endomycapsts under the order
The former reproduces vegetninely by budding ondy but the

Asparotenous renis danot
to Fuptr Imperfecn They

d

{c} Sacc)aromvecs {dy Fatxmycorm

Eadomycetales
fatter reproduces both by budding ond myceha
show any sexual reproduction and so belong
reproduce only by budding as 13 the geuns Cryptocdecus but o the gonus
Candidr they reproduce both by budding 1nd mycelinl forms  The ceproductions
of sporonenous and asporogenous yeasts are shown in Fig 7
CRY PTOCOCCOSIS
Torutosis European blastonmscosis Torula meningsts

Svaenyms
Definition 1t 55 a3 rire disease caused by Criptococcus  recf rnam
! bereutous hrain

with a predilection o produce lemons
shseess or brain tomour It may cawse geanufomataus lesions of the sk

fung tnd  oth~r uswes of the body Respratory wati w st probible

portal of entny

Histors
subpagtosteal anftsnion of ubtd whe b subsequently became generall ¢

patieat died of multiple 1 sions of the skin and wncers Haasemann

Busse { 1594 95 1 n Germamy ssolated 2 yeast from ahe wab ed
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wsolated a yeast ke orgamsm by lumbar puncture of 2 suspected case of tuber
culous memingtts  Stoddart and Cutler (1916) 1n US A reported two cases
presenting signs and symptoms of cerebral tumours caused by yeasts and
the orgamism was called Torula lustohtica Vutllemun (1898 ) placed the fungus
in the genus Cryptococcus and now the accepted name for this organism 15
Cryprococcus neaformans € neoformans and T Justol) tica causing cryptococcosts
1n America and Europe respectiely were shown to be identical by Benham (1935)
Enology  Males are more frequently affected than the females Most of
the cases are between the ages of forty and sixty  The causative organism 1s
C neoformans a budding fungus which does not show formation of mycelum
or sexual spores and belongs to the class Fungi Imperfecti
“—‘:.:—L__T’_?T_-
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(b) Cutture on glu osamg r (e} Yea tform i cutture (SAl  prepar t >n) Ins t—same sn
Ind an ink j reparation (d) Budding forms as  enin e t on of the bra n

Mycology  C neoformans may be found i the sputum pus cerebrospinal
flmd 1 subjects suffering from cryptococcosis The fungus 1n the tissue 1sa
single budding cell ovoid or spherical measuting 3 fo 10 p# in diameter
They are surrounded by aclear halo representing a wide gelatinous  refractile
capsule  The capsule 1s better demonstrated n the exudate or culture under a
coverslp preparatson with Indran 10k (Fig 8a) In the tissue 1t may be staned with
methvlene blue Gram Weigert haematosyln and eostn or van Gieson s stains
Yeast cells may show marked variations 1 size The cytoplasm which 15
refractile  stains poorly In the tssue there 1s a clear zone of gelatinous
matenal round the orgamism (Fig 8d) and this finding led to name the p:}rasue
Torula fustolytica The parasite 15 Gram positive when young but Gram
amphophil when old
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Culuure—The orgamism 1s an aerobe 1nd erows very wellm Wl hboraton
media prefersblv i blood agar  The orgimsm €in be tsoluted from cerebro
spanal flind pus or other exudites and occstonally from blood  To  wsolue
from contiminated materal 03 per cent fretie 2cid as idded 1o the medium
and growth of the secondary organisms 1s thus nhibited Ml matenal should
be cultured on blood e and glucose aear at 37 C 1nd on Sibouriud <
glucose 1ear at room temperiture  The growth his 1 tendenes to dimorphem
On glucase e wacubated at 37 C Small mucord cofones develop  cremm
to brown in colour (Fig 5b) Microscopicaliv thes show ctpsule formition  On
Sabouraud s glucose 221 1t room tempuruere the orpannm gron slowh pradun
mgwhite wrinkled granular colonies Microscopically sest forms are seen
(I'ig 8¢} ind rarely werm tubes 1n the form of preudomicelt On contin kd
subculture  shimng mucod cream to brown coloured colomes dervelop
Cpsules e best demonstrated in Indiin ik preparihions

Biochenncal reactions ire too varnible ind tre not usefud for dracnosis

Ammal Inoculatton  Mice 1nd rus e suscepuble but emnepies and ribbirs
e ews sus eptible By ammal ino alion the pithozemarty of the funeus ¢in
be determined and thus 1 pathogemc strun cin be  disungunhed from 1
nonpathogenic onc by 1mim1l moculatron

Svmptoms  Ocetsionally locabised Jesions may appe trin the skin
membrine lymph nodes but the orgamism commonly affects Jungs ind centrl
nervous svstem  Inthe shin the primary festops tre acneform piputes pranulo
matous  lestons  punched  out ulcers or deep scuted mycomitous fumour or
abseasse My cutaneous cises mn show generalised snficiion with s shement
of fung wnd centraf nenous system  Lsmphitic mvoliement miy simulste
Hodzhins discxse  The pulmonary mmolsement produces svmptoms mistthen
for tuberculoss or neoplism  Centrr) nersous system ss con to be iffected an
mapnty of cises and symploms mav resemble those of encephalins o aute
memineitis of bactental ongin ke tuberculous memngenis nevertheless shey mn
appeir s thscess of tumour of the brun  The pressure of the cerehn pny
fluid 15 ncrersed characters 1 by pipitoedem and there 15 increve o atbunen
and globulin i the cerchrospinal fimd  The cefl count of the cerebroprmai
flnd 15 hugh 1nd chlonde and sugir contents are tow Death oceurs i ¢ ma ird
resprratory fatture

In the central nepvous svstem the organtam often produce
a chronn nflanr ey proces 1 oan

nucou

Pathology
candition of lepromenun ¢is In the brun
produce «ysts which contain 1 gelitenous substance due to thundance o1 varsid
matersal produced by the orpannm Tuhercdde hhe structures s be scen b "1,-
the Blood sessel  with thick exudate 2t the bise of the bran resemblngth ¢

tubereutons menaeitis
fn secticps from the bropss matesid stunedwih taem
ubstanee

14

Huste pathology
toxyltn and ¢ un the butdine wells are scen surrourded by cap slat ,
(fig $dy The funcus may be frec i m1s os wihi | ok «fipfrmmatons cel
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may form d cells giant cells and lymphocytes
The centre may be either necrosed or hyahmised tn some cases

Sputum pus gelatinous matertal from the cyst and the centnfuged deposit
of cerebrosptnal fluid contain the orgamism which can be demonstrated by a
saline or Indian ink preparation

I All to d antibody 1n patients suffering
from cryptococcosis have guen negatne results It was shown by Benham
(1935) that the encapsulated fungus did not pmducc any crculating anubody
when injected nto ammals  but high utre of bodies were ob
when the thick capsule was removed or the gelatinous material was injected
nto animals

The extract of the organtsm shows specific cutaneous reactton but this
requires further confirmation

Laboratory diagnosts  Lesions of the skin or lymph glands are diagnosed by
biopsy and culture from the infectve matenal  Pulmonary lesions must be
differentiated fmm other mycotte nfections and tuberculosis  Presence of

Jz 1 tstic and can be d d by positive cultures In
menmngitis  the cerebrospinal flmd should be eximined as & routine examination
for the presence of C neof by direct e and culture

Prognosis  Localised lesions in the skin and subcutaneous tissues may subside
and heal 1n a few months but the systemtc torulosts 1s always fatal

Treatment Localised cutancous lesions may be removed surgically and
cauterized followed by X ray thetapy  Sulphonamides may be tried 1 adequate
doses to maintain the blood concentration between 10 and 12 mg  per cent
The organism 1s sensitive to pentctllin but as 1t does not reach the central nervous
system 1t may be admrnistered intrathecally in cases of mnvolvement of the central
nervous system

PITYROSPORUM OJ ALE Kile and Engman (938

Synonyms  Flask bacillus of Unna Malasse ta ovalis ( Bizzozero 1884)
Panja 1927 Pityrosporon of Malassez

This 1s an yeast hke orgamsm fiest described by Malassez in 1874  The
organism s also called bottle bacillus of Unna fourd in the dandrufi or
scraping from the scalp These are ovoid or spherical cells with budding on
a broad base and often appear to be flask or bottle shaped (Fig 9) The
cells vary from 2 to 10g in drameter

Culture Culture of P ovale 15 one of the problems for dermatologsts
asitis difficult to culuvate them Cultures do not gne uniform results and
failure 1s often a rule than an exception  Fulures are often due to contammz
tons  Successful cultures have been obtaned by Panja (I927) 1ncent per cent
of cases by Macl eod and Dowling (1928) Ota and Huang (1933} Benham (1939)
and Emmons (1940) and others Moore clamed to have cultivated P ovale
n wort agar (Difeo) and after three or four days subcultures were obtamed
i other media from the primary growth He reported success in about

10 per cent of cases only
6
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Method of Pama This gues uniformly good results tr 3l the ises
provided suitable media and proper preciutions are employed Scales ire obtatned
from the scalp by scruping with the help of a scalpel and the materi il 1s collected
between 1 puir of stenle slides  The scales are picked up with a needle put
nawarch glass contaiming sterne normal saline and wished for some tim
Small bits of scales are then prked up with the help of 1 plaunum loop and
transferced to the upper duer part of Petrofl s medium with D004 per cent
genuian violet * Four or five mnoculh may be mede m cach tube nd 3 or 4
tubes should he snoculated at a time  The tubes e wncubuted 1t 37C  The
&rOWth 1s visible in two or three diys ume  Two tvpes of growihs are seen i
the poimary culture —

(1} Chalky growth speciatly seen on the dry part of the 1bove medwm new
the tul end of the slope  The chalky surface gradually cxtends it the perphery
by fine concentric rings  The centre of the growth often forms 1 pyramidal
mass with o nag at the top resembling 1 truncated cone

(2) On the mosst pat of the medium berd hke masses develop often
mammefited with 2 pakish colour which mny develop further into oringe
colour after a few davs

oo

Fn, 10—Bottle ) setlasn wor

Fi, i=-Rottle bicilh in scal 270

Subcultures on  glicose agar or Sabouraud 5 glucose avar The gprowth 4
n 2 or 3 davs time s a cremtted mass with srregubir spike Wbt
pragections on the surfice of 4 star hike growth with distinct ridial slmlu;r;:‘
They brcome mammullated with radial stritions an different d:rcclmn: ;i
\triations are best observed 1n transmitted Iight  Grosths on glucose or dg )cer:::
agar are scanty but af stenle olve oil s spread on the surface of the medium

Cfee  butter
reamy charicters in 23 houss
. " The ot 15 sutoclaned

appreciable v

colomes assume large A
oletc crd or Iinoline may 1so be nsed nsiead of olie ol

e pem i
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matesttube A few drops of the sterile ol are put mto the media tubes and
spread on the surface of the slope by tlung the tube The excess of the ol
1s allowed to settle at the bottom The mediwm 1 then noculated with the
cultute of P male  The colomes appedr 15 opaque creamy large colones
like thase of veasts  The growth 15 more profuse near the bottom of the slops
To maintain profuse growth the o 1s to be spread on the surfice of th~
medium by ulting the tube once 1 day Microscopically they show budding forms
the myority being 5 to 10 £ ndumeter (g 10)

Moore s method  Wort agar medium (Bacto) 1s used for the culture of
P owale Growth appears on the fourth day after inoculttion  The growth
15 slow and colonies are compuit smooth ind ghstemng For subculture
maltose devtrose or peptane agar 1s used * Wheat germ o1l or butter 15 added to
ths medium. as 1t has been found that the organism requires a fatty environment
According 1o Moore colontes of P ovale become 2 em 1 diameter after forty
days  They are cushion shaped with radining ndges at the peniphery and
the surfuce 15 rough with small cxcrescences  The colour 15 dull and vares
from hight ochriceous salmon 1o pinkish bull

Microscopicalls cells 1re 3 to 15 ¢ 1n diimeter the majonity being 4 to § ¢
Budding cells are present resembling the shape of a flash or gourd The lirger
old cells are d with thick gel coting

Crouth factors of P ovale have been worked out by Rhodi W Benham
She has shown that the fumgus 1s Lipophilic and thiumme wnd oxalicet 1cid
act1s growth factors  Thiamune causes increase of the growth when added to 1
basal medium with asparigin or ammonium chlarid 1s a mitrogen source  The
EroWth 1s much better with asparigin thain with ammomum chloride  Ethvl
oxalacetate can replice thramine  Again cthyl oxalacetate and ammonium
chlonde ¢n be sub d for asp and m the cultvation of
P ovale

Ammal jnoculation  Inoculation of ammals and human subjects with
P ovale has been reported to be successful by Moore et al (1926) as 1t produced
chaical and patholowical picture (dermatitts showing erythema or broy n scaliness)
Tesembling  seborrhoerc dermatins  But st has heen frequently noticed that
dermatitss of similar type mav be produced by application of yeasts and veast like
Orginms on the abraded skin

SFBORRHOEIC DERMATITIS

Synonyms Pityrtasis  capitis Seborrhoea  (Hebra)  Hypendrosis  oleosa
(Unna) Flux sebicea (Rayer) etc

Defimtion  The condition 1 supposed to be caused by infection of the scalp
by P ovale which grows on the surfice layers of the epidermis wnd produces
2 furfl d i The of the epidermis 15 predisposed
by excessive olness of the skin s a result of overacuvity of the sebaccous
glandy

Se p nix
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Etwology  Ducang the first three years of hfe the soul 15 sugtable for 1
tatton of P orale According to Acton the cause of [mplan
Primitrsely gh seborrhoea 1s as follows —
y the embryonic skin consists of tno lavers (a) basal
a) basal layer
of cofumnar cells and (b) Rauber s layer conststing of swoll !
Keratimse il buth  Thes o g of swollen cells which do not
N s due to formation of scme Nitty substances or
ernix caseosa which acts as a water proof coating preventn
Sun by I 2 maceration of the
'y Hquor amnit  Jtus this superfictal Jayer of the skin where P ovale first
mfects during the first three years of hfe  After birth presence of remnants
of vermx caseosa can also favour the growth of this organism The infection
ll":;m(;”:}’ afects the scalp and then spreads on to the fice and extremyties  In
adult [ie the infection oceurs 1n relation to sebaceous glands  To understand
the sites of infectton  distribution of sebaceous glands of the skin s to be
understood  Sebaceous plands are of two main types (a) Sebaceous glands
which are not connected with hatr as an appendage They are large or racemose
1t charicter and (1) connected with sexual organs as m the scrotum  labra prepuce
and aulla  They produce volatile fatty ofls mmparting a distinct odour to the
mdnidual or species (u) Scbaceous glands connected with fubrication of
various onifices of the body eg cerummous glands of the car Meibomian
glands of the eyelids In these reas P ovale may cause boils of the external
auditory meatus styes blephanitis retention cysts e (b) Pilosebiceous
glands occur as appendages at the root of the har foliicles and found w
places whete hair 1s present These are further differentinted nto three
varieties (1) Sebaceous glinds that are at the rooi of long haus These
1re single saccular or bilobed 1 long hairs have small giands  tn) Sebaceous
glands at the root of lanugo hatrs are large and racemose 1n character () Muly
lobed Targe ricemose glands are present 1 areas where glnds have lost the
relattonship to the hairs They r¢ mostly seen n the forehead naso labial
folds back of the nech mid thoricic and tnter scrpular regions  There 15 2
amount of sub fat i these regions These are the sites
where seborrhoerc dermatitis 1s seen
Pisiological overactinaty of the sebiceous gland otiurs durng the first
three months of hfe and at puberty Oily contition of the shin favours the
growth of P orvale  According 10 Sabourasd  greasy skin ts not essennial for
sebosrhoea but the motst condition shich preduposes seborrhoea 15 essenual
and 1s due to  serum and not sebum At puberty along with sex ghinds
sebaceous glands become more active
Herediny plavs an mportant part m determimng the aumber and size of
sebacegus glands  Certain individuals are predisposed to this conditon by
sietue of hertance of the shin containinz numerous sebaccous ghands
Set  Baldness 15 comparattvelv rare an Somen and this might be due 10
the wnfluence of different gonadal hormones in males and females
Endocrine dvsfuncrion  The condition of scborrhoer s common a1 the
advent of puberty when there 1s an imbalance of endoerine glands speutatiy the
At that tme the sebaceous glands become hypertrophic and more ictve

gonads
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producing a conditton of seborrhoeic state  The male gonad or androgen s
larly ble for this d and helps 1n the formation of a
suxtablc soil for the gronth of P ovale
Mode of ife A sedentary city hfe wath lack of exercise predisposes to
seborrhoea and exposure to the sun often increases the condition

Food Diet nich n carbohydrate or fat producing lack of digestion
predusposes 10 seborrhoea Tt has been observed that deficiency of witamin
Bcomplex which makes the patient sensitive to sunlight sets up keratosis and
exfoliatton of the naso hhbinl folds

Relarne acidosis Unine 1s hughly acid in seborrhoeic  patients and the
alkalt tolerance of the patient ts high as large doses of alkalies are necessary
to make the unne alkaline

Age  Scborthoea commences tn early hife shortly after birth due to extraneous
infection of P ovale whuch 1s the determining factor A few days after birth
sermix caseosa 1s shed off and the superhcial layer of the skin begtns to keratinise
Scalp with the presence of vernix caseosa forms 1 good soil for the growth of
P ol Once the infection occurs the dise.se progresses upto the age or
three years after which the scborrhoerc

At puberty 1t reappears and continues for the rest of hfc Al pubeny the
acuvity of the gonads increases givng rise to a peculiar conditten of the skin
thal predisposes 1o pityniasis capitis and acne  Daner has described the condiion
as kerosis 1n which the complexion of the pitient s muddy and the skinis
<oars= greasy and thickened mouths of the sebaceous glands are large and pitent

Lo &S
LS /;\ m;\
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but many of them 1re blocked with deied up nspissated sebum forming black heads
{comedones)  The condition often disappears spontaneoulv at the age of 25 years
or so hut 1t may persist throtigh out the whole hife

Orgarusms  The rofe of the orgamsms responstble for sebotrhoeic condition
15 sull disputed but 1t 1s a fact thit P ovale Stapln lococeus albus and Coryne
bacterium acne form the seborrhoerc trad P ovak 15 found m flask shaped
form (bottle bacillus of Unp1)  coccal form (morococcus of Sabourwd) or
rarely in the rudimentary mycehal form (Fig 11) Coccal forms are seen
when the disease 1s spreading rapidly € acpe 15 speqially found wn acne vulgins
Fxperiments of MacLeod and Dowling have proved that seborrhoeic infection 1s
a pure fungus mfection with P ovale  The orgamsm grows well in stbjects
with moist and greasy skin

Signs and Symptoms Seborchoeic lesions are best described under three
age groups  The types of the leston and there symptoms sarv accordipg fo the
age and the area affected

() InFaNCY  Mik crust This condwon develops within 1 few days
after bi th 1f vernix caseosa 1s not thoroughly removed The child becomes
mfected with P ovale from the mother or the nurse  In this case vernre case
osa acts as an idedl culture medtum for 1ts growth  The scalp becomes nflamed
and very irrieable resulting 11 serous exudation and crust formation  The
scalp 15 covered with a cap of harr matted with exudate mixed up with dirts
and contans the infecting fungus  Impetigo 1s superimposed on 1t 1n many ¢ises
due (o nfection of the skin ciused by streptococet

Infantile ec.ema  There are various causes of mfantile eczema but 1n certun
cases 1t 1s due to extenston of the lesion from the scalp to the skin of the
forchead cheek behind the ears flexures of the body outer side of the legs
[t 1s charactenised by serous esudate due to secondary streptococal safection
produciag yellow crusts like mmpeugo  There 15 an mtense stching 1ssocuted
with it Food allergy may mamtamn the condition or aegravate it These chiidren

ate often subjects of prickly heat impetigo and boils 1n the Iter hife
Luser spots  These are localised patches of seborrhoeic  dermanis with

superficril exfol and devel of hypopig d patches on 1be face
and back popularly known as fiver spots

(b} FROVM IUBERTY UP TO THI AGF OF » YFABS Sehorrhoea  capis
(Putvriasts sicer of Hebra dandruff) It 1s 2 dry scalv condition of the sualp
shich 1s very common during 1dolescence Brin hike scales accumuldte on the
scalp causing  exfoliation of the outer hornv faver and  mild rritanon of

the shin
Sehorehoea aleosa (Hebray  This usually oceurs 1t puberty characteried
by the greasy condition of the skin contmnin, P ovale  They re the subjeus
of acre vulgars 10d seborrhoesc alopeaia in later Wle
Sehorrhoea corporis The condition 15 also called flinnel rash owing to the
oid conception that 1t w15 duc to wearng flannel garments nest to the shin The
\nfection spreads from the scalp to the front of the chest 1nd the trunk  There
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are arregular hypopigmented cireinate patches of different sizes varyiog from
a four anna bit to that of a rupee  Lesions are seen on the face ncck  sternal
and nterscapular regtons but they ray spreid to o her parts of the body vy

arms thighs ¢ nito~crural region and penneum

Seborrhoerc ec ema  This 15 1 drv scaly condition of the neck face and
eve ids but later they may show 4 weepine cczematous condition on the flexural
aspects of the axillre elbow or knee joints

Sebarrhoere hehen  This occurs as 4 result of 1rrtation o wehime and
is genenllv seent on the nape of the neck and flexures of the cibow and ather reeions
where there 1s a condition of scborthoeic eczemt  Thys starts as 1 wrcup ol
papular rash in patches due to hyperkeratous of the hair follicles It 1s associated
with thickening of the skin on the nape of the nech with raved margin scalinéss
and pigmentation 1n schorrhoeic subjects

() FROW 30TO 45 11 Ahs  Seborrhoeic baldness  Duong this peniod the
infection 15 restricted to the scalp and nvolves the true piloscbaceous glands
The infection destroys the glands as well as the haiwr follicles producing seborrhoetc
alopeaa or baldness  The baldness may tart from the crown and extend
towards the forchead or 1t may start from the forchead and spread towards
the crown of the head Baldness 1s diffusc and complete within a few years
The whole of the forchead and vertex of the scalp 1s denuded of the hair the
skin becomes shiny nd only 1 hitle area on the side and back of the head

shows thin growth of hair

PribstosITions  Prickly heatss one of the seborrhoeic predispositions
and the condityon 15 charactensed by the (nfection of sweat pore by staphylococe
The epidermis at the top of the vesicle shows both staphylococer and P ovale
1035 usually seen tn persons suffering from seborrhoea of the scalp

At the age of puberty the condition of kerosis 15 commonly seen The
pilosebaceous glands  which undergo hypertrophy are exposed to infection
by staphylococut and P ovale € acne also invades the sebaceous glands
when mouths of the glands are obstructed and partial anaerobiasis 13 produced
this 15 favourable for the growth of C arne The plands that are usually
attacked are those of maso labial folds forehead sternal and interscapular
repions  In deep seated lesions they produce scars which may subsequently
form kelowds The mouths of the glands are blocked and form black heads
(comedones) due to drymg up of sebum mixed with dirts but in other cases reten
fion ¢ysts are formed

Pathology P ovale grows on the superheial layers of the epidermis and
appears as yeast like budding forms Dunng it causes all
1 the superficial cells preventing them from perfect keraunisation In the
affected areas the scales are cast off as tiny delicate pellucid scales called dandruff
When the disease 1s rapidly spreading rounded coccal or rarely mycelial forms
are sten In seborrhoec alopecia the horny layer 1n the hair follicle fails to kerat
fise and the mouth of the follicle 1s filled with large swollen cells Deeper in
the follicle minute coccal forms and yeast forms are scen as far down as
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;::s;::lrcle::lsstg;:;?l\:h;;}; ::ea::j"](::nded btyhan mflammatory zone of leucocvies
subsequently the hair Folircle 15 obl, e vl o e onegoss attophy and
terated resulting in baldness of the scalp

Treatment In treating cases of seborrhoea 1t should be remembered that
the primary site of infectton 1s the scalp and sulphur in sarous forms i1s the
drug of choice Secondary infections are ponstble for the p of
eczematous lesions 1n infants

Milk crust  In this condiion prophylactic measure 15 very important and
thorough removal of vernix caseosa should be strictly adhered to This can be
done by rubbing ofive oif on the scalp followed by gentle rubbing with soap
and water to remove every trace of oily matter Should any scaliness persist
lotio resorcin diluted with equal parts of water should be applied on the scalp
Application of 05 per cent hydrarg oleata 1n olive o 1s also useful In
established cases of infection sulphur salicylic omntment (15 grs of each 1n an
omtment base) should be apphed

Infantile ecvema ‘Treatment n these cases should be local and genersl
Weeping eczematous lesions on the face (eczema rubra) are best treated with
lotio calamimne n the weeping stage till the part dries up  When the part s dry
and weeping has stopped liniment calamine with sulphur (10 grs to an ounce)
should be applied thrice daily followed by application of 3 per cent resorctn oin
ment At tght  In this primary infection of the scalp should be remembered and
Iotio resorcin {diluted) should be used as mentioned before  The general tretment
consists of relieving P by ad 1on of gray powder in doses
of 1/4to 1/6 gr according to age twice daily  Treat the coexisung food llergy
by changing the milk or the diet as the case may be

Seborrhoea copinis  In this and other scborrhoeic conditions in dults
remove the scales and promote the free flow of sebum by keeping the glind

with applicttion  of spint soap or ether soap shampoo (See
If 1t 15 rubbed more

orifices clean
appendix) The shampoo may be rubbed twice weekly
frequently the tffected hairs which become brittle may brexk  As an antneptic
and exfoliative lotio resorcin et hydrarg  perchionde s an effective apphicition
onthescilp  For seborrhoea oleosy 1 percent oleate of mercury 1w olne ol
15 effective for cleamng the scalp  For seborrhoea of the face wnd bady louo
sulphuris alba and Pulv sulphur et camphor should be applied alternately cuh
twice daly The former 15 a time honoured remedy for seborrhoea of the bodv
and the latter 15 used in the summer when one perspures profusely — Lotio
sulphuris flava 1s almost as efficacious as lotio sulphuns alba On flexural eczem
and other ireitable conditions hmment cahimiie wath sulphur (10 10 15 gry pet
ounce) 1s Indicated along sth other remedies  In seborrhoere hichen the above
treatment should be combined with applicrtion of unguentum actd alicyhie on
the affected part at mght s n exfolntine  The pauent responds very well sith
this treatment

Acne s In this condition along with the Tocal appheitions geners
treatment 1s 1 indicated  Constipation dyspepsta tn Sigeshon should be weated
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The quuntitv of carbohvdrite and f1tan the diet 1s reduced  Intske o f vl bl
and highty spiced food are resticted  Administration of vitammn B Loniplex
yeast mremute and tner extract are wseful AN attempts should be mide 1
wmprove the general health of the patient and aron should be 1dmins tered

4 tonie

BLASTOMYCOSIS

Synonyms North American blistomycosis Gilchrist s disease Chicazo disease

Definition  This 15 1 chromic nfectious diserse caused by t oyt like
fungus ealled Blastonnces dermantidis charictensed by primary grinulomttou
leston of the skin or tung wnd secondary metastauc lesions in other parts of the
body

A few doubtful cases have been reported from India
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Histors  The orginism was first discovered by Gilchrist (1896) 1n 1 section
of skin lesion resembling tuberculosis In 1 second c1se Gilchrist and Stokes
(1898) cultivated the causitne orgamism and named it Blastonnces dermatitidis
The organism was extensively studied by Rrchetts (1901) who differentiated it
from teue yeasts and ctlled it Oudrum dermatindis  Vuillenn named 1t Cry pto
€occus gilehristi which terminology was supported by Sartory and Castellan:
Jtwas placed in the genus Mycoderma by Brumpt

Mycology  Direct examunation A covershp preparation 1s mide with a
IDOpl'ulcl‘pus or sputum with a 10 per cent solution of potassium hydroxide
It shows characteristic round or oval thick wallsd double contoured refractile
yeast hike bodies with budding 81020 f# wn size The bud has A thinner wall
than the mother cell These cells are highly granular bodies and oceur singly
10 paits or groups 1nd 1re pathognomonic of this infecton (Fig 12)

Culture Dimorphism 1s charictensic  Primary cultures are made on
blood agar and glucose 1gar and incubated at 37 C - The fungus grows stowly
and the culture should not be rejected 1s negative before one month  The
colonies develop av waxy wrinkled growths  On microscopic examination
1
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budding veist hke cells are seen resemebling those m the leston  Subenliures
on Sabouraud s glucose agar at room temperiture exhibit downy growths
charactenised by 1erinl myceha which e at first white but become browmsh with
age {Fig 132}  Mucroscopically it shows mycela with oval or round conrdia
3to 4 pan diameter attached to the hvphie  Pyrform comdin are ibout Sp
m length and borne on lateral sterigma  In old cultures chiamydospores are
seen 7 to8 fan diameter with thickentng of the wall (Fiz 13b) Mycehal
form may be converted into yeast form by incubnting the subcultures 1t 37 C
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Fig 13={s) Culturc of B lerm tird on Sabouraud a agar 1t reom temp £ tur
(1) Calture showing mycelia b ariny. contdia

Anmmal moculatien  The mouse 1s the most suscepttble wnmsl  rus and
rabbuts are less so nd guinepigs ire the feast susceptible  Any phase either the
mycehal or the budding one injected into muce causes locil lesion followed by
viscer il lestons of the liver spleen or lungs 1n about 3 weeks

Pathology The stages of evolution are those of ninfecine L.rmulum:
Minute 1bscesses are formed as i1 result of necrosis [ esions i the Ren may hc
10 the form of a nodule papillomatous or 1 gummatous uicer hut lestons mdlhc
lungs or viscer: show 1bscess formation with ulceratron  The lestons chprc;\ "n)
coanmnny and contigurty Dnsemiation may occur through the hient
genous route

Histopathology ~ The histopathological changes e those of |£!lfrd"r‘r’::::;"c
In the shin lesions 1cinthosts and papillom woss are mrked  There ire e
wmtraepidermal ind intradermal bscesses 1n which  buddint \;N“::jc”ymz
present  Intersutial ind parenchymatous oedema s present in the N
cutis where change e essentinlly those of a4 granuloms  The nhlu
of degincrited  polymorphonucierr  neutrophils which are te um”h B
organt m Bevond the zone of polymorphs there re macroph ige ;\,\h“,m. e
of gun s of Langhans tvpe contuning the urg.mm;lb"ddl% T
present 1t the peniphery The characterestic round or m;‘l
present in the pus and best stuned by polvchrome metinlene blue

wound the
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Symptoms  The period  of ncubition 1s not  definitely known but nt
viries from one to two weeks  Climeally blastomycosts i divided into

(a) Primary cutancous blastomycosis  In this the primiry lesion 15 n the
skin and secondary systemic tnvolvement 1 seen in about 33 per cent of these
cases specially in the lung

(b) Siysterc blastomycosis 95 per cent of these cases show extensne
pulmon ury imvolvement  The conditton 1s extremely fital  Dissemination occurs
m the bone (60 per cent) liver splecn and hidrey (40 per cent) centril nerious
system (30 per cent) and 1n the prostite (20 per cent)

Cutaneous blastomycosis It mty mamfest stself s primary papulo ulceritine
lesion  papidlomatous or granulomitous uleers or 4s subcutinecus nodules
formuing ulcers covered with scabs  Fxposed parts of the bodv namels face
Tower part of the legy and hands 1re more often infected  In these cases triuma
may pliy an smportant part  The centre of the leston often heils up and the
sprexding margin of the lesion shows miliiy abscesses with crust formation
When the crust 1s removed the grinulalion ti sue or small sinuses are seen with
seropurulent dichirge contaming the fungus  Cutancous lesions secondary to
systentc affection shows superficial or deep uliers with grnulation tissue aind
exudition of pus forming crusts  Muluple lesions miy appear in the skin
as a result of automoculition  Metastitic spreid may occur from the skin to
internal organs

Pulmonary blastomycosss 1t 1 ustally 1 primary imvoliement but my be
secondary 1o 1 focus 1n the skin Systemwc blistomncosis his also 1 tendency
and afimty for metastisis in the lune  The printary anfection occurs through
the respiratory tract The onset m1y be msidiovs but 1t mmy te rapd in acute
cases In these cases pamn n the chest fever cough dyspnoer and expector
tion of blood tinged sputum and loss of weight are chiractenstic  The chest
signs re ltke those of 1 pulmonry abscess or missne tuberculous tnfection
Pulmonary bhstomycosis should he suspected 1 discharging stnuses or subcu
tneans thacesses ire secn over the chest wall

Cerebrospinal blastomyeosis  This 1s vsually a secondirn  condition and
occurs 15 2 metistatte process from 1 primary focus  Sipns and symptoms are
similas 10 those of cerebrospinal mmfection due to other mycotic organisms

Diagnosis  The diagnosis depends on the demonstration of B dermaritudis
tnthe pus sputum or cerebrosptnal flud by direct microscopic eximination
The material 1s ex imined with 1 drop of 10 per cent potassium hydroxide and
budding cells with refractile capsules should be obsenned  Culture should +lso
show the growth of the orginism  Histopithologicat examenation of the skin
Yesion will show grinulom wtous 1 sion showing budding cells with double
contour

Intridermal test with 1 standardised  heat kilted v icane 1s useful in the
diagnosis of the disea ¢ The reiction s of tuberctlin type O cc of the vacrine
1s 1njected tntracutaneously and reidings are taken after 12 24 and 48 hours
Positne reaction show in arei of ery hema of | em or more in ditmeter after
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::Z::l:;;m',n ;unhh sensitised pitients 1 strile hscess forms fter 45 hontrs

Pl xition test with suspension of the orgamism 1s antizen 1s also
positive yn these cises  Both skin test and complement fixation test should
be done bectuse when the complement fix1tion test 1s negitise the skin eaction
aay be posttive and vice veesa  but there wre cases 1n which both the tests are
posiive  Positive skin test indicntes presence of hyvpersensttineness

Prognosis  Primary cutineous lesions may be cured of proper teatment 1s
given early 1 the diseses but 92 per cent of svstemrc nsvolvement become fatal
Prognosis 1n cerebrospnal cases ts alw1ys grive  Prognoss 1s best in hypersenst
:}fh::;::sonbur without positive complement fixatron test which ndicates spread

Treatment  Whatever therapeutic measures ire taken proper cire should
be taken about the gener?l health of the patent  Sun shime vtimins hich
ciloric diet are essentrl for the well bemg of the pauent

In the cutineous tvpe complete resection followed by cautersanion with
diathermy s wdvisable n earh cises A full dose of Pot todide orally upto the
It of tolerwnce should be supplemented by lio2gm of Sod rodide by
mtrnvenous royte  Todide 1n biz doses may be harmful i hypersensitive cases
Marttn and Smuth therefore advise desensitisation of the patient with vaccine
before the todwde therapy X ray theripy o useful in doses of 125- throuch
I mm aluminum filter for severtl exposures  Thus theraipy shoutd be adpmms
tered after the patent has been desensitised with specific vaccine theripy

Speafic therapy In systemue blastomycosis 1odide treatment 1s combined
preferably with autogenous vaceme  Otherwsse 1 stindardised vacane may be
used for this purpose The imnal dose s 01 ce wnditcncrensed by 0lec
on every alternate day ull 1 cc 1srewched  The tnerease of dove <hould depend
on the ahsence of skin reaction If the skin reaction 1 I em  or more the
vaceine 15 dituted to 11n 100 f the skini retciron 1 2em or o the s iccmne
should be dsluted 1 1n 1000 1nd so on

SOUTH AMERICAN BLASTOM)Y COSIS

synomyms  Pirace ardiotd il granulom Lutz Splendore de \imetd1 s disease

Defimtion  South Amengan blastomscosis s 1 chronte ey tnulom wtous ulcer
of the skin 1nd mucous membrane with enlirgement of the fvmph nodes 1nd
imvolvement of the wternal orgins caused by B tasdicnsis The  granulo
matous nd ulceryine hswone of the oral mucost enlyrgement of the Jvmph
nodes ind imvolement of the eisiro mmtestinil teact dilferenuates the condition
from North Americin  bhistomycusts The funes ate raceh iffected i ths
condition

Hitors  Lutz (190%) reported the tret o of meudo cocrdiondal
aranuloma of the mouth and Teponal hmphaties  occunng W Branl  But the
et c1e of generahsed  piracocaidiondn wis repotted by Splendore (1919)
Artates (19200 1nd Fomecs (192 1929) descrihed the orginism s Cocctdionde s

mpets but de Almeid s (1930 compared the (nlures of C mmttys with those of
Shuth Amerstn bl toarsae os wnd found them to be hfferent
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Fuology  The disease 1s endenuc in South Amerrea particularly in Brazd
but cases have been reported from Argentinn Piraguav Peru and Venezueln
It s found 1n people of rurit communities  Males are more commonly affected
than females (101) The crusatine fungus Blustornces ( Paracaccudiondes )
brasthensis has been 1solated from the lesion sod ind natural subsirstes  The
sfection often follows 1 trauna

Miycotogy B brasihensis ihe B dormatuudic s dimorphic and both ye sst
and myceliil forms are seen I the tissue  pus or culture at 37 C single or
muluple budding cclly sre seen  the latter 1s diatnostic.  Buds unlike those of
B demantrdis are coccord  small measuning 1 # or more  Thev are tvpaalhy
muluple and arranged round the mother cell  Single budding cells are 10 to
30 # 1n dimeter but the multiple budding cells may be as large as 60 §# (Fie 14}
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Culture The infectise material 15 culiured in blood agar and Sabouraud s
glucose agar and incubated at 37 C and at room temperature On blood ugpar
incubated at 37 C the culture 1s yeast like and single and multiple budding forms
arcseen like those in the lesion  On Sabouraud s atar incubated 1t room
temperature the growth 1s heaped up glabrous and cerebriforme like that of
Trichophy ton schoentcimi These often show budding cells but soon the growth s
cosered with white aertal myveelia (Fig 15) Thev show filamentous mycelil
forms with small smooth walled round or pyriform comidra and chlamyvdospores

Animal anoculation  Mice ire inoculated ntraperitoneallv but gutneapigs
are mnoculated intrapenitoneallv and intratesticularly  The fungus cin be studied
from the pus and cultures mav be obtawred from the lesions ifter therr
development

Clinical types  Scverdl clinical tvpes have been de cibed (1) Mucocuta
neous type which start trom the buccal mucosd as a grapulom stous ulcer and
affects the oral mucous membr ine and nose (20 Lvmphangitic type 10 which
groups of lymph nodes ire enlsreed n umely cervical supraclivicular and axilary
lymph glands  The adenopathy 15 like that of Hodekins disease (3} Visceral
type with lesions 1n the ite tne hver spleen pancreas and other internal
viscera (4) Mixed tvpe v hate both the skin and nternal viscert
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Immunity  The complement fixation test s positine 1n sprending case.
indicating a bad prognosis It may be negative 1n early or treated casfs Thsc
skin test 1s however, positive with paracoceidioidin 1n cases wath hypersensis sty

Diagnosis  Infective meteral may be obtaned from (1) pus or serapin
from the ulcer on the buccal mucosa (b} Pus from a fAuctuant node () Smcaf
or matenal from biopsical nodes (d) Sputum The matenal 1s examned 1n
fresh state under a coverslip with 10 per cent potasstum hydroxide  The fungus
appears as smgle or multiple budding cells  the latter s diagnosuc of
paracoccrdordal granuloma  The organism should be cultured on artific sl medin
Guineapigs are moculated ntratesticularly with the infected matenal ind pure
cultures may be obtained from the material after development of the lesion

Treatment  Jodide has been advocated but 1t should not be admymstered
without desensiisation of a hypersensitive pavent  Therefore before adminis
tering 1odide, skin test should be done for hyperseasitn 1ty Recently it has been
reported that South American blastomycosis responds very well ta sulphapy ridin
e all the stages of the disease when admunstered over a fone period  Penscrilin
15 not effecttve against B brasihiensis yn vitro or i vivo

COCCLIDIOIDOMYCOSIS

Synonvms  Coccidiordal granuloma Posadas diserse valiey fever desent

reheumatism et
Defintion 1t 1s a hughly infectious disease esued by Coccidiondes inttins \nd
characterised by an acute primary bemiga ( self hmsted ) respiratory infection
secondary d ed grinvlo
subcutaneons wisceral or osseous

{Cocaidiordomycosis) or a chronic  prog
matous affection 1avolving the fung skin
tissues and unding fatally  The acute benign respiratorv disease 1s hnown s

valiey fever or desert rheumatism  Primary catanecus lesions mav however be

seen with papillomatous or fungating lesions
History The first case of droidomycosis was Tey d by Posadz (189)

and Wernicke (1892) 1n Argentina  affecting 2 Brazthan soldier The second
and third cases were seenin Califoraua by Risford and Gilchrist {1§93)  They
believed the parisite to be @ protozoan and named it Coceidonde s s 1 1896
Ophuls and Moffitr (1900) cultivated this organism and found 1t to be 1 fungus
Bensgn type was first described by Gifford (1936)
Geographical distribution  The diserse s endennc In San Joaquin valles o
California and some parts of Mexico 4 few thepticated cases have been
reported from South America No confirmed case bas been reported from India
Sources of Infection The orgimsm pathogerse for ammah b been
wsolated from soil and vegetations Natoral infection has been found in the
wnternal organs of cattle sheep and dogs (Stilles and Davis 1942y De ert roden?
hove been found to be niurally infected by Emwons (1942)  These rodents
harbour the infection and act as an ammal seservour of the disesse  The murc;
of saprophstic fungu tn the desertsoitas probably maintamned by the mfecte

with filamentous mycelia

rodents
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Mode of mfection Respiratory infection 15 caused by imhatation of the
spores of the fungus in the dust cirned by the wind Laboratory workers may
be nfected by inhalation of spores from the culture The nfection 1s rarely
acquired through the exposed surfaces of the skin

Mscology Drrect examunanon  In acovershp preparation of the maternal
the fungus appears as o thick walled  doubly contoured  hyaline cyst Tike
spherules 15 to 80 ¢ in diameter Thev do not show budding 1n the tissues
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Culure  The fungus can be grown in ordinary media or malt extract agar
Colontes appear in 4 to 6 days as slightly raised membraneous disc on the surface
of the slope and the growth soon penctrates through the medium  In the course
of another week the growth becomes downy (Fig 163) The downs are at first
snow white but with the age of thc culture they become brown in colour with
abundance of chlamydospores 410 7 # 10 diameter In old cultures oval or round
ar 3 are seen 1n abundance (Fig 16b) OId cultures are powdery
friable and the spores easily borne by the air are infective

The medwum recormended by Dr C E Smuth contains 1 pes cent each of
ammonium chlonde and sodium acetate 08 per cent tribasic potasstum phosphate
04 per cent cupric sulphate and 2 per cent agar

Microculture  Mycehia are branched and seplate and the fungus forms
numerous arthrospores 2to 4 f# in diameter and separated by alternate clear
and dark spaces along the course of the hypha

Animal moculation  All laboratory ammals are susceptible to cocaidiordal
wifections  Mice are u ually injected intraperitoneally but guineapigs an njected
wntratesticularly with infected matenal or suspected cultures for positive results

Chingcal mamifestations  Coccrdiomycosis may affect a person of any age
The ncubation period 15 about 10 to 14 days  The primarv lesion mav bein
the skin but 1t often starts n the lung by nhalation of dust contatning speres
In the acute stage the lung infection resembles an attack of flu or bronchitis
with shight fever cough headache backache and the sputum may be blood
tinged  This 15 known as the valley fever as 1t 15 common 1 San joaqutn valley
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1t 15 also called desert fever or desert rheumansm as arthrilela 15 often assocrated
with 1t After 8to 15 days nodules lke those of erythema nodosem and
eosmnophiln may develop Recovery from the acute condition usuallv occurs
1n 3 to 6 weeks

Primary sk lesions appear 1s pxpiliomatous or verrucose lesions Iike those
of tuberculosis of the skin

Cocerdiondal granuloma  This 1s a progressive condition from this 1nfection
which  develops in more severe cases of cocadiomycosis  In many respects 1t
£ bles pul 'y tut as reactvation of inadequately treated cases
may occur andlogous ta reinfectron of pulmonary tuberculosis  If the
temperature of the valley fever lasts after the third or fourth week one should
suspect the progressive form of the disease  Then new shadows appear mn the
lung. when the skiagrim s taken As the diseise progresses dessemination
oceurs through blood stream with metastasis 1n the bone  subcutaneous tissues
(cold abscess or grinufomatous festons) internal organs including meninges
Generahsation may occur 1 1ny organ with the progress of the disease with
pyrexia loss of weight mght sweat and the case ends fatally in 4 or 5 yerrs

Immunity reaction  Presence of precipitin and complement fizing antibodies
has not been established defimtely to help in the diagnoss They may appear
m severe infections but disappear with recovery
neness to diowdin develops between the second and thurd

Forthe test Olcc of 11000 of 1 standard antigen s
Those who bad

H:r
week of wfection
mjected ntradermaily and this should show 2 positive reaction
previous skin infections may show < reaction even 1 dilution of 1 10000
Dickson and others hold that the cutancous reaction Is specific

Treatment No special treatment 1s necessary an the acute stige except
rest 10 bed nl) the blood sedimentation rate 1s normal and lungs are found to
be cleir bv Xray exammation Complement fixation test 15 negatne in these
cases  The prognosis 1s grave in progressine cases In these cases specific
vaccine therapy has been reported to be eflicacious  lodide 15 tneffectise X ray
therapy 1s helpful 1n causing absorption of exudate 1n the granolomatous
process and intensnve or sem wtenstve doses should be used Thymol has been
favod ta be effectne A 33 3 percent solunion in olive il 1s 1pplied locally
and orally a daily dose of I to 6 gm dissolsed in olive oif should be wdminstered
puttng 1t \n capsules  Tins 1s adminmistered alang weth meah

HISTOPLASMOSIS

Defimtion  This 15 a rare chrontc disease of the reticuloendothehal sysiem
resembling  Kala azar  and caused by Histoplasma capsulaqum  characiensed
by irregular fever hepato splenemegaly enlargement of the Ivmph nodes e
and ulceratne lestons of the buceal mucosy nose intestine anus and gepitalia
The organism was first obsersed by Darhiny (1906 to 1909)

rofa patient who died of 1 drerse re embhng
r the impre sion

Histoty

section of a spleen and Ine:
kals azar He called the orgamsm Hisroplasma capsulatum unde!



Plate V
HISTOPLASMOSIS

Fig 1—Hustoplasmois on the lips angles of Fig >—Abscesses on the abdominal wall and
the mouth snd nose nodular lesions on the gromns
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Fig 3—Section of tissue stamed with Leish Fig 4—Cmesr staned #1th Lensbman s stam
man #stain P E.cellsare packed with parasites. A higtiocyte1s packed with I capsulatum

With kind permisston of Drs G Panjaand b 8en (JIMA Vol 23 20 194}
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Plate V
HISTOPLASMOSIS

{Continved!

and chlamydospores in culture

Fig 5—(a} Histiocyte laden with I7 m{:ulntum (b) Yeast form tn culture 8t 3° ( (c) Comdia

Fig 6—Culture of If ea; sulatum n sahouraud s glucose agar at room tempersture

To Fue fo7 v
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that st was 1 protozoan Da Rocha Lima (1912 1913) observed budding of
the orgamism and sugeested that they were related to Cryptecoccus  Mycotic
nature of the diserse was finily proved by Hansmann and Schenken (1934)
and DeMonbreun (1934) by culture of the organtsm from their cases

Geographical distnibution  Cases were reported from North and South
Amernca South Africa England Philtpppines and Java  Recently one case has
been reported by Panpy (1954) i India (P1 V Fies 1tod)

Source of infection It 1s 1 naturallv acquired infiction 10 min and dog
but there 1s no evidunce that the dog s the reservorr of wfection

Portat of entry  The exact portal of entry 1s not known but 1t 1s most
Tikely 10 be the oral route  That the infection occurs through the oral route 1s
evidenced by the primary infection of Lps ulceration of the tongue and oral
mucost but 1n 1 few cases primary cutaneous lesions Irave been described
Primary mnfections of the lung and lymph nodes hase also been reparted

Etwolopy  One fifth  of the cases have been recorded in infants below
two years but no age 1s exempt  Maximum number of cases are seen between
30 and 40 years of age All races are aflected but nothing s definitely known
about the occupational predisposition

Migology  Direct evanunmation  Thick and thin smears of  peripheral
blood sternal puncture stained with Letshman s stain show the parasite Smears
from the puncture of lymph node spleen Inner or ulcers of the skin and mucous
membrane mav be simiarly  stuned H  capsulatunt appears as  small
budding oval yeast ke cells which are single and lto$ fin diameter
They grow in the endothelral and mononuctear cells of the body (PI V Fig 3)
They look like Lewshmama donovani but are shghtly larger than the latter
kinetoplasts are absent in H capsulatum (P1V Fig Sa)

Culture  The organism may be cultured 1n common laboratory media
The culture 1y dimorphic 1 character

(a) The budding or the tissue stage 1s seen on blood agar incubated at
37C (P! V Fig 5b) Primary culture appears in one ta tho weeks to grow but
th culture should not be rejected before one month The colonies are hike
those of Straph lococcus albus

(P) Mycelal forms are seen when they grow in Sabouraud s glucose agar
or Allison s copper sulphate trypstntsed serum agar 1t room temperature The
colones grow slowly with white downy aertal mycelia at first  but later thev
became brown with ag (Pl V kig 6) They show septate hyphae buaring
spores on short pedicles The spores which measure 25to 3 ¢ wn drameter
are smooth round or pyriform In old cultures there are thick walled
round tuberculated chlamydospares 10 to 15 g 1n diameter (Pl V Fig 5¢)
The filamentous form 15 occastonally converted mto yeast form by culturing in
fresh blood agar tubes sealed (to ) and b at 37C
The yeast form can be maintained by subculturing 1n blood agar at frequent
wntervals
8
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Immunity reactions Precipitin or complement fiuing anttbodies could not
be demonstrated 1n blood A delaved tuberculin like reaction becowmes positine
with histoplasmun i 24 to 4% hours  Many workirs bme shown a hich
correlution between pulmonary cilciication 1n  nontuberculous  cases and
positive skin test to Justoplasmm A lirge number of such cases have been
detected n certan  areas of Umited States mdictting a benign type of
endenmmc histoplasmosts in those areas

Anmmal moculation  Mice guineaprgs and dogs can be experimentally
infected with the cultures of M capsulatum

Symptoms  H  capsulatum  causes wmfectton of the reticuloendothelial
system  The symptoms simulate those of kaliazar mamely pyrexia of long
duration  hepatomegaly  splenomegaly  anaemia leucopsema and asthemia
Enlargement of lvmph rodes may ble lymphadenopathy of bymph
or Hodgkin s disease  There may be ulceration of the hp tongue oril mucasa
nose anus or gentaha  Secondiry pulmonary mmoliement mav  simulate
one of miliary tuberculosis Ulceration of the skia has been reported The
disease usually lasts for several months The mortality rate s high and the
condion 1s often dragnosed 1n an autopsy

Lahoratory diagnosis  The parastte 1s fourd 1 the smeac from peripheral
blood sputum urine ulcers or asprrated material from lymph nodes sternum
spleen etc  The smear should be examned under 1/12 o1l immersion objective
after staimng by Giemsas method The smear shows small (2 to 5 #)
intracellular  oval, round or amculate veast ike cells They mav be seen
mononuclear cells or occasionally 1n polymorphonuclear neutrophils

Cultures are made wn blood agar and Sabouraud s glucose agar from pus or
other materials but when the material 1s contamnated culiures are made on blood
agar plates with 2 uwnies of penrciilin and 10 upits of streplomyan pet v €
of the meditm Culture may also be done in Allisons copper sulphue
trypsunised serum agar for prymary ssolation

P Biopsy s \cn7 he)pfurl' m :{1: diagnosts of the disewe  This may b;

obtained from the lymph node sk mucous surface and  smesrs  4n

cultures should alo be tfaken at the same nme H“\;oi(:\i‘::y studv 15
meamt for the studv of intrscetislar 1 an

frl’he:u;lelio“ C:; esseatally a granuloma which endothelul c:lla‘ ar;p\:nras‘nmv‘s‘c“:

by the organism  Macrophages m the orpans mohed will show o

pamsmsalmn

T t  Comy ds of f
radum and Roentgen therapy have been used but $ath Jitle success

Iph de pemcillin streptomyein

CHROMOBLASTOMYCOSIS
Chromoblastomycosts 1s 1 chrontc mfection of the shin chatic

cutaneous lestons With 7ire mEtntigoan
Plualophora

Defimtion
5¢
tensed by development of 1verruco
the lymph node [t s caused by threc species of fung namely
verrucosa Hormodcndrum pedrosoi and H compactun
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Mistorn  Pedroso (1911) in Brazl first observed th- charactenistic black
bodies tn 2 biopsy miterial and isolated the orgamism which he farled to identily
Lanc (1915) Medlar (1915) found sphencal bodies in the lesion and isolated the
fungus called Phualephora serrucosa  Pedroso and Gomes (1920) reported four
cases of verrucose dermatitis (including the oniginal case of P droso} caused by
P errucosa but the fungus + as later studied by Brumpt (19.2) who renamed 1t
Hormodendrum pedrosot  Tersa et al (1922) named the disense caused by this
funcus chromoblastomycosis  Moore and Almerda (1935) however found one
of these fungi 1solated from four cases of Pedroso and Gomes to be A verrucosa
The third fugus namely Hormodendrum compactum was 1dentified by Carrion
(1935) as the causative organism of chromoblastomycosts  Carnion thus believes
that there are at least three species ble for chr bt

!
Geographical distibution  The disease his been reported from Cuba Puerto

Rico and other parts of South Amenica USA and stray cases have been
repotted from Africa Austraba  Rusua Canada Japwn Sumatra and Java
Recently one case has been reported 1n India by Kakot: and Dey (1957)
woman with metastasis 1n the lymph node

Etiology  Lesions are often seen on the exposed parts of the body commonly
the feet The disease 15 also  seen tn manual labourers and
Male adults are often the victims

Source of imfection  In a review of 102 cases Weidman and Rosenthal (1941)
found that the lesion developed following an injury by wood n some form
Conant and Martin {1937)found that strains of Phialophora 1solated from wood
were hol lly and logically 1dentical with P verrucosa causing
chromoblastomycosis in man

Mode of infection

m a

wood cutters

The infection 15 often associated with a istory of
wjury with wood and it appears that the fungus enters tnto the skin and
subcutaneous tissue through an injury caused by wood

Micology  Examination of the inefctive matenial (pus tissue or lymph
gland) under potassium hydroxide or sodium sulphide solution shows thick walled
single double or multiloculir cells 610 12 p£in diameter (P! VI ¢ d and g)
Dufferent species can be dentified 1n cultures

Culture  Exudate pus or biopsy material may be utihsed for this purpose
The matenial s inoculated m Sabouraud  glucose agar and incubated at room
temperature  The cultures are kept at least for 4 weeks before they are discarded
as nepative

CUL1UPAL CHARACTEPS H pedrosor and P verrucasa are slow growing
felt ke dark brown or olwe black growths wherews H compactum shows a
heaped up greenish or dark olve green colour (Pl VI h) On microscopic
examination of mounts 1n lactophenol mycehia are 2 to 3 # o duameter and
brown tn colour  In H pedrosos three types of spores are seen (Fg 17

(a) Hormodendrum tipe  These are characterised by comdtophores beaning

chained codidia which are brown single celled and branching in character
(b) Acrotheca tipe  In this comdiophores develop terminally or as single lateral
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branches on aerial mycelia The comdiophore 1s ciub shaped from which
conidia sprout on short protuberances () Plualophora 1y pe—Ths 15 charact“ ’cd
by flask shaped comdiophores {phialtdes) contuining masses of contd cmlel
compactum 1s differentiated from H pedrosor by uts 1e‘rmm11 and lateral o d

phores which bear subspherieal conidia in compact masses (Pl VI 1) P Cf“' -
1s characterised by phualophora type of comdia but occasionally h ‘d‘l dram
type of comdia are seen Y Rormodenduum

‘é\ﬁg?;j c""b < 2
S»\;S'\yﬁ 2 $ &L
S O

=

%,

kS

[}

Fig 1 Ieft—Hormodendrum type mildle—acrothec tv)e and right—F ticloytorn

tyro of condiof hote
Histopathology (P1 VI e) The epiderms undergoes hyperpiasta and hyperheri
tosts with acanthosis and elongation of rete pegs A granulomatous leston 15 ecn
1 the cortum formmg pseudotubercles formed by hetord cells and Langhans
type of gant cells Surrounding the granuloma are lvmphocytes plasma cells
eosmophils and 1 few neutrophils  The mululocular spores separated by septa
are see in the giant cell or in the abscess The size of the cellis 5 to 10 f1n

They appear as dirk brown thick walled cells separated by septa but
They reproduce

diameter
without any evidence of budding s in the case of blastomycosts

1n the tissue by septauon (P1 VI ¢ dand g)
Signs and symptoms  The lesion 1s often umlateral usually on the foot or

leg It starts as a papule or pustule which gradually develops into a verruc»e
or cawhflower ke growth  Satellite lestons develop along the Jymphatics in
close proumity to the primary lesion ull the whole foot or the whole imb i
mvolved (Pl VI b) Elephantiasis mav result from fibrosis and Iymph stasts

(Pl VI a)  Metastasis to the regronal Iymph gland ts rare
1 C fiing bodies have been d at

serum of the patients suffering from chromomoblastomycosts  But the test

J in the

Frplanation of Pt VI Chromol lastom) oais (8} Verruccse condit o of 8 Al
Q) AT ction of the fop an 3 foot (e and 1) Spore 1w t saue (RO ¢ paratior) (€] Hudtoyn
ection st owing an epi fermal ab - as formation () Sameunlr od tmn et on
(g) Spore snpar after hntegration of ¢l Iymgt noden hul
4y ~i& Conidinafl 1 omp 1 m

t1 ologieal
s owing apairof sapore

» Liton {h) Caltin in Sat oursud a glucc se ag ¢
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1s of ittle diagnostic value as the fungus 1s easily demonstrated n the smear
culture or biopsy matenial Conant et 11 1937 have dumonstrated that the serum of
the patient 1nfected with 1 pedrosor fixes complement in presence of H pedrosot
and P rerrucosa but there 1s no cross fixation of complement with other
fungi or plate of the genus Hormodendrum

Animal inoculation  No Inboratory animal has been found  to be susceptible
1n our hands to M compactuni

Labotatory diagnosts  This can only be done by finding of the fungus
erther in smear culture ot biopsy materal

Treatment  Small 1solated lesions may be excised surgically or treated by
electrocoagulation  Sodium 1odide 1y d 1t 1y ) d
by potassium 10dide by oral route  Sulphonamide acts i combating secondary
infections and for this salphimerazine should be tried since this has been found
to be effective myitro  Success has been reported 1n tontophoresis with copper
sulphate

CANDIDA ALBICAMNS (Robin) Berkhout 1923
Genus  Candida

History L beck (1839) d d a yeast ike  fungus 1n the
festons of thrush which was named by Robin (1853) as Owfium albicans The
organism was called by Zopf (1866) Momlia albicans  Castellam  (1905)
found it as the causative orgamsm of bronchomomliasis The generic name
Candida was suggested by Berkhout (1923) to nclude fungt which reproduced
by budding and developed pseudomycelia Since then a number of species
was included tn this genus  An excellent review of yeast ke funer was given
by Skinner (1947)  The generic name Candida was supported by Dodge (1935)

Ceneral characters The genus Candida 15 charactenised by yeast hike
fungt which reproduce by and form septate budding myceha whereas torula
reproduce exclusively by budding  without formation of mycella It differs
from Saccharomycetes or true yeasts by presence of its mycelia which are absent
m true yeast  On the other hand members of the genus Candida do not show
ascospores seen 1n Saccharomycetes The morphological counterpart of the
genus Candida 1n the class Ascomycetes 1s Fndomycopsts which shows not only
myceba and budding but ascospores alse  (Fig 7)

SpeCIFS  There are several species of Candida found in nature and the
common spectes that are commonly seen are C albicans C  tropicalis C  pseudo
tropicalis C hruset € parakruser C  stellatoidea  OF these C albicans 15
found often as a parasite and occasionally as a saprophyte It 1s also pathogentc
torabbits  Many other species of Candida are mostly seen as saprophytes and
are not pathogenic to rabbits For this reason the modern trend amongst
the mycologists 1s to accept C albicans as the common pathogenic species

Morphology  C albicans1s a small budding yeast hke fungus 25 by
4 to 6 # In the exudate sputum and mucous membrane budding and
pseudomyeehial forms are scen by elongation of thecells and rarely the mycelial
form  Micehal forms are best seen i cultures showing clusters of
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spores (Fig 182) C albicans n cult

ure 15 differentiated fro
by the presence of chlamydospores which develop best 1n n:‘o:nlher 'SPC““
(F1g 180)  Spores are often seen 1n the mfected skin {(Fig 19) e e
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Fig 18—(a) Blastospores in culture Fig 19—%porte of € alb nsinscaes
(b) Chlamy dospores and bla tospores
1 corn meal agar
Cultyral characters  C albicans grows easily in Sabouriuds glucose agar
atthe room or incubator temperature n about 48 hours The colomes re
yeast like white or cream coloured and emit 2 peculiar  veast ke odour
Giant colontes when old show honevcomb appezrince in the centre and m1y

show radual furrows (Fie 20)
Biochemical reactions It ferments glucose and mil

tose with production of acid and pas It does not
ferment Inctose but ferments sucrose with production
of acid only Differentition of € albicans from
other nonpathogenic species 1s shown in table V
Ammal anocolation  Intracutaneous noculition in
guinen prgs causes local abscess formatien 1 4% hours
Intravenous tnjection of 1 c ¢ of 2 one per cent susren
Fug 20—Cuant coloms of ston of the growth in rabbits produces miliary abscesses
C albue ns in the kidney and other parts of the body and kills
the ammal 1n 4 or 5 duys
Immunity  Sera of individuals showing monmilasis often show agglutination
with saline suspension of C albicans but others also may show agelutination in low
utres  Postine results are seen by skin tests wih ohomyein but 1o of
doubtful diagnosuc signtficance as presence of the organtsm in the mouth and
gastrointestinal tract of apparently healthy individualy may account for both
agelennation and skin sensitrvaty tests
MONILIASIS

Defimtion Mombiasss 1s an infection
C albicans affecung the mucous membrine of the mouth (thrush) ntestine

cauwsed by a veast ke fungus
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TABLE }  Di1r# FRENTIAL DIAGNGRIS OF SPECIFS OF CANDIDY
( After Martin ctal J Bact 3499 1937)

t
3 t
{ Sabourau C tony et aract atto
Sprere o eea = Glu | Vsl |Suc |Lac |y may
! ond t roth Blos1 agar Cm.n‘{x'nr al “eq‘e tose | rose | tose
R i
|
C olb Typ eal creamy; Dull gr v [ Te ke G| 4G | A —  Pstlo
" growth m 1 mez] banch I , Eeme
| fee |t colonea'myeel avw it
[ term ) '
prow chlamy lo
) 1oe 1
Crp 1 Mot claa | Gey) |Tum |t A [AG) - !;:’npl
te stic white Iarge| La wty , Ren
thn arfce | colones |well dve
film with myco | loped Hla !
Lalft ge to pores 1
but no , |
! hlamydos
po es !
Cp gt | Notelase iSmalicolo Myctum | ac | — | A | AG o
preal s ten t mes not poorly dese thop ne
no au face cha loped chia
‘ growth ts stic  mydo pores i
at nt
€k | Bt dry dsman 4] Crosed bag| - - Voo (\m'.
Zr Wl colon t cki
[ gl co hiie Al b4 1 [thox me
flm charac  cllaraydo | } )
treste | apores ‘l
Cp & | € amy Small bt Wetlde & | ag | — z ~ {Nonja
i growth 1 ant white loped myces or thozg n e
no su face colont la no R i
g owtl ¢h! mydo i
pores | .
€ la | Cemy Starlke Myelawittl ag | a¢ — | — \Mn“
’ ¢ growth | clomeswit! jarg ball ] thog n e
nos f o | tadating lke lusters| '
| growt! a |

| I Rt R A

AG = Acdandgas A = \ed — = \ofermention
vagina (vaginitis) mucocutaneous areas angular chelitis shin (dermatitis) and
nails (Paronychia) and bronchopulmonary affections It mayv rarely produce

or other ! of the bodv affecting the Lver spleen
lymph nodes etc

Etiology The affection 1s seen 1n the tongue or buccal mucosa of infants
or old people or of debilitated persons suffering from wasting diseases like
tuberculosis cancer or diabetes Lesions are also <een in people suffering from
angular chehns due 10 vitamin B complex defieciency and 1n sprue  Lesions on
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the hand and nuls are seen 1n housewnes whose hands are macerated frequently
by soaking i water and also i bakers 1nd fruit sellers

Transmission  C albicans 15 seldom  1solated  from natural substrates
(Skinner 1947) The wfection 1s often of endogenous onigin - The orginsm 1s
staturally found 1n the mouth or miestinal tricts of a large per centage of normal
human subjects The skin and nail infections miy occur from those sources
prosided the moist condition 1s present  Infants probably contact oral infectron
from the birth canil  Cutaneous momilinsis of the nipple of the nurstng mother
15 caused by the organism of the oral thrush

Sins and symptoms € albicans causes monmlasis of the nail, shin
mucous membrane, bronchopulmonarv monainsis and rarely montluds

Paronvina (PL VILh cande) It 15 1n wfection of the base of the nui due
to constant maceration of the tips of fingers and toes characterised by bolster like
suelling of the ussue about the bises of the narl frequemtly seen m housewnes
The affected nuls show transverse ridges thickenmg and  distortion
(P} VIi Figs ¢ eand g)

Erosto interdigitalis blastomycetica  The fungus 1s apt to ctuse mfection
of the skin of the intertniginous tegtons nimely webs of the fingers (PI VII a
and g} 1nd toes folds of breast aullte tnguinil and intergluteal remons
The skun 15 found to be sodden and macerated in the affected areis and scraping
shows 4 large number of the organism

Perteche (PI VII d fand h) Itis often seen in chelosts due to vitwmn
B complex deficiency There 1s soddening of the ancles of the mouth with signs
of erosion

Theash € albicans causes thrush specially m marasmic children  The
mucous membrane of the tongue buccal cavity pharynx tonsils and gum show
a scum grayish white m colour The patches can be removed casilv witha
gauze The infection probably occurs from the birth canal of the mother at
the ume of birth of the child  The perjanal region of the infint miay b found
to be infected 1n cases of oral thrush

Vagmtis  Vagimts caused by C albicans 1s not  uncommon dunng
pregnincy It may set up samnal discharge as a result of tnflamm ition c1vsed
by the fungus Tt may also set up a condion of prantusvalsae paruculatly
m diabetic subjects

Bronchopulmonary monthasis
chitis which often extends to the lungs 5 e
distressing symptoms and hacmopt)sls mAy occur 1 certam ¢
1ssmucmdgan§ g:la\mous and comtmns gry flakes of myccha and detrius
Chest signs are those of bronchiis  Castellant has described three clinical h‘re;l
The nuld type 1s usually afebnle but tn the ingermediary npe there 1 shg

Recoverv may be spontaneous or the disense may progress
we e of

The fungus may cause 1 condition of bron
Cough and dysprioca are the most
The sputum

rise of temperatuse o
to the severe fpe and end fatally with cough  hazmoptysrs ¢!

temperature and emactation At this stage it resembles tuberculosis of the lung

inthe pulmonary type it mav produce paichy bronchopseumonia or 1t may
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involve one or more lobes with evidence of conselidation and pleum] thickening
The cond of Lised 1 ts rare sn pud

Rad ly the d shows fi lype of peribronchial
thickening with a hazy type of linear fibrosis

Momluds These are sterle vesicular grouped secondary lesions with
erythema and may appear on the body as a result of dissemination of the fungus
1n the blood  Primary focus may be seen in other parts of the body erther in the
skin or gastrointestinal tract

Diagnesis It depends on the finding of the fungus from the scraping of
the skin nail mucous surface or in the sputum or stools

Direct exammation of the scraping of the skin shows spores in large clusters
and a few myceha 1f any (Fig 19) whereas direct examination of the scraping
from the mucous surface under a covershp preparation with McGuire s stamn
shows mycelia with budding cells stained purplish blue  Culture from vasious
lestons shows almost a pure culture of C albicans in Sabouraud s medium
Diagnosis of the infection of the lung 1s confirmed by 1solation of the organisms
from the sputum constantly and 1n large numbers  Presence of antibodies 1n the
serum  namely agglutinin in high titre precipitin or complement fixing antibodtes
ate suggestive of nfection with € albicans but st 15 difficult to say whether
there 1s any primary infection or not as low titre of these antibodies may be found
cven 1n 1ntestinal conditions without any symptom

Treatment In valvo vaginiis glossitis and mucocutanous infeetions focal
application of gentian violet 1s advisable But along with the local treatment
administration of vitamun B-complex and adexoline 1n children are \ery good

d In erosto d bl ot of
lotio gentian violet or triple dyc 15 useful and when continued for some months
the heals up letely Appl of Pot pers 1400018

useful in local lestons In bronchopulmonary momilrasts Pot 10dide may be
administred upto the dose of tolerance Ethyl todide insuffiation has been used
successfully 1n these cases but hypersensiive cases should be desensiused before
admimistration of 1odide  (See blastomycosis)  Intravenous injections of genttan
violes {5 mp per kilogram of body weight may be administered daily or
every other day  Solutions stronger than 05 per cent should not be administered
wtravenously as there 1s chance of thrombosis 1n such a case

TINEA VERSICOLOR AND MALASSEZIA FURFUR

Synonym  Pityrsasis verstcolor Tinea flava tinea nigra etc

Defimtion  The disease 15 characterised by scaly lestons of the face and body
and d with hy and discol of the skin of the
affected parts

Etwology

The disease 15 common 1 young adults of both sexes but 1t 1s
more common 1n males than in females It 1s rare 1 children  In the winter

season the diseace may remain latent but with the advent of the summer there 15
9
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arapid spread of the disease  This ean be explitned oWIng (o excessive
spiration as hypenidrosts often predisposes to 1t ™

Mycolagy  Malassezia furfur ss the causaine orgwmsm of tinex versicolor
Direct exantinanon The fungus can be demonstrated 1n the scales under a coverslip
preparation With caustic potash but better results are obtuned with McGue s
stain wiuch stans the spores and myceha purple (P! VII) When properly
prepared the 1ffected scales cin be sdentified under the fow power and under the
high power ¢charactenstic morphology of M furfur 1> seen namely {2} groups
of spores with Jouble contour (b} mycehs which are short stout simoous
often septate with blunt ends and occasionally branching

Cufture  There 15 a consciencious of opimion whether the organism can be
culinated but the author 1s of opwmion that the orgamsm can be cultnated
it the same way s that of P ovale {Method of Panj?)  From the prmary prowih
subcultures may be obtamned wn glucose or glycerol agar contawung stenle
olne o)l sprezd on the surface of the slope Budding forms vre frequently
seen in the culture  The orgamsm has great similanty with P ovale and thesr
ifference 55 shown ip Table Vi

TABLE }I~CoMt \RISON BETWEFN M FURFUR 4¥D P O} 1]

T
Particnlars ! A furfs ! It

| -

Microscopresl (McGuire s |
etain)

My celia Always precent Pase
Bud ling Vay bs pre ent Alwass pre nt
8pores {Double 1 alled) Tlenty U \bsent
Chlture !
Growth Dificult to RTO% on or 10 1y
medin
Petroff s medium Heaped up chalky in

ap} earance

Ol medin Henpe 1 uy glat rousgrowth

Signs and symptoms  The disease  starts as hny hypopigmented scaly
macules on the face chest meck back or abdomen The macules coalesce and form
hypopigmented areas which extubit a wide dnersiy of shape and size On
close obsersation the macules  often gyrate due to coalescence are seen to be
cosered with shiny scales and show yelowish brown of dark colout w contrast
to the healthy skin  According to the coloyr they have been sarously called
tinea flava tinea alba or tinca mgra The condition s non mflamatery and doces
not produce any subjective symptoms except a htle srritation of (‘i‘ncomfon
specrally when exposed to the sun The duease causes mattled disfigurement
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wcales of Tinea ver icolor { MeGuites stain } showng spores i cluster 2nd mcelia scattered
irregularly budding, forms are also seen  Some of the cells are nucleated (Parakeratomiz)
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of the neck face and trunk (Pl 1X a b c) and interests the patient mainly
from the aesthetic point of view  The affected parts show fluorescence under the
Wood s light

Diagnosis  This can be done directly by examination of the scale scraped
from the leston When McGuires method 1s used the morphology of the
statned fungus can be very well studied namely groups of spores and mycelia
Indirectly the d can be d d by d of fluorescence
under the ultraviolet light passed through Wood s filter and the colour may
vary I‘mm a light to dark brown according to the degree of discolouration

J Hyp d macules are often confused with

{1) Dermal lessh d  (2) N lar leprosy

(1) Dermal leishmanoid Hypopigmented macules of dermal leishmanoid
are erythematous rather than scaly  Scrapings donot show presence of M furfur
Charactenistic feature of dermal le1 hmanoid 1s that the granuloma more often
affects the mask area of the face with an erythematous flush  In well advanced
cases small nodul~s may be present specially on the chin  In case of dermal
leishmanoid the patient always gives a history of kala azar Smears from the
erythematous hypopigmented lesions donot usually show Letshmania donovam

(2) Neuromacular leprosy * In this condition there 1s always partial loss of
pigment as i a case of tinea versicolor The patch 15 hypopipmented and
anaesthetic but rarely there 15 hy b or Deep \} 15
often present  The scraping from the lesion does not show any fungus

Treatment  Sulphur i any form will effect 2 cure (for details see
seborthoea) To avoid recurrence personal cleanhiness 1s essential and under
wears or garments comtng in direct contact with the skin should be changed
and boiled daily to avoid reinfection  Pulv Sulphur et camphor 1s very useful
1n cases of prafuse perspiration
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CHAPTER VI
SUBORDER BLASTO ARTHROSPORINEAE

Order Thallosporales Vuillemin 1910

GEOTRICHOSIS

ki eons membrane gaovmesurel st eson of she g e
mfectton of the lung simulates

chronge pulmonary tuberculosis

History G candidum was 1solated from lealf mould by Link (1809) This
was often called OQudwm ar Qospora lactis  The term Oidwm means the
imperfect stage of certain fungi of the class Ascomycetes the powdery mildews
parasitic on plants However to give effect to prionity the species s called
G candidum and this term has already become popular 1n the field of mycology

Habitat  This occurs in the soil as a saprophyte and has also been 1solated
from stoels and lesions n the humn body

Mycology G candidum appears m the form of arthrospores which are
characterstically rectangular 4 to 6 # by8to 12 £ m size  Thick walled ovord
or round cells may form a chatn of arthrospores Rounded forms mav be
mistaken for Blastomycetes but presence of arthrospores i chans 15 diagnostic of

Geotrichum

Culture The organism Brows quickl
at room temperatuse or at 37 C The growth 1s membrancous and m about

7 to 10 days colomes form They are flat white to cream coloured soft to the
touch of the loop hke yeast colontes and can be picked up casily In hqud
media 1t forms a surface membrane

Aucroscopically arthrospores ate round or rectangular an shape  Thev
give out germ tubes but do not reproduce by 1ypical budding

Biochemical reaction Most of the strans Iiquefy gelatin and produce
acid 1n certain suzars Some strains coaguhite milk

Symptoms It MYy produce a condition of bronchitis with persistent cough
The sputum 1§ often grayish but it may be blood statned occasionalls \ ray
examnation shows penhmnchnl thckening  The general health of the patient
1s howerer not affected Infectson of the lune M simulate chronic tuberulosis
Oral geotrichosis resembles 1hrush caused by Condida albicans
Potassium 10dide by mouth and sodwum Jodide tntravenously have
es of pulmonary geotrichosts

y Sabouraud s glucose agar erther

Treatment
been successully used 1n cas
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TRICHOSPORUM BEIGELII
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PIEDRA

Svnonyms  Black predra Whate predra Tinea nodosa Bergel s disease et

Defimtion  Piedra 1s a fungus infection of the hur of the scalp mustache
or other hairs of the body caused by Trichosporon beigelnt producing white,
nodules easily detachable from the hur and Predraia hortar producing black
piedra forming hard nodules firmly adherent to the hur  The condition 1s
contagous

History  The disease was first described by Beigel (1865) in Germany
forming nodules on the hur of wigs Behrend (1890) described Trichosporon
ovoudes recovered from the hair of the scalp in Germany  Vuillemin (1902} found
light coloured nodules on the moustache and called 1t T beigelr  Black predra
was oniginally described by Dessene (1878) Horta (1911) studied black piedra
of the bair 1n Brazil and Fonseca and Ledo (1928) called 1t Predraia hortar
According to the work of McKmnon (1942) black piedra in Brazilis due to
P hortar  white predra in South America 1s due to T beigelu other
species namely T gianteum Unna 1895 T osordes Behrend 1890 T ghcophila
Dabois 1910 etc fall synonymous with T beigelt (Rabenhorst) Vuillemin 1902

Geographical distribution  White Predra occurs 1n South America central
Europe England and Japan  Dey and hakou (1954) reported a case of white
Predra in Assam  Black piedra has been reported in Columbia and other countries
of South America and from Fast Indies Java and hochin China

Etwology P hortar nfections are seen 1 eprdemic form more often in
the moustache of man than in the long hair of woman

Mycology Direct exanunation T beigelit forms a mass of gelatinous mycelial
spores composed or round or oval cefls In a coverslip preparation with
soditm sulphide the arthrospores are found to from 3 to 104 it diameter
The fungus reproduces by arthrospores and also by budding and both the
elements are held together 1n a gelatinous substance (Pl Xa b) Ina covershp
preparation with sodium sulphide solution nodosittes of the infected hair 1n case
P hortar contatn round or polygonal cells They form dark hard adherent
mass formed by broad closelv septate hyphae branching dichotomously
Numerous oval asci 30 by 50 # are seen contarming eight curved or fusiform
ascospores 10 by 30 # having simple terminal cihia hike appendages

Culture  On Sabouraud s medium T beigelu grows faster and forms a soft
brttle cream coloured wrinkled colomies (PI X d €) They show thick double
walled amthrospores forming chains  (PI Xc¢) On Sabourauds glucose agar
P hortai forms a slow growng greenssh black glabrous growth hard to touch
nodular or wrinkled 1n appearance

Pathogemieity T besgelu causes sporadic infection of the long hair of the
scaip and 1s much less contagious than P horta: whereas P hortar  affects
the coarser hair of the beard ans moustache rather than the scalp hair

Treatment  The harr should be cropped close to the crown or shaved and
lotio hydrarg perchloride (1 2000) or Ung Hydrarg ammon (3 per cent) should
be applied on the scalp  Lotio resorcin 1s equally efficacious 1n this condition
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REFERENCES
Geotrichosis
Link Wa Ges Matur Fruende Berlin 3 17 1600
Predra
Belread G Usber Trichomycosis nodosa (Juhel Renoy) Tiedea (O oro)
27 464 1890
Dey N € hnkotr L M Whito Piedra in India Ind Jou Med Sereace 9 o8 1005
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Mem Inst O uwaldo Cu suppl 4 174 1038
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cabellos denominadas predra 4 ch defasoc d Brol de Montewd 0 10 © 194



CHAPYER vir
QUHORI)PR ARTHROS; ORINE A

Defimtian These are Th:nllnsponlu which reproduce by throspores
Cl:«[ﬁcallnn Genys M1durclh Brump; 05 Producyng black m
d

GFNus M/\DURELI/\ Hrumm 1905 emenday l’muy 1912

Definingp, and penery) characters These ire Arlhrospnrmenc vhamclemcd
by steryje septate hyphae which feproduce by nrlhrmnorcs ofien secreting
black Pigmen; These are Lenerally found ¢, black Mcetom, nd groy, nwelt
n37c The type SPecies 15 g7 M cetom; Ltverapn 1902

’IMDURELLA ’II)CETOIII taver;p 1902

Geogrzphncal dnrnhunon Corrter ¢ black 2rain mycetomy s foung n Indig
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from Itagy
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Pathogemerty  Thev produce mycetoma 1 wan with amorphous black
gramms  The granules ar¢ not more than | mm  and resemble those of Carters
mycetoma  The granuloma ts often assocrated wuh giant cell formation  The
prgment 1s formed by tryrosinase

GENUS INDIELLA Brumpt 1906

Definttion and general characters These are Arthrosporineac with septate
branching hyphae without any pigment fornung white or vellowish small
grannfes  Mycehal threads are 1 10 8 or 10 8 1n drameter Masses of myceha
form sclerohia hke bodies or gramns comtaiming chlamydospores tn the tssues
of men and ammals Myceha are known only in the parasiic hfe and has not
yet been cultivated  Filaments ate 310 5 # 10 diameter septate ramified  septa
are seen at a distance of 5 to 10 ¢ In grains, chlamydospores are seen most

often terrunal and the sizes vary {rom § to

12 # tn diameter  sclerotes are  small
l about one fifth of a mm Type species
; Indiella mansons Brumpt 1906
i Classifieation  On the basis of sclerotia
s Indiella are classified as follows —

" 1 Sclerotia hard and bean shaped-—
1 mansont causing Brumpts white myce
toma 1n India and China

2 Sclerotia soft and coiled in vermu
form masses— ! reymier: Cavsing myceiomnt

n France and Greeee (Fig 22!

A third species has been described in

b - I.’flﬁ:.’.'r'.?,ﬁ.',i..;'i'." cofel Branl—1 Brumpn Puaja da Siha 1922

_— o ——



CHAPTER Vil

ORDFR HEMISPORALFS Vuillemuin 1910

These e Hyphiles ( Hyph ) which rey by h

Hyphae are thin but more that 1 #1n diumeter conidiophores are seplate and
branched cach hemispore consists of a branch terminating in an ampuliform
protocontdum preceded by an annular constriction (Fig 23 b) | rotocomdium
divides partially or completely into several spore Itke segments deuterocomd:
(Fig 23 ¢) occasionally however it elongates forming a new comdiophore  After
rupture of the tubal wall comdia remain adherent for a short period to the
tubal membrane and are then set free The comdin are tough subspherical
oval or barrel shaped and thick walled

HEMISPORA STELLATA Vuwllemin 1906

H stellata produces indolent gummatous
ulcers bke those of sporoinchoss Cold
abscesses or osseous lesions are sometimes
produced as 1n tuberculosis or n tertiary
syphilis It 15 pathogenic to man and was
first found by Gougerot and Caravan
1909)

Culture  The culture shows white  stellar
discs covered with conrdiophores  Deutero
conidia are subspherical or barrel shaped
26 to 35 p with dark cloured grinular
membrane (Fig 23 ¢) Culture grows well
Fg ?3—(a) Growth of /I 1ll: on O sugar media at room temperature
Satouraule medum (b) Prot
comln () Deute oconda (h Treatment  Treatment with  potassium
Format on fq uteracom la todide gives good results

—_—— —



CHAPTER IX

ORDFR CONIDIOSPORALES
They reproduce by comdia which mty be microcomidia (aletriospores)
or true contdrt borne on sterigma
SUBORDER ALFURIOSPORINFAE

Defimtion  Orgamisms of this group reproduce chiefly by tleuriospores or
microconidta  Many of the species show formition of fursiform macroconidin
Dermatophvies nd the genera Glenospora and Acladiem fall into this group

TABLE VI DrRMATOPRYITFS OR RINCHORM FUNCT

Genns Speer
1 Meeo jorum voulm
M "
Mey m
trict ophy ton
fat rur? group Tpry m(T & m
Crat mform g ovy (I nlotl ax) Tt ran
7 siphuem
T abe 0
Cypweut geoup (F toth ix & wli{ T m g phy
spore)
Ro w umpromp (Jot ths targ | cem
pore)
Fa afo m group 7 shoe § mianlot] rsnrictien
T ¢ n ntsew
T ¢ | eum (Fnlothux)
T i ilsiF tcrthnx Instge sy te)
L SR I N Y FY PR um

Genus Microsporum Gruby 1843

General characters  Ringworm fungt of this group ciuse uncicapiis in
children and the giabrous skin may be secondanly affected  The nimal species
may c1use kerion  The root of the nfected hair 1s covered with a sheath of
\pores  Microscopic exammnation of the mfected hasr shows mosac distribution
of small spores 2 10 3 g n diameter On muroculture fusiform pointed
muacroconi d1a are seen at the end of fertile hyphae  The microcomdia are of the
tvype of icladium along the side of the hyphaec  Three important microspora
which cause infection of the hair are

) M audoumt () M cams  (3) M gipseum






PLATE XI

MICROSPORUM AUDOUINI
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MICROSPORUM AUDOUINI Gruby 1843

Synonvms  Trichophyton dcahans Sabouraudites audount Closteriosporia
awdowms A umbonafum M ehetrcum M tardum M tomentosum  §f
depauperatum M villosum

They cause scaly singworm of the scalp in children (not secn 10 Indians)

Direct examination The fungus forms a masaic sheath around the stump
of the har (Pl XI a a;) There 1s no tendency to chain formation along the
fong axi of the hair asin the case of trichophyta the spores are round or
oval small and 3t0 5 f£in diameter  Mycelta may be seen in infection of the
glabrous skin

Cultural characters  In Sabouriuds agar on the 3rd  day fter
moculation the pyrmary culture appears as a feathery fuff and shows
greyish white  growth  with scanty 1enal myceha With the growth of the
colony radial furrows appear with a central el oranumbo ch 1stic
of the growth and typically seen on Sabouraud s maltose agar (P! XTI ¢)
Pleomorphism ts not common

Microculture  Fusiform macro
comtdia are  occasionally  seen
microcontdin are of acladium type
and not 1n groups as in tnchophyta
Mycehal racquets chlamvdospores
and hyphae pectnate are frequently
observed In Sabouraud s media
{Fig 24—1 1o 6) and natural media
Iike wheat or birley

(=]

Wood s ight The infected hair
stumps show fluorescence as bught
clear green areas  Usually all the
hairs 1 a lesion are seen to be
mnvolved In 2 ten days old culture
1t appears dull  clear and mouse
grey throughout

By, t=l Mye) ) a qut Mero ond

3 Chlamylopor s 4 Ma o ondum w thout Ammal noculation  Ammals
sept 5 Septate mac oron 1um witl 1 are resy t nt to infection after 1no
€ Hyph o | ct nate culation with this fungus

MICROSPORUM CANIS Bodin 1902

Synonyms M lanosum M equmum M felmeum M cammnum M pseudo
fanosunt lonosum  Sab, di lanatus  Closterosporia lanosa
M sullianus M aurantiacum M simae M obesum etc

This often causes microsporosis with kerion formation Tt has been recorded
from Europe and America but not from India




PLATE Xl
MICROSPORUM GYPSEUM
(From favus 1n a rabbit)

ta) Mveeha in ile Tl uWl lagh jower (40 1% (1) Growth in ~aboiraut
maltose agn — nm m culturc antsubcultur s (¢} (ant colony on Saboura s m ltosr
acr ) Macro omdis tigl powr O 1 fe) H r 1 fominturly o f td

the ol howtrg 1 acro of ha if) Fungi growing from tle inf cted b ir low pow N ¢
tg) M r ot imnlrlow jowe X 10

To Face Page 79



ALF URIOST ORIN AF 79

arrangement  The infected hair shows a sheath of spores with rosaries When the
nfective stage 1s lete the D s of the hair 1s indistin
gusshable from that of other microspora  Lestons of the smooth skin show short
chains of spores 1n the scale Favie scutula show mycelia and spores (P! X1II 1)

Cultural characters In Sabouraud s agar the colonv grows fast sath brownish
white powdery aerial mycelia often giving the appearance of suede  The
cinnamon brown colour of the
colony 1s charactenstic A central
umbo almost tmvanably appears
about 2 weeks fter subculture
The margin of the colony s often
foonged (P X1 ¢) Furrows are
absent but there may be concentric
INgs 1 some Cases

Pleomorphism s charactensed
by growth of white sterile myceha

Microculture  Numerous mac
rocomdia are  produced  They
ate fusiform . nature 8 to
12by 15t0 S0 #  They are plun
septate and often ellipsord with thin
Fig J6=V gyp m 0 Meroromda  Chlamy  Walls but tuberculated when old
dosporee 3 Sej tate macroconod a tuberen (Fig 26 and PI X1II d ¢ f ¢)
fated when ol | Mycelial racquets chlamydospores

and microconidia are often seen  (Fig 26)
Wood s ight The infected hairs fluoresce hight green as in other microsporn
The growth 15 dull and clear cinnamon brown 1n colour throughout

Ammal noculation  Young laboratory 1mmals can be easily infected by
M gypseunt

Genus Trichophyton Malmsten 1945

General characters They attack the hair skin and nals The genus
trichophyton 1s charactensed by a large number of microcomdia which are
single celled thin walled hyaline round or clavate 2by4 # borne en grappe
or singly from the side of a hypha (thyrse)  The macrocomdia are less numerous
cylindrical rather than fusiform In the faviform trichophyta microcomidia are
rudimentary and macroconidia are absent but intercalary and terminal chlamy
dospores are common

Macroscopicaily the cultures on Sabouraud s agar are often granular e z
T mentagrophytes but they become downv when old In other cases they are
faviform 1e glabrous smooth and waxy Pigment vanes from species to species
¢ g white pink purple violet orange yellow ot brown

CLASSIFICATION  Different groups of this genus are formed based on the
$10ss macrocopic appearance of cultures They are T purpureum T crateriforme
T mentagrophytes T rosaceum and faviform trichophyta



PLATE Xv
TRICHOPHYTON TONSURANS
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produced along the mycelam ocen grappe  Chlymy dosp mycelinl racq
and nodular organs re also present  Spirals are charactenistic

Woobshght In young culture the colour 1 bright and hght blue through
ot the colony but in the flully growth st 1s seen only atong the penphery  In
older colomes a light blue border 15 charactenstic

Ammal it It1s \l; ful

CRATFRIFOGY GROLY
TRICHOPHYTON TONSURANS Malmsten 1845

Synonyms T cratertforme Sabouraud 1902 T effractum Sabouraud
1910 T fumarum Sabouraud 1916 T regulare Sabouraud 1910 T exsiceatum
Sabouraud 1910 T pobgonm Sab d 910 T bils Sab d
1910 etc

The organism causes endothnix trichophytosis or black-dot ningworm of the
scalp and this 1s generally seen to Infect children in France and other parts
of Europe But seven cases were recorded by Dey and Maplestone {1941)
1n an epidemic 1n a European school in Calcutta The lesions on the scalp
are small patches usually multiple without any inflammatory changes The
hairs under the scales appear like letiers S or Z or twisted spirally It mght
tnfect the glabrous skin as an extension
from the scalp nals may be affected
secondary to scalpinfection Insmoath
skin the lestons are circtnate non
mflammatory  with scale formation
(Tinea aircinata)

-

R Direct exammation 1n the har
spores are large seenin chains along
the hairshalt () XVa b) Mycelal
filaments are 4 to $ i diameter and

d"vx old mycelia show spores with square-cut
ends  The spotes are differentiated from
those of other endothrix trichophyta

1 e g T accununawm or T wviolaceum
85 which are oval 1n shape

Cultural characters  The growth 15
slow and shows a white or cream

d:b hﬂ‘l)) C‘lxlﬂ:&::"x‘v: 0“(3) T rm n-d‘ coloured velvety surface witha central
b he eompot crater which develops with the age of the
culiure  The centre becomes [lolded

with srregalar radiating furrows (Pl XV ¢ d ) The colour in the central portion
of the growth 1s gradually transformed into yellow with age  Pleomorphism 1s rare
Microculture  Macroconsdiy are rare and when present they are rudimentary

club shaped and poorly formed Microcomdia are numerous  held  enher
u

Fig 5T Aphvne w (UM o
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laterally or en grappe often with a d branching ar, (Pl Xy
g h) They are either sessile or b .
Fowdant (Foe ) orne on short sterigma Chlamydospores are

Woods hght  With filtered ultraviolet £1ys the infected hur appears dull
\\hl(;ln colour but 1n culture the growth shows a dark olwe colour throughout

mmal moculation Spontaneous healin
g Is observed

inocuiated with the fungus i gunerpis re

TRICHOPHYTON SULPHUREUAM Saboutaud 1910

This fungus 1s common 1n Englind and 1s very sumilar to T tonsurans In

children 1t produces lestons of the scalp and glabrous shin

Durect examination  Spores are iarge 4 to 5 f 1n drimeter ind seen chuns
mswde the hair shaft  Scraping from the lesion of the smooth skin shows
mycelil filaments

Cultyral characters  The growth s fairly rapid  The colony 1s veliety at
first with a ceatral nodule showing a delicate primrose colour  Wurh the 1ge
of the culture the growth becomes folded with a small crater in the centre and the
colour soon changes to sulphur yellow On Subculture the growth is rither
flufly covered with a lighter yellow colour and the central piement 1s often lost
Microcodidin are numerous and are seen laterally and en

Mcroculture
if any are rudimentary orlacking Chlimydospores

grappe  Macroconodia
are often seen
Vtood s hight  Infected hairs show 1 pale grey colour
Ammal Inoculation  Results are iregular

TRICHOPHYTON SABOURAUDI Blanchard 1896

Synonyms 7 daccununatum Bodin 1902 T’ pilosum Sabouriud 1910
It 1s responsible for endotheix  trichophytosts in France and essenhlhy
cesembles T ¢onsurans 1 ts cultaral and morphalogical characters

Gipseuv GRoUP
TRYCHOPHYTON MENTAGROPHYTES (Robin) Blanchard 1896

Synonyms  Microsporunt mentagrophntes Robin 1858 Achorion qumka
num Blanchard 1896 Trichopin ton gypscrm Bodin 1902 T equenum Gedoelst
1902 T granulosum Sibouraud 1909 T radiolstu  Sabouraud 1910
T asteroudes Sabouraud 1910 T lacticolor Sabouraed 1910 T mnuim
Sabousaud 1910 T radians Sabourand 1910 T depniculatum Sabouraud 1910
T nterdiuale Priestly 1917 T € Hodies 1921 T Aaufmann W oif on
1922 T pedis Ota 1922 eic

This group conststs af at least three different types pamely (1 T mppsewn
T inerdigitale or the whie flufly tspe and (3 T

or granufar type (2)
Immediateiv after solation trem

meum or the compwt powdery growth
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the hair or rarely from the skin the granular type of growth 15 very charactenstic
On repeated subcultures of the granular tvpe or very often after 1solation from
the skin the flufly growth is seen giving the appearance of T nterdigiale
and this 1» rarely rev rsible to the onginal type  The gypseum type 1s
the animal adapted strain and produces the maximum nflammatory reaction
of the hair follicles T iaterdigitale on the other hand 15 a human adapted
strain but 1t has also a tendency to mild inflammatory reaction in cases of tinea
pedis particularly on the tnsteps of the foot  In the latter condition the inflamma
tory reaction 1s very charactenistic 7T nneum 1s a degenerated form of T
terdigitale and a culture of T nferdigirale when old guves a staular growth
character In all these tvpes pigmentation in the depth of the medium 1s present
and characteristically dark rose tan

Direct examination  Harr shows the character of an ectothrix trichophytosis
and the fung: are seen outside the hair  The spores are small (P! XVI a) like those
of microspora  In vesicles or macerated skin T wnterdigitale appears as short
mycelsa often with shreds with httle branching (Fig 29)

.
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Fig 9—(sandb) T 3¢ d nlewithsirolsof mycelia ntheshinof bt & (¢} Movas
fangus n the bl ster skin without o y trnemycel & th 913 du todepost fchol terol

Cultural characters In Sabouraud s agar the growth of T gjpseum 1s
characterised by coarsely powdery surface The growth 1s very ripid and the
whole surface of the Frienmeyer s flask 15 covered 1n 4 to 6 weeks by the growth
In certain cases flafly growth may appear in certain sectors of the growth during
this pertod  The colour ts usually dark rose tan  In the gypseum growth a few
concentric rings mday appear on the surface  The margin of the growth 1s often
fringed ( Pl XVI b)

7 interdigitale 15 characterssed by a white fluffy growth from the beginning
and after a variable pertod of subculture it passes to the meum fype when the
growth 1s fully degenerated and pleomorphic  In such a case the whole surface of
the medium 1s covered by a snow white friable growth  The growth which 1s
powdery comes out in flakes when touched with a loop

Mieroculture T gypsewmt  shows  numerous

macroconidia  with
ether 3 or 4 septa

Microconidia are almost always en grappe and also
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borne Taterally  Microconidin re
charactenstcallh round 1 this clse
Spirals are typical Chlamydospores
mycehal racquets pectinate hyphae
and nrodular organs are often seen
(Fig 30)

In T interdignale, round micro
conidia  are often seen 1n farge
clusters  Macrocomdia nd spirals
are  usially seen  immeduately
after isolation but they gridually
disapp 1n subseq beul
Chlamydospores mycelial racquets
nodular organs 1re usually present

Fig 30 Trichophvi n gyp eum (1} hcroconida In T nveumn fragmented nnveeha

en gray pe (%) Macroconicia with nfow s pta 4oy o 1

(3) Nodular organ (4) Spirahs Y1 are only seen
Woods hght In ectothrx trichophytosis of the scalp or beard areas

fluorescence 15 absent the sk or nails also donot show any flvorescence

The granule type of growth 1s typrcally brught and skows concentric bands of

colour It 15 bluish violet 1n the centre and fiwn colour 1t the penphery

T nneunt shows a uniform yellow tone

Ammal ipoculation The granular type of growth (7 gypseun) can be inoculated
successfully nte puwneaprgs (P! XVI f) cats rabbus but the fluffv tvpe
(T interdigitale) does not usually show this pathogeniaity for these animals

Rosackuy GROUI
TRICHOPHYTON ROSACEUASf Sabourtud 1910

Epidermophy ton gallinge Megnin 1881 T gallineae (Megmn

Synonyms
1902 T megmn Bhanchard 1896

1881) Blanchard 1896 T rosewn Bodm
7 nesum Sabourand 1910 Achorion gallinae Sabourand 1910

Thus group differs shightly from the rubrum group and contains a single species
it causes tnea bawrbie or tnea capibs

with varous synonyms In man
Tt causes

without matked inflammation tinen corporss and rineworm of nails
favus in chicken

Direct examination  In the haw they show ectothrix trichophytous
spores ate 4 2 or larger i drameter nd are arranged tn chains outstde the hr

Cultere Qn Sabouriud s medium the growth s characterisuctlly cotrony
or velsety At first the colony 1s white but later it becomes pale rose or delieate
pmh and the seserse of the agar 1s currant violet or raspbery rose  Seme
steawns show cerebriform growth with surface cracks

AMicroculture  The organism occasionally shows macroconidin - Microc wmdia
are often borne laterly 1nd rarely en grappe  Mycehal racquets and chiamydospores

The

may be observed



PLATE XVI
TRICHOPHYTON MENTAGROPHYTES
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PLATE Xvii
ACHORION SCHOEMLEIN]
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Favirory Grott
TRICHOPHYTON SCHOENLEINI (Lebert) Langeron and Miochevitch 1930

Synanym  Achorton schoenlein Remak 1845 Ordiun schoenlent Lebert 1845

Trichophy ton schoenletn causes favy  of the scalp smooth skin and nails
1n Europe Itis charactensed by formation of scutula on the scalp with deposit
of mud plaster like crust  Vhen crusts are removed a raw surface 1s exposed  On
healing scars are formed resulung in 1lopecia (n patches  On the smooth skin
vesicular or ringworm lesions form foltowed by accumulation of favic matenal
consisting of scales and fungus mixed with sceretion of a fatty eatare  When the
natls ate afferted they ace chatactersed by hypertrophy with heaped up favic
matenial

3 Direct examination Favic scutula show
myceha with masses of branching hyphae
and often chlamydospores Hair shows
by endothnix infection with spores or frag
ments of mycehia in the hasr which often
contain air spaces attiched toits margin
Culture  Characteristic growth appears
1n about 3 weeks  This shows a heaped
up convex glabrous fawuiform cream
coloured growth having a cerebreform or
honeycomb  appearance (Pl XVil

Pleamorphism ts uncommon
Microcalture  Terminal aod intercalary

)

Fig 3L=T } piyt  hor ! @ Fan ©b are and
chandelers ({ ) Inte 1la ychlamydo po es NUmerous The growmng end of the
(3) Hyrha pe un te mycelium may show favic chandehers

(Fig 31) Aleuriospores are absent in
Sabouraud s agar mycelal racquets are present  Aleurniospores have been found
by Langeron and Milochevitch 1n natural media  This could not be confirmed
by the avthor as 1t 1s difficult to grow the organism 1n these media
Wood s light Infected hatrs show greemish fluorescence  The culfure gives
a dull olwe grey appearance throughout
Awimal All the fab.

'y animals may be lected
TRICHOPHYTON (ACHORION) ACTOMI Dey and Maplestone 1936

Dey and Maplestone (1936) observed a favic trchophyton baving a cultural
and morpkological character similar to those of T schoenlerns but the termrnal
chlamydospores are very often funnel shaped instead of being oval or round
{P1 XV It s responsible for causing favus in Rajasthan and Kashmir 1n 1ndia

TRICHOPHYTON VIOLACEUM Bodin 1902

Synonyms T album Sabouravd 1909 T glabrum

Sabouraud 1909
Achorion violaceum Bloch 1911
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The organism 15 reponsible for causing endothrzx trichophy tosis of the harr
characterised by black dot ringworm of the scalp but the infection may spread
to the glabrous skin of the body nail or beard regton

Direct examination (Plate XIX a b c d) The stump of the huir when
examned under sodwm sulphide solutton shows mycehn  contatning spores
w rows and often giving a beaded appearance  The spores vary from 3 to §
and are larger than those of microspora  Myceln are hnuted to the interior of
the hair and not outside it (endothrix)

Cultural characters (Pl XIN Figs 1—4) The organism grows slowly hike
other faviform trichophyta  The rate of growth 1s about 1 510 2¢m 10 6 weeks
The growth 1s faviform and shows a glabrous surface with cons olutions on the
surface nd radial groove marked near the perphery The pamary culure
gves a deep violet Appearance but the wviole! pigment fades on repeated
subculture ull there may be a central pigmented portton but the surrounding
portion becomes colourless and glabrous (PI XIX Fig 4} Pleomorphism 1s rire

Mucroculture  (Fig 32) The hanging drop culture does not show any
typical  microconodsr  formation
Mycelia show septa with formation
of numerous arthrospoces and chla
mydospores which may be inter
calarv or termunal hke favic nals
Myceha show irregufrr branching
and rackets are often scen but
aleunjospores  are either rudimen
tary or absent

Woods hight Fluorescence 1s
notseenasin the case of 7 sioly
ceum infection

Ammal  inoct lation Ammat
moculation on the shin of guinea
mgs and cabbus were found to be
doubtful but the moculation In
Teemmar  MOnhey was successful 10 days

after noculation and 1n one of the

Fig 3 ~T Vilac m A\rthrospores ars pl oty

wath (1} Intercalary and (.}

chlamy lospores .
o monkeys inoculated by the author the leston was faviform in chrracter

(Pl XIX Tig ¢
TRICHOPHYTOA CONCEMNTRICUM Blanchard 1896

Endodermophyton concentricum Castellanr 1916 Truhcphnton
1908  Trichophiton mansont Castellant 1905‘ 7}
indieum Castellamy 1910 £ troprcale Casteilam 1919 £ roquetic Fons;’c‘a\;\).:)

Direct exsmmation Scales show septate intersecting myceha € S
castly stained with McGuire s stain or seen under a covership prepartiic

sodium sulphide

Synonyms
Castellant (Perry) Castedlam



PLATE XIX
TRICHOPHYTON } IOLACEUM

(a) T fectio of interio of tte ha (e d) Beiled appea ance of the fungus infocting
thehar (3) lavicl son nmonkey

Tzl tion 10§ tou aud 8 proaf med um from (1) ha r ( ) pus ntheha rfoll el (3) Subeultu e
(4) lo s of pigment by repeated subcnltur 10 the 3 me med um To Face Page 86



PLATE XX

TRICHOPHYTON CONCENTRICUM
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Cultural characters  Primary
culture ta sohid medium 15 difficult
owing to the fact that the redun
dant portion of the horny layer of
the epidermis does not give any
growth  Fresh materal adhenng
to the skimn should be utilised rejec
ung the redundant part sticking out

For culture treat the scales
1n alcohol for 5 minutes and 1nocu
late tiny bits of infected material
i glucose broth  Sabouraud s
glucose agar and Czapek s svnthetic
a2gar In glucose broth the growth
appears on the 3rd or 4th day and
forms as a powder puff ball of

Fig 33— n1em (1) Intercalary a
chlamydospo 8 { ) Terminel chlamydo po s  Myceliz  In Sabourauds glucose

agar wvisible growth occurs on the
4th or Sth day but in Czapeck s syntheirc mediom the growth s delayed ull
the 6th or 7th day m Sib d's medium the cultural

character for a long ime  without pleomorphism  The growth 1s about 1 em 1n
3 weeks The character of the growth 1s cerebniform grevish brown colour
covered with white powder The growth increases to the size of 15¢m n
6 we-ks On glucose agar the growth 15 raised yellowish brown in colour
Under reduced oxygen tension in glucose agar the colour develops to a salmon
ptnk  when the tube is secaled with a rubber cap
Meroculture  Termina!l and lary cht are ¢h

Arthospores 1n chain form when the growth occurs in glucose broth  Mycelial
racquets are common and aleuriospores are absent or rudimentarv  (Fie 33)

Woods Iight The culture shows a dull yellowish fluorescence

Animal moculation  Inoculations into human voluarteers has been successful

TRICHOPHYON FERRUGINEUM (Ota) Langeron & Milocheritch 1930

Microsp

Synony fe Owa 1921 M japorscum Dol and
Kambayashi 1921 M aureum Takeya 1925 Af orientale Carol 1928

It causes ringworm of the haw n children in China  The infection was
recorded tn a European school boarding 1n [ndia (Dey and Maplestone 1939)

Direct examnation  Infected hair shows spores having an arrangement hike
those of microsporum  they are about 3 f# in diameter

Culture  The growth 15 slow convex raised glabrous and faviform with
fusty colour and hence the name—ferrugineum Irregular radial furrows
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divide the growth 1nto sectors The
growth may be covered with duset1n
the margin (P1 XAL b)

Microculture  The fungus 1s charac
terised by of tetminal chlamydospores
mlong the are 20to 30 # which with
their ends pomnted  Atypreal myceh il
racquets rudimentary hyphae pectinate
are often present  Alsuriospores are
rare  when present they are sessile
and atypreal

Wood s ight  The infected hars do
not show fluorescence

Ammal woculation  Inoculations to
Fig 34~T f ugine m (1) Iatercalary [aboratory ammal are sometimes success
and (°) Termnal chlamydospores ful (P XXI &)

TRICHOPHYTON DISCUIDES

Synonym  Ectotrichophyton serrucosum Bodwn 1902 Ectotrichophy ton
ochraceum Sabouraud 1909 Ectotrichophyton albunt Sabouraud 1909 ete

1t primarily affects the cattle It causes large spored ectothnx trichophytosis
with formation of kerson in children and tinea barbae 1n adulis  Ope cne of
kenion caused by this fungus has been recorded in Indin by Dey & Kakon (1955)

Direct examnation  Spores are seen in rows and are nbout 3 to5 4 an
dramerer The myceha ofien show a beaded appearance No myceha are seen
nside the harr (P! XXIt a)

Cultaral characters  The growth s
convex raised smooth and wixy and
frvform wub wrreguiir folds i the
centre with  radiating grooves it the
periphery It s ¢l aricterssed by the
presence of a pigment when recently
1solated (PI XXI) But the pigment
often disappears on sub culture and
may be completelv lost 1 subsequent
subcuitures  Pleomorphism  which 15
characterised by appearance of down
on the surface of the glibrous growth
1s seen when subculture ts delayed

Mcroculture (P} XXH) The myceha
show ntercalary and terminal wval of
round chlamodospores  {Fig 3¢
P! AXID d) Mycehal racquets are frequ
ently present Microcondrs are absent

with & tr

Fig 3»=T thphytn d oid
spores an ) (1) Int ¢ alsry n) () Terr nal

Hanviep res



PLATE XXI

TRICHOPHYTON FERRUGINEUM

(a) Ha r show ng emall pores wth mosaic appearsn e (b) G ant ¢ lony slow & fav form
b racter (c) Macrocon d a 1n m croculture (d) Hair of the exp imental a 1m\lshow ng
tempe ry infect on
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PLATE XXII

TRICHOPHYTON DISCOIDES
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Wood s hight The 1nfected hair gives 2 dull white fluorescence and 1s difficult
todetect  In culture the growth appears to be dull white but clear

Animal inoculati Ex 1ly the fungus prod lesions 1n common
laboratory ammals

GENUS EPIDERMQPHYTON

EPIDERMOPHYTON FLOCCOSUM (Harz) Langeron & Milochevitch 1930

Synonyms  Acrothecrum floccosum Harz 1871 Tuchothecum floccosum
Harz 1870  Epidermophyton inguinale Sabouraud 1910 E  phearum Nicolau
1913 E ehperforme MacCarthy 1925 Trichoph ton inguinale Sabouraud 1907
T untertriginis Sabouraud 1905 T cruns Castellam 1908 E cruris Castellam
and Chalmers 1910

It 10vades the skin producing a condition of eczema marginatum of Herbra
or ningworm of the groin commonly known as dhobte itch  But 1t may affect
the glabrous skin of other parts of the body as well as the nall It does not
affect the hasr

Direct ¢ Mycelia chains of spores are seen in a
fairly larye number  They are usually wavy 1n appearance (PI XXIII a)

Cultural characters It 15 a slow
growing fungus In Sabouraud s glucose
medium the colour 1 lemon vellow or
olive green with short white cottony
duvet on the surface which are stenle
The centre of the giant colony 1s folded
with radiating furrows (P1 XXIII b)
Pleomorphism 1s characterrsed by for
maucn of white duvet on the surface
of the growth

Mcroculture (Fig 36) Macrocodidia
are farge clavate smooth thin walled
and planseptate with 3 to 4 cells and 7
1012 # by 20 10 40 ¢ 1n s12e  They are

(Fl‘)g lfli:i";zr:"ﬂ”" d/; am often seen 1n clusters with rounded ends

ouaded nd*: ”c;::!du:‘:r::‘ Chlamydospores are seen 1n large

pumbers  Mycelral racquets are also
seen  Spirals if present are rud y 1n nature M dia or pectinate
hyphae are absent

Wood s ight  The colony appears dark olive 1n colour

Animazl moculation Laboratory antmals are not susceptible
[t
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PLATE XXIIl
EPIDERMOPHYTON FLOCCOSUM
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M audoumy mfection of the scalp and climcally it can be easily differentinted
from  black dot ringsorm caused by trichophyton infection ( Table IX)  From
the haury scalp the infection may spread on the face neck or teunk 1nd cailed
unea circinata These arc small patches on the glabrous skun and produce
small scaly irnitable patches without the usual festooned margin (P XXIV)

Rerton formation 15 commonly seen 1 infections caused by M cams and
M gypseun which are 1mmal mierospora

Dragnosis  Climeal preture Microsporum mfection 1s essentially 1 disease of
children espectally durng the school going age, The presence of one or more
bald scaly areas exhibiting broken hair stumps sticking out 1n different decections
1s absolutely diagnostic

Wood s light  For further vanficatton exammation of the patient 1 a
dark room under Wood s light shows fluorescence of the affected hair attacked
by M audownt  In order to obtamn satisfactory results the affected part should
be cleansed with ether alcohol mixture Wood s light 1s filtered vltraviolet rays
through Wood s filter The glass ts made of sodium barium sihicate contumng
about nine pee cent of michel oxide  The filter permists the passage of the the
spectrum of monochromatic ultraviolet rays m the region of 3650A° which
produces the maximum fluorescence 1n case of A audoun: infection

Duckworths chloroform test A few suspected haies are placed on n gliss
shide and soaked with a few drops of chloroform The test 1s positne when
after the evaporation of chloroform the hair becomes chalky wiite in colour
A posttive result 1s characteristic of microsporum anfection 1 which there 18 a
sheath of spores around the infected hair

Microscopic exanunation  The broken 1nfected stumps of hair are mounted
10 a drop of sodium sulphide solution under a covershp and the soluhom s
heated without boihng After a few munutes the hatr 1s examined under the
low power and then under the high power which shows a chiactenstic mose
appearance due to arrangement of spores n groups The spores are about
2t0 3 g n diameter  Near the root of the hair Adamsen s fringe may be seen
(Pl A1 b)indicating that infection Is spreading in this part of the hair

For the dignosis of species study of cultural characters 15 necessary

TRICHOPHYTOSIS OF THE SCALP

Trichophyton infection of the scalp 1s chiefly due to endothrix trichophyta
They cause black dot rningworm of the scalp m children

Classification  Trichophyta have been divided into three chnseal groups
according to whether the fungus nfects the interior or the exterior part of the
hasr of both the wterior and the extersor  When the 1nfection 15 himited to lh;
snterior of the bair the fungus 1s called endothris srichophyton  The ‘f"”’; :x
the endothnx trchophyta are larger than those of mucrospora and ‘"‘;;w
3105 pn dameter ¢ g T viofoveum T tonsurans T a(‘rummaumf“ anrc
which 1nfect the surface or the external part of the harr or the haw for x, o
called ecrothrix trichophyta ¢ g T mentagrophytes  The fungs cht ;r::jamm
the snterior and the extenor of the hair are cailed ectocndothrix of ne



PLATE XXV
BLACh DOT RINGWORM (TRICHOPHYTON TONSURANS)

Black dot riagworsm of the scalp cansed by T ¢ Note the small muttiple areas of
baldn » eaused by #tumps of brok n Il To Face Page 92



5 PLATE XXv|
LACK DOT RINGWORM (TRICHOPH}YTON HIOLACEU vy

Multif le gateles of 11 ek dot ringworm [ tle se Ipe used by T ol ¢ m
To Face Fage 93
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But this 1s no longer considered as a separate chmcal type because dunng the
early part of infection an endothrix trichophyton may look like a neoendothnx
Ectothux tnchophyta have been further subdwvided into those with small
spores 310 5 fv1n chameter1 € microidis € g T mentagrophytes  Those with
large spores are called megaspores The spores in this case are 5to 7 ffin
dameter ¢ g T rosaceunm T discodes Eciothnx tnchophyta are often
of ammal ongin and show mflammatory reactions with kenon formation
Ltiology Three species of endothric trichophyta may produce black dot
ningworm of which one produced by T viol 15 the 1n India (40 91
per cent of nngworm of the scalp) and 13 specially seen in Mohammedan children
T crateriforme common n France has been 1solated from Anglo Indian and
European chidren 1n India T sulphureum 1s an allied orgamsm common tn
England This and T accumunatum have not yet been encountered 1n India
Symptoms  Black dot ringworm 1s characterised by small, multiple bald
patches on the scalp which on close observation are seen to be studded with
numerous black dots ar the mouth of each hawr follicle This 15 due to
the harr bemng broken off at the point of emergence from the hair follicle giving
a charactenistic appearance (Pl XXV XXVI) In a certain number of cases
the skin may be affected specially on the face neck where multiple nnged
patches of tinea circinata are seen
Diagnosis  Microscopic examination of the infected hawr  shows mycelal
spores erther oval or with square cut ends arranged n chains 1 the long axs
of the hair  These spores are about 3to 5 # 1n diameter and are larger than

those of microspora It 1s very important to differentiate scaly and black dot
ringworms which are tabulated

TABLE IY
DIFFEPENCE BETWELN MICROSPORUM AND TRICHOPHYTON RINGWORM

Mierosporum (scaly) ringworm Trichophyton (black dot) ringworm

Patcheson Only o & or two big scaly | Multiplo small bl ¢k dot patctes

the scalp patehes

Hwmwrstundp sStump are long  and stick | Stumps sre ve y small and fush with
out on dfierent drctons i th aurface of the skin, No sheath 1

Grey h gheath forms et the [ s en Thev bresk easly atthe time of
oot of the ha pilation

ieroseo Spo es atoemall (3 ft)and give | 8p res are large (5 ) ard give a beaded

scopy 8 mosa ¢ appea snce appearance along the long ax of the
hair

Culture Shows charactenstic growthof | Shows cha acteristic  growth of the

the species | spec:

heron Tt 1s 4 suppurative condstion of the scalp 1n cases of nngworm with
nflammatory changes of the hair follicles The prnimary infectton 1s responsible
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for the suppuritne condition but secondary nfection 1s often present  The
wflammatory reaction 1s often beneficial to the host as the process 1s matures
attempt to get rid of the infection by suppuration and spontaneoys epitation

The infecting fungus may be A cams M gypseum of T mentagroph tes
(P4 XXVi) The condition of kerion 1s characterised by a boggy, infammatory
swellmg of the nngnorm patch of the scalp produced by 1 fungus of animal
ongin  Individeal hair follicle shows folliculitss 10 begin with and this later
progresses to an acutely inflamed patch with pus formation  Hayrs 1 the patch
become loose and can be easily pulled out with a parr of epilation forceps As
suppuratton occurs there 1s a tendency of spontaneous cure by scarring and
permanant baldness results due to obliteration of the hatr follicles by the scar
tissue

Prophylaxis  Ringworm of the scalp 15 a highly contagions disease and s
extremely school child. Ep:d may break out mn
boarding schools  All chuldren should have careful examnation of the scalp
before admussion 1nto the school and also pertodically when they youn the school
after vacations  Help of Wood s Iight 1s essential for this As soon as any
nfection 1s detected, the child should be 1sofated and put upder treatment  Hats
hair brushes combs ete of patients and all contacts should be sterthsed but when
this 15 not possible these articles used by the patient should be burnt  “The patient
should wear a tight fiting Iimen cap through out the course of treatment He
or she should not attend the school till completely cured In a borrdmng school
the child should be segregated

Treatment The mam principle of treatment 15 1o get nd of the mfected
harrs by a process of epilauon Epilation 1s followed by apphcation of mild
antiseptic omngment which contams non rrritant fungiaidal rgents  The fayer of
ointment acts on the spores of the fungus and also prevent the spread of infection

The ointment should not be strong enough 1o canse 100 much yrsitation
Omtments that are usuallv used are 5 per

by hair
or inflammation of the affected part
cent ammoniated siercury or I per cent thymol or 01 per cent pheny! mercure

nitrate or an ointment containing 0 5 per cent each of 1odine crystal and ¢rnnamon
ot Irrsant apphcitons ke croton oil turpentine or chrysérobin are unnece
ssanly hazardous  Loose hairs may be best removed by shampoos or 1 liquid
soap Rubbing too wigorously or too frequently may break the hair instead of
making them loose Ininfections with fungi of animal onein tike T memagro

pintes M lanosum inflammatory reaction s severe and as a result therets 1
dency of and sy cure by scarrian of the hare fothcle

1 PP

fn these cases prognosis s good and all that 1s required 1s the 1pphication of

a nuldly antiseptic omntment

ANIISFPTIC COMBINED  ITH HORMONE THE RAPY  In a study by Lenis
Hopper and Rerss the authors found oestrogen and androgen to be quite effec
wve i sigro agaast nngworm fungt but chimcal results were poor when such
agents were apphed locally to areas of nfection  Gonadotropic hosmenss wete
tried by Ghosh and Dey (1945) 1n 23 cases of ningworm of the scalp combired
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with local ) of fi dal paints thymol and cinnamon o1l
n tiocture jodt mitis or O 1 per cent ointment of Phenyl mercuric mitrate
The use of the gonadotropic hormone has been himted npprehending that
precocious puberty might be imtiated specially in girls  Oestrogenic hormone
ike stiliboestrol 15 given 1n doses of 1 mg three times daily for 20 days or unti!
the child exhibits symptoms of toxicty such as inflammation of the breast vomu
nag ete It has been found that combined treatment 1s better than either
hormone or antiseptic omntment alone Those who are interested are referred
to the oniginal paper

EPILATION This may be rendered 1n one of the following ways The hair
should be cut short and the scalp should be examined with Wood s filter from
time to time for the progress of the case

MaNUAL EPILATION  This 1s feasible when the patch 1s small and single
The infected hairs as revealed under Wood s light 1n a dark reom are pulled out
with a pair of epilation forceps  The process is repeated twice weekly and the
patches are covered with the after epil: On other days

the patient can apply soap or shampoo after which the owiment s apphied
The patient should wear a tight linen cap which should be boiled every day

EPILATON BY IBRITANT DRUGS Local application of wrmtant drugs

p acute 1nfl and of the hasrs which are then easily
pulled out eg croton o1l 2 per cent chryserobin in acetone But m such
applications there 15 danger of scarring and p baldpess  Si

must however be stopped before the application of X ray treatmeat

EPILATION BY THALLIUM ACETATE Thallium acetate administered orally
m therapeutic doses loosens hair roots 50 that all the hairs can be easily pulled
out after 18 to 21 days The drug has the disadvantage that the therapeutic
and toxic doses are close to each other so that there ts always a risk of using it
The therapeutic dose 13 8 mg per kilo body weight given as a single dose in
children upto 10 years  The toxic dose 15 8 5 mg per kilo body weight

Mode of admmustration  The child must be acurately weighed 1o a nude
state and the weight 1s recorded  The dose 1s calculated according to the body
weight and thallum acetate 15 adminsstered as a sngle dose 1n a cupful of
sweetened water  Hair begins to fall after 3 weeks The therapeutic action of
the drug 15 due to the selective action throgh the sympathetic trophic nerves
Common toxic symptoms are pain 1n the muscles and joints convulsions of
choreic nature alb 14 disturd etc  Adh plaster
15 applied all over the scalp on the 18th day after the draught and complete

epilation 1s produced by taking off the plaster cap on a subsequent date Fung
cidal remedies should then be applied to eradicate the infection thoroughly
and completely before regrowth of the hair which commences after four weeks
EriLATION BY X Ravs Total epilation with X rays followed by the apph
cation of antiseptics 15 the standard method of treatment  For X ray epilation
the method of Adamson kienbock 1s followed  In this the scalp 1s divided nto
five areas namely frontal vertical occipital

and one over each ear and
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approamately a dose of 370 umts of X rays are admrmstered to each area This
treatment does not kill the fungus but the hare paplae are devitalised tempo
carily and withia 21 days haws fall out ncluding the infected ones contning
spores and the fungus  The scalp stll remains tnfected and antiseptic ointment
as mentioned before should be applied daily for this purpose along with the
application of soap and wash

The cure m such cases should be carefully observed and examined under
Wood s Iight so that no area remains untreated or becomes new Iy mfected

Contraindications of X rays  Impetigenous pustular lesions should be
treated and cured before the X ray exposure otherwise the leston may spread
on the whole scalp  kerion cases should not be treated with X ray

Danger of Xrays A permanat baldness may occur after an over exposure
This should alwtys be done by experts with an mdemmty bond from the
guardian of the patent Ulcers may be agpravated and may cause deep scars
with permanant baldness

Treatment of herion Thick crusts are removed with starch and boric
poultice daily for several days till the scalpis clean  Loose hairs are remored
witha pair of epilaton foreeps When the part 15 farly clean lotio triple
dye 1s painted twice a day on the patch

TINEA BARBAE

Synonyms —Tinea sycosts hyphogenic sycosis etc

Defimtion  This 1s an infection of the beard arcas of the face and nech
caused by ectothrix trichophyta or mucrospora of ammal ongin productng
inflammatory lestons and pustule formation  Cases have been reported from
Europe and America two cases have been recorded n India by Dey et 2l {1946)
caused by T gypsetem(P] XXVII d)

Pathogenesis The disease may be transmutted from man to man through
direct contact or shaving e barbers shop The mfection may be contracted
also from fected 1mmals like horses

Signs and symptoms The disease staris on a localised area of the beard
reglon as ted uchy acutely inflamed scaly patch with formation of pustules
at the coot of the harr gning a boggy appearance  Suppuration fakes place
1n the haie follicles which remun widely gaping  The hae remams loose tn
the follicle and the tnfected hair can be easily pulled out with a pair of epilation
forceps  The affected patch becomes rased mflamed and pamful  In mider
ases the imflammatory feaction may be less severc or only small areas of scalv

Inan advanced case almost the whole of the beard arer may

patches are seen
be wvolied tn patches with groups of suppurating har follicies  The upper hp

ine the
s not wsually wvolved but the infection may spread here also tmichin

moustache area
Dilferentral diagnosis  Tinea barbae should be differentiated {mm"s,:;f:il

barb ¢ the Jatter being staphilococcal tn onzin Sveosis h11b;c :,\,m,,..

superfictal pustutar folliculins  There 15 pus in each follicle witht
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The whole of the beard area 1s affected
Hairs are not Joose and cannot be eastly

and 1nduration araund the hawr follcle
wnstead of patches as 1n tinea barbae
pulled out

TABLE ¥

DIFFFRFN\CE BETWE ¢\ TINFA BARBAL AND 83 CO»IS BARBAE

Tinea barbae

Sycoss barbae

DISTRIBUTION  The infection s loca
Tised 1n patches single or multiple

OPCANISMS Trichophyta or microspora
of Ammal ongin

LESION kerion ike bogey patches of
inflamed areas  Hair follicles are
gaping and hairs are loose and pulled
out easily

MICROSCOTIC ¥ M AMINATION  The fun

The infection 1s generahsed infec
ung all the bair follicles

Staphylococcr

Hair follicles are affected  with
superficial pus formation and ery
thema and induratton Haws can

not be pulled out easily

Hatrs do not show any fungus

gus can be demonstrated in the hawe

Treatment In a very eéarly case when the infection 1s hmited o the skin

and has not affected the hair follicles local application of Whitfield s ointment
or application of tincture 10di mitis 15 quite effectine to remove the mfection
When the hate follicles are affected a preliminary application of hot bone
compress or starch boric poultice will help removal of the crust Manual
epilation 1s easy as the hairs are loose 1n the widely gaping hair follicles When
the part 1s clean triple dye or tincture todi mitis mav be applied twice daily
Phenvl mercunic mitrate otntment (01 per cent) or S percent ammontated
mercury may be applied at night Sodium propionate (10 per cent solution tn
alcohol) may be sub for d of mercury In persistent
cases X ray epilation of the affected parts 1s advised At Jeast two microscopte
examinations should be negative before the patient 1s declared to be cured

RINGWORM OF THE GLABROUS SKIN

This 15 an nfection caused by a group of fung and charactensed by ninged
vestcular lesions of the skin specially on the ingwinal regron Joir back hands
and feet or soddemng of webs of toes exfoliative and hypertrophic lesions of
the palms of the hands or soles of the feet They produce severe ichirg
followed by weeping crust formation and exfoliation The lesions spread
by peripheral extension to a large extent

Etology The causative orgamsms are Fpidermophyton floccosum  Tricho
Pphyton rubrum T nterdigitale and other trchophyta and rarely MICIOSPOr
13
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Act The disease 1s co lv seen in adol and young 1duits and
may peestst throughout the whole life It 1s very rare 1n children below |2 years
and this 1s accounted for by some due fo the presence of thymus secretion
which inhibuts the growth of the fungus 12 the glabrous skin

SE\ The infection 15 commoner n males than tn females

FRICTION  Frictton of dhott 1 the loin area chafing in the mtergluteal
fold and wngunal region remove the protective horny layer of the skin and
predispose 10 nfection  Constant washing with alkal soap has the same effect
by removing the superficial horny layer

TFMPERATURE  The fungus grows well 1n hot and humid weather and
the disease rematns quiescent during the wanter months

MOISTURE  Mossture 15 necessary for the growth of the fungus and perspr
ration wn the hot weather keeps up the morsture In the mgunl axdhiry and
mterdigstal areas the skin becomes sodden with perspiration as there 1s lack
of proper evaporation n these areas  Sweat washes the acid mantle of the shin
which cotans proptomic and other aromatic acids and protect the skin from
infection  Thus an i1deal substrale 1s provided for the germination of spores
of the fungus and high atmospheric humndity augments the condition

SA\PROPHMTIC LIFE OF THF FUNCT The fungus passes a saprophvuc
life outside the human body m most earth wood damp leather and other
organic substrates fike decaying orgamic and vegetable matters  Hence
people walking bare footed or athletes are prone to this mfection andn them
growth of the fungus 1s favoured by moisture n the terdigial regions
The fungus may thenve on seats of comode bath mats corr mats ete

Pathalagy  In culture 1t can be demonstrated that the fungus has roots
surface runners and aerial hyphae bearing spores  The roots of the fungus grow
downwards passing in between the prickie cells as fac down as the papiliac to
open up the lymph spaces and derive their nutnition  Tins results 10 formation of
vesicles at the spreading margin of the lesion  This 1s associated with intense
1tching due to trritation of the nerve endings until ths tension s refiesed by the
rupture of the vesicle accompanied by serous exudapion The serous exudate
dries to form a thich scab contaming the segetative fung and arthrospores
at the spreading margin of the leston  Serum usually inhibits the growth of
ordinary bhacternia but streptocecct may grow in the clear secretion ;;;J_st;':g
secondary streptococcal dermatiis - (For detals sce Acton and McGuire 192 .

Rungworm of the glabrous skin may be descnibed under (1) Tm:.;n C”:::;"
{2) Tinea corports (3) Tea cruns {4) Tinea axsllans (5} Thnea pedis ¢
These are characterised by round or oval patches usually
other parts of the body  The lesion may spread from
sa of Trichophyta  AMicrosporunt
Ny seen i children characterssed
The lesions

Twea Crromata
sccondary to lesions on
the scalp and 1s caused by amimal Microspo!
audowind nfection of the glabrous sk 1s usua
by round or osal scaly patches without any typreal ning form::ulclm
are oftea seen on the neck forehead face or shoulder (¥ Xyl
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Trchophyton 1nfection of the ghibrous skin may be caused by an endothrix
or ¢ tothrix trchophyton  The lesion produced by T wolacewm in children
arc often g neralised muluple and scaly in character (Pl XXVIIL) They may
occur on the glabrous skin of the adult without any scalp lesion  The lestons
ate sy i Lesions produced by heig tichophyta show defiaute
cireinate patches the margin of which 15 raised and well circumscribed  The
spreading margsn Is often assoctated with vesicle and pustule formation

Tinea corporis  Ringworm of the glabrous skin often occurs on the trunk
and extrenuties as 4 spread from the primary affection of the crural region (See
unea crurs)  In infections ciused by T rubruntin India | sions spread extensivelv
on the body with a typical purplish colour of the lesion

Tinea cruns  The classicn] form of the disease 1s seen 1n infection caused
by E floccosum The tnfection was onginally described by Hebra tn 1860 as
eczema marginatum It 15 usually imibated by foction caused by underwears
and ths 1s why it 1s often called Dhobt itch  The crural regton may show
rngworm caused by T gypseum var interdiguale and T rubrum  The Iatter
infection 1s common 1n India and very persistent T gypsewm ~ar interdigitale
wsually spreads from a mdus present in the web between the toes wheret
produces athlete s foot  but 1n case of T rubrum infection of the foot nail or the
mngwnal region forms the nidus from where infection spreads on to other parts
of the body

In the genttocrural region the leston starts as a well circumsenbed ninged
lesion with a ratsed margin studded with small vesicles at the periphery The
patch 15 severely itchy and the ervihematous vesicles are soon broken and
dry scabs form at the margin  Streptococcal infection 1s apt to occur at this
stage piving an acute eczematous condition of the lesion In an established
case the lesions are sy 1 buted showing a fe d raised gvrate
margin It spreads peripherally on the inner margin of the thigh scrotum
perineal and 1ntergluteal regions and rarely to the skin over the pems  Secondary
tnfection by streptococct and staphylococer produce impetiginous scabs  Har
mvolvement 1s unknown

Tmea axillans  These lestons which are climcally simidar to tinea cruns
are seen 1n the armpit and both the conditions namely tinea cruns and tinea
axillans are often seen 1n the same patient at a time

Tinea pedis  The common causatine orgamisms are T rubrum
var aterdigitale and E floccosum  Three clinical types are
namely (1) Interdigal type (2) Vestcular type
the sole of the foot

T gypseum
generally seen
(3) Hypertrophic type 1

Interdigital type  This 1s the commonest and the most important tvpe and
commonly known as athletes foot mangoe toe or Hongkong foot etc
The lesion 1s charactenised by sodden whitish appearance of the skin between
the fourth and fifth toes and forms the midus of infection The infection 1s
persistent and 15 mawmtained at this site for a long time with acute exacerbation
1n the summer and rainy seasons (Pl XXIX b)
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Vesicular type  This often originates from the margin of the foot and appers
on the imstep or back of the foot where the skin 1s comparatively
thin At these sites they form vesicles 1n groups and 1 definute margin
may be present m some cases The lesion shows an acute mfiammatory re
action which 1s pawnful and 1t 1s often followed by pus formation The fungus that
1s 1solated from this type of leston 1s T gypseumt or T wmterdigueak (P AXIN <)

Hspertrophic type Thists seen 1n chromc cases of nngworm caused bv
T rubrum  In ths type the horny layer of the sole tncluding the heel and side
of the foot are thickened diffusely or in hypertrophic patches forming plaques
The surface of the hypertrophic area shows exfolation cracks and fissures
(Pl XXIX aande) Theyshould be differentiated from simular hypertrophic
leston produced by Nocardia kheratohtica (Pt IV Fig 2) yaws and syphilts  Such
a leston 1s 1pt to occur sometimes on the dorsum of the foot also (PI \ XTI\ d)

Complications  Secondary imfection often takes place producing weeping
eczema caused by streptococcal infection or 1 condition of celluliis  Phytdes
are occassionally seen on the palms and soles as a result of sensttisation
caused by spores escaping mto the blood stream from the site of primary
lesion but fung: are absent 1n the 1d lestons

Melanoleucoderma and ringworm fungi  There 15 2 condition of melanolcuco
derma as a late syphilitic condition ¢k 1sed by hyperp of palms
and soles giving an appearance like that of Pinta  Infection with T rubrum
15 often assoctated with 1t and the fungus can be 1solated in those cases It s
not only present tn the tropics but one such casc was scen by the author
St John s Skin Hosprtal  London (1950) The fungus in that c1se was found
to be T sulphurcunt wstead of T rubrum (Pl XXX)

Duagnosis  Ringed lesions in the gromn  axilla or other parts of the body
with scaly appearance and assoctated with antense tching are svery much
suggestive of ringworm but ringworm like lesions 1n the neck of adult persons 15
almost always due to seborrhoetc condition rather than ningworm

In wterdigital affections the skin 1s sodden but on the nstep vestcular
lesions are characterisic  This condstion must be differentiated from pompholyx
of the hands and feet caused by sensiisation Diagnosis should always be
confirmed by the presence of fung: by mucroscopic and cultural exanmnation of
the matensal  In pompholyx and othec 1d reactions the fungus 15 absent and
fungus ifection 15 ruled out if the trichophytin test 1s negatne

MICROSCOPIC EXAMINATION The part for scrapmg 15 first cleaned wuth
a mucture of equal parts of ether and alcohol and then scraped with a sterile
(flamed) Pagets kmfe The scraping matenal 1s collected between a pair of
stertle slides A part of the scraping matenal 1s transferred on to another shde
and a covershp preparation 1s made with sodrwum sulphide solution  The shide
1s gently heated without boiling and the p 1s ready for

when there 1s complete keratolysis
While examining the scales care must be taken not to be confused with

ot dun
fungus hke structures the so called  mosaic fungus This 15 an artifact
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to d posit of cholesteral between the cells of the epidermis These deposits
form structures Jike true mycelia but unhke mycelin they are rregular
th ic size and contour They are always found 1n the mtercellular space and
do not traverse across the cells whereas true mycelin always lie across the
epithelial cells (Fig 29¢ p 83)
Cotnuri  Infested materals can be cultured on Sabouraud s medum
1 test tubes but for the study of colony characters giant colonies are obtaned
1 flasks containing Sabouraud s proof medium with maltose agar
Prophylaxis The disease 15 apt to recur and for this reason prophylaxis
should be strictly observed The midus in the interdigital or crural regions
should be treated properly and radiwcally cured Walking bare footed 1s strictly
avoided  As there 15 chance of coutamnation underwears should be boiled
every day or as frequently as possible Public baths and comedes are sources
of contarunations and these should be avorded as far as possible In the ramny
season shoes may beeome mouldy The shoes should be dssinfected with
formala spray at regular intervals and put in the sun  Socks should be
changed and boiled or disinfected every day Feet should be kept dry using
sulphut and camphor powder other flexural and intertnginous regions of the bady
should be similarly treated Vinegar or3 per cent acetic actd or powder
contaiming previonic acid or undecylenic acid may be apphed in the foot and
mntertnginous regions
Treatment Ringworm Is a chronic disease but i the genitocrural and
other tegions where the skin 15 thin acute exacerbation due to streptococcal
nfection 15 often scen In the acute condition evaporating lotions Goulard s
lotion lotio calamine or 14000 solution of potassium permanganzte may
be applied locally But when the infection has further advanced lotio
acriflavine (1 5000 aqueous) may be applied on 2 gauze soaked with the lotion
termittently for two to three hours three or four times 2 day  Ths 1s applied
tnsuch a way that the part 1s not sodden When the oozing has stopped
zine or bor ! should be applied Secondary infections n
the 1aterdigital part of the toes with cellulitis 15 best treated with application
of Pot permanganate Jotion followed by application of lotio triple dye When dry
this may be followed by apphiation of Castellap s paint
In the chronic condition unguentum Whitfield 1s the best application
pacticulatly on the thin senstive skin like those of scrotum  grom of face
In the grom as a routine measure undecylenate powder (10 per cent zine
undecylenate) or sulphur and camphor powder should be applied m the day
ttme twice or thrice daily and at might of Whatfield s I
advocated as a routine Dithranol ointment cures tinea more quickly than
other remedies but there 1s a great danger of irutation from the drug  For
sensittive areas 1t should be used in a concentration of O S per cent but in other
chronyc or resistant cases 1t may be used in a concentration of 1to 2 per cent
On the body fands feet and hypertrophic patches on the sole of the foot
Tiagworm pawat 1s an excellent remedy  One application a day 13 quite effective




to2 MFDICAL MYCOLOGY

unguentum Whitfield may be apphed in those ares at mght In areas of
secondary infection causing pyodermia  ungpentum hydrarg ammon du may
be applhied to get nid of the secondary infection before Whitfield s ointment 15
apphed on the part

TINEA UNGUINUM (Ringnorm of the nail)

Ringworm of the nail 1s caused by a group of fung and the infection 1s
often secondary to nngworm of other parts of the body The nfection 1s
seen to tnvolve nails of both fingers and toes 15 a result of extension of lesion
from the neighbouring areas but the finger nails may be contanynated
by scratching the body

Pathogenesss  The disease 1s very common in India It ss crused by
Trichophvta and £ floccosum  The commeonest trichophyta 1n India are
Trichophy ton rubrum but T interdigieale or T sviolaceun; e rirely seen

Signs and symptoms  The disease commonly starts on the free border or
the Iateral margin of the nail plate  The infection may be due to direct extension
of the lesion from the surrounding parts or 1s 1 result of scratching a ringworm
patch on the body The spores are usurlly lodged under the na plate and
mycelia proliferate from these spores causing a greyish white mass consisting
of keratin and mycehal filaments which raise the nail from its bed The
infected nail becomes hypertrophic opague  lustureless and bnttle yellowish
white 11 colour The nail bed 1s gradually involved and the nail shows a
typical moth eaten appearance (P! XXXI)

Diagnosis  Psortasis may wvolhe the nail plate very often resembling
ringworm of the nul  but siens of psonasis on other parts of the body would
at least indicate the possibility of the affection caused by psoriasis  Microscopic
exarwatton of the nail under a sodium sulphide preparation will chnch the
diagoosis 1a @ case of mngworm  For this the covershp preparation of the

material with sodwm sulphide solution s hept for about three hours with
heating of the sofution at intervals  After that period the material becomes
soft nd 15 pressed gentlv under the coversip to spread 1t It then cxamuned

under the Jow power and confirmed under the high power Mycela often
show a beaded appearince due to formation of arthrospores

Cultute of the materialis best done in Sabouraud s medm with pentian
violet This prevents the gross coalanunation and creates a favourable conds
tion for the growth of the fungus

Teeatment No local treatment 15 satisfactory except avulsion of the nast
wnder nitrous oude anaesthesta  Thorium \ varmish has been clumed to have
ginenvery good results  Applicauon of Castcllanis pamt twice daly when
continued for about s1x months may cure the condion In some cases For
this the nail ts scraped 1o such 1n extent that ihe affecied Gssuc s alwo 1

completely removed before the paint 1s appleed
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FAVUS (Tinea favosa)

Favus 15 an anfection of the hait and skin caused by Achorion sehoenfesni
In Japan 1t s caused by A schoenleim and A schoenleins var lica but 1n
Indta favas 1s caused by A actiom and an ofganism allied to A schoenleim
var mongolica (unpublished) It may affect 1 person of any age but children are
usually victhims of this disease 1t usually wnvades the scalp but  glabrous
skin nmls or mucous membrane may be affected The fungus gives a typical
mouse like odour  In India the disease 1s commonly seen 1 kashmur Punjab
and Rajputna but does not occur in the eastern and southern parts

Symptems On the scalp the lesion begios as smail  yellow  sulphur
coloured cup shaped dises around the hair follicle called scutvla The
concavity of the cup 1s upwards  When a disc 1s removed 1t leaves an oozing
ulcerated area which 1s red with seropurulent discharge The scululum
increases 1n size and coalesce with the adjacent ones Thus 1n an advanced
case the whole scalp appears to be covered with a thick  yellow coloured mud
plaster (Pl XXXI1) The lesion spreads from the scalp to the body and
form scutula along the lanugo hairs Nuls are similarly 1nvolved showing
the same type of thick deposit of the fungus mixed with dry secretion
debnis epithelial cells and leucocytes

Diagnosis  kerion may be mustaken for favus When the scutulum s
dissolved 1n sod sulphide solution and examined under the microscope 1t is
found to contain a network of mycelial threads 1 which there are epithelial
debns and pus cells  In the hair which pierces the scutulum myceha are
arranged along the long aus and hence the hawr splits Jongrtudinally and do
not break

Prognesis lIn the scalp 1t 1s very difficolt to eradicate the discase but
favus of the glabrous skin 1s more amenable to treatment

Prophylaxis  Favus 15 highly and P 2 of the
patient 1s :mperative  Hats turbans or other head dresses should be burnt and
ught fitimg washable cotton caps must be worn and boiled daily for disinfection
till the patent 1s completely cured

Treatment  Scutula are removed with 10 per cent salicylic acid or 2 per cent

oleate Epil of the hatr with X rays 1s advisable and the

scalp 1s then treated with thymol sodine pant  Chances of baldness Tesulting
from the disease are much greater than from X ray treatment If the narl 3

affected 1t should be removed and the nail bed 1s treated as tor nngworm of
the nail

TINEA IMBRICATA

Synonyms  Tropical ingworm Tokelau and other local names
Defimuon  Tinea imbricata or tropical ningworm 1s caused by Trichophyton

and ch d ¢l lly by the presence of extensive,
flaky tissue paper like concentrically arranged scales
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Hhstory The discase was first described by Dampier i *Voyage round
the world published tn 1789  Tilbury Fox described the disease m 1874 as
Tokelau ringworm but he considered the fungus to be identical with that of
European ringworm  Manson (1879 82) was the first 10 describe the disease
mn china n any detar! and he gave the name tinea imbricatn  He considered
the fungus to be a non cultnable trichophyton to which Blanchard gue the
name Trichophyton concentricum  Castellant 1n Ceslon (1910 11) was the
first to cultvate the fungus and proved 1t to be the causatie orgamism by
successful inoculaton 1n human volunteers

Etology and pathogenesss The infection 1s found yn Al age groups
including children  Both the sexes are equally affected  Fhe fungns infects
the glabrous skin but hwr or the hawry scalp 1s not affected  The fungus grows
between the superficial layers of the epidermis formng a2 felt of mtetlacing
mycelr which detch the horny and granular lavers from the rete

Geographical distnbution  The disease occurs commonly m the Malay
Pemnsula South Pacific Islands Southern China India Ceylon South Africa and
Central America In India 1t 15 very common in the abonginals and tnbal
population of Assam restding 1n the submountainous regions namely the
Mikirs Garos Khasis Ravas Nagas and Aborrhs (Dey and Maplestone 1941) and
racely w the plines  The disense was described by Acton and Ghosh (1934)
10 a Bengalt inhabstant residing in the plane 1t the foot of Garo hills

Signs and symptoms  The disetse begwns either in the trunk ormnany of
the Iimbs as 1 round or oval pigmented macule whichis very trnitable  The
macule soon breaks 1n the centre forming a ring with the scale attached ro
therr outer margin  The ring extends at the periphery and mereases in size
and another stmular mactle starts and a nng forms mside the first one In this
way a large patch 1s formed contuning several concentric rings of scafes  The
arrangement of the scales has been very aptly compared by Mlinson with
ripples produced by a stone thrown into a pool of water Sumilar lesions
follow on other areas and seversl systems or comcentric sings appear which
overlp one wnother A fully developed lesion presents a system of ';1”‘::;
wavy lhines which at the first glance creates an mpression that 1 compheat

1 hines
on the skin  The undulwing parallel
appcas b e umbrest e m tinea imbricita

appear like the imbrication of tiles on a roof and hence the ter .
The Naky scales often stick out hke tissue paper 1n such cases The entwe i
surface of the bodv may be affected except the axifla grom and scalp p n‘d
of the hands and soles of the feet  The nails when affected  become brittlc ar
friable Irrtation 1s usvally severe but there is seldom any secondary infection
or inflammatory changes (P XXXIil)

Duagnosis )The (iscasc may be diagnosed chmically by the cnn)ccn:‘v:‘c (:
paraliel rings of scales which often resemble npples when a stone 1:1 (l n"c e
a pool of water The body 1s extensively nvolved 1n this can uc:‘ el
finding of mycehal elements on the scales clinches  the diagnas
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fungus can be demonstrated 1n scales n a covership preparation with sodium
sulphide solution  Culture 1s necessary for identification of the species but
primary culture does not give uniformly positive result unless the matenal s
properly selected

Treatment No satisfactory treatment of tinea imbricata 1s known as yet
Strong keratolyucs ltke 10 per cent chrysarobin or 5 per cent each of sulphur
precipitate and salwyhc acid i vasehne or 2 per cent derobinan an osntment
base show a very good effect but results are temporary and lesions reappear
within 1 short time  Castellans s paint has been recommended and this may be
supplemented with Whitfield s A pigment l—dr ¢
acid acetic—dr 1 and tincture benzoin co 0z 1 may be applied with some benefit
Ringworm paint 1s more clective bu may irextate the tender skin

Dermatophytides (1d or 1de lesians)

Dermatophvtides are eruptions due to dissemination of mycelia spores or
any allergen produced by the fungus from a primary focus of tnfection tn the
body followed by sensitisanon of the skin

Various chnical types have been desenbed namely  papular vesicular
pustular eczematord or rarely of the type of frank erythema muluforme The
commoner 1s the lichenoid type 1n which groups of conical follicular papules
appear symmetrically on the trunk and extremities Fungi are presentin the
primary focus but can not be demonstrated 1n the 1de Iesions

Dermatophytides usually occur in acute lesions caused by ningworm fungi
of ammal onigin eg M gypseumt M camsand T mentagrophntes and sensitisa
tion can be demonstrated by a positive reaction to trichophytin  Eprdermophytides
may be produced by E floccosum 1n the form of pompholyx of the hand
onginating from a primary focus 1n the foot

Treatment  The t of der ytides 1s

p ar spontaneously whe n the primary focus 1s treated

P They disap

GLENOSPORA
GLENOSPORA GRAPHII Siebermann 1889

Glenospora are charaeterised by large
aleuriospores 10 ¢# or more 1n diameter
Mycelia are white at first and Jater dark
and brownish i colour  The filaments
are septatc 2 to 3 A n diameter ram
fied  Fertile hyphae are erect with
terminal conidia which are small {5 po
or less} ovoid with smooth surface
greyish brown n colour (Fig 37) They
grow in ordinary media gelatin 15 not
hiquefied

. G graphu has been found n cases
”lg 37—6 g ph show ng terminal comd & ©f otomycosis and keratomycosis
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GLENOSPORA RHARTOUMENSIS Chalmers and Archibald, 1916

G Rhartoumensis was found in a case of black mycetoma at Khartum
Anglo Egyptian Sudan

Morphology  They show branched septate hyphie 28 to 14 # i drimeter
The hvphae are darker tn old cultures Thes from thick walled dark coloured
chlanydospores (14 bv 11 #) forming black masses on the surface of
potato infustons and nutrient gelntin ~ Aleuriospores are seen 1cro pleurogenously
on the surface growth of old potito mfustons  They 2re 5§ or less tn diwmeter

Culture  The optimum temperiture for growth 1s 30 C It grows well m
carrot as well as w glucose maltose or nutrient agar It does not hquefy
cosgulated serum or gelwin  In fnmus milk 1t grows well ind forms 2 fliky
precipiiate  On maltose agie 1t gives a typical  duskv drab  growth and
with a central elevation with riditmg furrows and firinges at the margin

Pathogemieity It causes African black m w man but
have faled n liboratory wmmails under different expertmental conditions
by various routes

GLENOSPORA4 SEVIONI Chalmers ind Archibald 1917

This organism was 1solated by Semon from a case of black maduromycosis
occuring 1n i indian soldier serving tn France It has been recently wohted
m Inder by Kakott and Dey 1956 from a case of black mvcetoma

o semont closely resembles G Ahartoumensts and may be considered
synonymous with the latter It slightly differs from G Ahartommensis On miltose
1gar the culture 1> characteris~d by a smooth surface inste1d of a central depres
sion of nob with ridual furrows ind fringes at the margm (PI XAXIV. Fig ©)

Pathogenectty It causes Asian biick mycetoma of the foat m man

GENUS ACLADIUM fLink 180
Suborder Aleuriosporineae  fimily Aleursmaceie tnibe Aleurnmae

In culture the mycela wre thin tnd p il with wchadium
type of ileuriospores which are appendicul tte ind borne
pleurogenously
ACLADIUM CASTELLANI Pinoy 1916

The organism was found by Castellin in Ceylon

1t has also been teported from China and
erc in the sk with

and Greece
Malay States It causes ulcers anywh
furuncles or nodules or broncha aclidiosts (Cistellin)
Culture  Colonies ire round  Myielnit hlaments are
about 2 gt tiameter  The chlamydospore arc terminal

- ), ( acrorenous ) Aleurispores are 4 by 3p often tneral

f ‘) obd { plevrozenous ) and rareh  termimal  (acrogenou )
& (Fig 38)

g 38—t canllan {3) Treatment The lesions are not spont neously cured

o?"::;’,,ff.""c}”:',’.',.'.',’,,(" but wmprosement occurs when c1ses Are treated with
do par s potassium todide per mouth
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CHAPTER X
SUBORDER SPOROTRICHINEAE
SPOROTRICHOSIS

of ‘zefisl;::zoncaufsgtt?hoSIs 1s a subacute or chromc granulomatous Jesion
of the shom ame su)’cui/ porotrichum schenchu characterised by gummatous ulcers
nervons sysrem S ancous lssues bones and wviscera mncluding the central

pread occurs by extension along the lymphancs and rerely
by the haematogenous route

History  Schenck (1898) first 1solated and described a fungus 1o Battimore
from a patient with 2 subcutaneous abscess on the arm and placed 1t 1n the
genus Sporotrichum  Hekton and Perkins (1900} reported 1 second case n
USA and called the organsm Sporothric  schencht  Beurmann and
Ramond (1903) found a similar infectton sn France and Matruchot and Ramond
(1905) called the causative fungus Sporotrichuns beurmannt  Several other speeies
have been described from many parts of the warld but they are now considered
to be vanants of S schenchu

Geographical distnibution  The disease 1s common tn US A and France du
Tou (1942) repotted 650 cases of sporotrichosis occuning 1 the gold mines of
South Africa  Twelve cases were recorded 1n the skin out patient department of
the School of Tropical Medicine Calcutta during a pertod of 15 years and of
these detailed studies of two cases were reported by Ghosh (1932) wad Paya
et al (1947)

‘The fungus 1s widely distnbuted 1n nature and it has been recovered from
plants and timbers i rnes by do Toit  Spontancous infection occurs 1n horses
rats cats dogs and rabbits  Meyer (1915) found that the organssm was present
1 the hair and skin of healthy horses comng 1n contact with the diseased ones

Etology The disease may occur at any age Males are more frequently
affected than females  The disease 15 specaally scen farmters g
mine workers and horticultunists  Persons comung 1n contast with horses and
cattle are liable to contract the discase  Man may be infected through wounds
coming n contact with plants and du Toit observed that mine workers might
contract the disease from infected timber

Organismt The causative orgamsm of the disease 1s S schenchil
S beurmanni was found to be responsible 1o cause sporotnichosis  Pamja  Dey
and Ghosh (1949) described a new species and called n S wropcale There
has been a considerable discussion about the validity of the plurility of spectes
on the basis of growth characters in different medea sugarreactions disposition of
condia etc  Dasis has hawerer showa that both the pigment and spore formation
are too vanable to be used as powts for differentiation  becuse both these
depend on nature of the medum and frequency of subculture  Meyer and
Atrd (1915) agamn showed that different 1solates vary n thess brochemcal
reactions and most strains liquefied gelatin slowly  Therefore workers arein
favour of recogmising a single pathogenic species  namely § schenckif

In France
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Signs and symptoms The incubation period 1s 3 wecks to three months
The primary leston may appear on the hand arm or foot where the fungusis
mtroduced throgh a wound  The lesion starts asa hard anelastic non adherent
movable nodule which undergoes softeming necrosis and ulceration resulting
1na gummatous ulcer often called sporotrichotic chancre  Six clinical types
have been described by Beurmann and Gougerot namely (1) lymphatic
(2) disseminated  (3) epidermal (4) mucosal (5) skeletal and (6) visceral
according to the siue involved From the site of primary infection the fungus
spreads along the sub. lympt The lymph: dramming the
arca show subcutaneous nodules alung the lymphatic vessels which become
cord lke These secondary nodules soften and form abscesses some of which
burst forming 1ndolent gummatous ulcers (P1 XXXV) This type of infection 1s
commonn US A Disseminated type 1s commonly seen 1n France and suggestive
of haematogenous spread of the disease No pnmary le 1on ys evident in this
type and the onset 1s msidious  The first symptom noted 1s the presence of
subcutancous nodules scattered all over the body These nodules contain
visaid pus and rarely ulcerate In the spreading type the infectton may be

d but multiple nodules burst and form tuberculotd syphyloid
or ecthynuform lesions  Mucosal lestons may be primary or secondary to

through h route lestons also m viscera and
brains In the epidermal type there s extensive involvement of the skin
with various types of lesions  namely nodules esther ulcerative or non ulcerative
mfiltrating plaques verrucose or papillomatous lesions

Histopathology  Lesions show only a non specific chronic inflammatory
process stmitlar to those In tuberculosis and syphis  The granuloma shows
mfiltration with lymphocytes plasma cells gaint cells and fibrosis  The method
1s therefore not useful for diagnosis Fustform bodies are usvally absent
n the sectton but may be seen 1n smears of pus

Micology The fungus 1s dimorphic namely

(2) tissue phase showing fusiform bodies and (b)

filamentous  form in culture It 1s  difficult to

12, demonstrate the fusiform bodies 1n the pus  They

NN are 15 by 4 # and present i the mononuclear

or polymorphonnclear leucocytes

Culture  The organism 1s better demonstrated

by culture  The material 1s usually obtaned from 2

vodule by incising 1t and tubes are 1noculated and
bated at room and mn the b

Both blood agar and Sabouraud s agar should be

used for culture  The primary culture appears in

Fig 30~Condsof S he k  Sabourauds glucose agar within 4 to 7 days but 1t

1m oulture may be delayed upto 10 days Itis at first creamy

Qf
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and hight brown n colour with an uneven leathery corrugited surface  With
the age of the culture the colour becomes dark brown and the growth becomes
wrnkled 1w the centre with raditting furrows  Excrescences appear tn the
centre of old cultures (Pl XXXV) Subcultures on cystine agar at 37C
shows soft  veast like fusiform bodies
Microculture  Branching myceha are seen extending on all sides with termunal

and lateral contdiophores bearing comdra  Comidia are pynform varying from
4 to 81n number wnd may form a rosette tn some cises (Pl AXXV znd Fig 39)

Biochemucal reactions  Most of the strains hiquefy gelatin  Thev show yanable
sugar reactions with formation of acid

Ammal mnoculatron  Most of the laboratory amimals specially white rats
and mice are susceptible and the intraperitoneal noculations 1n rats produce
acute inflammation of the testes

I 1 rection Aggl has been d rated in patents and
1n experimental sporotrichosts  Spore suspensions are aggiutmated m 1 in
600 dilution of patient s serum but sera of patient s suffering from 1ctinomycosis
may agglutinate spores of sporotrichum (Widal 1910) Moreover the agglutina
tion test 1s difficult as the spores have 1 tendency to spontaneous agglutination and
normal sera may also agglutinate the spores 1n a vanable titre  Intracutaneous test
with an extract of sporotrichum is posttive 1n infected subjects and a negative
result excludes the infection  But occasionally false positive reactions ire scen

Diagnosis  Fusiform  bodies found 1n  experimentai animals are rarely
found 1n materials from human lestons Positive culture from the pus of an
unruptured abscess or biopsy material s the best methoi of duignosis  The
cultures are taken in blood agar and Sabouraud s glucose agtr and incubated
at room temperature and at 37 C S schenchsr1s identified by the charactenistic
colony with typical spore formation

Treatment Potasstum 1odide orally for t long period cures the dnerse
The drug should be conunued for onc or two months after the pinent ts
lodide resisiant ¢1ses may sespond to sulphon imide theripy

apparently cured
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CHAPTER XI
CLASS ASCOMYCETES

ALLESCHERIA BOYDH
(The asexual phase being Monosporium aptosperum)

Synonyms  Monosporrunt  apiospermum  Saccardo 1911 Scedosporium
aprospermum  Saccardo 1914 Glenospora clapiers Cataner 1927 Indiella amer:
cana Delamare and Gattt 1929

Defimtion  Affescheria boydit 1s the perfect stage of Afonsporium apiospermum
causing mycetoma 1n U § A charactensed by formation of white or light
yellow granules constituted by wide septate hyphae in the nissue or exudate
dramming from the sinuses

History  Although there are several previous records of mycetoma with
white granules 1n U 8 A the first case to show a positive culture was one
reported by Boyd and Crutchfield (1921) In the culture of the fungus they
found conidial stage and ascospotes The fungus was called Allescherta boydu
Shear (1922) Emmons (1944) demonstrated that A bojdir was the perfect stage
of Monosporium aprospermum 1solated from cases of maduromycosisin U S A

Symptoras  The fungus causes mycetoma of the foot m U S A
with multuple discharging sinuses  The granules are white to vellowish white in
colour It may cause bony destruction of metatarsals or phalanges of the foot
like those caused by Nocardia group in general but the latter produces bone
destruction more than A boidir of other types of 1nfecting fung
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Histopathology The lesions are like those of maduromycosts and formation
of abscesses and sinuses 1s the prominent feature The granules are surrounded
by polymorphonuclear neutrophils plasma cells lymphocytes eosinophils and
macrophages  (riant cells are often present The granules are sphencal or
lobulated and composed of thick septate hyphae with chlamydospores
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Cultvre (Fig 40)  V/ apewspersmum can be cultvated i ordinars media In
Sabouriud s glucose agar the colany develops ripdly 15 a white downy aerni
gronth which later becomes greyish to buff m colour A black pipment v often
seen on the reserse side of the growth

Microculture (Fig 40) Microscopically the organism shows mycelit havine
single ovaid to clavate comdia with truncated base held 1t the end of comdiophores
of vartous lengths Corremua are sometimes seen with comdia 1t the end of

diophores  Pleurog spores are also seen 1n certain strawns

In the ascomycetes phase of A boydir the sexual spore ss charactersed by a
clewstothecta (closed persthecia wishout osteole) 50 (o 200 # n dnmeter and
thin walled  They contun a brownmish structure contaming subglobose aset in
cach of which 8 iscospores Jtod45 by 710 75 size are present  As
monosporous stage s the smperfect stage of {4 boydu it v better to call the
fungus A hoydu

Antmal mocvlation  Laboratory tmmals e not susceptible  Injection
of 1 pure culture ynto the knee joints or feet of mmnals prav produce onh
temporary lesions

Diagnosis  Granules that escape through the sinuses are  chiricrensin
They tre white or yellowish whise in colour  Under the mucroscope myeeh e
2 to 4 #1n diameter 1nd show chlamydospores at the periphery  After washing
several times in sterilised normnl salme the granules can be broken o smali
pieces and cultiv ited on Sabouraud s or beel mnfusion glucose 121r 1nd incubated
1t room temperuure  Cultures should be hept for sufficient ime for the srowth
which may be delayed

Treatment  Sulphonimides or intibiotics hive not proved to be suvcessful
ind the fected limb (s to be amput wed

ASPERGILLUS

Ceneral characters  The genus 1s characterised
by formation of comdty borne on comdiophores
which are unbranched non septite erect nernl
hyphie trung from foot cells growing on the
substrite  Comidiophores form swollen vesicles 1t
the up which bear small flask shaped stenem:
Camdia are formed by a process of abstriction
from the up of the stengma fornmung 7n unbrin
ched chain The proxim il comdium 1s the youngest
and the distal one 15 the oldest The comdi
are often prickly in appearance ind disperse
eastly with the shightest disturbance (Frg 41)

Some Aspergills show  formanon  of loose
penthects which contamn asc) and ascospores and ke 41— peall

BRE
pll () tom) pb Iy
are calied Erottum (under Ascomycctes)  whereds  ve,p ¢f1 St g a0

tonstn W el enar
nean g ot 1 Ae
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Aspergifius 15 chissified by many ander Comdias
porales (Fungy Imperfect)
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Lestons  Otomy cosis 1s caused by A mgeror A flavus and 1s likely to be
secondary to bacterial infection of the ear caused by Pseudomonas aeruginosa and
the fungus exists as a saprophyte 1n the macerated hissue or ear wax [t may cause
1tntation or unbearable pain in the ear  Madurom) cosis 1s caused by A funngatus
which has been 1soloted from the lesion It 1s charactenised by formation of black
granules It may produce a condition of bronchitis but 1t often occurs as a
secondary nvader i carcinoma of the Jung  brochiectasis or tuberculosis
Primary infection of the lung may simulate tuberculosis with chronic cough
and mucopurulent discharge often contamning blood X ray examination may
show nodular or diffuse lesions bling patchy b hop abscess
of the lung or cavitauon

Diagnosis  The organism 1s ubiquitous mn 1ts distribution and 1t 1s therefore
difficult to ascribe the pathogenicity to a strain ssolated from any natural onfice
of the body or from sputum of the patient with pulmonary infection  Usually
mycehal fragments are seen but comdiophores mav be seen on rare occasions
Comdiophores are diagnostic but when mycelial fragments are seen the growth
of Aspergillus must be obtained repeatedly from the matertal by culturing the
material on Sabouraud s glucose agar

PENICILLIUM

15 ub 1 distnb and often seen 1m rotten or decaying
orgamic matters and 1t 1s one of the commonest food moulds often seen 1n fruits
They often contaminate laboratory culture media

The fruit bearing organ 15 a comdio
phore an aenal hypha bearing condia
and  forming finger Iike  branches
resembling a  hair pencil  hence the
name The contdiophore shows primary
verticillate branches which on further
subdivision form flask shaped sterigma
abstrictng at their tps chains of conidia
(Fig 42) Owing to 1ts  umversal
distribution 1n the laboratory 1t s
difficult to ascnibe the pathogenicity
of any of these organisms 1solated from
the lesion  Different species of penici
Inum  have been  1solated from

y and 1

F g 42—Pemcilium (a) br n hung of comidio
Pentcillin 1s produced by P notatum pho o (b) stengms  (c) comdia




CHAPTER Xif

CLASS PHYCOM\YCETES
Order Mucorales  Family Mucoraceae

Orgamisms of the fam)
ly Mucuraceae are commonly known
as bread
:sx:id::;cfoi:xc:agy t:;:-l;‘nd n mannured soil including horse dune heap rw,’[’;"‘;’,‘]’;
staffs © non septate vegetative myccha
produce globo.
bomcutmbsporangxophorcs which form columella at the cndgThesvc::’:yr::ﬂ:
;exuilh: y formation of zygospores They are differentiated from fungi imperfects
) Ir coarse non septate myceha and loose aenial hyphae  The foll
genera are commonly encountered onne
" I;lut;(or They show abundant floccose aenal mycelia at first white and
cdn ark gray  Rhizouds are absent  sporangiophores are simple or branched
and arise from any part of the thallus  Spores are smooth and regular round
oval‘cr pear shaped  Sporangia are single multispored and borne on the
hores forming Na round or cvlindrical in sh

Common species—M mucedo nshere (e

Y -«
8
Fig 43=-Vu  mu 4 (a) Spcranmorhore g H=Rluoju (a)  Rbuzo
() Sjoranpioy res 1) Cotowelts @}~y rangoptor () Yy orengum

{d} Apoplver (e} Zygospore (1} Spareng 0res  (#) /3 go8 ore
Riuzopus  They form dense colonies myceha are 2t tirst white and then
dark gray  They spread over the substrate by stofons of funners whith connect
a group of unbranched sporanciophores held by a tult of root like hyphae or
chizods  Unhike Mucor after dehisence of the spores columella are mushroom
Uike and rest on a cup shiped expansion ciiled apophysis  Spores are angular
(Fig 44) Common species we R miger R parasthens
Iichthamia In this genus mieehn are non camified with or without
rhzosds  peduncle supporting the sporingum termipates m 3 structure encircling
the base of the columella  Spevies L carymbifera (Muror cory mbifer)
Rhizomucor These are mucor ke but shizowds are present and columella
are ovoid 1n shape
“Mucormycosis
no ¢ but ts pathogeatenty has not

Nosy M corymbifer has been 1sotited from micosis of the
bren defimitely estabhished  TuNGUE Riy opy
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niger has been 1solated from black tongue  BAR Vanous species of mucor have
been incrimiated for causing otomycosis NAILS Species of mucor have been
wsolated {rom cases of paronychia in orange workers

LUNGS AND MENINGES  Several cases of primary pulmonary mucormycosis
with metastatic abscesses in varous organs of the body before death have been
recorded M 1 1nfe and ab; of the brain caused by species of
Mucor have been recently reported

RHINOSPORIDIOSIS

Defimtion It 1s a chronsc fungus caused by Rk dium se¢bert
chiefly affecting the mucous membrane of the nose characterssed by a polypoid
growth  Cheek uvula lachrymal sac comunctiva ear and mucous membranes
of other parts of the body may be affected with formation of polypoid growths

History Secber (1900) reported two cases of nasal polp caused by a protozoal
infection  The orgamsm was called Cocerdium seebers by Wernicke (1903)
belonging to sporozoa  The third case was reported by O hanealy (1903) n
India ang the orgamism was called Rhunosporidmm Rinealys by Minchin and
Fantham (1905) Secber (1912) found this to be 1dentical with his orgamsm
and called the orgamism Riunosporidium seebers  Since then more cases were
published from vanous parts of the world  The orgamism was thought to bea
protozoa untill Ashworth (1932) d d the morphol of
the fungus with Chviridales(Phycomycetes) The organism has not been cultiva
ted as vet and the taxonomic position of R seebers still rematns doubtful

Geographieal distribution  The disease 1s endemic in many parts of India
wnd Ceylon It has been reported from Mexico Argenuna and other parts of
South America U § A Maly States Persia Italy Philippnes and United
Kingdom

Etiology 1Infectton may occur at any age but 1s commonly seen in children and
young adults Males are mare often mfected than females and dsvers are frequently
wfected  Those who dive swim of wash their face 10 stagnant water are vsually
wnfected  Karunaratne (1939) considered 1ts transmisston to be due to the custom
of cleaning the nose 10 a common basin before entering the temple

Source of nfection  The orgamism has not been cultured or transmitted
expertmentally to man or animals  The disease ocuurs spontaneously n horses
cows and mules It has been supgested thit it s pumarily a disease of fish
and man and animals contract the disease accidently from ynfected water

Symptoms 1n rhinosporidosis polypoid or papillomatous growth decurs
on the nasal mucosa erther sessile or pedunculated They ‘arv in colour from
a pate pink to purghsh red  Muluple mnute white grinules are seen on the
sutface of the new growth representing sporangih  Lestons may be Seen yn
the eye and may affect the bulbar or palpebral conjunctiva eye Iids producing
papillomatous growths giving 1 foreign body sensatton Pemile lestons appear
as cauliflower like growths resembling venereal warts There 1s no subjective

symptom except that 1t ciuses inconvemence due to the growth
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Histapatkology  The polyp cosists of a vascular myxomatous connective
tissye and contans  sporangia (Fig 46) with empty chitinous shells which may
produce granulomas with foreign body grant cells sometimes with small abscesses

Mjyeadogy  The fungus 1s characterised by formation ol sporangia 025 to
3mmwitha pore It contains a large number of spherical or oval spores 6 1o
7 # 1 dameter with chittnous walls (Fig 46) They have vacuolated cytoplism
and a vesiculir nuclens with a Aarysome Spores escape bv rupture of the
sporangium at the pore and are carned through the connective nissue 1o the
{ymphatic channels  The culivre 15 not yet successful

Awmmal moculator  Expenmental inoculatrons i laboratory imals are
not successful

Prognosus  The disease 1s rarely fatal although lesions may someumes cause
mechamcal obstruction or deformitses by their growths

Treatment  Surgical removal of the polyp should be donewitha wire
snare  Int d atron of y has been recommended and

entavalent antmony compounds tntravenously upto a total dose of 2 to 4 gm
may be helpful as an adjunct 10 surgical measures
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APPENDIX A
SOLVENTS AND STAINS FOR DIRECT EXAMINATION

Sodium sulphide solutlon To propare n saturatel solitior put a few drops of d stilled
wat rt  fystal of M rek sofum siljhile Taknavolum ofthasolution 1d anequal
volime of rectif d spirit or 80 p r cont atcohel o0 muitt g turb dity appears  Add a few
trop of d etulled water till tho turbadity Tis ppear  The # lition 1a th n fltered with a filter
[aper Tla '} at r alt 13 obtamel w} n a freshly preparel solution wu el But for all
practical pirjose 11 ol ton can to uel in A rop bottl fo one month witho t any
deterioration
Potasslum or sodium hydroxide solution A 10 p reent olution of | tass m or od um
hydeo las>l1tion 12 u od as a keritolyti agent Forna ls1se a 40 per cent solut on

Sodium sulp hiie sol stion as bcen found to be th he t of all tle keratolytic g nt
andin the ¢y mon of the auth rtl s1s better than potis um or o hut hydroxid solutions

McGuire s stain Carbol thionin Borax methylene blue
toludntine 1 gm Thontn 1gm Methylen bls  gm
Atob 1 e Thenol rystil gm Borax sgm
Aceuca il dee Al ot ot S0ee Wat r 100ce
Wat r 100ec Wat v whee

Thin scalos ke th g of timea v 1e0lor erythra m  pityrias cap tis may be placed m a
shde and treated with a few drops of MeGuir stan or carbol thionin for mmites Tie
stain 15 then mopped off with a piece of flter  aper an | a coverslip p paration 13 made with &
drop of gly erine which g vos a differentiating eff ¢t on the atayning of the fungus For
acale of pityrisa s eapitis the acal sare treated wth etlor or acetona for removal of fat
§ foe they ave tesated with tiontan  Borax orany ot p lpcl ome methy! e blue sta n
Dy gveasatl tory result in this cas

Amman s Lactophenot (Modified)

Phen lc y tals 0gm Lt scrl(y up) ~0gm
Glycor n 0gm { otton Hue 000 gn
rate Oce

Alltheing ed nt ex epteottonbl ar d olv 1 with gentle leating Cotton bl
8 add tantitd olve innotime icilfue!mnmaybe uletitut 1 for cotton blue with
nequally good re ult and it give & 1colourinstead of nblusone T! stani extr m ly
* filfortt cultur mouat Forthsh nging 1 oporega ultuies tened w ltedin ater
tor mo o trac sofagiw Theculture then mountelin Amm n lactoplenolina ove Iy
It praton hxee ofthoetanist movel by sosk ng wthflte p peranithe preparat on
U then alelw ti citex naif pol hon alfs des

COLLECTION OF MATERIAL
{ For ringworm tn aversicolor ete )

Ey p t () Parsofalides wrappedin cralt paper and t nhised nalots oven
{?) Ether and al ohol m xtu e 1 equal volum {3) Swab of cotton wool (4) Pagets
knife (5) Eplatonforceps (6) Spintlamp etc

Th follewing points are ecord d i the reg te n mely —name sg ex dato of
olicctio  d raton ofillness sitef om whichthemat 1 s ofi cted In al o gnos
Ssult of diteot ¥ mn ton culture eport and remarks
Straping from the glabrous skin The 1 lon for d t o am ton of th ecale and
th yltue Thepa ttobe crapell cloanelandater! dwtha wabof th and alcohol
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:.::: ) ;}::nr:ng: s ﬂl::;{e! : dipped 1 ether aleohol mixtury and paseed 41 rough the L uns
p u3 the excess of spint a5 burnt  The sterthis & knifers ured
when cool  Thes rapmg s ususlly dane from the margn of the leson witl ot injuring the
slun wurfsce  This 1s done by scraptng with the blade kept flat on the skin and not m an
angulsr fashion  The slido ahiould bo held in such & way that seales abtamed by <cray ing may
be received directly on the shdes When sufficient material 13 collected the recond Irieas
put on the first one on which the material was recerve ! The slides ars wTapped back in
the eraft paper The serial number in the register 19 put down on the cover
Collectlon of material from pompholyx Boiled sago  grain hke bilstern on tle jalm
of the hand ( Chetropompholyx } or eole of the fuot {Podopompt olyx) are due to nmgworm
nfection or1d reaation  In the former case ringworm fungus 15 jre ent and the skin from
the blister shows ringworm funge  tut 1 the latter mstance no pashogente organi m can be
detected  Faor collection of material from bhisters apatr of sciasors 1smmtarly stenlhis ¢
The pomt of tho actssors 19 introduced 1ato the bister at its edge and the skin over th
blister 1s cut at the periphery 1n a eircular £3 hion holding the margin of the slon with a y air of
dissecting forceps  The cut portion of the skin 1a recerved i between s jmr of atent
slides  Skin from keveral blisters may be collected in thus way for direct exnmnation ant
culture
Scraping from the nail  Nails are lable to be attsched by ringsorm funmi  Tie
affected nail becomes opaque brttlo and hypertrophied Nails may alao te aff ctel i1
favus  Collaetion 1 made by shaviag the nail bed with n Paget s knifo or with 8 ) ard saf ty
razor biade The material s recened directly on the slide Other |rocedures ate the samo
910 the scraping of the glibrous akin
Collection of infected hair In ringworm cf the scalp or feard ares {nfected Lotea are
collecte | for direct examunati n ind eulture  This 1a convemently done with the h ipof
a g ur of apilition £3 ¢ pe Jt mhoull be mphisis d that stumpr of infocte 1T nr are small
arvftbevpdauonin uch vea ssnotmealpunful Tiv fact shouwll be barne o mwal il
of the epilations | unfil 1t 8 oull te pre uned thartioepil tedt art @ oality  H vere
gt { 0% wn the wifely gaping hur follicles 1n ¢ 1aes of kerion of thon alp 1 nner? at

CULTURE MEDIA
Sabayraud s proof medium

Mal o9e {} rute Jo Lhanut) 10 gm fejtan (ge aulec I (1 arwmy) [res
Agae e 1g Dustrlle | wwter tonws
pH

Foe ¢} stuls of siy t colonies the atave formulvaiontibestn 1lv foltowed becar o &
al gf ¢ differ nce 1o the comy osit on of the medum or ot wnmne tle Jrand of the ngre Lrente
may aiter the chacacter af the prowth of the gant ¢ lony  In tte tropies Wegumatus of e ¢
shoul { be in revsed

In [tals Pollacee andin Germans hm dtz me linpre u ed ana walatitut

o Amer o1 Yhe tman an1yring how d Tt bar bidls feptone outl te b ¢
¢ Chassuny. pef tone without tay dulicults or s cnficem e finalre wlt Ttwn at
Iy Weilman an? MOl n Unt crale \meean dxtece allat ava
originat Setour uism tam It w Por

for  bourar le

med 1m
tuted fo
<detmanner ste
sub nute for cride maltose da Chaunt u ¢ Lin th
foun | that technical lextro o gt @ equally good results
JWeldman s modification of Sabouraud s medium
I8 gm Teptone (tamir Hil D) wgm
Water 1o0n ¢ nos
P opaane 7 S bour uds proof wed um AWix the mpred ntn mow M9 L l';“"\l'
the mixture to sten | for Palf sn Your TH o jlace the @ ki 1l esutor] ve 'uw(“
¢ mpern ire of tle autoclave till a continuot 8 jet of Meam wcomnz ot ilso | 1ieetol rl o
comk 4 1l n oclo ~land ¢lepr a uceecm oo pountesnltl s Dartan

Agar {grnt 1ar)
Dextro  (Am nicancrul ) 40 gm

Tie 1o
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talfanhout Tiogadrath ntirnel 0T ani whea tho steam has fully escepe | the autoclave
18 opaned The solution 1s then fltered in a ot chamberand the pH s letermined at 62
ina Helligo or Lovitonl compirator The medium 1s now dstribnte! i test tubes and
flasca (Sce 1aaB Iy tost tubes ar Sce Felenmeyer flask to gine & depth of about
14 em) Tho tut es are ) Jugged w th yellow cotton wool (th colour indi ate Sitourauls proof
med um) Flash nnil tites are tt n sutorla el For this temjper tureof tte autoslave
is rased to 15 | unls when the gas is timel off Tho prs r gralually falls to nl
The steam 18 allowed to esca] ani tho autoclave isthen opened Tl tubes are then alanted
on ashightly inchin 1 (lane and sllowe! to cool slowly The fla k 15 slso allowed to cool
wittout d sturt ance  Th mediim set whencool The tubes are used for routine work of
ieolation and subculture anl tie Frl nmeyer {lasksare u c1for ulture of g1 nt colonies

[} As the reaction of tte Satourauds mediumis eeid ¢ too mucl or prolonged
h at ng hydrolyse the sugar and prevents g | format on of agar The processng should be
carried right through witl cut allowing th m 1um to ol dify at any stage befor

the slope
mal

1 reparation of slopes 1y melting the stock soli1 medium skoul 1alway be avaided
82 t1 11 as heen foun i to be lel ter ous to gel form tion an | to the growth of the fungus

Sabouraud s medium with gentian violet This conssta of Salourauds proof med um
contanng gentan violet in a proportion of 1 400000 of the medwmm  kor this one
Jere nt solut on of g ntien violet1 xept as & stock solution snd 0 Scc of this solution

1 adled to on ltre of Satoursula jroof medum T s medum has been found to be
verg uslil nyre

nt ng tte growth of contam nating organ ms in cultunng matenals bk,
nalsor ¢ 1s withsut mt rferng with the gronth but tle growth s delayel snthamed: m
and 1 ) with nfve 10 seven doy

Malt extract agar medium (Difco) for ultur of P 1 {Moore s method)

Malto (Tectmeal Dif o) 1 %5gm  Ammon umchlosle 078 gm
M odte tact (D feo} 1 %0gm  Bacto peptone (D feo) 1,00 gm
Dexten (D feo) Sgm  Bactosgar (Dif o) 1500 gm
Giyeer no °1 gm  Waer 1000 cc
D potassium pho 11 ate 100gm  pH 48

Petroff’s medwum with gentlan violet

0 gen of ground beefo e 1 ainfa dan fO0ce of 15 pr cent

olution of glycer ne
1n water in a relnige tor

N xt morning queeze the meat n & sterile press and collect
aspt cally na terile beaker
Mxon partofm atjuice and two part of ege by volume For this eggs are washed
o p and water and Leptimmers d1in 70 | er cent alcohol for 10 mmutes  Break the egs
mastnleb ake mix end pass the mixture through sterilo gauze
To th mxtu of mfu on end epg add one pe at al ohol
tomek @finaldl tonofl3: 10000 and mux the ngred ot
distributed i 8
81 e ave days

a

solut oh of g nt an violet

o oughly The mixture 13
weapped te t tubes or Pottles end sto 1sed by imspisation for three

Panja s modification of Petrof’s medlum for cultur of P o leotc

Meat nfus on n 15 pe centgly e nated water
Content of one egg } equalp te

Genttan v olet—0 004 p rcent slopoa d 1 piss te
for the g owth of P oval
Blood agar and nuteient agar

Meat nfuson and egg o essent a1

Th se are p epared as nallroutmeb tenological compact
on s

Corn meal agar  Co n meal 40 gm Apar 0 gm and water 1000 ¢ ¢
Mix corn me 1 and wate and t amin hocl w stenihser f r about one hou F Iter th ough
g u oand meke up the volum  Addagsrandm It nth autola o (a1bs pe ue for ono
hour) Flte tirorghlnt tubeanlat hsein auto !

eat121bs p essur for 15 m nute
NB € oadu

bt 15 cultured in th s med um to stow p  duct on of chlamydo | re
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Chlamydospare agar { Nickerson and Mankowskl} Tiis con ists a bisal medmm ¢
which purified starch 1s added “tho basal medium consists of asmmontum sulphate—~1 gm
potassim dihydrogen pho phate~-l gm biotin—~s g Bieto apar—~18gm  (eyy i blue—
0lgm andddi tulel water to make 1000 ¢ ¢ [unfie] polysacel ande 14 sterlised separatels
by astoclaviny or Tyndallization) aal added 3 ly tostenhised tasal me fium in the
proportion of - g per 100 cc Sh1 coultures are preparel in this mwelum by tahing
moeula from toung cultures groxn on glucose jeptone agar  flensy an crfo are yut Ti

cultures are mcubated st o €

Purlfication of solyble starch Add wto “gm of commereiil olubl  tarch 1 toih e
of bothmg water VWhen the starch 1 di persed and elear hquilis still For jour intoat
equal solumo of asturate | nmmontum sulphate soluti n { 60 gm of ammoniuw sul; hat o
100 cc of the solution at 2,°C) Aft r standing for 24 houre the voluminous amoryhou
preaipitate was filtered ath suction wa hed with eol Ldistitled watcr untit the fltrate gay
a negative te t with Ne of rsreagent and th n Ined in vacuo Th star h solthen houl}
not contmn ny rduemg Bugar es determincd by Fehling s feagent  Watl 1 dinejts tesn
chiract rastic atarch or starch like reaction  Some soluble starch simgle 1¢v n purp)
colour with todine indicuting & high content of dextrin
Selective medium for Isolation of pathogenic fungl  In the ae ham Sulcocwla dexte
agar « detriluted iy 100 c e quantitse nto cach of t) o Erlenmeyer ! h anl teplreln
an autoclase a wsual  The flashs are tien allowed to coot to & Cin & ater Path nal
antibrotics to give the final concentritions of Cycloleximide (Acts 1i ne techm W pride)
pemeriiin and str | tomy cine are then u ide |

St ck Cyel J xinide S Jun n Put  omg crystalline eyclobeximuite mabbec volumetn
fask and add 5—10 ¢ o of acetone to dis olve1t  VMlak up the volame with d stilfed water; K
of which have been adjusted to 6 »—t % sterilise by passmg throug!t Seitz flter snd store st
w®C  This 1l remain stable at o°C for -8 weehs Add 10 f stork eyclot wutle to
100 ¢ ¢ af the cooled medinm at 4 °C to abtan 0 > mg [ere \/

From stocl solution «f treptomyein (4000 unita pere ¢) anl Bem il {2000 unit
g recl &ld L oc each to 100 ce of the cooled medium to L ¢ a final d lation of 40 anl
20 umty reseetively This medmm hes ben used for iolation of Coced 3f3 emm it
lerin stophytea frort chte al m itesials or from 8} oes and ofl et exirunegus raure
N B Actidi nc tho tride ram of v loleximudo 1 hetr) ted to Upgola Comp m

halymazeo Michiann

CHRINE MK (for © Ware «F o d o

MEIIUM ON A2 EYSAC MARIDE 1A K
ke t by a)

(g ronan1Mio fevis 1)

UFRil)
Salut | staret ‘m“- o luttoar 5t w0 g1
Malt se m::“ Djota wn Pyilros s
(14 om "0
Lo o 10 gm (toplat
el m it
\gar o T 1 gm Magne i P
RAF W . thydrat D
Water Pymeld e} o g
Whe t o jotsto tant §y beenfo nito : o fa 0ot g
tatl 1
te better wub t sut s tlan ~olu wolumnt mt w0 gn
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APPENDIX B

COMMON THERAPEUTIC RECIPES

LOTIONS To npthy o1 the 8 ulp twi daly ftis
meful . landroff § borrdoen eapt® W
loea not stain tta har oftlondes inthe

L TL) AGIIVLAVINE

Aeniflavino Ler ens ofl tore orein
Aqua W o
To be applied ona gize whi helouldl LATIO (PNTIAY VIOTPT
hpteo ked wath thelotion 2 Yra © ehtune ( entian violey rm
anl 4 ture  d ring the wholo dav It 1 \lcobal oo
u3 folin treptococeal snfe hon of th shan Apn ad e
LITU) ALUMINGM ACFTATE 1t 18 usefud e imtertnigo an {1y nl e
Mamnma o tet 01 te0  tm LOTIO 10TABSILAL FEIMAN ANATH
Witr 1000 Pot p rm nganate 00 g0
Tolteagileln niev por tiglotion Water tonee

LITIO CALA NINE LT PLLMI

Colannay yart i Tig glwnts b et (¥ ) 100
ot e Water a1 oz
Qlyce e U

Ly ale atf 16 oz Toipglsin s sofycopn. ¢ ¢ ma

lollontle ot t)a ttk se 1aly WTIo HE QREIY

1 TI0 CALAMINF @ Teor: i
Culam na prep rat rogr olr m W0
Zne her Rt ethens 30m
Cy om 60 ms Syt t venle 1m
Luotlwd ab et (b 1 S|t roemn [
Lionb ter Wm Ro wat ¢ a1 e
Ly ¢ tay ] 1fle To 11lym lorloe ¢ b
To 1bon t1 affe tel yart tlreed it

16 usefil nac t weey ng onltio I TIOWH UR INETH  PFRCELOMIDY

Hg | reilor & gt s dleltofol o

TOTL P UMALWNET 13 CRurve e orem
T ytomiltyl Cm
Gy e ne . Toryilye 8 sl ton I
‘v oot 1do L YRIO SULPHCRIS ATRA
It s useful o ¥ ¢ kot ynf /e ulphatc g

t noofthelantaanl for  To o ply on Pota stum  Ipt -t 1@

atmght Gly emn om

L0710 3 Ui of W terorro  t 11 o
Eu ol I 1OTI0 SULPHURIS JLAVA
Spt ette | oo S It ¥ (Precitat d) €0 pr
Olrer w 1 v Iragieantl o 10gr
Spt vn et fom Waterorvo wate 1% o0
opt lave fula 1 m Jotosdflursfl saonl | & I a o
S:” om o ' ous = tineu sver color sebor loce ! matits

[ERSt lo fietrl ¢ maonl rev o

13
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LOTIO TRIPLF Dy ¥

Aenflavine 01gm
Brilliant green 025 gm
Gentinn violet 0% gm
Water 100cec
Useful in mtertrigo moniha 1s athl tes

foot tinea batbae aycoss barbae ote
LINIMENTS

LINTMFNT CALAMINF

Calnmina preparata 30gr
Zine ovude 30 gr
lenol 3gr
Oil amy, 1l 1dr
Lig calets ad 11 oz

To apply on the pateh of allergic or s !ore
hoere dermititie it bl skin ete

LINIMFNT CALAMING W [TH ICHTHYOL
Ichthyol 104r
Tuument ealamin 1Mt o7
F flicacious tn seborrho s lermititr

LINDIENT CALAMINE W ITH 81 L1LAUR

Sulj hur (Precipitate 1) W er
Titam nt calamine [l 18«
PAINTS
HINGWORN 1 AINT

Resoran los
Aci tralicylie loz
A ¢l carbahe LY
\ertaceu 14 or
1 Iveenine tot
Fheny! mere wnic & ctate 44
Tinctur benzoin co oz

foapyly ontlep rs tentpat Te of mng
worm of the tody

PICMENT RFSORLIN BENTCIS €O
e orein o gr
Tincture tenzom o al 1h oz
To ag3 1y on the ringworm § stches inel ling

mter bgital rengworm

PICNENT FUCH 1N { ASTELLAXE R PAINT)
fiu e fu hoan sat alcohol xol 10 ¢

jetcentmy ol glenol lme
Bor w1l g
\ etore res
Itesareimol togm

Carbol Fuchain —

Bisie fuchain eat aleohohe sel 10¢ ¢
Phenol Sgm
Water 100¢ ¢

Add boric acid to filtere earb I fuchun
after  bours udd vce of acttone a1 .
hours later ald 10 mn of resoreinol  hevy
n adark stoppered hottle

Apply ou atlleten foot
the nm!

t rnngworm of

PIOMENT TI MOL CINVAMON OTL AND jODINE

Thymol 0ger
Cimnamon o1t 10gr
Tincturs todiomt a1 IR

To applv on th¢ rngworm of thes alpanl
vewrd are «

POWDERS

PLLY SLLUIRR BT AMPHOW

Suly b ( reip atatedd)

Canplior
Zwd oxi !
Boric a1} act g
Puly amylum et ferm 1! 1or
To te lijenelin vy tloratel powd ¢
£ To dust on tte nff tel rerw of

eeboert o 10 ateho
preftahict i nterd witel ringworm inf
uon

Lrichly teat anla

\NDE YIE ATET WDru
Zme wn b eyt nate 0y
Unlecgle s 1) -y
Tty telewm »gart
Tlis shoull bo u | ov » yroptsis ts in

tyne Leruns ap Linter § jital ringsorm

1 FSONEX 1OWI R
Zune up lecylenate spat
Undecerlent 111 181t
Tal imponlr 3 wpan
fo tn it on r of rinywa m e

prophiyl et ¢ wier

eR TL AT POWDTR
€t wum g roy onar tp
Z7m prop onate p re
Put el uny
To aprly loally or th « of
naproptslact poy Ir

) part
tnom
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SHAMPOO

SFISIT AETHER S0AF BANPOO
Sspovir d 1o
Aether
Al oholor tictifed pinteact 1o
To aply on tlescalj 1y rubb nz tl orou

Ttimstoll be done

n seborrices eapti anl

kb1v an t then to wast
twi e weekly
peoriam

SPIRIT
SPIRIT RFSORCIN FT 0O SVR LORH ¥
Hg perctlonde ter
Re oren 1ogr
Spint vimum rect 1om
Waterai e
To bo agpled  § M) t  mm

Toils et

UNGUENTUM (Ointment}

ENGUFNTLM DITHRANOLIS
D thrano! o gn

Laraffin molle W gm

To aggly on | t1  Of rizwon  nl

15
Tlostre yth e ntainreas d f tol rat 1
Tts a ton 1s ke that of el rvserot 1hutit
9 rdtmeamo e ctieth nit

NCUENTEM fie M oN B
Wyirag mmon g,
Hyd ou owtm ntai 1

Fffe 1o m mpetg

TNAUENTU WHITFI LY

Aer Ubenzon 2ogT
Acslsal eylic togr
01 coco 4dr
Earsfin durum *dr

Irparstle bae frt by melting anltten
2dd other ingra hents

To arply on the ringworm of the grom
andotl £ sene tive parta of the body
TNGUFSTONM 1 DT

Yodine (Crsatal) v perts

Lanohn al 100 | art

1o apilv locally afantiseptic or counter
s ritant

Q 1 OLCR COMPOTND OINDUFNT (Squ bb)

Chiorol ydroxyquinol n 0. part
B nzoyl pe ox de 100 parts
\romanie o1l 0%y ams
Voh o (Tnert) ad 100 fart
To apply neacsofeycor ha tae

1 NGUENTL M AURFONYCIN

Ipere nt aurromyen  n wat rolull

tas
Ien illn ontment B 1

UNGEENTU3 $ODIU 1 PROPIONATE

Sodium prop onat Wip o
Prop omc acid 36 parts
N propy1 ateol ol Wop e
Zn stea ate 01ate
€ bo wax 4000 ugat
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