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Foreword

At the trme of hrede thin 10,0 Dr Maonee La perun bad beun ngaged
m prepirng ~econd edition of hre admiralde Precr de Upcologe The
completion of thr work then devolyed on hr fnend and former papil
Trofeenor R Vanbremeghem  In the new edition publi hed m 19, the
work w  dnuded mto three pit The fit oo General Viyveologn
repre cnted the gre ter pirt f the ongiml ook  nd preeenned it ont
standmt characterntie  De enptions of techrueal procedures were
collected topether nd formed the econd part  The thurd part desoted
t Medien] My eolom w w an entirely pew feature contnbuted by Professor
Vanbrea eghern which greatly enhanced the alos of the bool  Thi part
whichht ben trandd ted mt Fegith 1y Dr T W Thioeon 1 the cabject
of the present rablication

The trimlationha beenmads It 1 31f  ble and the subject n,
presented to the Prglinh reader withomt addition to or Uteration of the
orgnn 1t xt

Tacqu W
T Scmoor *H ™ Twarr AL Mrbsc )






Preface

Tuorr ml Vazwmidt roumkd 1 TRODLOTI TU 1HR BFCONL
Formion of [ onerron  Tree d Uyeolog

| w pt tfn ol

T e qmlpoat
Trrer (Anl mn )
War w1 ly 1950 Mo Langeron nd Dr Langeron f muy otrusted

me with the preparation of the second edition of the Prec +d Mycologu
1 secepted with he taton for fear of detracting from the  alne of my
macter work Iexpected t bh  at my drposal the manusenpt to
which Dr I inerron had told me he had dev oted him-elf since the pald
tson of the venth edrhon of hre Pree de Wieromcopir It proved
hower impo wble t fHind the ev ential document I had therefors t
be content with what VMime Lanperon wa hmd enough t bhand over to
me  an mterlenved copy of the first edityon of th Tree de VW,
togetber with numervm offprints or mrcrchlme eollected with & ves
t the eecond editron Thre materal to etber with what [ person
4lly povees ed formed the b« of the hook 1 am pon prvieged to
e ent

The fint edtson compn ed ele ench pters I1h  divided them wnto
three sections  Ceperal Mycology Technique and Medscal Myeolog
( eneral Wy cology 1 baved & ents Uy on the first edstyon but the dntn
hatson of the materal ba been eonnderabls moifed  Additions ha
been madk t 3t from Dr Langeron potes and from my own rewdm,,
Tha ocond part devotedt technique follow the plin prevsously sdopted
but ha  been mippiemented by new procedures which ha 6 peared amc
194, For the thud part \edic | Myeology I take full respormbalsty
Thw topts v 1n the first editson lonted t Chapter 1T entrtled
VWhat does medic lm cologry amoant to?  This trthe must be regirded »
\ approfm t mean of roondin, off the olume hut t the sam tm
it showed clearly Dr Lan,eron intentron to put the reader on guard
Agaunt thowe whoare hemy ready t creat new mycoses on the strength
of somne moakd rolated fram  refr etory caw Dr Langeron med to sy
to me Tihen people dont know whith ® y to tum [which wamt t
m o ] they thnk of funn I ha  eompletels replaced thw nmth
ch pter by an ontursly new thid part m which the myecoses ars studied
w  |phabetswl order It comunts of meventeen eh ptera 1 huve en
de oured t omr nothing ementual even of the most recent work  od 1
ba  where er posnble et out what r known of amum 1 myeoloyy
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1 feel that in thr form t
to the view of my hite fner): econd edition woukl i bw ws ron coaat ¢

It m1y «eem parwdovieal to way thit a «cventufle
many others than to its author I: 1 howuver true n::kp::t(:m]u::: ‘of
the present 1 olume whreh rests es entially on the worl of Dr Langeron
and on the expenenco of hre lotig and frmitfol careet  Vime and Ve
Langeron hiwve been etremely courteons mn helpin, me pather the
materrsl necessary for thy second edition and have greathy hoooured me
by entrosting me with the spintual mberrtance of onc whom I hoew
well and 80 greatly admmed

Professor Edmond Sergent whont 1 met when he vrated the I <tear
Institote 1n Algwers 1 mdly undertood the mtroduction of the peeeent
work to French reders & more emment amby o coukd scareeh b
imagmed and I owe hum a great debt of grititude

The Institute of Tropscl Medicme at Anvers has put 1t my di posalzt
pacsous labaratoeses and 1ts remarkable ibrary  Foe thw I am indebted
to 1ty dutinguished Director Profemor Dubots to whom I tender m
warmest thanks

The interest shown by the Institute of Sewentific e earch in Centrnl
Afner (IR 8 A C) 1n numercus branches of scienee led 1t to trust me with
the e1rrving ont of 1y estigitions m the medienl mycology of the Belaan
Congo and to subudize my research for severu years I pitrenlach o
my thanks to M Je Mhnrstre De Bruyne Pre wdent of IRSAQ Prof
J Rodhain Preadent of the Comm: wonof Hum tn 1nd tanm il Pathalon
Prof L Van Den Berghe Director of IRS6AC 1n Afrow Prof T |
Harroy Qeneral Secretary of IPSAC and all the members af the
Admunrstratiye Couneil

Profeswors Gerud and Penauy of the Univeraty of Bru e bu
piven me their comstant moeil wpport and Prof A Dileg ha jiven me
much invaluable 1diice I ome them my deepest pratitude

My thank are ako doo to Vuws L R Ceorg (US \)axd Dr U | 1
{Braul) for the fine microphotograph they have lowed metou

Manv doctors and publie bealth umpestors in the Belgiin Congo hay
helped me canvderably by sending matermil 1 am puticulatly 1adebted
to Dr Borgers hnit Lepeuns and Mathsen wnd t the Chief In pector
of Public Health \I Doom Mike Van Hoof proved t be the mant
wderate of hbranane and Mle Van Rewsel n1 1 | boratey a1 tant
wnd secretarny an indrepen 1ble datly ha p My best thank areduc t all

I am also wfinitely grateful for the 1o t henly M Iun tCen

Blshmg this book and for their courten arxl attentson als +
P‘“} wife who alreidy had mamy dum t my Fectwn b mh
wequired even more of 1t by f:{[nn, me maten 1y apd morally throu
oat the preparatson of thrs w

If T wero allowed to dedicute the hook ¢ okl }
two remarkal lo men of scenee who both at diff rent <t ¢
to the derelopment of my scxntitt  aree  Prifes o Amdn € 1

t the memony [
ontulastel
o
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Lup whow withkkmming pore o tho iuld of antilwotics  nd
Dr Veurce Langeron whowe free A Wiero coprr ha rindered and
contmuet to noder the creat t enice m labortore all over the
»onid
1 g I al 1 La 1

e orol

18 roe \at on le
b Lprd 19
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Mycoses caused by letinomycetes

Introduchon

At it luw twoukl a m jprupn t to we tl tom tmo
my {1 easeyprodl evd by nrembers of the Actmomy ectacens but
th 1 nolomg. ) thabk I the firtpla  the desipnation actinomy
owstr hitionalh ref tot the 1 ~aed cenicofaanl aetmomyecows  th
i raqut diffen t from other myco es eansed by mombers of the
Aetinorny t cem (v pt for exrtain myectoma prod ecd by aetmo
mycctes  Agun  the aetinomyecetes b ¢ ben o ronf ed with ooe
another that ther priere t wonomy ba only recently been danfied by
the work fWakwnan nd H na (1943) Inthe the Nooardow wert
onsdered t Ix d<inet from 1wl tiomveou Wakoymad
gorinee of ert in fond mental haracten tww of Act nomyect ceae

L buther erobec o anacrol  acxd fast or oot ha 10 aldated moch
comp  ti ely recent word [t sepumtion of  rtun i o &3 meluded
n thi  hapter (enthraen  tnchomyco ) from U tmomyen o+ and
nocirhow 1 con wdered to b justified not only on clmsea] pround  bat
1o becan e of | L finformation  t the real matun of ther  wwl
wgent N ttmpt will be madat refrt the en wntcre ting ant
Lsoty proy rtiws of ctmomsectes  for thrs mbjeet the outst tlme work
£ 1 ch (147) shoukd be con  lted

y speslmy, the actinomyect an meroorpa W pov vun,
ither nxlmentars mycelumor  w Il developed one pot  ceediny, wu
myeron m diameter  The former omprose the famly Vycobirtersa ew
w th but one genes Wpcobtederr m the e an hacten  The Litter witl
a troe myvecom are nearer t th { o They omprre two fam les
the A tinomy et cow which reprocd ee by mycels | fragmentation and
wedi e mt ts pener  dof womyee and Voo and the Streg
tomy taces wh hnproduce by econxd  nd comprr« the tw | pera
Streplomyer aml M fromozo porm lef momper and \orwrd  will b
de Ht w thin doe cour  The characters of the . ners Strepiompees an
Virromono porm may bere be eomriarized £ oad tepct ton. theee two
pemra n ineluded wn the famly Strptomy cetacear by W akxman aod
Henrc (104%) who & ting 1 b them by the pos wean of  vegetaty
myceh w whn b does not frgment it bacilbform or coretform elementa
and reprod by me { spores

Gen o Mreptwaye W 1 min ood Hear 143 Yrplomy  peeses
1l
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aic undonbtedly the most wide proad of all Setmom cxte
to Blinner Fromons and T achuva (1948) they repecsnt xm\::‘r:;
of the colones obtamned by «preading. ~of on agr bat they an equally
sbundant i the atmo phere Vot of the work an \etibom: cete H
really concerned with Ureptomyee  The ¢ are acrobie non aexd fu t form
the mycelrum of which fragments bat Irttk and wheeh reprodoe 14
oaudi1 srrunged in <hort chaine  The ¢ are frequently of pral form amd
the conrdrophores { porophort ) are umple or brinched In the soul they
convert mtrites to mitntes break down protems into aimpler compound
wnd attack chubin and carbohvdrtes of & comphy a natan & darch
wd cellubo e Thes are not pathoemc f r man or ammal but  1qal
specrey attac]l potato tabers (Sireplomyces [Actinompces] seaber ) Th
peaific dentiBeation of Strepomyees yvery difficult pot on)y ican  the
pectes charcters have been pootly 1esolved bat al o ean conlv v
few sperres have been adequately do enbed

The formation of spory 1n hort chum ~one of the eventnl § tures
of the genws  Unfortunately the appemiance of the ¢ sport K not
conwtant nnder all emvironmental conditiont Jone  (IM49) ha  hown
recently that one fifth of the I > rolites made from diffinnt ol
cxlubited no constant morphology of the aertt miechem aod that aft ¢
the flist incubation 6 per cent of the rolates formed only vepetatn
myeelis  whenet 1nees the po 1alty of confovon with the ¢ nu
Nocardia

Coret and Joubert (1901) have home ¢ 1 ohtexl fromm a (pte o e
\etinomy erss of the do  an actie myevte w th all the characters »f

Sreplomyce (S galt n)

Genus Vicrowowo pors sk 19 1 Vicromona pors i ludes
1 robte and non scxd re tant a tnomy t - with reprc ot pon
borpe either angls upon the acral mycehum or agprg t 1o ma o
Thivisa 3 taltthe known gonos of which all the speex an apy nnth
aprophy tic and mu be 1 lated from soil dunp and k avin.  nanw

matter
T aksman and Henncr (1 H3) hay  tabulated the fuef chiract mts

of the actinomyectes n follome—

Omrprr \CTI OMACEHSF LF
{  Fami Mycobactesaceae Chi<ter

My celum rudaneatary or abwnt
(enus Upcobaet i m Lehmann and N m n
Acud fast of anrma

ta wl 8

B Familicv A
Formm._ a tri myeelum
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1 Famiy A tukmymt 2 Balanan
Ve tatn my | m fragment it ball form oc form
homaont
() Cen  tef womyer Harr 1877
A rerodl o meeroscrophiler pomoted (r o potn

non o fa t
(!} Cenus Nornd 1 Trest o 189
\eroles (mmpouts  a slfatornon  1f ¢t
11 Farmly Stagptomyvect o« W bnanand H no
Vet t m nat foagmonting int aallf m ¢
ocafrm kment

() Cenus Streptomyee T heman od Henre 1M
Teprmd  tron 1y comad v bom in amall bame ape wen 1
il et

{!) Cenus Wicromono pore 0 rkm 1113
T eproxdaction by termunal spores borne mmly upe  short
porophores

A ACTINOMYOOSIS

Definthion

Act nomyco chron  dreas caused by el wosper  weel il
larmcteroed by a granul tin trewoe which becewses and lachug
through wnoees The pa frequently meludes sutphor yellon grn b
The di v attack men and eattle

There appears to bu general agreement on the den pation f th
drease  bat in the hteratnrt ope occe 1ooally comes ero  the nume
trept thrico m pocirdo B or pocardsosd Thet 1a t term must e hepd
fordiea  caued b Vocards speex The expreeson  ctmomyeotk
myeetom h ]l obetnued by Langeroa {(19%)t d mynatealld ¢
aused by At somper speers which gin # elmical pr ture of mycetom
and t dretmow b them from meduromycotic mycetoms eaused by
Byphomy etey I gowres (1) 4) and al  9pit  propowed the tem
V tnophyt ~ to deugmate all di es o< 1n shich one find  clnhbed
pramok  neloding the name of th nucrobe whi b ennwes them
Hutorrcal

The fir t ease of buman ctinomycows ppewrs to hay beende nbed
mxs7b,ubmunm-hmmmu Bollinger described the drea  m
attle Harx m 1877 called the pathogenie & ent {ef momvper bot
relying upon the orgin and appea anes fthe parn te within the treoes
but he dxd not obtain eultares In 1890 Bol trum 1 ol ted an  erohic
< am whichhe on deredt be 4 bov  Harx bat which w2 bruioudy
not the orant m re poa ble for the ¢l wocal actinomy coas

T 18N Nolfand I ra | ol ted under ancrobee eondrtion of aitarc
an dct somypce  hich Iwracl hed peoveon Iy reol ted m 184 hru
159 pamed ths et somyre w1
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lesenibed by U nskov and beurtn, hrnume Tius occur a
wimentation of the Actinomyees filumints th llbmmf_{iha]::“.ﬁ,;
epel 000 another by thar end 40 a8 to awame an angnlar configurition
[ ~gmeatation of the filamenta 1 still ver, enntroy epaal and sppew
‘0 b raost ekarly apparent 1n youny, ~olonren

In traues or exudates Actinomyers veraels takes the form ether of
ranching Grm poutinve and non aed fust fAliments oc of sulphur
ellow granules These granules 1ary greatly shape and duneneo
Frequantly they o minible to the naked eve but may sumedimes be
[~ mm 1 sze  Thor colour is traditionlly desenbed as miphar yelow
sulphur granules of Fogrh and Amencan wnters) but many d¢ nbx
bem as whitc or yellowrsh white  They arc nsually of «oft comust ney
ind may eaaly be croshed betwern cover slip and shde  Ociawrnoth
wowerer hard nd calafied granules are encountcred It 1 anly too
requentls gtated that the colom sof {clinomyres wrgels are vmbk to the
mked eye 1n general theoas incorreet and & dugtioss of aetinomy cous
nust not be rejected withiut & march for prunubes under the microscape
{oreover the presence of thess grinniet 1 not absolutely nece <ary for
hagnosrs

Actinomyeows granuks freshls prowed out under the ner bp
wwenent on examinstion a polygonal of polyeychie appcamance with m the
entrt & tingle of filaments whuich pradually open out towanls the
eriphery whero they porast & ahat the Froneh smtay il ma
nd the Poginh tlubs Thewo clule arn acd plulic By won, {mm
tayung method 1t ean bo demon trated that the filament niam the
entian viokt whil ¢t the modified Zwh! procedart shos  that they an
ok acwl fart

The elabe which enselop the actusom} cows L inaks &re not & conet Int
cature and are niot indepcn bl for dimgnou of the dree © {ransk
oth with el without clibs may snde  be fourdl in the wum pae The
ngi of the elubs kv still v v dehatable but they may »Mrpre ata
ruction on the part of the orpn m s ityed tomard the mitho nn
fleot of the Aclivompeey tmmel  C rian workers w41 R

tly sren the chila m calton

Th aboukl be boene m raul that theee labs mas be prodaced ty
e it arnem other than et xomyer 4 a ] (L by AR X
nd by Ao wabserlle lgmrers  anilal oy agrat inany ther) hoy ax
an.1 wach & Sporolrichnm Phialopkora tt

Symptonmtology

cturomy coats may be Jocihxml in many wtes tl ot Thw
;-(uc:nfmﬁnd ,pulmonuj and stdom nal  Powdk U rlhflh‘
w3 bav( been dewcnbed which arc really du ¢ Vom { rand sl
oukd 1t be included w1thin the stoet boand m of the astinomy o
ve purely cutancouy form the ocular amf gy trw fwm anl
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Oerncolacial Achnomycons

Thrs 1 the most frequent form and was foundd 1n 38 B per eent of the
senes of cwes stodied by Cope (1938) The lewon wanlly first appesr
upon & e Ting in the angle tbe lower jaw  The alun over thrs awellng
which mon becomes tough and woody 1 reddeh wlet n enlour  The
«urface becomes mregul T and soon exudens pos from several openings In
thu pu occur the characten tio granudes

Often the s preecded by dent 1 trouble mach & cxtraction or &
tonuk ctomy

Theo mfectson may extend to the phlr}n‘lnithcorb\t wnd there may
e mvasion of the sahvar and hchrymal gland

Dragnosss present no difflentty

Thre 1 lew frequent (o 3 per cent in Cope s serwes) and 1 seldom
¢ed » fitular conditon 1 the thoracte

which perm t of dusgnoas

In the pulmooar, form w Il as m the abdominal form with whrch
1t may b confreed there may be an emrwnon of partieles by w v of the
boccal cavity which eoelow the dcf momyce sred  H wr er both the
pulmonary and the thorario form may be derved one from the other
nd the pulmonary may friquently complicat the bdominal foem

Can Act momye  trael e molated from bronchial mecretions m the
abmencoof tinomycone? Thiappearstoba e beeneonfirmedm  ricent
and very mteresting myvestimtion by Ray (1049) The worker has
rearched systematically for { wrad In patients with bronehwetass
chrose  baceeses and suppuratien  ttending from the lung and has
molated it m 0 per cent of the cnacs  The secretions were first obtumed
by bron boscopry or from operat  fragment In ono quarter f the
positive cases achnomycous pra ak wers found It 1+ acknowledged
that the presence of Acf somyce  Without necessanly prod cing the dieease
omphbeates 1t and may lead t  trus actinomycows with & char etermtis
day elopment of ammes

Abdoemnal Actmomycons
Thrs woukl appeer t be eammed by the druntegration of partickes
contamin, Acf omyce sl or t Tenlt from an  ttenwon of the
form

Thrs form (16 per cemt of Cope s § 330 canes) 13 scarcely ¢ er diegnosed
before & laparotomy or an autopsy The mowt frequent Linseal indseation

s pam resembling that of ppendrettrs 10 the lower nght regwon of the
abdomen Palpation roveah  soft lamp mn the (keocaeeal repon  In th
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absnce of operatron the infiction may ¢ xhond towunds the mavch ¢
anterror abdominal wall and become fatalir or it may at tou:fomflg:l
column attacking the vertebra and eauunc ne ons troubles  \ grad
miny ey of partmelritiy aclimompcoten have boen dhsersbed and
wnongst the 3 uioss explainations Strin.c (1940) ha pointed cat the
posubility of infection by 1n e t il route (repeated Iyntal dilataton
of the anu )

Histopathology

For & peerfic hrtopathologred du_noa  a tmomvecti  ramud bon
must bo hown to b prisent in the tranes  Yathout the the pectare 5
menffieicatly comphte to permit of divanostic conclusan  The % I
tion pre ence of delicite solit iy filliment ni ht meline the ab rver
towards 1 disnou of actinomycos  Staned with coan haematovihin
the granules woukd <how a decper centrl rgon and 4 il Jcnphen
mee the ddubs have & speeitl affimty for eomn

The yranules make up the centre of a granolition t1 se where whyt
Llebules mant celb and eonnephiles are found  Poly marphonuclear ol
the deantcmtion of which kad  ac widing to ccrtun workers t th
formtion of clubs are most drreet!y in contact with the prar ok

Following up previoes deductions thire mav by fourd & coprean
#up} utation o 4n wternal «ckrowr  n etther el ¢ o the ab m of th
tvpieal grinoks 4 dii now of aetinomyco ¢ woukl i b warrantc |

The usc of Cram & stauming, proetdurt upon histolo el (ctons will
Uffercntiate any Gram powtive flunints 1o the prannk  {f the prum
Ittion shoudd be cansed by Aet wobace llx figurere  the by jilform ek
ments within the grangle 1re Cramne atne  Shoakd the (ranok }
produged by 5 staphrloroeet  the form of the Jatt r et il reeo need

Trostment

Althou i certamn clsm  hue heen mal for the treatount of
mycoss by potasnm todide adminnt rul onadly (3 Trops of w sitnnett 1
olutron T timey d1ly mereased by | drop perday up ta Mdeygn 3o
duly) or sodinm jodule mirnenowsdy (14 p 1) pruewt b ben
wilcrably modsfied by the wtroductron of suipha nude and pnrcl! 6

Sar ey o of vome vale inRm o rtoAr bl lamuys (pulmw i
abdonural ko appereliculr and bony ki ropcte Iy ™\
1t ¢ taw wfeamatory con btson This 1 mb Law e e 1398 )
for eryieofactil actinomyco r¢ adnum t rd PAYT £ir tw wh bk dny
up to a total do ¢ of 1 00— 00 rat adidtance 0 € mxth §6mn
alumwym filter ¢ I mm al mipam 6 mm ppv atr v
iovoltagt 1°0-10
b h’ﬂv-.::lpb'lmxh pref rbhy miphadiw v nay W dinings t red fh
6 monthe mantammg ak lof l0m pr ot ¥ oo o Lo
the ctive do ¢ 15 not nell estabbidhed bom  boat mapsd amuel st
[n practice there 1 a t ndencs o miam ok ilin and mafphamud

trx
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Progrom
The progooas of actinomy cows 1 best 1n the purely (ntancons forms and
ool 1n the cervofacal foem 1t frankly hal  the pulmonary and
Txtominal forms<
On the whok wh t n known of the pro no s tinomyeows hn
emetie | from rivalt obtaned In for the era of sulphamed  and prruerliin
theraps and will doabtk e e revaed

Drfferental Dagnons

Only th econwofaeral fam factinomicou presc t a cluucal peetore
hich can be recopnuzed  thi e not to sy howerer that 1t dugno
most b resol ¢ 1 mokly an a elmical biss Tt 1t he expocted that
d cu  of such hroe evolotin and polymorph  svmptomat Jo y

a tinomycou mu t mevitably be onfo ed with the most  aned dreases
from 1 « wbe  compbeatmg o bdomunal form and am 1 ting &
hepatre mehn we t pulmonany tuberenlost or cerelxu! tumour

Myeolopical Dragnoss
Thre depend wpon (1) the  xaminaton of actinomy cous gramules in the
pa and (u) the y ol twon of 4 ¢! in cgltan  The hrt patholo wal
liagoo r+ e kel nt for etmomyeou than for ther deeply seatcd
my o%es for it may often be replaced 1y carcful xvmmation of the
tran bin the pu

1 Emmmmbon of Graguls m the Pus

Tu may be oltamed from the mou  diluted with physolos |
Lne and eximimdd o petn deh plieed a a ot d1 K background or
it red on gute  \s already mentioned grinoks are not she 3 rable
to the naked v and they occamomally tta n a mre of | mm but pever
more than  mm  They shonkd be earcfully emmund w th b nd len
or whilst m the petn dsh under the binocal  m

Conant ¢al (1919) recommend the ppl cation on the mnuses f dr
sterile (auze from the meshes {which (ran les may be obtained the mormn
in, after the ppleation

The granck are cmall mare of ;e L hape whetnh ory Dommh
~oft and exeeptionally e labed

2 Oolture of Achnomyoss el

Caltures of 4 wumels are difficult to obtan bxeauso the paraste r
snseroln o m crowerophilors  and though it may e ey t grow and
rolat an anaerobe in pure eulture of from patbological produets which
onhy comtam amicrobes the molation  much more difficult from con
tapun ted sources Further 4 swel madel cat ofpanmm and xactio,,
from the putnitmoal pont of sew  Iastly the paraate ean only w th
diffenlty be memtamed m the laboratory 1t requires frequent sub caltture
and even so the cutures eventaally die Vot workers seem nmable t
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mamtam ther strams for more than 34 month« However aceord:
Rosebury (1044) 1f the strums die out 1n “pite of perentent attemp
muntain them upon a mven mednom they may be perpetanted
eanly by transplintation apon different medi 2% 10 2 rotatron

Beveril medis are smtable for the colture of A seraels for exa
nutnent sgar with the addition of I per cent thico ¢ Dorett
medmm or glycerne egg medium  nutrent broth  and s mediom w
bas given Rowbury the best results namely Difeos Bacto brawl
wnfomon added to . per cent agar Thss culture medum which ha
advantage of a relatively stalle compositon may al 0 be ymprov) «
any laborat

4 urud:-’lnu from strun to stram and from one day to anothert
tolerance for oxvgen but for matnfactor) results it mudt ahemy
cultured undcr condrtsons of partial or total anaerobioss

The eamest method of ensurmg partial snaerobions 1 to mtroduce
materl for culture mto the bottom of a tubs of nutnent broth or natt
ager to which has been added 1 per cent glucose or Bacto Lrainb
infanion m £ per cent agar Lept et the bottom of the test tube Lgw
on the water bath and inoculated after cooling but before sobdificv
of the agar { shake cultures ) The actimomycosn grinuk eolle
ander as sterile conditions & po~uble and washed 1n several cabee e¢
metres of phymological ;line 13 placed 1o & first tube and cra hed apn
the mde of the tube which 1s shalen to enwure the even dwtnbatin
the pranule fragments mn the bulk of the Liqus! agar After th
portion of the agar s truntferred to a econd tob andlbnun::lu
to the extent of five or s tubes with the object of getting, well 1ol
LOIO’ID‘IJ:tubc- are hept at 3 C andd after 3 or 6 dwvs are examuned ul(

sew to muervscopical stody of the colonk  and furtber tr-nqd.mh(:
The Lroth culturey lend themselic well for microscopical examms
but on account of frequent contamintion are of bttke u e ava mn;“k:
pun colonses  On the other hand agwr cultures show well rmolated -
doveloped a little below the urfuce good exampk have nnlxmn:m
abundant accamulatron of colonres 1 (m Ixlow the nu'fnr:‘mf v m(l'-m
» Pasteur pipette a white colony 1s withdrewn hwmg ¢ Lr:.nd.h
by several b con ex lenses sct at vanons angles 1('1“*'":) i
s smeared oat for staming by Gram s nretbod for the reconnt “":‘mh"
branchmg Cram postive filunents or el ¢ bicalliform m ot
the angular growth of (Erhoy  One or more caloni
ation
iy oty e e« (6 e 4
molate tho grinukes the procedurn recommended by R el T 'pr"' )
(lark (1044) 1 advised The Ba to bramheart mfu!lwnf e et
cent agar m ntroduecd nto ptrt didd &0 then Ir:: et spoare
paurrda\ertbnnuﬁ:eefth agar in ea b dish for t etk
ral (4) putn

matenal to be cultured 4 streaked nt
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rechary mp tho pl tn m o] [ petndi hes an then placed ot 37 0
magh iex lench g7 per cont (O and bydm en catalymed by
warmmg e pl tnom or pallidiam  \fter 4t 8 day  thow colomes
are firt removed which are whit  firm and deepdy &t in the cultun
wed am (type It) £ llowed by th soft and fralde oncs (t3pe S)  Aecording
to Nowbury the colonw  an neardy 11 tvpe B when Arst rolsted  od
proprea ¢y hang t type S 1y mub cult nng Thox oceur at lower
ok fthe |

Speeul care 9 nceded wit] cokmes which naturally amerobe o
mieroterophibrs ba  edapted thameeliea t free ai and scem alk to
mimtam themeclic there  for they are likely withont warming to requ re
irtumt  non aernter] medium from trme t time

The opt m m tempx rature for the kvelopment of | 1 ] <31 C
At—Ctwillnotgrew W roung for 3 10 min tey t 6.~ will il it

wiflw rming for ) hour t 60 ¢ The optrmum pH 7 78

Sagar 1 not furmented w th ga prodoetion bat the action of
1 sravl on severnl sugars {lucow hictose maltose manno ¢ sucros)
resutts in odificatwon of the mudiam  The proteolyt  actwon of the
ultures mxdolo formation nid etwon {rtrit  to n trntes o varmbl
It 14 protmbly the same with haemolyt: action so that the erection
e specsey baeed on the  characters ~ ckardy unjostiflable  Trand
of o <bould be curned out every  weeks but they ean be Lept
Al ¢ for & manth by refngeratin which 1 best carned out on devirome
n

Immumty Reactron
S far  mloow  worl earrrd out upon the eutanrou semutivity of
¢tnom) cotre pat nt  and the prosence of antibodu 10 the blood ha
been perfocmed with «mix strain  f def zowyee  They hi e therefore
nom, feanc mnl tiont d cxecumedby A el

Expenmental Inoculabion

Desput  many  ttempts noooe ha v t sueceekd 0 reproducing tix
haractermtt kwons { actmomycom by jecting Ad sompre  wroels
ot aumals

Crootten (191) by rurpeal mtroda tion of fragments { Y alion agar
bewmg olomes A4 wwl mt the abdoroen of rabbit  has noted the
ppearance { clubbed granuk

Fmmons (1918) usng strama of 4 bat  ( #el ) of b man or bovint
oagm faled omplet ly However by repeating moenlition mtra
® wcolardy 1n the {, mea pir Emmons ba been able to produc abecevees
which Listad longer than in newly treatcd ammals  From the pas b
reco ercd actinomy otw granules e osd of f by

I ovebury Epps and Clark (19 44) summarmed ther restta 3 follow
repiated moculation with pure ahtares f9strun of { sreels amoashy
wmyected uito 4 guines pegy andd 16 rabbits have mostly yickded negaty
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results  Homever an expunmental actmomyeoss w1 obtaned m
anmab  evolutine and mortal in  gumea igs and one mbbit locatzel
and bemgn in  other rabbits Intrivenoms or mntrapentone ]l mp ctions
repeated with Large amounts of Actinomyeet appared to he qut meff ¢
tive whereas mngle or repe sted wb cutaneous inyc ctrons mercds produeed
wlow losions from which the parasite conld only rirely b molit d sgam
Fatal reactions were sometimes ob (rved aftcr intriphouril mpectiom or
to.ether with an woculam of cround and stenlzed <l v ealenlus
Intmcutaneows mjectrons of hving or stcnie caltures m  ribbits aleeuly
moculated and - not so treated reveakd quite ckardy that an allerex
condrtion 13 awsociated with a prognt n infiction  Alto cther the
results obtained agree with the view that actinomy coss 1s an endogenous
mnfection but show that the evential factor m the pathogeneas of this
di%easo are 45 vet unknown

It 1 well to remember that the m thod of aexlificition of spatum
used 10 connewion with the ioculatron of tuberczhir sputom m th
gume pig destroy delinomyces ivmels

Actnomyeons m Ammaly
Actinomy coats 18 known 1n & great miny anmal  both wikd and domests
cated It has been noted especially frequently 1 eatth 1n certan e wome
In the Unuted States accordin, to Shmner Fmmone snd T neluy s (1919)
actinomyveon 1 much more frequently f und in abittoirs of the Maddk
Test then m those of the South or the Fust but the  differenc  they
attnbute to the poorer systematio tudy of the dica m ¢ rtun npiom
bo arumaks perhapw become contamimnated with one another throagh the
mtermediite agenoy of fockler
As alrewly indrcated only a proportion of the ymptcm of a tu
myeos in catthe can be attnbated to 4 remel  ayn tmany arem ft
caned by detimalacill ¢ Ignaere
Bawdot (19H) produced an excdknt tudy of the puriut  ewsran,
actinomy ot 1 the do  bettcr Anown as atreptothnieou 1 do 1:-
} \thogenie aent 14 neor to or wentier] wth 4 sm ! and Brod t by
uggested the name ¢ ohmrsireplothrir camy £t
RIETRINUS
Biprr(k VR E) 1 upomeo lu h
1 20030~ -

) Baaw It D)oL
(D 5) Same (D T) D AN )

1 1 (1esn 12

Cosaer (N F) Mamm
(3 L) U wal fCinawcal Uyeology Fd Suand ™
Loodon 191

tond 1D
CF (L) 16l nompeoss O (wd L1 t [rew
l:um( )((‘ W) Iberol tonol ld myex! wf 1 0 gand~

T whlic Henlth Leport (193%) 63 1M

Comrr (1) A Jorprmr (1) Sur une mu 0 = | :r“l’::”
(Mreptompres paltier sp) 1 d lll:u m o)
chexk hun {1 res (1D 1) 281 {1

®OOTTL Caract ‘ura et | irp thope
‘ lldn-ll(:lnln-d Birkir i AR BT < S TR
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The first ¢t of Boc trdionet w v e cmlnd m 159,
found and molated an aerobie 4o romyces Cram po lmbx‘e I.LW:K
1 cerebral abacesses and meningeal cvodites  Sinec then & «
number of cases (less than 100) have been decribed waally undk
name actmomy coms  Vont erves were dirgnosed at nutop y Theda
point 15 & pulmonars di ease charactenzed by maltpk alrceves
palmonary lesons are frequently eomplicated by eerebral k wom
subcutaneous abacesses  Accordin, to Rirby and MeNaught ont
cases the hings wereinvolved 1n 73 and 1 10 there was cerebral me tas
The abscewcs were deeply seated as in the patrent of Binford and
(1M45) or they were mtuated in the 1vchio rectal fou (o

Prognos 1 very poor and the rvsue uvaally £ tal (™ of the L. ra
Rurby and WeNaoght) Further theraputre meivarcs were Iaching
very recently  however the introductron of slphamnk withant a
having gen any stnlung remlt ondogbtedls on wecomnt of
genenly being nsed too late promuse better for the fature

In pus and sputum \ aserordet) composed of brinching fill imen
wmply bacilhform Cram powtire element It does not form gran
The hilaments and bacilbform components an equally aesd fast 0 (1
demonstrated by the use of & modified 7seh! Neel en techmque  Tru
1t 18 waeless to employ an acud aleohol solutron to demonstrat thr s
fast property for the fillaments and bacilt decolorize € worthy (1
recommends that after staining with warm earbol fachwn for fiv e pum
de~tarung should be carmied out with & 3 per cent sulphunc aewd rolu
for a hmited perrod  the fillimentoua forms in sputam withstand de tac
not longer than % minutes while 1n culture the fllamenton form n
for 60 seconds and the bacilliform and cocctform elemxnt do not n
destunin,, beyond minutes  All the same Drake and Henner (I
marst upon destaiming with sulphunc merd alone 10 Teking alen
Confimion of baalliform element with Roch s baalln 1 powilde

\ ocardit asterondes may (auly be cultured opon any nudmm st
for merobes at 37 C and at hiboratory tempcratares  Desclopment
how ver slow and sever\ meeh arc needed for the production {h
colonics  On agar the smooth eoloses are oft haml ¢runnl 2
cerebrosd and their colour progrevw  from v Low throa h oranet |
On Crapeh s medizm where | gment d velops ot nadily the ok
yllow or dee} arange

F eperiment] moculetion m the riblt Jemonstrat tln nm
~enatisity tonttayenom njection of 1 aserotd the amum || sl
a anable period uwsmlly mther <hort { day for Dk ml Hen

{1643] 48 hours for Binford and Lane (194 ] Wday fwBmb 1 1
and Roux [1048]) exhibitin multipk absces fdiam ter  Immin
orpw Subcutaneon or ntramoseul rmp tionvin th ral it »r;_m:
pig ench in Joualixed almetss formation at the norul e tR

heal aft r sappuration  Puntoneal myeetron 1n the it mprat &
without romlt shra mn the guinea pi teffkoe T fatal } ntond
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Chalmers and O Farrel (1913)  Vocardia teax  Castelluy 191] he th

following «vnonyms—
Discomyees texnr Castellau 191
Cohmistreptothrer tenuis Ota 10
Aet momyces tenuis Dod_e 103,

Porcells (101 ) 15 credited with the rather difhenlt achisement of
obtamung cultures of \ feaxi It1 how ver ckir that Mache obtained
cultures at Accra before the Italin worker by the fdlowin m thod
scrapings from mfeeted hatrs are so1ked 1n ab olute alcobol befwe bein_
transferred to asoitic agir  After incubatron for scveral duve at ¥ (
smll transparent colony composed of fins and elon_ated miocdal Al
ments appears on the surfice of the w.ar The olony crons donly amd
reman tranalucent and almost invruble  Sub calturt upon & atre apar
grow more quickly—within 4 hours—Uat never amy Iy ¢ Only the
central re,.100 of the eolomies become opaque and re (mbl pround ¢ «
The strwin 18 easly mamtained upon aseitie agir  all attempt to cultun
N\ femws upon ordinary yar have fuled The non aerd f < fhiment an
either Gram powatite or negative in the youn cultert but becom mon

trongly Cram positive 1n older ones

Urerococens migrescer which secompinns V fean i the bk fam
of the dnease has been cultured by Cratellam (1011) whil t Chalmers and
O Farrel in 1913 1volated W cawellann

Y temxis cumnot be mocalited mto humw hur: te

Trchomycous vhows & mirked pref rence for attaelin, lur in t]
avuillary regians but instanees hate been recorded of hair of the pubre ancd
inguino serotal regsone having been attached (Chalowrs and O Farrel)
The blach and red vancties are almost cntirely trops al  Howe
Castellani and W ilkmson (1973) ba ¢« deseribed some easc  Fthesdi ¢
in England  Dhfferent sanetres m1y be encountcred on the sime | ron
The ncobition period 12 nokoown but r probably at ka t tx we b

Hur attacked by lepothriv hibit erther 1 Ited neduk or s thek
and irregular sheath  Microscop c1l exammation sh ws the noduk o7
<ht1ths to be composed of very finc filament often rduer It b cilbiform

r cocerform element which po h amde the hs rocutik and d ey
beneath 1t bevsing the haur rta)f intact  Arconbim, to Pon Dt the ntm
hur n penctrated by V feww o bat 1t may w [l Ix that thre a ~erton
rest upon the studs of poor prepiration  In th MWick nd el form
are found Large black or red cocer buades the filament oy #

Vacfie (1916) drscor ered that brades the three | wa al formsth n r
1 fourth brown form (sar fuscer) whick he Jecriber] rathe s inuidbegn t |
and from »hich be wohted s diplocoten mwocsat d = thd ¢ \sam
Tung Ting Huang (1933) 1 ohted from en o« f kpothnym 1§ r; an

Iet nomyce sendare 1w th bk altares ompkt Iy (T rnt from

f ) tenws
‘ho"l:h‘:rw subject to trchomy oas ft n be eullin hyp by in It
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and hardly ¢vcn accompineed by an iteh the ervth
when there 15 much losw of mertare prodaced bs ;‘m\:\“:ﬁT\;
fever project and become sl htly more They never develop ve sk
Frythrasma 13 moxtly conflned to the i wml fold more rmnly the
ralliy fold wd occtaonilly the «ub mamman fokd  In mn it
expecially foundd m the lower part of the left ingumal fok! contact wath
the serotal skin apparently fuvomnng its development Tt vadieteof
adults very common 1n men much lews 20 1n women and exc plioral m
children  Gougerot conmders that erythrasmy attack practically all
men at some trme or other On the other hand Amenican anthortx
consdcr the draeas to be much lews frequent 1n the United Stat  thanin
Furope It mnot in cvudence m the matn e Afrcans but it v en common
wmongst Furopeans Iining mn the tropies

From the chmieal point of v xcow dis_noswss 1 rither e1vy but erthraans
must be earefally dstin unbed from the (pedermomyeo ev espeenih
Hebra s ecema marginatum and from Puyras tersecolor Whn the
seales of the mguinal or axltuy regions ful to sbow branchmy and
relatinely Lirgc segmented filaments charactenstic of dermatophyt
erythraama may be borno in mmd  The orpansm may be vt ated by
direet examnation of the seles m chloral lactophenol or setlede v ed
in ether may be stagrd well m methyvlenc Line and att ehed to a sbde by
colkodion dimolved 10 & solutson comprrun,,  parts ab  late alcohol to §
parts ether Ob-ervation must be carmed out under ol immerwon
objectives for the orpam m ~ too munate for dev cbpeetnes It may
present the appearance of hort branchin,, filuments of 1 x mavmum
width or elw of cocciform or baeillform clements  Attempt t eultan
*crapings oo Si1bourstil 8 medium abey e gine neg e nalt

Hutolo_tcally erythrisma 1 chametenmd by «dight hwp rk matew
and by mmmum inflltration into the dermr

Lreatment of erythmema o usually ¢ nod rd t becay but we b
not hold this opimon  Alleviation of vmptommy 1 ¢ 1h accomph bed
after the crythrasma has been mmitated 1y perepnttion and the fnrtien
Accompany in,, the applteation of roert powders or 10 jur eent boreie tik
Che me twr dmly of 1 per cent sodimed aleohol compr o8 tenedd
with & 0 pcr cent “olution of sodum hvposuiplte chrysrobi  of

Lin may bang sbout a de quimation and apyinnt un Bat 1
pest m th prsamptionaof unn

ot

yLno

ot c1 e & more or kor raprd
usually premature for the patient will not fien ontin f tnat
f ey thriana which ean ¢ him o nnovam



(Hv o
{spergilioss

Iue awr A} Bt ont b au Iby 1 pergll  mpecnc
mmmn and wummabl Th ome t ommonly 1 olited specs 18 | pergidl
[ mpie Aperpisn mvoa % Tiknown drease  bird an eaptinaty
premly aquatie s w wch a pomurms te quotion whether there
rach o dicase o hum noagurgllon B oa very contmy mual e
though e rare form of the d  a%e m human mav exrt

The { prrpll compn . bont W0 spen  form ery wikhy
i tnbatc | group of Ascomy etes whieli Lt 1n the soil apd npon orant
waterik Together with 7wl m and Uneor peeic  they an the
most freqmnt ontaminant of | boratorcs vt sputam €1 W X and
nuk an expowd ta th atmo phin it s to b peeted that { perpll
eses <houl | wppear upon them in bundance  and ifonower oct wan
[th duncr Tanalo v onc might £ el jost fled in cdaldnhm causality
rehtsmn between @l won whach mht appeat and the fangn 3 dated from
1t Thes i Ly conclamons find ton eavy sapport in ¢ rtan lev lopme tal
@ of keooms muh for exampk the greenml phaw of ecrtun
onychomyc ey ttmbutcd t  feppnll The corrert concluuon ™
probibiy v ry d flerent  dapery 11 ar ineipabk of tt km 4 bealthy
ol but they are well bkt k lop m the brealdown produet of mad
diacked by a dermat phyt  Th eam with wluch A prgdl s
erow i altere and their mh Litory pow 0 of many orpanran skt in
the sl bion of & saprophyti 4 pergnll  from the nul ohon metewd
the pumatt dermatophyt  Thi m no mer speculation for  uro
A7l anoot stk Leratm  f ourabk notrt  m ten ] for
dermatophytes Morto er cases of %0 called mind inf ctioes 0 ol n,.
M Apeqll ud e dermatophyt ha  been noted  Bere ton ml
W, (1946) reportme 13 am [ ony homyeoses by 4 prrpudl
meated that i one as the mf tion % wd by an A pergrllee wnd
Tnchopbyton rrum W thoat doalt the finpcr ks first attacked by
T rebrom wers ultimately noaded by the 4 p pl Another fa t i
=pport of those who fayon railloars 4 that mx tion of A perglles
Porsmt 1 boratory anuymal rulmum.n;‘ny(u ondition
F enafter ehminat ng thow aw m which e th of an an mal e besght
shoot by the np tien fluy low  f 1 rylae por  ther gl
Temaes the andoubted pathe  nw | wir falarge nomt ¢ TAS gl
fwhhnm-,.nm

In boman patholory & w ry from ot fieet 1 et all

'
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aspert Ui i noscs as crimently suspect and enly t
relactnce after all other pos thle 3‘\\1 :1 hue bﬁ:‘:hr;:lm ";::n‘;;:
elamnetl —taes of asperallows 1n uzeon fincu™ and Wiz ek d pot
setm to be &y eomvmems & fermerdy  In ouans pdnonin askoont
dapergilly and veusts are «ccondary & ent of mf eton to whyh an 1o
often attnbuted 1 pathoent poser which they no loatr o
Conunt et al (IH y [9) commenting upon the &1 f yoenn, a)
aspergiligns reported by ek (19%9) il sho that (f Jest (190)- §
concernmyg, & ocrebrl abeeese din to A pergiliny wroto Inboth iy
niyeelnl filimnts were pee (nt n the k oy and the digno 1 of s e
@tlons was cXtreme [y probab!  Fout it v\ ot deponetrated

If m man ny dagnows of wacrridior must 1 xu e t o the
nrijortty of e thiv w not & for ammak and Gpecaally rd
eaptinity  Thewe e peendly s bind pay avern hony tall and &4 1
vear puny fpectown are lost from the world  foolo_rcal parders o
tecount of esper@lkra  Aunrvsorth and Rewdlit  ntly (1949) eon wlereil
this question 1n an nteresting, article lia ¢d upon thear obe v atrons 10
Zoologieal Gardins at Te enta Park London  Atperpiliowid 1n bink
emiently a discise of the rexpratory ystem The air diet ¢ poetall e
anterwor thorrcie arc the piwt frrquent! imialied then coms the kim,
In onlv three of the B etwe~ disenbed by Ainsworth and Rewel the
1t lomuml visecry were attack d

The kaon an noduk proent 1 the mr aes or Lranoloms which
invade the lungs  Awper llows abo © all affect binds in Giptiats bat
m 4omc eased d ith so wifth f llow epton of the bird  that the pn
cxmtence of the 1nf ction na ¢ be admitted  Opnton Yo the ttidho 3
of waperpillo 1 1 dukled betwan two groupd o mantiinn, th
perplio m 14 entomite smen twild furd - and that eapt ty bon At
whe d tie other thit v porllosns s mcon g neeof aphinity towhnd
ertun particulirh wrcaptitk wiid Linl falls1 tim

Thicherer view Br corrtet the b cmnot o mted oot
tarted amd Ieath ~son u) v e~ No [Fetn th rpoutic mevame

are known
Tdontification of dorrgOx  puae N Uffeal  Them and Ty
(104 )shoul!l  n nited w thr ol pct

\otr Ope must sl oes rey Cthopreat st ut wmono ¢ pli, Lo
¢ of mycrm Ause L1y Perrcill wm Nucor o) frot ichym v
@ pectinely nf wred to a Temalimn \lnpormy  m 1 Ciotrcbeer

(f Conant fal 194 ) The efun, w % wik pripioan ten waxl m;
frequent Liboratory contamun ats thit no x nth on o nfeoeteac
to thur 1 olation 0 cultunt The traly p tho o fun produc o <l ar
yrect ¢ ol seldom sl et mpt matlopy sl ¢ the fabd p tho
(e fungr by oo oy ymptomatok v
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CHAPEEL 10T

North American Blastomycosts o1
Gilchiist’s Disease

Definituon

North American blistomicons or Cilchrat  dieww 1 & myer
camsed by Blastompees dermatiidu Cilchrt and Stokd VP cha
acterzed by warty cutaneou herens and kewons of mon deepls w te
organs with a predominance of pulmonary kewons

The deugnation blastomy cosr 18 somew bat unfortunat £ rat ay,
the unplrcatron that the e 111 ent s a yeist aince the fun_ce mvols
cdubsts a yenst Lhe morphologs 1n certun sta o< of ite divelopment
whether paraqtic or cnlturil  Further it leads to confoman with e calle
European blastomycosss known 1l o as e ptococcows of foruloa
caused by a truo yeast Torwlops: meoformarx  [he epomym Ol hnd
drecase 18 preferable and pay  tnbute to the w whershom 1896 d scribe
the first klnown case

It 1« noteworthy that i the United S¢ates the dreea  bas often ben
referred to as Chiego deease  {thou h thrs t ndeney ~ dmmnnbm.)
becaneo of the Iarge numbcr of cases onpinalh from Clicy, The 1
Prewson may sometimes have been pamed that Chren, h 1% wuof
dufferent orygin than Cikchr t @ drseasc but thr r o e taoally the
R

Histoooal

Tn 18% ( idehret pabl bed b weo ntof v we of drm sy
blastomyeete which be had obsciy & m 18 [n 161 with Stoked b
described a farther cas of thes di ase nder the n me of & eax T
common paeado lnpas and produced with hre il st or & K enptum
of the piraute  The fimt descrption f th  paraute modt the aoattn
buted to thee two authors what er the n m that it may ultmat I
recenne and whate ¢r the syt mati postion to whicl it may ventuadhy

be avugned

and G 1 D

Ciehn t divea cwa  mprat dhoranomal by { whil woax r"'
cavis bave been deserbedd but only a humdred  f thos are unds hmu"

due to B d rmatird  In 1939 Martin nd Somth bowed that f ‘
publrbod cises only 90 (about M nt)w R anthontre invtance







1 MICO B MAN AND ANIMY)

Instance of conta son betw  noman amd man or do_ and min h
becn notedd bat thes are execptional

Pathogeme Ageut
At the prownt time it scoms unneccnany t attnhute Cikhn t 4 o
to any agent other than Bladomyres dermat frdi Cilchrret and S4oke
1893 Howei(r man attempts have been made to o tin_ar h iff nont
pecres or \ancties from amon  t the 1 olated strun hat at may well be
that the vanows morpholoicil forme ar onlv vamationa fthe amx
pecset On the other hal although mo t suthontics agree npon
rtaining for the funges m question the name whi h wa gnvenly tlo

who fint studwd 1t many svnonvms \nt to Ix foand in the Iterature [
which the followin arc the common t—

Od wm dermatitd  Rickett Fudomyces cap 1t Dodg anl
1901 Avery 1920
Cryptococew quickri i Vuaillemin (oot sckum d rmat hd - B gal
190 1931
Zymomema gilehr i | Beurmann W eosponiwm ] me Aoty
103

and Cougerot 1000

Cryplococek  dermatitid  Brumpt (e o pora bre s Cast lhou 1933
1910 Fudomyces enp alatws Moore 1933
WUyeoderma dermatitrdr - Brumpt  F dompee d raat td VMoo 1031

19 Zymox mt dermat tid Ik i
Clexorpora pamsels 1 llaca amd 93

Nannoz 1977 ( lehnt ta d rmat fed  Reludliamd
Hiastompeord o rmat td - Ca tel Gf i DI

It 1S Tor I pa drmmttid  Alnualy
Bl myeonde  { Jawen v (at ] 133

ho 19 5 Zymon macap [t omIx 1L I

In t1«u  Hadomye d rwat bid
7 1n dmmcter with 4 ratber th K wall which

S-1% i and sometimees

wppear s 8l o

nes it th ippcirince of  doabl contoar ( rtunofthe  Iapy art
be budding The b which wusgily mn b hr o I ) and a
mo ) fincr wmbrine than the moth reell OC ronally ntal f
formuing, & M prmte nnd 1 lon.at anlt h  nefwn n g am
fahand muror Voo @ ptomally s whok  ro frouxkd [k
to be fourxl armn ol n a row Ixfor thor ey retim fin oo mdber
Thes celhen enals be It tingm bed fnmtho € wi lnalle  th
latt r Ix ng moch malkr and often atc | with ray  lal b1 nt
The o1l of Torwl pr weoforma  arsurmound Thva Iy th
very thr & wathm the t war Il v htl menbmm 8 fruid
mas be romiwhat thiek 1t 1 troe apuk  Cmf th # w
myce Ira !l ™ most bk Iy lhrrmt;ltdln;(hlm_-llul )‘h”
w (ot m
o e T S T LT

wlmport whi han m



NORTU OAMERICAN BLA TOMAQOSE 2

Colturey of 11 dermatitidin are of two kuod  On blood mediam at
Y1 C the colomses are vellowich whit  wawy of soft comusteney and
ermuenlar ; form  The coloses at € or 30 C form & downy mould
whitt b at firt but now and then bwmd Smaoth colonen reeos ered
from coremuws and others of floury appearance have been desent d

The colonu euttured at 17 G repremnt the jeast hhe phase eorres
pondmy to that within the t eues Hercarc t be foand the lane rounded
and boddiny, cells The bod have & v 1 T, base which readily dm
tinguishes them from true veast  The nutlines of my celial Shroents may
al  be fourl 1n thr phaee

Incolonn grownat  Cor W C romd v at Lhe elcmonts may o
fourx] bt the myeelul pha  pridonunates The mycelal ilament an
not howe ¢r o fully developed a1 the first mabenltares for the pomary
cultures rpee ent an int rmedmt  ondition etwecn the yeast Lke and
the myeelul phases In the firet subcultares re found mycelu! Alaments
wheh segment and braneh and oftcn conmm  Upon these myechal
fllaments are borne the conwlia erther directly or by intermediary ecom
diophores 1-10 2 Jong The consdis hay  smmooth salb and thewr
abundanee and diminwon  ary coonderably with the strun They are
round o1 |or pyriform w th dismeters 3~ x  In old cultnres chlamydo
wporea 7 18 4 may  ppear with thick and rregular wall

Tempernture w the e entul { ctor which determunc  whether the
yenet liko or the my echal phase ahall ppear Parung the temperature up
tawards 33 C under Liboratory cond] toon alx v g1 atbom) ehal phase
above 33 C from 3-3"7 O the veast bhc phase 19 obtaned and bowcning
ths temperstuare resalts in the reappearance of the myeclml phawe Onc
or the other Hbmpl:nmnn\ th bo btaund withont deficulty an]
e 3 to e 4 or to pavs agun through
an anmmal unlhenn-n.hllmoﬂammpmhfu«ll Jarcimimorum
However bk J{ expralatum B o rmwatits I prefers sold medm for its
yeast Lke phawe and 1t monly with xtrcme diffienlty that it develops thu
pbare m Liqoxd medm  The optumum pH 1 more on the aesd mde for the
wycelul phawe (pH  5-7 ) than for the yeast Like phase (pH » o-8.)

Levine and Ordal (I48) obtauncd excellent growth of I o rmafutidis
pon glocose peptons media  but they noted that the growth w  alower
if coe uscd an mwoeulom made up of an mnhwon of spores from the
m) ehal phas than ono made up from the yeasthle phane Farther on
hlatose medu containing anows salts and copecrally  mmon m seiphat
as the mitrogen souree only the inoeelum wmade up from the yeast hke
phare developed ppeec By

Sympionmiclogy
Blavowpee dermatitnds pmh.u, b tw  meams of access to humans
The ooo 11 extancons leadmgt  Jocabzed and somen bat benugn 5y mpto
matology The other u respurntory leadmyg to the sy ere generalzed form
(n temsc Haxtoms cows of Amenean  uthory) with hung damage 10 most
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ass  The genertlized form of blastomieo v can cqually give e t
cutaneous lemorw  but as noted by Starrs and Riotz (149) wherea m
the primary cutancons form the lewsons aro restricted to the etpo od parts
of the skin 1n the generalzed form they art confined to the eotered
regons  Both forms x1ll be dealt with m succevwon

As already indicated the cutineons lesions in the prvmary crkarox
form appear upon uncovcred or evpo od parts face hands wriet fet
and ankle jomt  The pnman kewon 1 a pople {prpula) wlueh lonh
spreads at the periphery and becomes covered with a scah bonn, a
«antous pas The edges of the sprevdin, papuls dusenbe a perf ot erel
or are surpignous  The centre tends to heal n step with the proad of the
kwon Lkaving an unpleasint sear A typeeal £ ature of the manum: the
enclosure of many small abscewses m whuch the purmate 1 cialy d tected
From thewe may be obtamed materul of the pur cutancons form for

of enlture  Tyartmess 13 also typreal of the Jeaton margm«

In the generali ed form pulmonary kwons oceur 1n 9 per eent of the
cases cutancous lossor n o0 per cent bony kewons m 6 per ecnt
(especully nbe and vertebra) damage to hner spheen and Lidnevs m 40
per cent and prostatic kewsons m 0 per cent of patsent  Lewoms of th
central ners ous sy stem ocenr i aboat 30 per cent of the can

Polmonan kesions are usually the fint «ign of & guneralomed bhid
mycoars accompaned by cough sorence blood streaked «putum and
rather high fever As the pulmonary symptom prewd the died ®
dn~eminated to other organe notably with the forrmation of cubeutane ows
abscesses  These appear as nodnles or gummy mases which wften open
and discharge The marg, ny of the ulcer thu formud are warty anl
enclose many small alwcew~ 4 a3 m the paman eataneou {m

Hutopathology
Study of & catancous biopry revesh two very spcaial f atun The birst
myolies consderable epadermal hyperplasy whicl may cause the kaon
to be taken fur an emutheboma The second 3 the pri (nee punat
abscewscs m the (mdermal or dermal yers Inthe e mrro sl ¢ « an
found cells of B dermatifidis hberated 1n the pus or enel ol in
macrophagrs
In other timares the histolomeal reaction 1 that of a granuk m kadmg
to necrows and suppuration  In the lungs an found a great many mibany
abscesecs compriaing celh of B dermat tidi maultinoekat and it alk
plaunocyten epitheliowdal cell and 1 ik
Blastomycetm
Patunt with North Amerrean bl stomycosar Lky t o tt Wt
mycetin introdueed intradermally by the formation of an rythem ton
papala which forma thrve or foor days after tle injcetron and may i en
alleric patients bo accompanied by & low abcess formation t the plac
of noculation  When thus reaction 1 pontis 1t Ht be con Tnded th
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the patunt ha bl tomyco s nd ] oppo m f ooanilke A gt
ronctwon does not howen ¢ ndient freedinn from W stomyeous  and
1t r known from another techn qre that the pateent ha  Qilchnst
drease the pro,poss n not fa carable 1t wonkd mem that the eon
clngons t be drawn from thre procedur, an emmubar to those which the
leprosy specualret draw from itands s resction m Hanwn  dreas
According t  Jooes and M rtm (1941} tho mitmacutancous test
technique s & follown  the entaneo  testx arc imed ut by & beat
halled accme propared by saspending, m stenk phywol xal salme the
v wt Lke phase of & entture of B dermatit 4 on blood aar at 37 C
This soepenaon r ¢ ntrifoged in o H phins tobe and the scdiment m oot
more sospended 1 enough phywolopical alme for & dilution of 1 1000
by  lume The standard suspenwmon ¢ warmed for four bowrs at 00 C
It stemhty w conflrmed by inoculatm  coprously upon a tube of blood
agar which e mamtained at 37 O foc at kast ten day A an antseptre
03 per cent tricresol s added and 0 1 ml of thrs suspcnaon 1 mpected
mtredermally to te t the un Dunn,, th followmy, 15 or *0 minotes an
crythematons zone wwally appeamm t the kevel of the injection  Thm
rnctcmhunorp\uhe aloe and occurs m patent  with other type of
v dmease The ch 1710 reaction commenees 1 ~24 hourn
After mpectson and reaches a maxim mm  —4 days It evactly rosembles
= powt ve tnhereulm 1t cron In very aller se pabients a stenie absconn
may appear ¢ the pont of inoculation The appearince of » poat ¢
reaction may be convad red an mdication of blartomy eows  Thrs din, ot
t ertfied by the presence of ant bedses m the patient 8 serum
Demonatration  { complement fiation 14 obtamed by wmng  antien
& r penwon from & Lymy colture of the yea t Lke phase obtaned by
growm,, on blood agar at 37 ¢ The titre t thr auqenton 19 determined
tpenmentally  The peoof of complement i ton m blastomyeows has
petifi  alue when it 9 powtne When nepatny it his no dmgnostic
sygificinee but mdicates m the cise of  mufferer from Cilehnst s duscane
4 tertam rew tanee of the organrem 1t w to be Doted tha thie reactron
mals 3 negatn 10 primary entancon form
Peoult of thew, two roactsons are byiou 1y esmential beforu conndermg
therapeatis mea ores a3 ther study plays an important role m trc tment

Treatment

Cilchrut dmt a0 19 one of the rare ~emon myco  which cun bo eared
i senah  to potamaum odid which may therefor, be applxd m the
most appropnat  dows speetfl therapoutre mearure

Befors adminmstenn,, potasarm sodude 14 19 nece sary o find oat the
patent  somitvity or more pretrely hn adlergio condition A entaneous
ieet 3 carmcd out by mjection of killed  cemo s already descertbed 1§
the obweried cutaneons rea tian 448 bowrs  fter injection does not
exceed 1 em mn dumeter potss rum sodide may be adminmtersd by a
mapsd method scheduled by Conant e | as follow & mturated solution
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of potasium rodde 1 adminntered at the rate of 3 trms 3 drop por day
and increased by 3 times 1 drop per day unbl the patsent recen o § tumes
100 drope per day  Hav i redehedd thes dose a freah bemnmun, 1+ made
{from 3 tunes 3 dropa per du

If the patient 8 reaction from mtradermal inpection of vacoi had a
dumeter preatcr than 1 m the patient mast by de enatzzed by pro Fe<
e mpections of Lilled vacein befort admimi t nng pota 10m kedwde
Thes desenmtmzation 18 cxrried oot by subcutaneous injection (vers otber
day of 01 6 03 to [ mlof yacane diluted to 1 100 5f the reaction 1

em 1 1000 sf the reactron o 3em and 1 10000 for 2 naction oY

ecding Yem  Often after two weeh o <uffienntly atr factory dewn ity
nation 15 obtaincd to permut commencement of the potavunm x Iade
treatment  In the evee a dlow mcthod s (mployed conssting, of admini
stering » satorated ~olution of potasium rodid at the rto {7 times }
drops per day and mereanng by 1 drop per d4y (not by 3 tunes | drop)
until the Joee 3 times *0 dropy has been reached after mhich one revert
to the mitil do e

Vaceine injection may revea] a local or & cencral raaction acenm) wned
by terapersature reo  In these ctvee the commenan. d hoakd b
lower

Tode hay ako been intrduced as sodiom rodrk njected intr
venowly (1g per day) or by the nhalation of ethy] wudnl  [n the
cutancous form X rave often j roduce vers usef [ ronults

It 15 obviogs thit a symptomatic therupy will accompiny a | th
theraps

Prognoxs
Pro_nosrs of Nerth Amcncan ble tomycoms iff oo cording t whither
the type 1n Question 1y cutand e or cenral Whaldt it o fa ourable 1n
the former 1t 1s customarily fital in 0 per cent (Martin and Smuth) of
crws of th (eneralied form A almaly imxlested & hi h antibody
production 5 an unfavoursblk sn whil t & vrakent catanc wy naetwad
the most hopeful Death occtrs from  ~o 3 ard after the appe rance of
the first ikl mgny
Difterental Dugness

It 1 of httk value to cnumerat, the mrsof d 1y wth i hb to
mycoas mat be confo el wn the ceneralm | form The ntaoou form
may wmulate warty tubcreulona chromol | tomyco B oAl pran
Joma svphilt and a great many (th rukere ¢ od tn

Mycologroa! Dusgnosy
he mycologncal diagnou of bla t myeo l’*)ﬂ tablh 11y hm the
te 1n the or tn rectione and by eulture
Pr:\um;ul mpullr:non an will prescntly b indrated roof btk valw

o1 estigation of the pireat in the pus s made Dy hre v min 108
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without the additson { m eleanny, g, nt or povbly buit rafter dit ton
of the pus with & drop of 20-0 per evnt crastie potash  If budding form
are not found mmediately 1t may pro  ueefult ree the coverlip and
re xamme 4 bours later

Qections of t wes may b stamd by eon baumatorylin bt
secording t d Vunoy and Be en (1)) mpenor revalt nwy be obtained
13 & wl er rmpre Datson method

Culturc may bo mitkted from pos ¢ thored from msero abeces ¢
putam and wrmw  The srepected maternl 1 caltared upon blood age
od iveubated at ¥7 C or on S1bomrwd medmum  t boratory tempern
ture Cultun t b must be retarmed for  © 3 weels before heing dre
enntled

Expenmental Inoculabon

Asalready my tioned ¢ s duffienlt to moculat bla tomycoss in animaks
0 thry method 18 not ncommended 1n est blishmg & dmgnons [t may b
nwrted to however t confirm the pathogerse natare and to retney
a  othe budding fxm [ sran of Blavomyrrs dermait 1 alnady
rolated in eulture

The mo t wrscept bie ammal 11 the white mouee subject d to mtr
purttonedd mocubtion Tiw ¢ wes pg . rehitt By meenate od the
rabbit almost ompletely a0 Far succemd 1 moculation 1t w necermary t
a ¢ lupe quintity of vpores In the whit mouse it 10 powabk tow tch
the ppearan of granolitions on the pentonenm from which boddm,,
form { B dermat (id  may bo recovered

Riastomyoors m Animmle

Benbrook Brysnt and Swnd rv (1948) m e reccnt 1o osew of ammal
w5 enfied that 11 cases ha  been reported for the dog  In thi
animal the polmonan knon 3 dommant bot R Iner has reported a case
of eataneauy blastomyeons m & do,, which mfected two members fth
fuwly with which t L el Benbrook d &l reported & case of blast
mycons m  man.  the dugnoms unfortunat ly was ba ed only
brstopatholo, 1cal examinatron

Taronomy
The haructers of Blawompees dermalifi] s ha ing bewn pro ¢ ted 1t m
perhape better to refram from settm,, forth s tentat e systeman

for parmute for which 1t tv acknowledeed by all that the bmomual wich
domgriates 1t has no memit other than that of priomty

RLIIRLNU S
B wmoon (L V) B Y T{J B)LS wE (I /} Acd of blaso
mymm'.behnn- Jowrn! of dmtr Vet Ud Ao {1719} 118 805

BWY(\I) Blastomycoms North \nsetican typ Apmv-dc-.armm-
Furopean contmwat  4red  Dern qp.\(lm)uw
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DAty ()N Beve (P 1) St 11
Vel (1630} 168 1218
Draiarrr (I D) Blwtomy o1 with  t uevu  scrotal anl jn tat
m ol ement W e Dermi Soc 1 St 1804 m bk Drm Spph
{1018) 68 B o
Cicrma T (T C) \ o { Bl tonsettic d rmattn i man  JJ
Hoph  Hoap B H (1500) 1 229 13
Cieame T (T () Chporsn (N R) \ew ofp o lupus ulp urc ones |
by Bl stomyer  Jowrm Frper Med (INN) 3 %
Tonrs (R R) L MarT (D S) Dlastom com of b n w of )
collect dcanc fwhchwutnco nd S ery (1981) 10 12
Il\l\l’(‘\)\ﬁ'ﬂD\L(/ J} 1actors mflueneing the morph k. [ I
1 J of Bacf (104¢) B @ 037 01
\lurn'\(l) S USrm(D 1) Bhstomvcows [ An ww fthllent n
lner Te of Twberruloe (1939) 39 1 27 01 11 \nport of th reen
cam  tmeriew Ba f Tuberew! o (1079) 39 4 1S 1
%‘nnh (M A) CRhuotz (M O) North Amencan blastomyec 1 ((hichnst
dreasm) T Study of tl dreewa from  no ww of the Lteratun trek f
It Ved (1919) 82 1 1 S I[ An nalyss of ( ndian repwt acd
anal me fanem caw drek of I ¢ \Jd(um)mI:n '
Stomrr (4 M) S stenuc blatomicon npH patbol yicnl
} actenolopscal and ol leal featur Lrck Inleru ll ! (INI) 13 M

tm w J A e
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South 1Imernican Blastomycosis
ot Lutz s Disease

Deftmrhion

b myeo v haract rxed by pran lomatoa | ony tts o th
m cous membrines fthe sl the gangl  the gastro intestinal trct
and thelangs Tt ean mily B! comper bra denn The nomen latun
fthrs di ease eratberaill st bl hed \ wth Amerrern workers natarally
eall it South \mericin t Listomicosr In oatrast with Cilehnet  disens
which o North Amenca U domyco v South imenean a thorte
pref rthe name [nt d evwe mbonour {the wortkerwh do nbed tls
bt eases The eponym Tut Spdencdore \lmad  drw « moal  widely
ncownterc 1 1n whieh Tutz nime  conpected w th th t f Splendon
who % the firt to ult rt thn pathopery fungoe and al  that
Almewls who made the first compreben study fthedmer  Another
pame which mgoing out of f on 1 that of paricoecubowdal granuloma
noappell toon (1 en t & penod when a p raldd had been ectabl be |
et eenTutz di ease and coec hoxbomyco

Fudently the nam Jutzed e1 ocughtt be retamed m peel renc
t thatof & th Amercanbl «tom 0wt mnce the httername g1 e undoe
oo penct t the veast UL pha e which the par 1t underpoes m the
t e

Oth¢  yoonvmae an found  the Lt mtore particalarh—

Hrarlian Mastomy e b oucocoxhiond T gran lomaato w

\alynant cocendiowda! lvmph \eotr prcal blastomy con lal granu
granolomato m Jom tous

Cocewboxdal Iy mphogran lom Parscocenliondo r

Mal, nant fenghoman, gran loma [wt myeo n
f blestomy etk ortin

Hatorcal

lnu(l‘lh)dumlmltht.hxtt‘o a herceo uedthe ha cter
which dtingunh the ca ml agent of South Amerean blastomy eous from
thow of cocerdordomycons and Guehret  dwease respe 1 |y Lut he
conndered the difference t b alght (onsqmntly he pat tho thn
discs e3 together und  the ommon ppcllatia  Amencan hypbo

Sghendore (1900) desenbed  new of the d e1s and three yeary
£
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later namid the funiu nponuble Zymoa ma bra il w Up t the
present he ha cultured it and inoculated it into « eral laboratory animak
Cunondly enonch wnce 191 Splendore ha  ob ened perf eth the
makhtiple budding typreal of the pariste in the ti sues & character reparded
2 peetfieally diagno tie by mod m worker  Inwpite of the darmy th
emumy, vaars the question rimained unnsolved and Tutz  droise w
regularly confu cd with cocesdiordomycont It wa not untdl 19™ that
comparative study by Souz Campos and Almerd of the funp: rospon 1bk
for the two dweases permitted them to be drctingmish d one from another
\ Irttle later Almady propo ed the ponms Parococeidiond v in whieh e
pliced the agent «f Lotz di eas und r the binomual J arscocesdrnd
bra ilient

In 1940 Conant and How 1l e tablehied & correct | wralkh m between
the agents of Cilehrnt  and Tutz ¢ dreascs i pectt ey they pue th
name Bladomyce bra ilien + ta the azent of South im ncan blasto
my com

Irapoctancs and Geographieal Distnbubion

Totz drease 1 & rdatr oy frquent mycou Amewda b Gilled
attention to 300 ca e+ in “outh America  Accordin, to Veraam am!
Biglolo (1948) a thou and eracs have been reported from Braul

The geographical datnbution of thi diease i (<cntully South
American and cxpecialls Brunhan  In Arpcntma a good many eases have
beun reported  bomt have boen recopnmid 1n Pimpuay b and
Urnguay  Apart from Sonth Amency om man 1 4 have been |
covered in Costa Rica

The di eas 1 found eopeeally in youn, adult s, d W40 with n
all: edly great predominance of oun to women (about 9 to 1)

Allrace am susceptible 1 the di cast take a heayy toll of manaal
workers in fields and on farms

Etalogy

N\othing w known of the orm of Tutz dicr «v ptthat t em t
have a preferonce for land workers

Pathogenze Agent
Ihcre appenrs to be only one ] athe enx s ent of the di thou b
c\rnlq\emhnehrendrmhed Tha caoaal ¢ nt R tomper
bra i xy (Splendort 191 ) € nant and H w19 It rhmwwnand
many vnonvm  speclly—

Pymon wn branlien  Splemdor Parneocer iond — corinf
Vfoore 113

191 o
Purmeoccydiord  brasilie } omeocerd 1 Mo
Almerdt 1930 §
In tr~ ue the orpansm tik  the firm of munded 1R » nmm:”bl
r

contour 1060 n lametc  wlnh mpn fuee 1y mnk
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bodlng \Dwgr that the form wath o tiph badd o w1 ey b
wmesh t diffenlt t domonstrat i tiwnes 1 the only form dupnostie
t the sptew  South Amenrean workir ha  dobbed ot the  wagon
wheol (a rwokt f £eoae) o weropd ne nior ( motore 4 msroplaro)
frm

B gholo (191 ) ba pex tneed  will kcament d work 1) m frrms of
B bedenn nt w  ml pon bmbling Th mundel ol i treoe
are cither free or encloncd mithm n t el Bocbling may commence in
Lrper @l up to 40 4 in di oxter The bud  wngk or m luple are
ambh sy w th diamctcr @ 4 x meconding t the r  the eell
form which they an hnaed

Accordim. t B ol 1 wdes me t thim wlio ha <tud d th
m tter th¢ flct 1 trm uxklmy, arxl ot & pawmy t the exterior of
pores formed within the efl (ervpt poral ton (£ m and Pedaell
or ¢ enous sporulstion { Fon ea) In errtar mothur cell B gholo
b oberied hromatin maseds drposed  round the ponpbeny of the eell
where they had bc  pudhed by the formation of & ntnl  scoole
[Xoetratiyg mt pockit formed by & thinning of the % U { the mother
el andm myn ¢ the bod after ba my, bec sorrounded by hitthe
evtopl m There i the formatwon of Ltthe e mebosuch o ha
been thumed t b du t the himination of lanl formed 1 e the eell

C s with m Hiple bixl are not encountercd with eqmal frequency m
U trewes They e ot readily ditected 1k wns w th no ontlet
P oqutam dropacal € Lt tienlar i ol ad ju from Lo
t tick seareely ev rcontaina 3

Culturen { Bawomper brandie <hittw pliaseiaceond  t the
m¢ batem tempurmtere Wherras at | Loeatorsy t mpratare il imentoes
slmes wre obtamed  t 17 ( the cobmid C made up of yoast Lk
st mmil t thow neovend from treues A noted |y Cooant and
H (194 ) these fuct emphasme the imil mtk betmeen B I ilee 0
and B o rmary 1

The y 11 jhaw lo 1 i lops t 57 C on the ual meda
addition of Inod t the calture morium not bosg ncet 1y The colonse
are plalrows cerebrform and strongly revemlde Veast colomres A abrewdy
rtated they contam ekment of sdentral morpholosy with tho  of eell
Pt tey ues The bud are either mngle or malt ph

The fllawe fou pha  grow slowly {momctimes four weeks are neck |
for penmry cultur) tlaboe tory temperatareorat  C The colonx
e nmiat  membrancuns of cormupated and eov 1t the centr
®th  whitmh down which tend t brown upon L, The hranvhed
and pmented fil ment prod ce oval or roumd conudse smular t tho

™ olonss of B d rmattid  How et the conxlt | form of I

dermat t [ are ks rep. L than thowe f B bro dien

Tran ton from ooe pha  to the othc v eauly brought abot b
makumg o fresh mocalation from  colony of any phase what e and
thurm, ¢ the temperaton peeevears for the pha  reqaired
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Bymptomatology

Iutzedi cr tahe two firm tocahzed and tinertlized or mived

I Inthelocilrcd type the kewn an catanco muco ol Ismphangiti
or visceril The eatanco mueo Al k wn are localed 1n the Lacey)
mucom (tongue cheek pharmvnx Iwvnvy pilate) and cxtomi toward th
extenor neronching upon the Lm of the fice The k wne of the bueeal
enaty commence with a «mll papuk wlich ulecrate amd spnad from
the margine  The regronal lymph nodes arc rapadly nvade 1 The catan
cas kwont are warty pipillomatons end uleerate at the mwddk with
marpinil heportrophy  The localmed gin bonary ke s (aeroich upon
the lymph nodes of the nick and prddecc & (o 1l petan tron,hy
nmmscent of Hod kin  di (1« The ¢ limph noh masy niero  axl
dran to the (xt rmor through «inuss  The vrccral bxtzation an
most frequently met with in the eiecal arl appendieular rpon

In the mixcd or ¢ peralzed type are encountcred bucco 1y mpdan
~ttie bucco eutanco lnmphan.itie and (utanto lymj hantie  vmjtom
avocated with cripplin,. of the grstro int sl tra t andd wecomy k1
Iy hepitome aly aplenome Wy a eites Accorhing to b raam (1915}
wore than per cent of cax mayv 1 umd bony kewons involyimg,
lostruetion of th epiphys and the metaphvies  The frequenes A
Julmonan lesion n the mived forme m atill very cmtroveran]l The Sae
Paulo school comadirs thi type of boealization to | rare but thryus
ob rouwdy bung modd fedaf rehance =oph ed upon the report of the 194
Conf renee on [utz  deerc Tl Rio do Tantro authonti think on
the contrary that len. mvels ment 1 vy froquent and occurs e
many as 50 reent of the cvve Fualho { antopra ) Hund pulm npin
hwomsin b preent of the (i andinanotler ~re of 1 oca Utainsl
them 1n I6 i tance (M1 pr aent) N {\rp ntma) nowd lung
itack a9 el l Ny movenl pon hilar and modostmal m luk
Sputum 1 puruknt amd Tl Lstreakad  Rutter b meently (11%)
reported tmo asee of tumonr  on cemhrul the other anh il e !
by B bra lien  1ut apparently the onanmm wa not enltond

In the localired form the ¢ neral onditiont w I munt md | w kn,
tlw loc lzatwon of I <on (bucco pharynoaalf rmj 1 net gyt
i, ion [ nutnment  In the g nermloed fwm f r ~ ntino ]

reachin a peak n the v ming  wloften ! MO Tt o
slerat lt emn atwon aml 1o Inpod] romatou any m
Hutopathology
nts v bt 1 mt th

Hotak 0 I the & wony an
Cdchn tadi ¢ o (x whowlimy s Ot oran | m mh
i pant ccll from whiel the pitho m fmma ot re ral moprnc t
numlkre Th nt nnbltmt onofthct w byl iyt omo 3t
and lymphocyt plinu kar n troph bl ecomyqhl nomn
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randy f ond At It <dag o™ t nop duwkow o Nan
more abun lant
Treatment

A ooh promew ha n It d from the mtrod ction of malphonumule
therapy by the South Amen anwork ™ Tofa t oaly the sulphonamd
areeff et 1t v pot vet pro ed that their wee results  finel enre Lut
t e quit ertun that they pre  t th spresd of the drea e from the
pamary foer and heek the de chrpment of the recomddtry forr espeer Uy
the pulmonary lewoos

balphy yrxdme may be adminrst red @ ananrtid do ¢ £ 100 mjkg
fTowed by & do ¢ of 1 g repeated ev 1y fou bours s0 long & the dro
may bo taken mtrfctonly

Patiha Gongalies estimat  that the blood eoncentration of sulpha
merazine and sulphadienine muet to be aet ¢ ra h  m per ent
‘l:uhithdoflnlphthnmlm be slightly le

Tuna Canctand Abb uurm) ppart ha curedapatient suff rin
from 1+ b cto ] mm. pulmonary farm by the sdmmidration of sulph
merann at the rite { 3 g durin_ the firt dav  then gupt atat 1
dowe of 37 g

Potamgum wodsld h sl been moch nsed  spectally by \mad
Tts therapentt achons hom er 1 andtl re ppeart bereddin
of diveermin t maf b 1 uwed

Asto scones thofw msult am 3 ¢ wl blefor my ppra 1
of thor valow

Prognoms

Tn general wy to th mtrod  ton { malplionamxde ther py progno w ba
itherto been regarded  fatal after n teral wh hdnesnot ppoirt
ba  been definitely asccrtuned

In spto of the very f yournbl opmions f thowe who b\ need th
salphonamxdes in Luta  dosse 1t shill remams t be et bliabed th £ tley
effect core rather th  that they sumply rre<t the dre

Diffarential Diagnoss

Thers are  arons pos bl dignoses aeeordin,, to the form whi b the
Irease may amume  The lymphangrt form may often bc conf od w th
Hodghin  drease Pulmooary kmon may be taken for t borenlow
tancows kwoow for v w  syphile ar South Amercan kithmumas
be haemorrha_es from inte<tmal kmons may be onfosed w th tho
hara terrsti of other dise ~ex in wh b blood 1+ present m the stool

There may e confumon with other mycow «ach  h topl m
(1hnt deeve and occidwxlomyeo m

Mycologioal Dagnons
Speertc dmgnows raay T oestablebed m thn way

1 Frem aafion of the Orga m  The f ngua respoonble foe Lutx
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drer mus bo looked for in setrtion  abwiowe  wnb oy and patam
Patholo ical materal obtuned from a swmh or by tapping with wmng
m1y be smeared out on & Iude m 1 <mall quantity of (au tie potach (30
er cent) and eammed under 1 cover sip It will be reealkd that the
yenst ble efements which hive a dimeter 43 much 2300 ;1 may predae
one or more Luds from .-10 1 Onlt the presence of the multiple buddn
forms confirms the dignoss of Tuts dica  wnce Luddmg forms
with single buds 1 2l found m Galchnet di cax “on buddmg
forma will be drtmguisfied from Cocerdiorde 1wt ¢ by the phenat of
endospores in the hitter orgwurm  C rtan form of C imenti howeser
1o not form endow;

The patho,en mat also be demowntrate L in wetions tamxd with
coun he matoxsln M Crenwald Ckm t or by ot of the slier
mmpre_nation nx thod

Cultere Vethods Secritrons pus or twopsy scrapun, « ar cultur |
on H1bouraud 3 medrom and kept at > Cor 37 C The cnltore toby
must be retand for at lea t fonr weeks as the fangus gron von <ozl
in the priman caltures

3 fmmal Inoculafion Th «<hould b carrnd out Uy ww of the
t chmqw 1ndicsted under (apenmdntal inocalation

In conclosion bef r a dno v of Blasomyer bravftex  my |
llowed ther must bo \udence of form with multipk budding n the
pithological product  mn cultun Lept st ¥ O and i the trowc of
moculited ammal

Immunrty

Iherc v mo spe i rC tion i Tatz dey {ompk mnt fivat %
tudses startin_ with coltumnl filtrat 9 s antien hav pven po tis
e trone not only for Latz s Imess but al o for porodnchoss ¢hromo
blwtomycon  and with the scrum of patient afflicte 1with brmtaphyt
myeo ¢ {(Almerdy)

On the ofher hand the intrad rmai mjection of anti cn b ! from
nlture 1 followc 1 by welln, ervthema and occasomlly It omfnt
it 1 ot certam whetler th 1w ction 1 gat T1 ntra krmal in
) tion of cocexdiosdin produ ¢ no revction but blastontyextin (At )
from coltures of b d rmat fid ) may 3 s poatt wocton

Nete du Sdva ha meontly prpuwtan nt on by oy o pu
obtaned from guica 1 testick moenhited with 3 fra ! fur W
honr at o C upon thne conseutine duy ( tyndillrmtion ) Thiw the
tyndallzition process th pue which 1 rch i budding oo fotel
Afteen times with physalo 1eal raling [I’\t;‘ld rm:]-f np (n‘:u ;{ :‘:l !
of thu n u ¢ mptent withlTuotredma o
mtommlhﬁ::ll\t three d v and tend t necrow m cortam
aes Tl reactianmne atnein enntrobe ¢ en the with othirmy o~
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Inoeatabont
{nocubatoet sy 1 s ethet aath pitboRh cat produet or with
enitores bt a™® waslly carmed ont with the ! ter Unloﬂumte\) bl
ochrrs St 10 mdicat whetber tbey he ¢ wed the east like OF the
toms Phe hoth focms 87° p thorente
Both . ek T ol yarcy b een ued aatrd etonlt

1 Inthe P ™ mﬂhtmmut\xnmﬂluﬂtm\h {estrele
(it ™! fement ;nm-mrr\l-mhouﬂ-netlmcu\-\uon then they

-m-wwtwnum\rno{bo&lmm Au:otduu.tnmuﬁ
obeerseT powerer {orras <hibatins multipd padding are here found bat

2 Inmr nm‘\emmnd yect Inf tron PFOH
dowly wd [} after moenhtien there TRy detected small
nod et forms 0 ¢ ry and other OMAT®
\mheroh\u nnn'n'\lqueﬂl“\u zed wnf R

e Da®
reserabl e etneen the y-tm.emc agent of

- i .ndt\uzdh:u-dxn 1n fact thopmﬂol,n‘mfpﬂ"‘m
\hrt_n:{m-m*u{( mn 1 lrd\hefﬂmﬂo‘thnhm‘m wniqoe
rnhrdbrmmut\uq l).qru‘;(ﬂtfmﬂlﬂlﬂdo- bra lenvd
Onuwcmmn B bra den? h M-mm(mvnthﬂ dermat tid
thbe\:::f n,-vpmdummmelmwb)mdmm-

3
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Ihrn::ll;‘_:lqr-f Trunl o I I mront St mirs 191 vl
ConaNT (N F) d HowrL (V) Iht mi nty of the f ey,
\merican blastomy o 1 (f arocoecidsoi F Lore  iaen) lr:l‘aj\ot\;(h Qn:::
blwtom cous (( dehrst d se) J I vew Drwal (194 )54 3t
Losairs (O pa) L \afr Irlo (A F) (ontnlw  pamm conhecim t
doa granulomatoses blaston scoudes O \mnt cthhopr d d nem d
Jorge Labo R Ved ¢ firw 1(1840) 48 147-83
Tisa (D F) Caerql 1) L sneata (1 L) wy olen awed
perncocardictdoinicosss (F rroa bucto | o pulnonar,
ATt e 1917) 61 011 "1 Poko pulonan) e e el
1Tz (A A myecow p eud coccrdsem 1 ]
T oo localty 11 il bocy e}
NRVFSDASIAA (N ) Tt d mo nagio d t da
Tut nﬂ!udmmbmnlrﬂppm * 'l fom =
Tarma (Co (arves \) In @ adowsce brand re pp ) 10
Rrrrex (F J1)  Tumor eercbral jrm uksmatosa pr [ recores foe f A
peops tod doscasroperdm | € Aewrop st (1R13) 8 1 D
NIERDOEL (1) Sobrm nbo o wod B temn gt bl Jor
Boc Sctemt o & 1 wlo (100))
Srumport (V) /ymooemato 1 oa boudoy e el t dil b
orenatam Brawl B U See 1 th Fact (1912) 8 13 19
Viraant (O) C Bagwowo (1) ITut Ihem (Suth \nom It
mycon ) Iroc ofthe I ik I fernalional Conyr vwan I prewl W et
ud Valarie \ta hmgton 18 (108s) 12 7 0

(HELQID BLASTOMYOOSIS OR LOBO S DISEASE

Ihr ltthe known dreasc wa  firt deseniled 1n 1933 at Reetfe m the
btate of Purmambuco by Lobo A mcond (a e wa dreo ered at R de
Janeiro 1n 1937 by Fulho by Ared Liio Cury Velk amd Ma a0 ( oto
agunin 148 whilst Arty Leao Coto and Cuny i 1948 wrote ntenstin,
papers on the organran respomable for the drt Ton ¢ & ami in
Lero have mnee 140 avapned it to the ¢ na ¢ lexaeporrifa Nanmrn 1930
calling 1t (Texosparella loboi

Chelord blastomyconrs 1 an ¢ ntially chronwe di ase hama t ou!
by the maintenance of & good genral condition and the formation n t
slin of chebord prpules i whieh arc found great numbire froond ! I
from 8-10 g 1n iamcter which reproduce by ne or by two lnnd

1¢ ordinan temperatares the fun, oy (ros sl t form ekt md
alihthy d wny colontea The hl ment are bramch d and sy t 1
After bung eultorid for one or two months thoy gy 0 to Loy
ot phurogenons conrdus which maasurc 1 by dgor3 1y 10s Cult n
Lept at 3 ( ekl a vea t ke phast whith rpr lacc by oo m!
bad

Inoculation Into guima i, testick or mog pentone m kad tan
orchrt which @ e way to mpparation  brom the pas may L] reel
the same forms  recur 1n human tieax

There an such e wlent afimith with Bkt tomege 1 renilie and /1
o rwatilicdin that of the cr tion of a s wpc o mgustifi Titsh 1
named Baviomyer bobos rather tl 0 ¢ 1 wompor Uyl den
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Ap it from thur I roners & pithopens thew thre | ewes ooy b
bed from one another  follows  bwilding, mngle m 0 drrma

1t mngle or double m B Iobo and mngk of mult phom B Trawdien s

REFERINCES
iztslato(\ F b} l\(\))l wn{Md T)A W um {{ o) Blasto
mxow quel lrans  loenca de Jon. Leba \o me {meam do parastt
emeuttors 0 Nyt (19068) @ 1
\rtalzlo(\ F 1) U n((‘m)A_Lll\l\) Infeccd  experumental
de anumase pela ( lemospe refla 1 Dea el IS0 O Heepsal
(118 23 8

Fiano (1) DBlat mwow tyx Jon Libk (& J ( Usd Clin Wed
(18318 ¢1 3
Contrtwia e 1 dasllastonuicom 1 Drue Do alel

Lowo (1)
A (1933 B (3



CHAPLI R \
The Cephalosporioses

Ustearidr soue wcmdod Td v peode Dby Imperf ¢ Fun 1 f
the genns Cephalosporium Corda of wlwnh the type qpue ™ C phalo
portam ceremomiam Cordn 1S9 Ths  aprophyvtk spuencs (from
soil decompoun, plhint remam dial ot ) ha npeatedls hen
olated from diffcrent types of bston  and it o doubtful whethor it
really patho_cnuc or not for man A\ f irnumlxrof( phalosporrem speex
are pathogenue for plants and ¢ rtan arthrop xd

The genus Cephalosporivm typically ha a ve ctatn. micclum m
u) of sepmented hyphae which bear poroplions 10 erted at mpht an_k
upon which developama  of termimil sporcy ov ! rey! leealin sbhap
boun] together by mueilige The e conulia an the mn vospores The
genus 1 destinguished from deremoms w Tk 15 an whinh tle 5 m
phores nvunlly bear at thewr cxtremiti one fusafl m spore whi h e il
detached

Cephal porum speex hay been olat d from padormal kwm
mflammitory or othermre (Mt rtm ( oy v o1 ulow  adition )
from mucows membranes (buce 1 aeulir voscal) from 1lood and  putum

The multiphcation of k wn  to ethcr with th ulwquits  { ¢ phal
port m pecres mnders very uvjxct the alrady nuoxron work wl )
ittnbute the prodaction of a vimety of | & tovuwion )
Cephalospor wm  [he well documantcd work of Cout kn € hat ami
Biquit { Les Cophalo porwo humunc 1 Tara H m (10423
6 304-99) m1y profltably Ix con ulted nthi matt ¢



CHAPTER VI

Chiomoblastomy costs

Deflntion

Chromobl stomyeows 13 a chroni  dormatous cawsed by the acesdental
mpection ¢f vanous speews of Fung Imperfecti belorgmg to the genos
Phwloptora  C nerally confined t ono of the lower lmbs it 19 char
cterzed by warty nod k which develop slowly nto s vast papillomaton
theet and end w th or without wkeration Thr mfiction drsease 1 bt
coatagous

The d rasc s first described under the name  erTucose dermatitny
(Lans 191 Medlar 191 ) The term chromoblistomycoss was proposed
1n19__ by Terra Torres da Fonseca and de Area Lewo [nsprt of namer
01 enticrana thr term is the most frequently weed t prescnt The momt
important of these crrticnms wa  that the word suggestcd o mycows
¢ nsed by bodding fungus Th m 193 led Mioore and dc Almesda to
propone the word chromomycoss whaeh wan wed m the first edition of
thas Precrs but which doevnot seem to hay  become popular  Other names
sxeh o erroeons chromomy cotre dermat tis (Redaells and Cifern 194.)
1nd dreeawe of Lane Pedroso Comwz {Pererra Filho 1949) bav met with
Lttle appro al It would mem that the denommatron ehromabl stomy
coar without having pnonty 1 s0 okl and well est blished thet 1t
modiBeatin or replaicement wonld kead to unnecesniry confosion  Thre
term onh 1 oeed here

Hatonoal

The first cax of hromoblastomyconrs w  da,posed 1n Boston m
1915 by Lane and Medlar Thewe workcry publrbed their obseryation
scparately the fornver deslng with the Limcal aspc te and the latter w th
the haracters f the fungue whi b he had  olated and desenbed F

yerry Jater Pedroso and Gomez (1620) a,.ain0 findmng the disease in Branl
ttnbuted 1t to an organrm dentical w th the one  olated by the North
Amenean workens and Pedrow reportcd ha ing met with one caw mnce
1910 In 1922 Terr ef ol desenbed & new Brnlan v which resulted
m the important dmeo ery that therr orpanrem was not only dramilar
to that rolated by Medlar in the Unsted States bt 150 that the parast
molated by Pedroso and Gomez bad been erroncomsly referted to Phialo
phora vorecose Medlar 191 In fact ¢ turned out to be  form f
{crothect  Brompt (19.2) sdentified thrs Bramhan specses as Hormod

dram pedrosos  In 1924 Canm dewnibxd tw new  ws of  errucons

41
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cﬁl;rmat]l:. mb;u;nl);ulo anl mad the point that 1n 1910 he hul 1 oluted
m t of Brnl (Leptodactylus pex ue) & f
mmihr to the agent of th dermn(tcml: sles ponkedacti) i

Montpeller and Catanet divcorersd m 182" m Alprers the tint coe
of Afniean chromoblistom)coary and al 0 nerdentally the fimt ea  of
this disease recorded outade the \menican continent Thet ref mdrt t
2 now spectes Hormodendron algeriens

Whilst fraah cuses inereramgly appeared 1n bouth Amency and ela
where 1t was not unti 1073 that Wilon Hul ey and Wexlman reparted
the second North American ease  This second cave from Texr ma Ik
the first cansed by Phualophora terrmeaa It was not until 1036 that
Martin Baher and Conant reported havm,, foond a North \mertean eaw
camed by Hormodendrum pedrows  In 1051 Vanbrea eghem Vandepitte
Thys and Windev reported the first ca ¢ of chromoblistomyeons m
Central Afnca and attnbuted 1t to Phialophora pedraso:

Thus short huwtocren! account emphasaes the diffienltis wheeh besct
workera m ths field Other fundamental contnbutions whetbur of
my cologrea! of elinicsl interest will be dealt with more appoutels 1o the
text which folloms
{mportanes and G . Dutnb

In spite of the coprons literature devoted to hromoblitomyee  the
aumber of ea es of the disetse &yt recordcd for the whole workd
not appear to excied 10-"00 and it mas be justhy descnbed & man
The chief ccantnes where 1t 1s found are Branl Porto 1k and (ul:
Accordin,, to Pardo Castello Ttio Leon and Frespalicros who has muk
an extremelv important contnbution to the sabp t (191 )  bromo
blastomyeo 14 » rdatively frequent in Cul v Bewlt th three mam
reaton  of occurrcnee e e buen rported from the f lowin,
countrn. South Afnica Algena  Arpentim Anstraba the Bilian
Congo Coeta Rica the Lnited “ates Cunatemals Japan Java lort
Rio Rhodewn Rowua Domumien Sumatra Urugusy Vemzali Tha
chromoblastomy ous thou h comopalit n 1 predomnantly distnlut d
in tropieal and sul tropreal rpons

Eology
(hromobda tomgcoa 1 espuc 1 foam) 1 mak adult w n bum
rarcly attacked by 1t No reee 14 immune and 1t 19 chrefy aniony, t bnd
worhers that cas occur  Wounding, or wood splnt r src usuelly 10
aly ed beforo the dreaw 1 contracted and thi robvia Iy rlated t th
ooy of 1 hialophorm
The Agents of Chromoblsstomycoss

4 st rmyve
The pathoginie fungt rolited from ea e of chromo
pos P;‘hree species wathin the unique pones Phelophora (Meel 7 :q’: )
emend Fmmon 14 Thoy an Plial plom  rreea Maile

com
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Thmlophorm pedro o+ (Bumpt 1)) n omb kmmows IHL and
1 halophors compact m (Carnon 193 ) n « mb Emmont 1044 The
grnos Phalophors attnbated by some t  Viedlsr and by othm to
Thaxter wa first desenbed by Vedlr i 1015 In the pyper st
cleardy stated that M Thar had coosulted Thaxt r but it 14 equally elear
that \edl r clums the credrt fue the ereetion  the genus [ hmlophore
and the rpocics  rrwcoms One of the Brun from the work m qustion
ha the kpend Phualophorn terrarn a Medlir a fact which reems to be
coneloms e

On the ther hand 1mmone who willngly <oneudes th  gon
1haiophore t Thaxter (m Hener M ks Ycat  nd Actinomycet
1048) ttnbutes the rev 1on of the genn t three authoms n mely
Hinford H = and Frmmons (1944) thou h it 11 evident from the ver
t the of the work that it i to Fmmon that w¢ ow thrs rt mon The
ourtesy shown by the gre t imencin mycologit t his co uthors n
wndurstandable but not geperally acecptable  and the correct de ygnatson
would appear t be £ kualophorw (\edlar 191 ) emerd] Framon 104+
od ot T ket phora (Lhaxt r 191 ) emend Bmford faf 1044

The Phu! phors species an Domatmo with two forms { mperfect
roprod etion which may b found mm Hancously o separately

| Unscllalir ph thsport marcely or not puoownt d may I
prod ced n phialidca—type Phial phone

There m v be e nous plearog nou  or meropkuroy nou
prod ctin upon ereet consdwophores of dark spores (type dcrotheea) or

erect termunal oc lat ral consdwopbort  of sporc i small chains
(tvpe Hormodendrum?)

Ths Ly, r onception of the ¢ uy Thulophora 1 the resalt f tix
oeres  f knowledge of the mycobogy blwtomycou  In swew of the
appercnt conflick betwern Vedie  findmg (101 ) thet the drsense was
suwd by & specres with & s form of njroduction and thowo of Terra
et « (102) who demonvirated the wwience of another spueres with
another form of reprod ction 1t hecame evident et entually that several
forms of reproduction eoald ¢o xrst 1n the same spueres  If the throe
koown spceres are accepted & erweoxa jedroso and compociam then
part from errweows which 19 wmanmously  ttnbuted to the genws
Phiioplora the other specses o anomsly distnbuted amongst the
revers  JTormodendrim {or Clsdovpor m) I hislophora Fomsecacea ete
Thus in the Lter ture Hormod lruss pedrows w  readily found as
1 hralopkora o Foawoecrs pedrosos

It ;s mportans t reexll that m 1937 Conant estabbebed o0 morpho
logioal buws that the gures Codophora Lagerberg and Malin 1077 com
prng  anows speacs dwconered inwood pulp must . w vt Phialo
phors Thaxter 1816 with which 1t aharer charnotermto reprod oton by

In  vww Hormad drem  corect smd not T v | Cf Be 4
Hid [ oy Ug ! 8181
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phialdes  ( fopf v mrrrcam Nan 1 thes yponvmea  with
Fhwl phorw verrwcomt vl the followin, € lop bora #pscres rass into the
gens Phratopkora—

Fh f it (lagert nwd M un) Ik M1 (N nof) Cooant

C mnant Ph repens (Da wdeon) Conant
Pi Bronwescen (Dmvidwon) Cona t Ph Richand eise (\ann{ ) Conant
Pi Lagerbery (Melm and \annf)

Conant

It i fintervst that 1938 Martm 1y stody of comphement huation
tablnhed the  tipen mmitanty of & strain of { adophors amencana w th
everal trams f JA  rwcom relited from h man  wheres other
(adophor  straine rolat d from wood pmlp bat diff nn, 10 morpbolany
from Ph t rrecoss helonged t & d T rent antigen group

The Colures Mseroscorse
The morpholopy of the thre sprex of fun,.  u my, hromobluto
m)eoms vanes accordiny, to the cult re med: m and the ongin f the
strams I any en e they diff £ bat slightly from ono anctber bot it m
+ ocrally  greed that eclorues of Pk compact m gron more shrmly than
thowe fthet othc
1 gener thd colonws ary in colour from  ery dirk brown to oh
bluk they tah the form of & flattened dome with & frequently mam
mmlated summit kewserung 10 slope tow rds the perpbery anxl termmatimg
withargolir w1 f tooned edg  Concentrie or radmting furrow  may
1y ble
fonws are 0 red witha moreor kmpromnc t L or dark

brown dow  For identiflcation of the &5 s muerowcopie examm twon
mreq red av the aspoct of the cultires 1 ¢4 an meuffiaent indication
Fumn toa 1 best carmed out with han mg drops which leay  the
spores m ther proper place when 3 teawmg out ompletely dretarbs
them Cuhtores on ga wlxdes are urarntable for stody for the hard and
very vrnmmat  olonses cunnot readily be comprewacd betwern shde ol
veralip Cultures on barr mohted o (Vanbroosghem 1900) an
w Dot dfor muro 0 1wtwdy of the morpbok 3 { the Phralopkore
Peere

The Oulfurss Miroscomso

The eget t1 em)tehumo{l’iuloplondmmhm[mmrptmto
wpeces Itm of rectihoesr or wndul 'hypb.nemhﬂ:nllnd
dark wally The hyphee ars segmented nd branched and their drmeter
3 11 3 The ehlamydampores rocall tho ronnded cells fownd m trwaes
they are rare  pheneal thick walled and 8-1. x in dameter Some
chlamvdosporc are partrtioned mto 2 3 or 4 eelly
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Liw forms of r roductron of three patlo,. nx PO AR piven

1 Phwlopkora rerrucoma \ledlar 1915 (ayn (ado, «
Nanafeld 19%7  Phialophora macrospora \Iou(rilnd Ab::r:: l';:;“ !

The reproductive struetures an contamed 1 literi] or termun |
Phialdes  The conrdin or phitkotpore + aro borne at the ba « of the fonnel
formed by the collar of the phialde The phialo pores an not m emall
chams v 1n the next specion but are agpre ated m rounded ma « bekl
together by & vrscous substance  The phialides (3—4 4 wade 1y 4~ 4 Jonr)
occur wngly or m groups The phralospore are ovoul and 1 ,—f p
Bewdes this niode of i produetion then may ran v a) e the same mok
of reproduction ae1n PA pedrosor

Phialophorn pedroso (Brumpt 19__) Fmmon< 144
Sy nonyma—
Hormodendrum pedross Brumpt  Comphizana pedrosor In 12
19.2 1933
derothecs pedrasn la Fon eca and  Bolrgoide  mowophora Moon aml

Lew 10 3 Amexds 1930
Hormadendron algen xet Moat Phualoconrdiophorm (aypuhe m 1
peller and Cataner 1127 Moore and Almerda 1934
Trichosporium  ped, Ota I fendrorde  pedrown Moon

109 and \Imewda 1930
Tricho portum pedroaw Lang ron  } meecncen pedroen Camon 194
[Chal}

My spear pourdly mproduc 1y conkdie hoeme on t momal of
Tteral eonwdiophores on the acral miyeelium (type Hormad  drum) ar by
tcrmunal or laterdd bu lding, ( 7) of the vegetatn hyph « {typ lercfheea)
In the Hormodendrum type the conuhia d vedop bawpxt Iy at the ¥
tremity of a conxhiophort and remam in chains hut each conrlium may
act & the startmg point of a small cham of «condary contdin whch 10
turn mav vxkd tertary conyd 4 The conudia from whi h onkdul ham
onpinat arc modified takin  the form of an ¢ cateheon (shackl haped
wporc of Am(rrean writers) The unwccll lar consdt 11 34 & bone by
1 »3; wile are of dark hve colour nd are onmet dt o anoth
by thich mnterstitial atructures  In the derothees tipe the  onxhophon
reemble 8 hnotted stich yukiing ton bonode 0 oy ted nd dth

oo red uni lolar consliam

Apart from the ¢ two typ of repre luction then mes

frand m Pk pedrosos typacal phi lo pore asm Pk rrwvna

nomnh!

V Phualotpors compact w ((armen |13 ) Fmmens 104
Synony o —

Horwod xdres compact m (arnon [ halxond phm  mpsct m
1w Aor amd Alm 1la 1K
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Wk ran | » U oseb phione U oonada (L aly 1) form

compret mases of long, bran hiny, hare amenged on lateral or termiml
eonubiop!

0o gt ‘et [ [

A ordm.t Cunoa (19 ) the apueses ha | en Grund o «
only nlort I co

Eymptomatology

Chromoblastoms vers usaally starts with & pustnle or nodok  onfined to
lower stnmit) Frequently th piusent eall  ttention to an antenor
trammtrem  The foot and kg are capectally  Micted noxt n order of
frequeny come the bands the forearm and the arm  tho peck the
~houldery and the buttock  The hmoos with ran ewerption  are
anulateral

The puttak or nod k formmg the pramary kewon may become
peangmons  This kwon enlar ev eongert run  then becomes dry and
eTa ou It penpheral ttenuon w somewhat Linuted and ¢ 1 mamly
by maltiple astomoenlatony around the prmary deton that the latter
enlarges and rosembles after meveral year b | cubifioxer formation
The epudermm (enerally thinner at the surfuce of the lewon bleeds and
ukerate eamly T other caves the padorme s 2overed with scales and
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st Yomn, ktom an generlly hmited violieeou or larkndin dmr
and vry nfiltrited  After frequent ubcermtion infi eton O e
regularly and the lvmphatic become hlocked At th wta e the Jrtient
ermuts & reputxne odour

VMetastams 1 cxceptonal bat not unknown  The limpl ke an
usaally 1 ft alone cxeupt 1n cnes of sccondan inf ebion Merime (17
elum  however to haie ob enved skrotl el Ivmphatee (an,!

e 4
Cromo! W «tom {C CVanberuwp! @ Yant gt 11
wIN 1)
which al o contuncd tubxrcular baalli A stran of Horword [ =

rossicwm wa recor red from eultare

Eivrdently the svmptomatolopy of chromoblwt myco  rond 3
well extabluhed which M to be expected 10 view of the rhiti ely rmall
number of known casc Cenerally paken the Irea 1 o nieda 2
verrmucou dermatow amd Carmon (104 ) made the it rostin,  bana
trion  Themon I hh 1y ed thel wn the kst willl - ko tedabo
the surrounding vhin

Then o howaver a tund 1y t ward a fulkr tody £t ympt
matokry wh b may w 1L brn, about & moddt at m Wt d hintes f
hrom bla tom co mereaw th diffl ok of | ronteal b pnow et
1 ubths result n the di co erv of a greatcr numl eof ases

Carrion and Silva (1047) disting mished hyve tvpe—

1 \ podolar type at the bemnmng the nodak Pt ft
leeply oloun | witl & smooth verrucou o squamed nrfio

\ tamoml ty]  w th p pllomat u mav e~ monw times !PT DR

aulifkcw ¢
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1\ ermuon ty] m which the nexlal o tumorsl mess an
byperkerat d

4 A blotchy type rare ~qu mon etams b htly ek ted deeply
okured

A cicwtneal type  barmetermed |y & bealing of the  ntn f the

Jewors xhuk they aprea L at the eircumf rnee The ecntre R npheed by
n trophied scar

\studs of 31 eww € b by ¥ undo Castcllo 1 1o Leon and Trespal
104 (104 J ha resulted i the follow in_, clavafication—

1 Verrucous type 1 e
Tabereatoud tvy 4 easee

3 Syphilosd typc 4 canes

4 Pronasoform type 4 caes
Cicatnieinl and el phantsy typo EXL NS

The 1 hal phora speeses can cause other elmical leooms beudes the
lavrcal hromoblastomnyeo + From a peneraliecd onyos  which the
ult were opaque fn ble and brown  \roems N\ vea (1879 rolated a

fan_ue which he shntibcd  Acrothers pedrown  \guin Fmmons by
tranef rmin,. Torula Jranwlme Langeron 19 St the genm [ Amlophors
sh wed at the same time that Phalophora species msy be ag nt of
ma cetomy

Hutorathology

The hut pithological peturc 4 that of an mfectou granuloma Tix
pderrn 1+ generally hypertroplsed w th hyperhemtows  not bk
acunthow and elongation  f the mterpimllary peocesscs  Polynoelet
krueocvtes sometimes wnfiltrat  mto the eprdermal layers and can &4 n
form scaall ab cvses there 1 the dermm oecurs bundant mbltration
f hmphocttes plismocytes lar e monomuck ars polynoclears eomno
phul Tovel bodies epithebosd cells gsat [ of Langhan od f forcin
bods type respect oy Thi mfiltration whetber locabzed or diff e 1
mamly des loped m the sapenor dermal pirts the pimlles of whieh are
hypertrophwed  Frequently mihary  baces ev are encountered rurely
neorowt The onanmm  reolued or 1n (roops wre free m the dermr or
pedermrs 0 the dermi they are often mehwled m mant eell

Treatmant

1 Sargcal

Mt worhors adm b that eather ctracton r lectrocoag, 1 tioa of the
inrtial kmors (follomed by er et gentian vioket ppli atson accond
mg to Pardo Castello 194.) most be employed Homerer  enin littk
~d an od cawes relapes o frequent
2 Chemotherapy

Thert W no agreeont ¢ the 1o 1 loe of potas un sxhde ad
minstcnd pe ov n ong time and 10 vers stron dox ( p to
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10-loy pur duy) o of odram sodwde ntms cnoa h(p et the tart
reaching 9 g after ~om month ) Viartin Raker and Conant {1730) have
tn one case used sontophore 1 with copper sulphate with ome screw

3 Radiotherapy

This has lon, beunt usd  Pardo Castello ef af {14 ) obtuped n ot
m superfien] form by admin tenng 600-1 00 ¢ fltered by 1 mm of
alurinim

Besules theve therapeutic nressarc devigned to supprovs the die 1w
secondan therapeatics for the drenfctron of t «res attacked will tale

17 dorter pel » St e 0 sf w luem
<f7~:.r\’.';d meghm Vard it 11 antWel )

o sage
w predommant phicc inad ancc lstay ofthed & By ono
tineture of todine added to 10-%0 per cent alicsbe a nl apphed | Al

brin_, about tome reduction of the k on<
The probkm 1 realy o of arly dugnon Smountlmow only

ctraction and ehertrotoagul tion have g cn dilmty e alt n the
voun,. form ancardy dmpn 1 1 obvioasy very tmportant

"
(hromoblvtomvera & a di a¢ of (v long durmtion \nl:x': T
hncwn up toreeunt vears most Iogno have been mal 1
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Wy u starding, e e Hhwmn whon the I o we pre nt for 40
years The di case m thimfon qeod t tam benpn ooe 1t brcomes of
mpoctance only when th teeney e affected the lympbatica blocked
vl & eertam degree of elephintmey 15 de bped  ometimes in these
wes smputaton of lmbhast be comadered thongh m (. nerl t may
well te th t Jocal carc  hemotherapeutic meawans directcd aganst
cccondary mfietron and partml  xtraction by hm ted and wn eeeuy
dectrocoagulations may delay an opuration o postpone 1t mdefimtely

Drfferential Disgnoss
Though the symptomatok 3+ of net bl hed chromoblastomyco r may
be mfheeatly typeal to regun only nuple hboratory confirmation thr
1 far from troe at the omset f the di eaw  There may be confuson with
leprosy  tubereulows yaw  svph L knhmautas moniu s and Gil

hn<tedmes At certan m gey & 1n the obacure mowy foot  and
errecoaus Iymphatiex  (or Iymphatres  terrucowe ewtis) mught s_guet &
dugnoas of hromobladom) coas

Hyeologioal Dogooes
Four methnd of pproa b may contnbute to & diynos { hromo
Blast ymy eoss —

1 Clireal  As lresdy mentwoed dmgnoar 1o difficult  veept whe
the th exve 13 fnlly estableded and it T ysomaf 1 rely wholly upon
{ bor tory ewmmation

Framusaton of the Taihoge w F wgw  Seales Epwdermal Debr
and T sree Thm may b carmed out either by biopsy and an tem
hol 1 or by direct wn of erint 0 scrum

occurrng «m, Iy or 1n large mumbers and sarrounded by thick dark
brown membrane They multsply by cell di r@on  nd not by buddm,,
The first drvreon yrelkds %0 cells which also tend to be rounded and thes,
mey A wde e un w thoat separation  soon thewe T which are not
ob 1omly muekated eontam a granolir ol brown peoteplasm and are
sbotit 10 4 1 dumeter In sections stamed with Gremwa the ell wall
pprars brownnh green

Thome +ho firm denenixd the dineane o the name scleroti. or selero
tal cells to the fungal 1 found m the treues Thr dewgnition
ontrovermal  Langeron prefaes $0 call them famegoxd celn  Emmon
prearstoha  adoptcd the term hlamydo port which appled to t soc
forms r eeriamly an mpovaton I8 1 ommterestng t note that de Area
Leso Mello and Cury (1047) found In rats <abjected to miratesticnbr
nyection nibe monthy peeviogyly granules mads op of dark rounded cells
mrroanded by ¢ bs bk gran kew of actimomycoms  Agun Wedman
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and | o~enthal (1041) formd Inb ke prannk nahomin  « from wh h
they 1 olited Hormod ndrom pedrosn

In scales the famagord forms may be found to have oot
filament

In <ection atron Iy coloured fuma oxd form am canly found erthr
iotra or extra cellalarhy in the dertan o in the «apurfien] hyporheratotk
«tratn

eriroe Irote B € 4t wefln
[P tMml oy

11 fopler
« of

it of
1 in tomo pathological Framinatroa v« nel @ oot ou
the ¢ Wenee to be puned of & spucific brtolom T tun whihwtht

of all infcctions prinaloma bat becaw ity roat thare s 0 irv”l::
roid forms 12 e In ur pemen  the  form indi at \ ‘l o
£ chromwblatomyeons and the e mnol | oanbe t b
ultur

¢ wltwre Irol lopan ult r 1 nrmed oat at orhpary t my ratun m
“ibourind  test medium woan. athar ok o mall fasowat &(‘i:um
Binford Hews andd Fmnrons (10H) £ iled 1n one as whan x}|| e
f s © ed had probably bx n mutjected to @ pr r”l:ﬂ' \
and they recall @ mml r failare by Waedm 0 od Bo nt
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Expenmsenta! Inoeniston
} 3t mhest ncec ary to cmphasae thet anmal moculstion dory not
remlt a8 ropeoducon of the dia a1 1t s enconntered in man Human
noealthon he  bo ever been attempted by Takaha hu (1737) sho
matrerfully snocnlited an indivdual alresdy mabye t to chromold o
mveos by sk the mnocuhition 1n & healthy repron aml! al o an
oy kinal eompensated for the dreia

»~ Frvenn Uecmus ke the mtrds mal or mbeatancows inocnl stion
of caltnres end with the formation of poduks or ) v m which n
four] the mue fon_al form as m the humn drees ¢

4 Intratcsticalar mocal ton b motly b noatudwst i thort Am
inft ummator) archity st appears followcd by alav oo wathin moax
roonthy

4 Intrpentanest inpectson m the ret or motw peoyoles the formatvm
of podules on the mewntery an t ather intapcetorcal of an

8 By the mtrapr ctanenl route de \n Le Y Oo and Qury (1U7)
wuy eoltun obtancd from the clubbed granuk  de eloped m
testicle obtamed ¢ nertlize | ks 1 the mon Thewe woakd appeur
10 be #xeeplonal

Condiomon
Chrontoblitcmny eows 1 & mycveas cnnwed by aecr! atal inpection with
wenal apten of Phudophor  Duposiy 19 readily estableded by
oheery 100 m the traues of farasoed forots el ealic] sk rotee celk or
thlamydospores  Therspeutre measare ha o bat Litle (fF $ upon the
discase which 13 of bong durtion

RESFRINCEY
el Lrw (i 1 oE) Wrwo (M T) 4 CLr (1} Cromot lestomico
nment 1 Ibﬂmlld(l“7]7l 1

\morm \¥vr  Oojchomyeo (/)< lere/ I frme  (Orumgt) 1021
B lW heeflo0) 34 8) O

Bryroun (¢ M) Hey (( } & Lawo (L W) ﬂmll(m)w
Report of  cim frum (ontuw tal Lo 1 Staty and deecus the
Clambation of earat  fangor  drok Der = n-l(lnu)llu

e ool
‘Bl'.lrrﬂ"l Lrir de [ erietiog larm Maw 10,2
u: (1) Yor one m  men qE cawe une malebe spontand du
Wuphld} t I« Pudn (1010) M 17
Camny (V) Sarl domatite eorwd w8 & See Lo Frel (19 0 17

T
Camad v (3 L) (hromoblatom o m u/ Ll (lﬂulﬂ 4 4u—L
Cammio (A L) (hrumobluzry Lmnary rtnltu-‘
clnical (yp of tie dacwse | U by | .r-h-«lr.-a-, -
Yoeto iw  Jowrm J /1 nmeu 1 Trep uduanuus—c
-
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(\rm‘;(}x‘\)\.sm\(\l; r‘L;/}uunmlﬂ.-cc-m; o mwand il ol g fung

m ICAFEON Lolog s 2 alkogente F F. Brobues.

Bohm{l}\\l}th.nm UsSy v 7 b 4

CoNaNT ( )}  The octurrence of a human p t o fungus 8w
phvt o oatore  Wecoloqss (16037} 29 3 .-g b e

Fapron (C W) Iiuslophors J « selmet comb nen from myeet ma [ th
band  lrck of Fefk (191 ) 89 301-9

HENRICT  Wolde Fead  md At mompertes by Siinper Fmmome a |
Twachiva  Ed Wiy New 1 b 1008

Lasr (C G) | utaneows due et catl od by A new fungus (% H
terrucesa) J €t Due (1015) 83 810 6

MART (D S)  The antigenic moulinty of & f g € oy} arw dmerscn
1 olated from wood pulp to F krafopkorw  rrwews ¢ bol ted from patl ot
with derm it te vetrucom (Chiomoblastomy oxe)  lw J Trep Wed
{1v39) 18 | J421-8

Mamts (D ¥) Busa (R D) L Cosa 1 (N F)oo4 oase [ emuenu
dermatitts caomed b Harmed adrum 7edrow ((hromohl stamycows) m
North Carolina  dmer J lrop Ued (101) 18 5 93 018

MIpLaR (I W[} A cutaneot mnfection cuu ed by new funeus J dralipber
errwcese w th & study of the fungue J UVed Jtew (101 ) 32 0721

\n—-mzn) \pmpmde] chyque d h hromomyeo o o d hrom

la pern vec kwon des ganghions hmph thque 4o Dem

s,pJ. (wm 0212

Vo TPELIIER (J) & CATANEI (V) Ujcose hum ine du i un hamin
du gorc Hoomodendron /I lpremas nomp Ax Derm Sy
(192) 8 663

Mooar (W) CALrma(l b ) Itilopcam t of hromoem eouw ((hrm
blystomycows of T rra Torres Toosew and Lilo 1923) of \ rth ant
South \meriem N d Nel Iy Seof 1 (111 )8 01

1awp0 (4 Tto (V) RIo Tron (F) LT paraciom (1) Chnmidl
mycowtin (ub  Irek Dorm Syph (1912) 45 1 10 2

lrpro~o (V) L Cowr (3 V) \ohcquatmr-« d demmatit e 4
rodar 1 poin 7 kel pf ww erracoee AT IR T L
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Coccrdiordomy costs

Defimbson

Cocexdundomico v~ an infection dred cred by forer fioid
mmil ¢ ety bergn and «carcely & ¢n not cexble t the t me when 1t
firt contracted (re pirmtory of prman form) it m v eveeptomlly @
way toa enon form (secondary or pro~re~  ¢) characterzed by & aned
symptomatology and s high death rat

There 1+ 1 fact very btk controverst  boat the pame gvcn to the
myeo v the svnonvors whieh re generslly  pplied reprevent onl  certun
phases of the dwense or mdeed particolar aspeet  f eert in phases
Rome f these are  Cocosdio hal gramuloma Valky Fex  Desert
Phenmatrn “anJoaqunF e and lew frequentl  Powadas Wernrelo o
Drea Thrs st nam 1 applied to the diea 14 & whole and mt
mrrely to one aypret of 5t

Historoal

In 182 Powda and Wternxhe dreorered n Any, ntina the first case
of dweaw which they con wered tom lat amyco  wnd which they
-m-\butedtoupnatmmn They pabli hed their resalt -epultehuﬂs“))
The econd od thrd st were found m 18% m Californiy by P oed
aod Giichnat who nemed the  u sl agent Coonndoord  womit  nd who
onmdered it to b peotozroan  Opbuls and Moffith (1900) est blibed by
culture m the third Amencan euse the fangal nature of the ogam m
In 1918 Gittner dmcotered the firet cave of cocaadwosdal grannloma 1n
bovioe at San Dhego Californe  In 10%. Stowart and Meyer first molated
Coccultordes tmm by from the groond t  place where four caves of
progresuve coctdimdomycows had been detected Daclson m 1047
proposwed the new term cocedrondomy cowm to demignate t the same time
the prmary form Valley £ er and the secondary form cocexdiosdal
granploma of the desws  In 194 Emmons olated C momifis from
desert rodent and m the mame year with lshbomn descnbed H plo
sporwxon purem Thewe dmcovenes darrfied  frw pormts of the etiology
of cotexhosdomyccon but ¢ the same time added ther cquota of

L ad G Dy
Although the firet came of coecsdaondal uloma was described 1

ran
Arpentina it 1 nDow qumt  certain that eocodiosdomy cou B almont
s
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compietely Limted to the de ert re tons of the south wostern Unrte
Btates namely Cilforus Anzona Tena and \ex Veuco Onh fo
cases have been reported from South Amenen all of them from the
Chaco region of Argentmy  One cwse has becn reported by Fernel froc
the Hawman I les three from Jtals and posabls 1n 191 Hartmann an!
Behoo sew one c1ee in Holland

In the United btates quite a few c1ses have been dosenbed oatode the
prncrpal endemuo zones  but mory often than not 15 has been ponbk
to relate the oceurrenes to & previous 11 it by the patwent to ene of thee
zomey

It would be difficult to catimate the number of cises of priman
coctrdrordomy coars on record asthey are a0 vers numerons The s condan
form 13 by contrist alwayarare According to Forbus and Be tebreartp
(1848) 6000 ca es of prmary coccrdrmdomycours were diygmo od m
roldwrs duning the last war

Cocesdioidomy coms 1 a drserse of ll age  without padomuninee of
sevorrace Foucver the serioss form 1 uvnally f und i men and mamfy
n coloured rices eg \eproes Indians Veweursand Phbippinos  In th
hatter it may be piuticularly scnows  Accordin to Smith Bord VWhiting,
and Rosenberger (104b) the progresave form accura four tiemes muore fre
quently 10 men thin 1n women forthcr Meviowns are 3 times mon
hkely to have 1¢ than whites negroes 14 tine  and Philippinos 167
times

Cluldren Inin, i endemic arc 1 appnntly contract at an eary &
2 bunggn form of the di cwse d t etabk by the cutancon tet whah
mmmuonizes them against further attacks Ycang rdults wbo an oot
mmunmed and who enter the endemic regron appxar to & mat
sasceptible

Laboratory infections caused by the mhalition of (ulturn rmay am=
anyshers Smuth and Harrell Jr (1%48) nuported 1% cnses of hboatens
infietion five of them with sub clinil mamftstatrony and o which
proved fatal N\ barro (1048) reported & case = hich ocearmd m ] ngland

Etology
Twopomnt  ppear to be important 1n an caet eoneeptian of the etk y
of cocardiondomy cous—

1 Thus bughly infeetrons dises €13 not eontagren  and patwnt havin.
one or other form of the b eas do not transmit 1t Thes esential f1ct 10
i no way 1 Iudated by the f ct that Iiboratory animaks may powably
be inf ted from patwnt sputum Rosenthal and Poatien (1006 191}
liave in fact soeceedully mexnlated the prasbie form of ( oroudiot le
wmwi! Ly wufflating the traches of (ams py. with pot jpatom and
acrapm. frum coc ksauloms cotie Lrancloma 1t moteworthy that the
wocu! ting matemal kpt t 1 C for 110 day  retamed b 1af U‘h‘:
power In apt f the concluwon  f the workery whe belr 'brl
cnecslsosd my 0wy mu t be repanded a a contsprow &~ enttt
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contrary has been peo ed the ab nce of any known  ase of mterhuman
pomts 1 14 to the non gwous matare of diowd

Y com

Tt = known that d t from the voil 9 an oportant factor of
mfection of not the only ope Thw fact emerges from grographesl
conaderation  fram penodie epedemaology and from e Cpenimentation

A Geograpines] Connderations

Cocerliordomyeo 13 & teease of the desert regione of the sonth
western Umted ates Smuth Beardl Whiting and I ceenberger (1846)
have shown that m the northern part the annual rate of mfction i onl
08 per cemt whereas 1t 14 20 to ® per cent m the south  [his clearly
establiahed tho powmbilits of a cansel relationehip Letween the sandy
nature of the soud and the development of the drease

B Emndemsclopical Coomderation

These have arwen comparah ely recently and are baved essertially
on the me=a  expenence which rerlted from the nstallation during
the 10404y war of arrfield 1n the south west of the United States In
1940 Smuth had alrrady denronstrated that the di ease 19 purtly perodse
that 1t reaches 1ts maumwm danng the dry seasom of summer and
utumn when work goes on m the fiekd  and had concluded that tram

by drmumwhing the formation of dust by the des lopment of rmeedows by
the tarrmy of roads or by the dispermon of o Smith @ of bele
that dust blown by the wmnd dwtnbutes the mfsetsras sporrs and that

n fact  yet not proved and that in summer 1t combat
mfecthon by dimmushing the dost
0 Experrmentaton

In 1932 Stewart and Ueyer for the first trme olated C 1nomitis from
the scal m Delano  t a place near winch four canes of progres  » cocur
dioedomyeons had been reported In 1904 Da 1+ bouth and Barth
molated the paramte from the scil at Ban Bentto Caldornua In 194
Emmons solated Coccwdionde smmitie ive tmmes from 150 aamples of
earth collected m the reguon of San Carlos Aroea  Aceordmg to Emmons
(1047) tho tectmuque for molating € rmmifie from the sod w as follows
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1 ud fornotulition  In practice the gumet pry pive the bt raht
for wnoculation

‘Thus & number of s estigatrons have demonstrated the v tee of
C 1mmifis1n the soil and explun the infections power of daet  However
there still remain the questions of how the organnm happen to be m the
~o1 whethee it «t3\s there and whether st develope there Some very
stimulating new data has resutted from important stodres nndertalen
Emmony and Ashburn (184 ) Emmons carned out hes obwratim
at the 8an Carlos Indian Reservation Amons a re s i which cocenlo
rdomy coms was unknown but wbere Aron on tvior and Parr (1947 bl
obtamed s positive cutancom reaction to cocerdsondin from moee than
00 per cent of the Indn school children This ob ¢ atron had appeared
ta be #0 curtous to Aron on and hrs co workers that \ron oo and Cellicher
hed followed up with a test upon New York cluldren at the same tume
(184 ) vung the wame antigen and had obtuned s completels mgatite
result

In the same re ton of fan Cados Frmons cauht 303 wikd rodint
wnd w1y able to record that 15 per cent of 1 4 mice {pocket rarer 1¢
Perograthus badeys P pemicillaty P infermediu ) amdd | per cent of
20 rats (hangroo rat  1¢  Dipodomyr werrami) were nfccted by
Cocerdrowd s ommifts The oty 1rusm prodeecs 1n these rodents s palmon iy
m coars charactertzed by nodales drstnbuted in the penpheral ratber than
10 the central parenchyma and these nodales may be cakeified A cunoss
fact 19 that 113 captared specimens of Perowysew eremicx <howed po
wigm of spontaneous infection by € ramutis though the anmal n vert
«nutine to the expnmental inocultron of the di es

Beudes C 1mmitis Fmmans 1ohted another fungus bon ine to th
penus Haplo porangiam Thaxter which he cilled flaplo poraxy »
panym  The new orgam m produces microacopio pranuk mas rodentd
of the pencm 1 rrograthut (89 per cont of 1 4) Dipodomys Cibelly and
others

From llaplesporawgixm parium Fmmons was abk ¢ prjure
haplosporsdin which gave ™ positive reactrons out of 31 by st
reacting pontinedy to cocordioklin Ths intervstin. pathoten will ansm
be referred to when kaln,, with haplomyeous

Cortan hypotheses emerge from Frumonss obxration  and an
obsout first question 1 whether tho.h Japlo prvaxy wm pan w2
ot yet becn molated from man thre oranm 13 not npomabk for 3
certain number of poaitise occkiioedin te ty Infact it s 0 tos@pPre
that I/ partwm which cauwes nunute kwon n rodent  may fx abk t
produee ncon pruows dicsse n man What 1 morc m«“"’“‘l}:
(vulenceof ¢ mmuticand # pernonin rodent 1t rs temptin. to apeca!
upon the ev tence of an smmal r ervor  Hawever st v till obecan

whetber bl man thew smmalar merly nenptt ¢ abye t “'g:‘b';
thes are indeed e+xntial for the mamt nance of th m-m‘mh'ﬂ" -h.::i
n

1t 1 Doteworthy that [erograthw and D pod weyt are
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ar retrited i thor detnbation ¢ the towrt on of the roath
western United States whinn  Prromyxx  whieh s not m natore
mheted by C mmd;  rpread m porthern repons of Amenca A
I rowye  wnder Mboratory conlitron rs rapsdiy killl when infeetcd
whil t Peragwatk  and [rpotemys are merels chronteslly affected 1t may
be wondered w hetber the role of Ferom; cx 1 not houted by 1t b er
«en rtivity to Cocesdrod  mm ¢

Thue sev ra) important points rmam to be ¢k redd up e<pecally
() the exmet rode of th soi in muntaqung the 1nf cbwon  and (u) the
posble mterventson m man of Heyloeporang wm pant m 4 an sgent of
fibwe reattioms t cocadowdm  The povabibity 1mmediatels lumu

iteelfl of rang the pathagen a an

mien

apent aget ¢

Pathowenso Agent

The mycola,. al dudy of ocudmordomyco
that oaly ohe patbogenie agent for 1t
mmyt I dord sod ( khn t 18

o mmplibed by the faet
Lnown  raroely ¢ orcudiond

The genms Corcudmot ¢ At prescnt represented bt ouly one specie ba

FTDOn) me—
Pow! oa Canton 18T
Owd xm & o Ophok

Lol
Biassporsd wm Hartmann 1012(1)
Vycoderma (pro parfe) senex

Brumpt 1913 pon Perova
Bladomycotdes Castellary 1925
1 awud scocrrdordes Fonseca 1924

The

190 pon

(¢ eolnchum (1 ro parfe) sasn Ba pal
1911 poa Jink
Scoprlinioprs (110 purke)
Ots 1973 pon Ramser

Clenoapor  sarx Castellam and
Tacono 1973 noo Burbeley aod
Cartre

o

sTnonymY are puncrons but onmmportint moce the

Lmomtsl Corrtdioc i mm t P the onl oo weed m reecnt pablieation

they re—

¢ aecudromde  pyogese  Rixford and
Culchrrst 1890

Possd (28 cxferiformis Canton 1594

Ords w prota.sdse Ophuls 100

Osdiam pyogenss Ophnle 100

Ovdiwm temute Vordun 107

Blasdos, m sckoos H rtman
1912 (n

Vpeodsrma smmste Brumpt 1013
Blisiompoiordes  mmits Castellan

mm e Vartm
o2

Scopulariopas  merieama Ota 19%

(ectnchwm dermatitid Bagal
17

Coccrdtomd  esterformus Moore 193

(eotrchum wwitr Agostiu 193,

€ eodrichum Losuvenondram Castel
L I

 lrsospora mef sexropen Cast llan
i)

Cocadiovles  mmuss  ar  lypew
Ciferr and Redaell: 1038

(acodrorder tmmu  var pipd
Gifern and Pedaells 1038

Cocenaomdes mmut  ar mekaexro
pews Ciferrs and Redasll 1638
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Thnpnnmwfungmhutbccmdﬂhnctmu(h\\mgkmﬁﬂ
desenibed m Argentim where 1t 13 excrptional and of having been mn
taken for a cocard by the first obsery ers (Poeadas 1807 Wermcde 190 )
Rixford and Gilchrist (1888) who named 1t comsdered 1t to be a member
of the protuta For this reason the vabdrty of their denomnation b
been doputed though objections cannot really bo supported  Further
some woukd attribute the fint description to Sties (Cocerdiondes cmmit
Stles 1806) who had been consuited by Fudford and Gilehn t  thwn
meorreot for Stiles had merely gmyven aduice of & general matare It wa
not until 1000 that Ophub and Moffith demonstrated the fangal nataee of
the pathogen by cultural method

Parantie Form of Cocardiordes smmtis

Tle arganism appesrs in tusues or secretrons as emcalir bodies named
spherules or aporangia 10 which ocenr & 1ery vanablo number of soad
spores called endowpores or sporan_soepores  Ruptaro of the sporangid
membeane Librates th endosp mto the sarroundmg tr nev when
thy aro fonnd free or phagosyted The endosporesare | tod sindiumeter
and arc usoally thought to have only ops nucka  They develap mio
sporanat which at matunty are 20 to 80 s 1n dimeter and somctimes
reach 804 Vanous factors determunc the divmter attamed by the
«porangta such as the strun involied natore of tho tr ve prrastoed
and the hod speeses  In mirce and gomen pr.s they are ptrenludy e
The sporanga approaching matunty generally exhibit & hepe natral
\acuok 0 that m mice for example whers this r particnhirds clear the
peotoplasm may bo rednced to s thin multmuck ite Iyer clowely adproeed
sguinst the sporangwl membrane This protoplasm 1 divxded by radial
and concentrie cleva e plines nto multimctente fragments whieh
eventually kad to the formation of urunuckeate epdospor 17 1t ahouid
happen that f wer protoplasmie chavages oceur the sporangiam m+y Ix
found to contam ronnded multinucleate masecs insterd of & lirye numbxr
of wrunuck ate endovpores

The wall of the spherulo may be — s thick and u vally ha & smotth
ocater surfuce It has however been olmersed to e covend with ex
croscences and thre ha led Henner to apeak of actinomycctosd form

All workern arc agreed that the spherules of ¢ amm do not bexl
However Delimatcr and Weed (1048) havo cJumed t b ween badcing

not only i their own 1%olited strmin bat abo in tho o 1 sated by other
workers This obsert ation must be accepted with extreme ml:t;: e

Fmmons (104 ) showed that the endospore nuckuy h .
morphology as charactermtie fungal nucler It 1+ sarrounded B
delt ate nuclear membrine and po~. ey one eceentrie Auckalus

Calture Morphology Alacroscome
Corerdiod mmif  prom  maprdly on S bowr wd
two days at o ( alghtly elevated curculsr colonry w

mdum  MUT
tueh aro quichhy
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eonered with s wlt  down which beowns on agemg ma) appear Often
» D1 developed 1n the centre thrs down | uwaally kews promunent at the
penphery  The wnler surfice of the colones 19 dark near the centre
There are somew hat line amation i the aspect of the colonwes according
to the strain some being able to form a kemon vellow prment and others
nmaming o« mbranna  and «nooth

Cultore Morphology — Mcroscomas

The vegetat ve mycelmm 15 compoed of sepmented hy phac cr!du
mdn' t 45 Fmmoos (191 )driw 1o specraleed sy

f charaeterretio of young culttures which n hus view

mtmﬂlﬁme-nh Lateri] brunches appear wpon the vepetative
hyphar {the same widtha tho npon whi h they anwe  they rupadh
double ther width however and may prodoce secondary Lranches
Each of thewe becomes subdi aded unto short scgment 2 to 4 p Joag
which the protople. m enndemees  these are the arthrospores oc chlamy do
spores of Fmmons  In older enltares chlamy dospores appear to oceur 1n
vanousremon  but it t prob ble that the t vpreal sporophores ate smutard
formed

Prot plasmic condin aton within the arthrospores may oceur at the
eentre or agamet one [ the scpta i the protoplasm of two neyghbourng
arthrospores comlenses apumt  common septum the usual symmetry
14 drtorbed The arthrospores wh ch readily break up in old cultures
rermam topeher groaped m pams or mmifl hups m young  ltures

Buker and \rak (1041) obtained from obd eultures spherul s analogous
with the trene forms contaming emxbospores and of dumeter not ex
credmg 10-20 ¢ Therr ocemrrence muet howwer be regarded as
exceptional

Symptomstology
1t waa not until 1937 that Duckaon est bh bed that ban Joaquin fover and
cocexdxondal granuloma sre of one and the sxme ongin the former bemng
merely & ctage of the latter The sme worker proposed the ditmetion
betueen the primary form of cocordsndomyeosm eorrespondmg to Ban
Joaqum fever and the secondary o propreeny form whieh 19 cocesdosdal

1 Prmary Coceslddomyenns
Thrs form appeans 10 to 14 day after <powm to dust in endemc
regues It v haracterned by pulmonary symptoms wh h are scarcety
notieeable  congh mnﬂywrtbouthrc(m!.m plearal pan alight
temperature (33 C) -d.hmmnlmbﬂd.ncbemghtnﬂtm In the
majoerty of eass normal health 1 restored 1n aoe or tv weehs  Some
timee  generabred and tempornry maculoos rash appears  Padwologecal
Tmmation made at this stage revcels m 80 per cent [ the eates
changes which may in ol #—
1 Hlar mfitratica
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~ Inhltratin of the prcumeomuc tv 1 the maddk or low r o
of the hmgs

3 Singk or multip! nodular je oo chiefiy rtuat d in the mddle
kwer remons These nodukes may dr Apper or becomne ¢4 t Iike earth
with thin purtitions which erther «oon vanih or may pervst for wver
vears and become cakeified  Innme caces out of ten the cavitee are apel
and 1n one cighth of the cases they are apieal

4 Vore rrely mediastinal and hilar adenopithy ocere

3 TIn onc fifth of the cases & pleural effa ton may b poted

The form of the cavity asocnted with pulmonary leuons ba i
e to & somen hat sbundant Iiterature  Aecording, to Smutl Beanl ac
Tl 0 buto (1948) these caritics which may be pre «nt from the begmuur
wsually dwppetr after three or four monthe but are 1bh to ey t for
long asten vears They cannot be regarded as belongng to the peogn 1t
form of the di ¢a e lostly they arc well tokrited (as for exampk m th

150 of a «ohber rested on vecount of & ke~ton of thee natun who induke

swalently i sport without any prejadice to lus reovery})  wometur
however they an complieated by hemoptiin or hydn poenmothors
(~ 8 per cent of the ¢ases) The ume authors hay b enved evvitatio
1 _ to 8 per cent of hoaprtal e which fact doc not ¢ tablrh the res
frequeney of pulmonsrv ey itation for the greater numixr of pitent a
smbulatory  On tl other hand & nuwd  occnliodal and tul roak
nfrcts n was foumd 1n ~ out of 274 eases

From . to 20 dav  aftcr the bepinming of r jeratory  vmptom
Nerme mamfestatrons appe £ m - to 3 per cent of the patent The wr
cither erythema xodo um localzed particalardy in the ke but al inth
arm battocks thy D aixd scalp  or ergthema malt form  localzedin th
hamds face andneck  Posubly tlere 1 oo sistence of the two form [
pamo Vallev Faer wa apple | to these form  th ugl the whok o
the prunary frm tend to b hamped togethor under thiv de cnpton
1t ol appellation Dt rt Rheumatim arose from th ap] amanc
rru though it e of an inflammation of the articul tio  fth kne
instcp  Occamonally a phlyctenulir conpunctisites s found

In 100 ases of nmary occ howdomy o1 Walktt aned We (1M
have ol envcd the following b | mandf taton  fov r Tyt e
than 1 weth S0 (r nt thomer | o Ipcr nt In u b bh o
cent «utum blood «treaked 3] ¢ nt articul rmmptoas Spre ot

rythema modos m 4 por cont  ryth wa maliiforme o5 nt malu
43 per ent anorewm W pc ont les! W T per At Ay nn.
1 gwrant

In 60 pur eent of e xpo un tomf ction du trnot 1K e b
smptom  bot unnotiesdd il Je elopy and e eabt Al [y pestt
naction to coccklowdin How cr not all th oxpm) t nf ctum
lev lop chnreslly detc tabk or nnapperent lne Smith Brml{
Ro enbery raml Whiting (1M6) o} ned thit wcy ar nly wt
_-lindi Woalv{ r 4 reent) atfimtn tmme tin hto erlnonds
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biewme p it reactors Thoe w o nat know th exaet sen ite sty of
man to Cocerdiod & mm { But what v eert 1n 14 that only  per 1000
{ those who ha ¢ had the mukl priman form dev lop the secondan
progresw o form which 1 neardy alway fnul

Primars non puk y form  f oo domyeco | bave been des
cnbed (Con ntetal \hnulnj(‘l real Uprology 1047) These casesseem
U the more d bat bk 8 cocodindomyera cun develop withont mmp
tomy and that mareoyer it = nat vet proved that only thow previon Iy
By g an apparent prmary form develop the progres ne form

2 Recondary or P

Thrs form corre pording, t the old cocexdiosdal (ran loma appesrs
m per 1000 ftho e whohave dhubited the pnman phas Tt wuwaally
fata]l The progresus  form appenrs dunmg, the wecks or perhaps month
which follos the pnman phaw It 1wt from  few monthatoe 3¢ of
mere S ch mptom an obsery d w Lght fv  anorexa asthenus
and  rapud dimmutrn m weht The lung exhilat & ery proocun ed
pulmonsny condent tion and inflltratsons remmrc nt f tubereulo n
Bony Je tome w th the appearance of cyut e found partulady m the
b and the kmall bones of the b nd and f et The lymph nodes jount
din mbcutancous treme menmees ™l the bm may be myol ed
Menmgite compheates th progn @ form m 0 per cent of easen

In cortravt with what occwrs @ South Amencan bladomyeoss
lemon of th mixtro mtestinal traet are exaptiomil in ocesdsndomy
coms Duemlmg (1749) ba howerer recently reported tso canea
amongst eoloured people mfect 1 t Sin Dego

Hotopathology

Tbere 1 btk mformation on th smbject  An indieat d by the nume
formerty ¢ ven t the pronen  pha  of the drea ¢ the  ential Jewon
™ grannloma  The nodules remnftiog, from the eceumnlation of these
framelomas may abwcest of cacerfy  Tn [ cases the pacture 19 that of &
Clbﬂmhm‘lﬁ:onutt.hewrrvrpuﬂmank The only dmtinetson

Teen od tul ks mi the preseniee 1n the former
crﬂh.eebmdmmrpbrmle-fmudﬁr&ormhmx-mwh

Treatment
Symptomet tratment meffsct  w th the primary form  Tho presence
nln\rhn‘nhmﬁrhmg demand care though vwually they respond
well Treatment of the progresn © form ha up to tho present been
completcly drmppomtmg N naut ba  been  btuned by the uw of
wdides pemalln gentun  olet oc eperifio  metics
Tacobeon (19%2) resommended the us f an extrach from ' tswmshs
conutting of & mvture of a filirate from  nlture and one from maecrated



[} MYICO RS CF MAN AND AMIMALS

orgamsmy  Injection of this has brought about an impros emunt and even
cure in certam cases

Prognons

Extremely fayourable in the primary form 1t = very grave in the second
ary form which almo t nvanably termunates fatally within some month
& year or “ometimes longer

Dafferentral Dugnoms

Dragnous of cocewdrordomyco 1 must be con wered 1n connevon with all
patients hting in the endemio zones or who have re Wded there Tt nal

to remembcr that the handling of cultures 14 very dangeroas
and that all thos w10 work 1n hiboratorcs where strams of C immiti an
hept are smceptible to infectron  The three cascs 1n Napk  rewnforec the
posaibility of infictron outmde the endemue regrons  Prman cocexdondo
mycoss may obiiously be confused with any of the bxrugn nsmraton
dreeases  Tho progrosan e form 1 reminiscent of a number of di 1 e too
larj.e to enumerate It can be stated simply that it o eapible of pre cnting
the sy mpt logy of the di cases 1moling neoplasm or of
raicrobual ot fungal ongin

TDugnoen
Cocerdrodomy cous may be disgmosed in four different wavs  1n micro
scoprc evamunation culture animal inocnlation and by eutaneons tests
and

1 Exammapion of the Pathogen m Exudstes and Tryues

Pas or sputam often searco in the pnmary form may ho ewmmed
between alkle and cover slip of 1n & drop of 10 per cent eaustic potash
Tho same may be carned ont with plenral ignd or Lastrie content  The
charactenstic cell alrady d ~eribed may be fourkl with mome diftienits

According to Tacobeon (1949) diygnon may casuly bx obtained bt
diluting pus or sputum with phy sological sernm between slxde and cover
aip then <ealing with paraffin  Gernunation of the pheruk oceont
within & fox hours aml germ tube  appear m a)l direebons Duynoasin
thr mannet ruquites anc or two day

It w of interest that Wallet and Worw (194 ) could d men trate n:{
presence of the parasatc by dimet examm tion of sputarn in only Moat
100 cass Whersa by culture 1t coukd be molited from 84 pr ent ol th
Canes

“wction may Ix stained with  yun hacmatotsbin or €

2 Isohhon m Caltore
The cultural rquinmeent of Cocerdrord  momid 1 T umjl

Ana Le o and Cury (1900) showed neently thit the funu 1+ awxe

autotrophic roquine oo tamin fweat de Jopmeat Thue it mst

m
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b eamhy cottared ponth uudlmeds and o dupon anthitt mxds
kg it mios It groma s Uat ibor t ny ¢ mpor tares

Cultures boald be mad n tub rathe than pitn lsbes & thel tter
rntail too much i k of expo ure of worker to ont mm ton

Certam media have been eecommended & lwconramng the & g
ment of contarumating o nrem v metance that  olved t Sanford
Um ety —

\mmonnrm chlord ¥

Sodum acetat g

Tota om dihvdrog nplio phitc 08¢

\par [

Water to make 100 m}
Aotocka 0 10 mmnnt st 1 )1 prowaure and before t Ling out add

004 g of copper sulpbat per 100 ¢ of medram  Thus prevent the develop
mant of most lneteny  Smith recommend th medinm

5t W Ibelm (1916) 1n sow of tho grest tokerance 1€ mm ¢ toward
vaniton of pH ( 0-t 1219) recommand tho f Dowmg—

Ba to try ptow g
Sodum chionde b
Baet gar 04
W ter t mak 1000ml

Tlace 10 100 m] flaek  watoclay  and whibd the mcdinm  still bot
add  om! of normal hydrochloro acad then pl ce m petn dishes
Inoculat eopsouly (0 to 0. ml of aputum per petn dish) and menbat
2t J1C From the begmning of growth whxh oceus in 3to dy
Temore from the meubator to avoxd deeeation

Vibelm bo recommends the mee of I 3. 000 methvlenc blwe oc
aerflavme at the mme difation m the tryptoss agar or togetheratth sume
concentration

For mueroncopt xamination sabmerge the petn duhes for 10 to 15
mmutes m 10 per cent formol  thrs dos not alter the e« ential morphotogy

It 11 aho worth notig that techniques cmployed with sputom (sesd
fextion digestion) for tho ) olation of hoch  bacillus destroy € mmt

Uaually the morphology of the colonmes and therr microseopie examina
ton will establuh the wentiflention of the fumn  However m a eurtan
Tumber of caves anmnal moculation must be resorted to
$ Inoenlaton

The can bo made from pithologkal or cultural peod ot Tw
anmmaly are normally employed mwc which r eal the prasitro phase

1tha 5 or 6 day m intraperttoneal mpection nd m any eass dio withm
Ttolddsy and gumes p g which after mtratesticular impeetian devalop

a0 orehiti and the asprated pn  btuned towands the fifth day » nich
10 spherules filled with endospores
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Inoculated ehlimydosponis whil t undergomg  trandormation t
may remun attacled to one another thus vielding ela ters of
two or three aporwngiy which may preent abnormal pictures of prolific
development or of budding

4 Cutaneons Tests and Berology

Bubstances deyelop in the eulture mddia of Coceidiondes tmmitis which
when injected into the «hin of patients and thowe recon ered from eocenlio
wlomyeosn produce & reietron 1nalogons to that which tubereulm e
m those wdivadual made senwtive to hoch s bacillos  Tho e actne
substances which are peobnbly poly rechandes reust matoclwing at
151b for 30 mmutes In >4 hours they partially dealyse through C Ho
phane membranes The substance in question cocerdrosdin can e Lept
indeflnrtely  but 14 lable to destruction by bactenal contamination

For the preparation of cocordiasdin C F Smith i commends cutturm,,
everal strans of € ammntis for txo months m the following, medom—

Ammoninm chlonde -4

I asparagine 4
Potamuum dihvdro «n pho phatc 1l
Sodium ertrate 0%g
Magnemiam «lphate g
Iron citrate 030
Glucowe (quality cerolowc) 10,
Glycenne nal
Vatcr to mike 1000 m!

F 1ch of these mubmtances t4 diveolsed wpiratddy ind  talied water and
they an added in the abovo orer to the nsparagne  Comphte by
drwsoluing the gluco ¢ and glyecnme and finally having brought up the
volume to 1 itr¢ atenlzre at 11o  for  mmutes  After caltunin,. for
two moaths the filtrate re diluted and 0 1 mlof a | 1000 dilation rs ued
for testing After 48 hours ervthema and induratron sre appinaot
Tho ¢ who do not react are muen another test in wluch the 1 1000 1
repliced by a 1 10 dilation

Stewart and himura (1940) defined the cocexdiordin umt ( shan umt
asfollows A skin umt 1 the smallest quantity of cocerbowlin ‘Mh:i‘
201 cedo ¢ produces in aervativ e subject 1n 4§ hours an nthema w
lats for 4 hours

The cutancou riction to cocenlrndin ppears from  t Bead -ﬂ:l'
the fimt ymptom 1y 10 day to 0 weck aft ranf tion .mlr:b‘
for vears po that when powti o the only pouihk conclawon 1 b
patient had or ha  ocadiosd myeosrs  In rerroms cases of the pronm
form the raction may bx negats e

Ircerpitn et ve with cocc boxhin may be demon trated m the T:
of patwnt  r thow wh L ¢ b n cured but u ually the proepy
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Iypy wrwrthin a menth or te fre n (f Smth B aland lake
“ut  1018)

Complement Axation stwlns (mploving, encerdwndin & anti. n oy
doabtfal or poorly marked r uit wath the berugn forms Lat rree of trtre
mducates an aggraration of the comlition

Study of hload sedumentation which e dunny, the penod of
wiaswon wid that of drs mination may I he of alie In three ont of
four of the cases of pulmonarty jnvolt et nt with easvitation there = on the
enatrary # notmal sedimentation rat

Willet and Werw havenot d1 thepnm m fomua to I8 per ntag
of eowmophth during the Arnd week

Cocosdroudomyeosss in Animals

Anmab are pparent!s not mabject t the pnman fam of the dres
The grannlomatons form r the one enconntersd and mare often than not
d 400 14 v meade at the post mortem

Freept for rodent  the greatest numbirof e ba  buen desenibed
for bovmes the first wa rrported by Caltner (1918) at & n Drego
Calfornm Al the mek ammals come from Cabfornis  Arzons and \ew
Mewo Levons in the broochm! gangls or nicdumstm  or more rarely
pulmonany noduks  n found on killng the animal  Ina ton vield
den e 3 llow pu remun scont of thet of (tinomyen H

Merowopie kmon are tho of t berewlo ~ bat the pre o of
wplierules extablnbes the chagnosty  Spherules surroanded by o nophiic
clols comp reble with a tinomycotre ro (ttea hav been foand expecs Ty
n eattle

Actording, t bmarth (1748) & case of cocondiontomveoss ha been £ und
m & gonTls (Gonlle beragert) and one I an Amenican pe (( ebs dypcl m )}
the o+ San Thego Cihfornm

In the dog cocradsardomy cous e emables the baman prc re u forn
more clo ¢fy than the ey chronto form 10 eattle  In the threy cam
deseribed  nodules were fornd m the long It er epen Lxdbey and
bram Tw of thewe dos Lt ed or had | ed in endemie rones  The thud
caw v more canows (Plummer 1941 Radmore 1941) 0 ol my, & mak
sotter from Cunads which had been m ted with o female from Calforn
Aft  ba mg shown dreturbances of the entral nertous mystem the dog
® yacadentally Lilled  Autopsy reveahd palmonary and cerebeal lewonr
mm haracter bnt in wh ch the h retenetio splicrales were

W th the weption of rodent (we mde Ftiokgy ) ammah do not
Ppear to play any rube mthe spreacd or mantenanee of ocexdioxdomy oae

Taxnooty
I8 1y gencrally arced w th bmmons that Cocridiond  wad & phy

oyeete How er H rtn wn (191 ) and it indepcndent]ly Lan erom
(192%) w re the fint to semzst thn The proof of ccepted 1o the form
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presented 11 due to Frmons who kmomstrated a 1erf et apadogy
between the formation of sporangioepores withm the sporanma of /1, o
ceies and the formation of endospores withm the spheruks VWhit
admitting that neither porophore nor columells are found n the &t ue
and that 10 colture the myceliam o nichly segmented Fmmons affieme
that ¢ ammifis 13 undoubtedly & phycomyeete and 1 mon hiely 10 b
clasee] among the xy,omy coten than anywhere clee ¥ mmons ako 1nyokes
the pathological mmifanty between O 1mmuts sl Haplotporangiom
panum the latter generlly bery, placed in the phyeoms eetes

TMn fiet raust not howerer be jgnored that whers 14 tho delactions of
Lmmons wcre made from the form of the patho_en in the t1 «aes and not
tm eultare the [itter 19 usually the b of drvafication wmd that mamy
case parwsitie formse are atmost invanably convergerd form It mag be
ngruficiat that the t1 soe forms of C pmmirt and 11 pantum are yen
mmilar whereas their respective enlturud morphologw s are sery diffirent
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CHAPTFT VINI

My coses caused by Dermatophy tes

Defimbion

The Dermatophytes form a group of pitho w fangs wheh bn 4
marked afinity for keritm attackin, hin bawc aod ol The word

Dermatophyte  which now ha a prierse meanin, wa formerls wecd m

& much wider senwe 1t denoted any member of the plint Lin,.dom lnm_
upon the shin as 1 sprophite or a prmute w10 this mme ertam
baetcns were convidered to be Dormatophyvte (of Sibonraud in ermab
logie Prafique art Dermatophytey Down Pans 1900) It nimpowabk
to sey who fint gave to the word Dermatophite its prewnt 1 trited
meaning It 1+ to be noted that it covers only the funga nf red ¢ the
Cymnoascales by \atruchot and Diesonville arnl grouped m the generd
(tenomyce  Sabowraxd fe Trichophyion Lanperomm and F pudermo
Phyton

The groitest confa son prevan an the demmatological poow pcditure in
deat natin - drcsses caused by dinnatophytes whither 1n Franeo or
chewbere Wefcc! that inthe French literature tht word  Dermtopdptie
weed for lon,, bat not prev el ou it to despnate di eaw caeed by
Durmatophytc  The wond  nngworm 1< applict! by ewatom tod 2
of the <calp amd £hibrous kin hut it 1 difticult to appleat t H b
cczema marpinatom and to myco e of hand and fict eau el 1y derm
t phvtes The term Dermatomycons ha tro Jrosd  maamn fieat
may deu nate all km myeo whateyer the puaat  The tm

Dermatophvton  ha m th been med f ¢ lermatophyt @i ases of

hamd and feet bt 11

1t 13 not hert prope cod to supprow term  c<tabl yos b
AN ROrm ez ma margmatum htqu sreinatus Athkte font Thopht
1 mertly for & preer o torm chpoting, all @ rmat phyte Lwsse  wheh
Crukl be u ol thus  Dormaetophyt di aw (d rutopbatie) [t v i
or Dermatophytia capitt  of th (hilm sk or 1) rmat phyte corpon
of the nuh or Dermatophy(ia wagu m of the [t of D rmakphR

pedy of the mpuinal nwon  or Iermaiophyts ny 1t Mvent
onyus shoukd be repheid by dormatophstre myws o1 b rat phvt
ny Y-

liea  fth nak expeeralls @t probabk that 11 themy ot
e ara | by | rmatophst
i

t
Tran lai N1 am~w e mm | 1R uw tn Dn
Ml IgpConm F1) Vmleal R omourt Gom 00 @ satwm™ 1
H v o nan Off M) -7 “y T noope
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Hutorcal

The hi tory of o o foc buk to the mont nmot fimd  nd
peecede that of the Durm tojhytes Ther 1< an ecount m the Pree v
d¢ Tegaes by Sihourmud

Dermstophytes bave been knos  for plare than a century bat thed
detmkd stordy dates from the rmast rly work of Sabourawd } w soxent e
work ha  bren s immus t entirsm hroaod the flort of hey
stodent nd ev nof b opponent hay scnveddoaly t <t nd it v dm

Tn 1837 whiht stodving the cutule ffaves T emak noted thatit w
mack up of moukl ilument  but d 1 not connet the moukl with the
dicase In 1519 Sehookm of /7 nch aho  d th connewon hctw  n the
di exw and the plnt km, lom

However it wa Grob 8 Hun_aran Jes wkdml rv who was the

From 1910 t 184 he dicovered  cotsurely  the f us
paraute that of throsh the firet trypanwsonic 1n the frop then the
of murowporia  iter th  w eqll the eetothrr Trichophytons

of the beard and finally the endothnx Trichophvioos of fogwe foad &
(Sabowrand 1936) Though he d wnbel ey Ladly the svmptoms of
thedi sqofwhwhhod o red the parast 1 the matter of rmg
worm he ommitted onhy ane pot bl error  Deseribing the pbr lemon
bo makes hi parastesgros upmanis Lle bar when they all yrrs m the
oppout directiont haer down rdh (S bowrind 19%6) Cruby first
work B pape m the Fars Aevdkmie des Serenc {1841} m whiel b
desxcrnibes fa wv and ahow  that 1t can bt deinowad by m o rowome
vammiton  In the mame v ar he reported the inocul ton fthe fs u
fungoy mto man and xormal  and that ho had st 1 <t smcceeded n
makng 1t grow ey noon wood (S bomrand 1010 p 1) In 184 ke
di covered the trnchophvtons whi h Sabea 1wl ] ter called Trckopdplons
microides and introdoeed the term  porngophyt o (eryptoy me of fa oo
mentagroph) tes (eryptogarms of the mentsg 1} and phtephyte (erypt
pams of throsh) N\ «t 1 1843 he deceribud aml pamed Wicrorporam

of patholo y the namo of the famons academcian wbo by hus cutstandin,
Teacarebt oo Muscarduse! ba comtnbuted greatls m direetm,, ttentwon
t the purast plant which destroy | g anmal ti «nes T proposc the
nane Vicorporwm  we  for the phint oranmm  which eonstrtut

I¥ Ttab  ApotnoDasm fosdm ) thitma rd of ! flw em
w—dY  fug (B & s ) TI = ti Cretkmown et
Poew d ’ph y st Baemm olwert tormr eded Jomwe of Bk b
;t ol 1 3 ™ Audma Dwet fth Nt 1Dt
Loy w ! end s e B L O Ao YA
151 e tmary pry ology wi o Tr O Uy ! Se
(19 1) 34 1 1 16 Redeafl { 11T 1) Aeotoo B w preoraret
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Porrgo decalians  In 1804 Sabonraud once more foand Cruby 8 work
which had been forpotten for half & century and notreed that what be
had desenibed 1n 189 aa Trickophwtor micronporon (ne thus probably the
apelling mistale) had fifty yers earker been deseribed by Crulsy weder th
name Vicrosporam axdoxtns He immediatels rectified by my take (1594)
which was not merely one of bibliography but al o one of ob cvatwn
beeause ss babourawd himeelf wrote (1910 p 6)  Trickopbyton mure
aporox the Uwvvporlnuudommof(]mb) wasfirst devenbed asinve tmy
and filing up the hair with small spores 1 m1 take that Cruby did not
mahe and which was corrected after readmg hi acconnt  Cruby
series of my cologieal publieatrons ended m 1844 mith an myestigiton m
wlhich he descnibed Trckophyton endothnz withont numm, 1t Maln ten
sn 1845 introduced the neologrem Trickophyton 1n & prper tran hited mto
German 1n 1848

In 1840 Remak publmhed the account of hr attempts to pron amd
woculate the favus fungus which he nimed Adckorion sekdenleaar He
stated thst he had snccesafully moculated humsell with the fungms
Remak wrote Sabouraud (1010 pp Go-7) obtuncd on an apph s
begunnmg of vigetation of which bhe gave an unequivocal mreroscops
drawing It was not howcver untd 1888 that a serics of pure enltarey
was obtaned

Virthin the space of four years Cruby had nen.noed the onan m
swociated with favus and alo Uterorporem and endothny and ectothne
Trickopkytons The clmeal d senptron which accomparued thr myeo
kogical work wa unfoctunately so unpreetw that confoson o ned fur
pearly half a century  Alopecis notably was attnbated or not to Vsero
aporem awdowsns and some elaimed that ther wero vireon of it with
and others without Vcrosporwm The Trickophyions wirm no Ittt
rewhed and Sibournod was tho firt to be able to anvmer two hey
questions  the fimt put by hral of Pracue at the Teath Contre of
Vledsca! Scrences at Berlm m 189% o the plarlity of the achorons th
other by Megmn 1n 159 on the plurility of the tnchophyton

Sabourmud (1864-1039) (¢f Lan.eron 1975  Crporakrs 197 wa
strmulated to study nngworm by Desnier aml unchr the anflecna of
Roux and Duchax bo applied Pasteurnin method  Inadditin bt el
cxpenence m the culture of Dermatophytc from Ducloy  ho shoetlt
after ( rawitz wa the fird m Francc (1686) to obtain pun wltun of
tochophyton and favu  he al o camed from the work of ¥ ry) Ly qls )
who bewdts contnbutin. interesting nf rmation on de emtopiit
cultare was the first to rport the extcmal spore< which be dietingarhol
from mycehal spores

Tn boa it work (169 ) S bonriel d tinon hed beta nthe & jor
jomdant  awncisted with small apores and that awocnted ath § o
spores Forthcr thie work (Mabl hed that the ¢ pam i f

dsd not repreent singh spuews but groups of speews  He nded o

drscnvnons betwetn unsersts and plurslst
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In 1874 Babocraud publrhed throogh Rucf mIam Les Trickophytios
Juma nes a book contrmn, an atlh and m which bo descnbed many
speeres of Trckophptan and dretingunhed charly the parastio arguanm
Yicrorporiom awdox whrch until then he had called Trciopbptos
microtporoe e recorder at the Internatioml Congrew London 1n
1806 be demomtrated by mean of caltures and mucroscopse preprations
the plorality f the dermatophytes and establrked hrs findmgr

Alamrson 10 189, desenbed the growth of dermatophytes at the beael
of the hur papills @ mgree to  \dameon fringe named after um

Tn 189 Bodin pablihed hus work on kewne fondanie mthehom
Thus everted a conwderable mftuence on Salourand and from it emerged

derm tophytes which bad until then been conndered to be o spect of
eymbioss  In 18004 wrote Saboursud (Les Tewyr  p 84) Iw s
woorant of the facts of plomorphism Loown howeier t professonal
mycalorst  and I bad mterpreted thew factea & ymbso v 1o the sume
cultare of two dufT rent ent ties but only one paruate And many had
ceepted the theory of commerwal an Bodim m 180v first brooght
symbioss mto qoestion 1n conpevon with muerospocum of the bore
Together we apyreaated the real nature of the f cta of peomorphism
Pegudmg symbioss Bodm hed mdeed wriiten (1896 p 00) Thrs
polymorphian 1 an oceurrence so widesprewd amongst bower fung that
the hvpothesrs af symieo 0 mm s0mmo easen obmery ed in trichophvtic eultures
wem to me o not doobtfol at keast warrantmg forther mycologieal
m estigation  Already bhowerer wome wotkers such a3 hrul had
dedueed from thrs polymorphism that all the alle ed tnchophytie speeies
described as entities were only revermbk vaneties of ope type (Bodm
1896 p 60)
Duchrax

Sat d 1038) was resy le for sdvrang Sal d
toaﬂp}wmazwm the forme of motation which deflurtely  lter
the charmcters of & speores

Hu worl had reached sich a stage that Sabourand owed it to humeelf
to attempt to resohie therapeutic aspects of rmgworm  After trymg to
find & hypothetical scorf toxin he found that theltum acetate used up
to 1697 m the treatment of sypluby and cystita was an automat
me naofdepdation (Sabourand 1038) but be soon drscontinued 1ts nee
particalarly when 1 1004 ko diwcovered emlation by Y ) meothod
whreh with Notre be was ble to apply ea maese thanls to the \ radio
meter of babourand Noe

Wh:tﬂ-.ldmlﬁtﬂlimtmedudmfmtd totbodgmnlnphytulhu

be called ] of band and feet s
mpnwgnmdbyHbﬂmlBﬂ) and four vears lter ba ing mbected
hdlindf tally with rmgworm be diseoy ered and weed opon himself

ointroent whith bears hw name Amsworth (1001) quotes hum as
wymg Ithen rabbed m an omtment of § pec cent beorowe and 3 par eent
sihoylic acde 10 sofs paraffin and coconut al for thres days and 1t
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drappeared Ienture therefore to rcommend the ne of thes sotment
n saperficial fines

In 1010 Babouraud publshed throngh Vasson (Pana) that remarkabk
work Les Teygmes which s renlls the third volume of a erns leroled t
di~eases of the sealp

In 100 Pito and \es~cr ol ited tnefophy tin and demonstrated the
reaction to thw substance by patients sufferning from trrchophyvtin The
way confirmed by Truffi (1914) but developed particuburdy by Beuoo
Bloch and hrs students (1928) The discovert by Vargarot and Doy 2
(1920) of the fleorescencc under Wood & Lght of bair mf cted by Viero
sporum pernutted of eardy diagnosw and eany snpeniion of the (un &
well as the detection of cont iminated ol jeets The clavafierton of Ota
sod Langeron (18 3) and that of T4n.cron and Milochennch {10¥)
based on the cultural morphology of Desmataphy tes and the n e of mtoral
media brought about the trinsfer of the biscs of dermatophyt cheifl
citon from paramtsm to saprophyti m The o pancsphs wen agun
usd by Cnmomt i 1934 to support & Iwsifleatron which becta e of it
smplicity 1 now probably the most widels emploved Thresuny woakl
be incompletc withont mention of the work of Grgorak (190 ) wpon the
clasmfleation of dermatophytcs if only on account of the heited d
custons which 1t evoled (ef Sabourand 1773-0)

e and } Dutr;
The dermatophyte nf ctron  (dermatopbpt ¢ | an o mopolit u

dra es found 1 men women and chiklnen without any dwtinetion o
race or profevson Thry statement howeter mquin some qus! fieibon

1 1ge 1n worm aff ctioms of the ecalp are o uallh ¢ e of
childhood that cevw spontancously ¢ pabcrty 1l s nat bo ver
mvambl  If left untroated favos entracted dunnt hikthood pora t
for Lfe  Seilp nn worm dot to Tr chophyton ralacrum porspt beyond
paberty wmithout difficulty withot Lower r havm. the kg, vity of
finns On the other hand rare casct ha & been reported] of the oceurrena
of soulp nagwors 1 adults Fekdwr nd Fan nxd (1945 hy ¢ neenthy
reported the appearance of a ¥cAlp Nngworm with Urcrospornm asdox
on t woman of 46 having, two ch kiren al o inf cterd 1tl Ancworm from
the yme d rmatopbyte  Resff (1949 found & acaly nowowm sl By
W awdowimi npon & womsn lunng, progman y Th  applus only 1
mkcrosporumy aidl ommon tr1 hophytony and nut to -nl-[mrlfﬂl .
worme—hcrions—that may bx contracted st any o

The reveon i the spontancon neovcn frimg nogs am «pulnr!\l
has long been  mistery bat rieent worh 1y § othman Nnnl:w h.n'
~

Shapiro (181 ) ha off red a plaunbh  <plmation [
xhown that f t obtamed by %t actin. a lalt hair w th th nh;ll:l ;hl'
rrowth of Veersporsm awdosis st muumam concefitration

cunt the fungrtat; pos rof the fat <t ted fam jmienk b @ al
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one Lfth of the Thi fumnetuh ety 19 conneeted with the fatty
acxh while cholest ol neutral fat and tho un~apomufiable part have no
action  From two batehes of 1 kg of ad It har have been  xtracted
23Impand3 Smyof cuveprodeet respect v Iy The fatty acls which
behay fangnedes Ielon,, to the ahpbatre senes etween € nd

Sex A cunous anl it rto unexplundd fa ¢ about malp nn,  orm

w its predomunance m boy # compared with gk m the proportion of
wbout threet ooe Thrbon, knosnf et w  redesco ered by (tansm
North \fries (1833) and by V anbrewsephem (1950) 1o (antral Afnen In
partieniir Citaper beeried for imbm 8 xr eent of favos in gk and
20 per cent o boy  In non Vuslnos however the sume writer find

per cent m boys and 4 1 per cent 1 grds—1 4 per eont Trackopd yiom
species m boy and 37 por eent m girh—bat these statnties are for s
smaller number of cawes  In subsiquent work Catane (1738) found 54
boy saff nng from ringw orm as compared w th 9 gurts and noted on that
ocesmon th £ i the Aures as m other regroms of Alen  sealp nn_worm
ba been ob ery d w th greater frquency m bov than m girls

In the Bel_1an Congo Vanbreox hem not d that 83 cases {ningmorm
dou to Srbowrewd t+ langeros were ditnbuted among 04 boys and 4
b Apam of 831 luet Trchkophplon ferrug mexm var albem 4
were1n boys nd *3muk  Langeronsa wuda ¢ fT eted 17 boy and
@ On the other hand 10 by sl 9 mrle had nn.worm aowd Ty
T iofacewm and 8 boy and T pris by T ghvbram

Duaring the rccent rm_worm epedenize m the Uruted Bt t¢  Sehwarts
Puek Botvimck Lethon tv and Frawer (1949} found that in 490 caw
eamed by U exdomt  the matw of boy t grhwe 8 1 S artx
Rockwood and (1 cklel (1H49) 1n the United States stody ng *8% cases
of mealp rmgworm  ver & penod of 6 3 ars (1941-468) noted that G per
cent of the patsent were bay and Tpe cont ol and that Useroeporam
andox ttacked three t mes more hoy  than jrh where W farosiom
e 1+ attacked both soxes equally

Tha predommance f rngs orm tn Loy eomprred with piris requ rc
the support of important statati  bat 1t ppewrst be well establwhed
Some ttemptsh ebeenmad toevplam thoso facts 1t v sand thet boys
£ t the hamdrewer more ften  nd are more exposed t comta,son and

hardly go far encagh  Fxtra twn of the bar fat of the hur of boys and
irks by the technique [ Rothman et ol (1945) would posstbly be more
e eabng
mwdm‘lmd¢mwmm tud.numm
preference to the other 1 an
ytnuftbe!et-.ppuxtonecmufmqmnﬂy 0 men as 10
wornen  Behwartz (1047) noted this after vaminm,, 1 373 men and 730
women of whom 28 per cent certamly had & mycoms 34 per cen had
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doubtful myeotss and 38 per cent wero free from elmcalsyn  Athktes
foot howener scoms to acquume real importance with men mors oft n thi
with women and no doubt thu 1 the reison why the tnchephytm
reaction s more often poutive mith men than with women

3 Race At first mght 1t seom that all races are eqully reeeptn to
all the dermatophytes Ther are lonever ccrtain ficts whech appear t
mdicate & predilection of certain races for certun dermatophy tes of tier
terar Cataner s obeervations 1n North Afred are intruetine  he b
observed that the proportions of farus and of trchophytrs wen diff nnt
1n the varous popalation of Oran The white naties had 18 § pr eent of
favos and 154 per cent of trichophytia the black natues o per cent
of favus and 15 4 per cent of tnchophytia  He concluded (193 p ™ )
that  the proportion of white familus contanunated by favus 1 tha
higher than that of negroid fanubes  these results agree with what we hed
obrerved 1n the atudy of tho rtlatronship betwcen nngworm and rae for
all the sabjects of the re ron

It 1 not casy to cxplun theso obwerved facts It may indued be s
prv dispomtion of certamn rices towands particular dermatophyte
Again 1t 18 po~aible that & dermatophy te may bo incypablo of establehmy
iteelf 1n & positron already occupwd by another a hy potheus which
denve some support from the relatine sctraty of mred fectrom

4 Profes on Rmgworm of animal o1 in 1 more wadly to be found
amongst those who work m contact with ammab such a farmers
vetonnary surpeons and sokdiers who sre pirticaludy prose to hny
spored Trichophyton The greater freqaeney of favas 1n rural popalitions
bas been attrrbuted by some to an amumal o in of Treckophyton shoral in
but ths fact 1 far from proved

Dermatophyto infections of the fc t e g Athktes foot are sapporett
to bo more common among those who vee swinming pooks and sho er
baths The occurrence of & greater proportson of Athlete  foot amonst
thom. who indulgo in vroknt exercisc scom to ba w I established  Yyelt
heeney and Broykr (1915) found 1t on 59 9 per eent of 871 voan, muitany
recruits  lontgomery and Casper (194u) cfum that from 1940t 1943 the
Ameyican Navy had to send to hospatal 14 009 nm“’l“;'n):;mu?:b‘: ;{l:l
dermatoph, most of them Jocalsed 10 the mgunal fold and
\lmht?lrtﬁrm) in & comparison of 100 perwons sckoeted at randon from
adispencary and 11 students found sgns of patholo alchang | twen

hreet  This no 1+ was contrmal
the toes of 80 per cent of these 1 subj 19 drag et

by eulture or mrcroscopte examination of 4§ per cunt
u’ld"ﬁprrmntuf!heothm Yain attempt have bow (1 h‘nn‘:iw};:i
find derrmatophytes 1n swimming pool and apon the comd t ™ r:-.m
of show r bathe W illmme (1933-3¢) made 1 A0 gnuccessful ohtul .
& voung men o collepe  Sehwarts (1947) showed that in the hmmlﬂmlbe“
powlle to mantain Trickophylon gypwim on wood or cement
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unible t 1volite pathogenio fung from the floor or coment of shower
the fter meveril handreds of worhmen 1ad wed them  Howmeter
nlreaseghem and Williert (19 1) 1 lated Fpedermophpon focoorum
o the spotum and unine of a patsent w th H Iwa  cezema margunatum
ey showed that the receptackes ueed w(n infected mechuuealls by the
tunt withont hrs koowledy It 1 therefore probilie that workmen
xrat fregments of pathoperuo fungt when ha g shower The fact
at they i pot found doce Dot proy  that they has  not been curred
ere

It would m m that mort than one ctiity muxt be m ohed1 n
vironment which natarally favours the spreul f the di eawe such
ty trea betny, accompamed by & lack of local hygwene even though
mporary a in the cano of sokliers marchin urﬂ;..h(mg

If dermatophyte mfectrom (d hytre ) Uit
e cannot by saxd for md +xlual dermatophytes h 1 ler that lhlk
riain dermatophytes are counopoltan others ba & ery Lmted
ographte ] range that every conntry and regoon po-mseescs its particalar
ectrum of dermatophytes and that this spectrum m rilati 1v stabie
| ws Trchophyton wiace m T rebrum F prdermopl yion floccosum anc
 mompee  mberdigrial ha  a workl wik di trbotion whil t Trrko
btoaferreg me m T If rewm Langrromsisowdans  and Trichophydon
meentrie m seem eapeeially to ha a more 1 m ted oo, raphieal rangc
19 moreoy er clear that each repron—the term M & agoe one—ha 1t
un dermatophit flom comprran, & particular minge of epceses with
rtam speeses predoromrt Many examples m 3 be prien—
Sabourand (1010) out I 500 straine of dermat phytes whitcd
entified 147 Wierospormms f human orgin (1 W aedox ) and 14 of
mal ongm (1 car ) maling s total of 161 mscrospotia or appron
ately L per cent The endothnix Trickophyéons mumbered 10 (T

ederiforme 11 T s#cuminat m 5. T twokaceum 30) oc 41 per cent
here were 10 strams of neo endothn %0 mucrowds 17 megrspores
2 favus (Ackorton schornlein ) and 8 Fpud a ngw aale( f )

Forty years later (1950) Depos and Ri aber repoctmy the dermato
hytes nolated at the Bamt Loam Hospatal Parw analysed 811 eases of
cab as follow  mucrospono nogworm 7 per eent  trehophy tie nn,,
orm 183 per cent  small epoced nogworm 3 per cent  Large spored
mgworn 32 per cent favey *0 pox eent Thas they oompared with an
nalyms of 11J7 casts obtaired between 1930 and 1837 mucrospono
ingworm 51 per cent  tnchophytse ningworm 29 per cont  small spoced
mgnotm 18 per cent large spored nn, worm 00 per eent favu
76 per cent  They noted that the tnchophytoms (half of them crmsed
y T cteriforme and tho otber balf pomtly by T acem xafum and 7
tolecuas which 1900t ery far from Saboursad resltn} are duminmhin,
hat the micro porns m contrast are inereavmg (3. po eemt 1n 1010
i1 per eent from 1930 to 1937 57 ¥ per cent from 1948 t0 18,0) and that
bere 12 & marked meresss m nngworm die to W scrosporem e 0t
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40 per cent actualiy 1 per cent in 1930 to 193 and 0 percent in th
time of Baboursud) It = to be noted that in Sabouramil <ats tee
referred to alove the anumal Miero porum duc to W ewr (a2 U
lazosum) appe i monly about 3 per cont of the craet It rai oappunt
that there arc 8 on e of microqony cun «d by ¥ Serreppaewm wpon
children from the Far Ext amd that then s an eprdemuc myvolvimg th
«ame wpecies 1n Jews from Contral Farope buin, at the C ntec d Levned
At ires some of them havine provien v taved in Tadikeat Poeim
Turkcstan

The appirently unique «tatntic of thew Fronch Borkers cmpha m
the perastence of the manie spens i the 1me phoes the vamitions m
percentage of certun peexes pos thle over & i naomber of v e anl
the mecrdental mtroduction of cortam exotic spcoes

Dunn  therr stu lies of the nn_worm of kactern Scothod from 1946
to 147 hannear and Ro ers {1945) noted that most «f them were Yrere
porvms a a umt 813 cases ciwed by V awdowmt tley fand 8 dor
to W camt 3to T ermtenforme 1 to T wwifurenm 1 to an vod otif !
endothriy Tr chophyfon 1 to an unidentified ectothnc Trickophyton aod
2 favu Inthi n ult thar almo t 100 por eunt pucro poniss contra
markedis with the 5 3 per ¢ nt of Sunt Loa~ Ho it 1in 190 and «tlf
more with the 3 pr cent of Sibouraud 1n 1910

Coudert and Doucet (19%) in 1 b S account of tht nn worm of th
Inon regon from 1946 to 1 H) pomted oat that of H (s & wn
Wicrotpsrum (about 1 per cent) chiefls U andosr + b w n =)
purated nngRormy (89 por cent (f w skagrophwee 10 por cent T allum
Ipxrent T roace m) 1 wer fuous (about 3 por cent) and 5 andothny
Trichophytons il cau ¢ 1 by 7' trolacewm Thoe cucn thon hthe pretan
may have LAcred appre mably from the Pan tinone tf puceanvohed
were the rame amd n vott speac mere on med

C ate Coudert and ( hmcl (1%47) have on the othor hud pat d the
frequeney with whicl € 1 membegrophyt ( 3caesontof )w framd 1
the outh cast of France amon +t dermatomy ¢ of ammilomn Th
prportion 1 ertunly not met with m i where i o porums m
mc asporc ar activ m the ctolo v fan.werm fanimal oy 0

Popall and Zochnell (M0} ¢ tumate thit T 16door mn poaabd
for MO per entofrm w rm n Bulwa anlin [ AR I wrted th ¥
n ) ematron  xtendpg £ r fonr vearsh fikd t fnd  n k Wirn
porum anel that mo t of th nngworm inf tion n 1 ama v ar due t
I tiolaceum

In Fnland 1t La (104 ) after ptodying. ? domist st ol too
(d rmatophytic ) 10 man for four vears fourd aeither {0 e mkf;

he endothniy Trickophyton (14 atruers) w e tedm mh

13 T crolacewm  Other peereat ol ted most fro quenth Tret phytm
gypw m gran losem ( trame) B pid rmophyton wyw wel (flocc T'
¢ traun) mdF o wrdgl (strn) Anmedi tonof §
ol Har (190} y nibed the almnc fm pnpern nd £ oo aned
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T ahorn! + m kmland  however Ackorion (Wscroeporum) gyparum
and { gefl mee whaeh w  comsder to Do Salourdmd tet were discovenud
Walker (19 0) pate mterestmg information on dormatophy tes molited
m Cruat Brtam and Northern Inland from Jane 18t Septomixr
194 Out fatot 1 { 473srmun  the following were whntified 1433
Uicromporum wdox  SH M ca BN gypw m (1 19% strams f
Wicro porwm oc  hout S0 per cent) 19 Trck phyton «lf reom 42 T
whoenlein T trolace m 51T dwod SVT me bagrophye 11T
agrdint | 97 T rubrem 16 undint fiel Trickophytons 7 qu aclen

m T eqn wm 4T yerucolor | Fpedrrmophyton floccor ne

Bhl (19 1) gay  some data upon tl 1 rmatophy tes of Sw tzerland
bat n cvment must be taken 1t conwderation that two thirds of
bty trum ecame from dermatophyt nf etion of the f et He solated

Selourandike  wdom 65 o S gype B Trickophyton schorn
fea 1T faewm 56T rubrum 78Ct aterdiuie] V0L graw low 30Y
aderovde 0 Fpelermophyton floccor m

Lebman I phm and Revmann (1050) rolated out of 170 casen of
scalp nngworm bwned in T w from F bruary 1946 to \ngust 1048
11 Uirosporum (88 pc cent) and % Trichophytoas (1 por auat) o
foom  Wicrovporwm lasorum (o1 ) %0 ( 3 per cent) W adow
19 (11 per cent) W ful m (gypaewm) 6 (4 per cent) T menbagroptye
M{lipercent) 7 %o swram 4( percent) T solace w0 (3 per cent)

Lewr Hopper arul Per (1946) pomted oat that danng the nnguorm
pelieie of 1943t 194 m the Unitedd $tates 9 carcn out of eny 10
were curved by Urcrorporum  fox wherca  before the epsdemuc
VU wdox  od U lemomm (e ) were found w th equal frequency

Burke and B mparner (1049) obsenied in the Unted St t¢ the
folbow mg fung1 t ho the canse of mycome of the Lhbrowsslin onyveteran
of the mcond World War—

Txem ped 900 canes Poutns calturcs 188 ( 1 per cent) F nm
wokted 118 T gypew m (63 per ent) % T rebexm (3 per cut) 4
Epidermophyton floccor m ( per cont) 6 Cwendrdn allsca (3 pc cont)

Tumrw sgx wm T gyp exmw  wlentified m 60 per ent of the caves

T raerw from ™Mpout  ultures 8 T gypwem 10 T raboewm
1 F floccosum 4( affren

Tramar  out f31powts cultares 17  bram (0o 7 per eent)

Out 10 gencralied dermat phvt mfections (dermasopkplre )
7 rebrom w  rolated 8 times from whites 1wl T gypeewm once on
whit and once on a hlak

In Alyeria Catane1 (1933) Lumed to ha ¢ obaeried 320 en s fLaves
canved by Ackorion sechoenlern and %28 cuaes of tnchophyts  From 84
Pet cent of 670 eultares of tnchophytie hair be woluted Trachophyion
Fabrom and T 1rolacenm Se en other Tnchophvtons were alw ol ted
© folows (m order of frequency) T crfenforme T fumahom 1
owdaxense T regulare T cerebnforme and 1 ewlfureum  Further he
dexcrbed tw  new species nuneh T gowr [ (Catanen 19T1) od
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T prainosem (Crtansr 1031) Citaper had al o 1 ofated 1 Mucrouporem
awdowins 1 1 tardwm and 2 Clenomyces mentagrophyles

A furthor investigation by Cataner (17%9) opon nngeorm m the
Frinch colonies m best summarzed by quoting the suthor A firt
imvestigaton of serlp ningworm m the French eolopies alows that the
parantio flora of thess myco (s vanes greatly with the country The
trchophytr obetri ed in western and equatonil Afrc are eamwed maunh
by Trickophyfon soxdanense 7' tiolacewm s lows frequent bome case are
caused by & new specns of Trckophpton T gownnsdi The macrovpon:
are caosed by Vicrosporum obeswm which appears to pnial and by
V awdowixt In tho French Indies the tnchophytias are ean ed by T
violacewm and T sulfurexsm 1o first spectes being the mon frequent

From 4> stramm of dormatophyte nolitcd m the Behan Cano
Vanbreosegher (190) ddentificd 175 Trchophyton ferrwqaerm (31 per
cent) 107 Sabourawdite langerons { Ipercunt) 50 T glabrum (19 et cent)
X T violacewm (0 per cent) 4 Langeronra sowdaxers: (53 pur ecnt)
1> T rubrum (3pcrcent) B pidermophyton floccotum (0 por cent) The
bair keions showed 08 per cent of microsporn amxl 4 per cent of tn
chophytia

On the other hand Sigher (1047) publisbed an inten <ting tabk

which 1s reproduced below with some slight madiire 1trons
" I

D2 mugrormrr L TR¢ noF 1 ¢
T selxceom 9 160 9 [ . 13 '
T ploben o 0 0 0 o [ v L4 s
T acim W m 1 4 [ [ 9 [ [ " H
T crakrifer £ 100 1 o ¢ [ 3 1 M
T cereberfory [ [ ( [ 3 4 "
T Gypecum a t 1 o o HE] )
T res cewm H o o 2 L H
T perescelor o 0 [
T fnferme ] a o b o o 0 &
T~ [ ! v o 1 o o @
W e 1 on © L] [ 11 :»
AT I n o o [ o [ . P
UV 1 eeim 0 [ [ ¥ 0 o s Py
4 aef eeuter 1" [ I3 a o I A
F g wel 44 t ] t ) : -
P oted gl 0 0 0 [ v LI 1 b
T pwy n 0 i ] n hal

See 4N N B Bm Itk (Tt~ Fremn
D Duncsn Frulwnd F oA Howea P —Mewre & ¢ A 1 (—Ha

Doy row
o Tjan M Lesn \ev ok | Sagler Jerual @
S ler s patient camc from Syns Lebanon Purn Iral \fchanrtan
Y men Morocor Central Pae 1 and from several Furopoan countnes
The above informatson though incomplet  nuverthch  permits some
com lnwor to be drawn—
I Frem r son tudicd I & dormatoplyt fors har trsed Lo the

predominance of curt un spoen
Thi flora t ndat  ary from tim to time The lnum\n(:{
dermatophvte epe trum are oot Low 5 procd eed byt ppramaee



MYICO F (AU }1 BV UFRWATOFHYTFS LH

speces hrtherto noknown o the Tgson 1n questron  They an camed
eitber by real epedetmres such as the reeent one in the United States
produced by Ywcrotporem  xdmen or rusult from the operation of
wnknown factors a3 apparcnt 1n the Ao, worm stodres carned out i the
“amt Lours Hosputal dunng the last half century whert the mreropona
have aeqared & prominence that they lacked m S bourasd  t me

1 It macomplete myetery why ecrtain kermatophytc edtahl < them
sches m certam remony amd not 1n others I twla and Hard (12X0)
commentmy, upon the aleenct of Wwcroeporum from Finlind suppested
thatthrm htberdatedt clrmat  They remarked that on two oceasons
they lowt therr cultures of Usroporwm strun  The Finnsh workers
probably  ermt the f et M ny mycolomeil centre Leep stramm
dermatophytes from vanons eountree often 1y far ¥ 3 % thout anmy
more difficulty m keeping, them Ly than s the ca W th their Jocal
atramy

The ob envatioms of Th o« nd Rnaber (19 1) on the st nee of a
«ouree of Uscraeporum {or T' ) ferru inewmin Frince supply & jaterestmg
contrast of viewpont  Are votic d rm tophytes Likely to speead from
thr sooree ! Wedonot thr Lo but it vt be hoped that these Fro ch
workers will contrmn t £fkm wp thes int rtin obenations

Etology

Hamen scilp rin worm dre w are wanally trnamitted 1 schools hemee
the pame feiyae acol rer Dunog the recent epsdemic caosed by
Swbowraxi s  wdou m  Amencan work v demondrated the pobl ty
of trantmivoon via theatre acats and barrdrewers metrmmont

Mrcrospornms of anmal orzin differ charly from the pritvious oo
11 that an 10t cted eat or dog 1+ found t be thetr source Dkl on and
Gregory (1033) demonnstrated the difffeulty of diygno 18 10 the eat which
anact s carner without any  rabk ilnees and the alwe of Vood
Lght m the detection of mf tionm mmak Sabourand oberved o caves
of cremated berpes cased by family of Samesc  t and prodoced by
Microtporim fri sewm (rax }

The Lerioos and syeo cawed by small  nd large spored
dermatophytes are mostly doo t direet contact with an infected anrmal
De xdson Gregory and Bt (1934) bwrved 46 orves of sappurated ring
vomoaned by T aff w nd T gypsewm  all the pabent were fammens
or cattle merohant

Humag fa u  canmed by Trichophyion (Ackorson) achoerle  occurs
mamly m poor famlus espeerally 1n rural aree  In France thero are
tomstant somrees of favoy (Jurs Bomme Cahados) Favo of anmml
Ortgin anses from eontact with miceted sumah eg mree

(aorent wo k by Vanbrewsegh m anl Van Browe ha o0 d m net s the
droatorkytes cun brooalt  lons | wdeol sartng th  w th emkare

mas 1oy |l pathog et may w A be tha certam
o

¥
@em ) etxtements ae to th et elogs of the D rm tophyses wll reqe v com derable
oY pm fujure
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Hebrv e horped marginats and the dermatophitn  of 1he ford gn
probadly fivoured by warmth phy seil everes e and fack of brirpe
ecen thooph temporary The past plaved by hower btk A Ty
pools 1 these trynsm 100 14 very d batabl  Spmin. snd snamer and &
penertily hot cimate Miour therr duvelopment Pa an. from o hot
clirate to u cold o often re ults in the «spontancon Fire i wm of hyp
cluenl wign an the al ere of thatment

Eertlslytic Fower of Dermatophyies  Parasitam of Har
1t has long heen hnawn that the dermatophy e are sblc to attack Lemtm
This fact 14 camly senficd by notin, i w Wetrotporum or Trickoshysss
prepation on s frde the hair brokon a fox mijbmetn from o dow to
the scalp or agmin by the cvammrtion of & nal attackel by 7 ckophpe

Dwrm t o hart Temt gt
b fmt e

Y oned s
rebrum [he Leratolite pow  of dormatophit may !
atrox wella @ Threw « firt demonstrated by Lottt o L8R
nd lat rhy T ma (19%0) and Tat {19 )
¢ Thegute pooe ol crvation tn carler tudn ot wa g1t thes h:
that dermatophite Lrowm. on Fawr 3 /o pwiea 2 uvvrph-h..xl:
development wd ntr 3l to that which (b terze thim i uiten mﬂb
This roatt v has recently (194 been taken ap Ly Vanbmonaby mﬂr
(ultured & wrl and vared Finae £ lematoplat om bwe fat
tro 1 demonstrated that

1 Ihe marphology of the fun crownonhar o et u oat
1 that harset 1 tx of the pamwie A8
o IhfF reot methed may be mvohed it fung liva n r(lh:
by 1n ratro pamdds  ther by the jartraten of pecf ot momen
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Ly the pogren di Adut w of th harr from the ecort © towanl the
centre

U The becaldown of ket ncun 1 ol enn 1 not only wpon human
bat sl upon the most  ared arumal b well  on f athern

4 The dirmatophyte  w the only fung  Wet  tt ok hawr n the
.y

Threpeo wlevs means of facal tating, the diagno mof dermatopd yte

Vanbrewsepliem thus e t 1inhed that there s ontrast ltwetn th
& Jopment { d rmatophyt the paraut  and  prophyt  statey
nepett 1y

Mo who (imt stoded the nn w rm f 0 fron Craby enwmanks
Uretel their effort tow nbe underd mlmg the I poation of the
pare txe orgeny e withm and around the bar  The kar descriptions
{ Saboarawd t the d po 1 f modemn workery hiv  mmplified many
«oe+ which mud bav  heen complieated for the earler work v A an

tance {a eontrover Al que tron & hourawd him W% ko, naware
{ the spore sheath of Wicrosporem  Cruly wbo had previowsdy noted
it bal men quefi reeo nition to Wierovporem W fon wheret
S towrand long regardd the orguu m m quoshion Trel [hyton
microaporo  pot hnowing it lixtinetine momphodom  1f ture

VMot of the current hnoslede £ the mechanrm of the n & wnof the
kar  ait mdoct theworh of S boursud mdtocrrt mb gl <hwork
f which that of Adam on (189 ) 1 the mo t ymportant  [hore . no
bett r deseription of the mechanmm { the ponetration of the durm
tophite mto the har thin th t £ bourmnd ¢ 0N & summarz !
form m 178 (p 100) Imagme om  { thew propaculed cast mpon
hoilthy shan and aboat t de lop there  The mothor eell wall marround
it elf with many bean bes div ry g, LL the mpokes £ & wheel  the
rewmlt nt epderm (ko1 will thus 1 orbicular o the im of the wheel
01 the recron of raped malt pl cation f th pam et Thew
blunent penetratm,, the eomeal Liver enconnter the follical ir onfic
wt whech the corneal epad rmu 1 nflected  follow oy, thiy th v deseumd
iato the follcle How  er below the mfund bal m the (orneal padermm
s mrem, <o the parmate dipnived of it only medum for growth
ka ndnofurther B titmekmot the ha  which cecnpx the foll k
ol the bur releratmuzed Imostt 1t Lmee t the neek of the puar balb
Ibe prrawt then bft the cutile of the har (the (Il af whih
mheieted one apon ancther Lle tides but nthe ppo t di cction t
that of the growth of the har  so that the mearest ecfl covera th £ rther
one and thos presents a powsble w 3 of penetration t the descending
dermatophyte) and penetrates it B ing in aded 1t m depth with 1ta
blaments 1t goes dawn to the be el whete the harr s no longer keratinreed
beyond which it v no longer ble tode cend  (These termmal branches of
the parante mal up what ba been ealled idameon fringc which ry the
redd rons of growth of the dermatophyte ) The bulb fthe har which N
Bever m aded does not react to the para t  nd contmue it fanetron
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and 80 docw the prlar papila  the hatr then foro contin to prow asafit
were not infected and so far as the hair 1s keratinzed np to the kved of
the neck of the pilar bulb the para rte contmues to mnyvade 1t

Viith thes noteworthy account in mmd the 1 roes types of (anatie
hair inva 1on will be desenbed

A Farws At the s1me tume as it myades the hur the on.annm
uwally aecumulates saroand rteelf an aggregation of my e lium ircleded m

-
3 1@{ 1
-, ")h’l' < .
5 hS L
X y A '
51 L‘?f;!i-’hﬁ? s
1 “

D stroctionof Lawby o rmatop vt tro ol ow g Teeokrt
of the barr frm th ponpheny t vard 1) entre

he b the
the epsdermurs that 1t compressc beneath and around atwIf
favioscutuls The harr ;oimaded by myechal fliment wh fan Iveded
into farrly long segment  Here and thent recond 13 8 ment monan.
from primary flliment divide severil tmesin ec ton L . rect
the configuratron Lnown as the favic trrwus orh;ﬁ-ruhlx'r l::::] :4;\
s gonal ap ey tions compren S to 1 very my  lal fra
El‘:l]nedmnmlnner‘h)ch va.nely reeembb that fth tarm | om
B VUsrospor m The hur m murroond Lhy sl f 0 "y r,"v
dreposed without defintte order 1n a mot e Withtn the ha . m '
found myeckid filament which are ususlly barely o bk d - e 'w'
descending toward the Lulb  The sport re<alt from tl fa.m nt“:
of the mycchial iliment nte n <mall chment The (rm"nb: a
sheath of petipilary spares 1 certawnly at first independint [t W
ment of intrapal 1y myeelram It due to the «ub diva won fth m o
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flament potng down inte the pluy mfindibalum between the haur and
the eprermal il Dot Sabourand adrmt (1910 p 109) that thia sheath

ean by renowed and contwoed by the terminal moufleatsons of the
satrapilary m)cebum bemg able t grazc the surfaco of tho cutselo and
end o7 there with <et of spores mare of kees clowe to one another

C Trckephytme The mycel | filame ts myvade the haue completely
and redoet 1 to very small elements of aquare ar oblong seetion becomeny
peopsew ely rounded and forminy, regulir ehain Tho sport arc ager
than those foarxl m the sheath f the Vicrosporum It w  whit
stod g the Trichophy tons which produce the muerosporie pectare that
Ubourand coned the term  emwlothny  of which tho mcamng ba
sabscquently not al ays been fully appna ted moreover 1t ba been
uewd bothas noun nd anadiecti ¢ In the firet caw  t denotes derma
tophytes which prodnee a piir Jewon mmilar to that just desctibed
Sabowrawd (Les Tesgme 1910 p "0Y) riworth quotin,  treardy a 181
T notweed (Later than Croby Lut withont hayving read hiv text) that in the
common kigue fombr & the Trchophytons Lad U ther  pere chain
e noely wath a the e and for that nason I gav  tham the nemd
Trchophytons endothrir  Thus the word endothric ahould only be nsed
t denote that perticular condrtson of the har whben tt t+ filled with spores

D icrorles The dermatophytc no  cilled Ctrmompee bt which
d eallcd dal Trehophytons m ad the harr by mena of
flaments which wm weoally barely viwbk aho as m th caswo of the
thet ent bop the hatr w th s sheath famall spores m btthe
tham  Dbourand (Le Tegn 1910 p *7) recognezed & par wtee
sheath compn g three elervents—
—~Very fine (3 to 4 x) ahelkd spores
£—Pows of spores Like strings of beds
7—Dalicato { x) non segmented myeelta float oy, 1n the prepamtion
mthﬂfaﬂnc‘[ngﬂunﬁqlu—’ﬂ,hﬂg

The type of k 1on thus constituted was ealled ecdothnr by Sabournad
though thrs term w more useally appled to tho form desenbed below

b

F Eecfoth iz In thrs parastso type flament which may be reduced
to e morc aro found in the har  farther they are surrounded by
flamcot redeced mto small cham of ey luge spores  Confrwon W
povable netther with the dev por with the pornme  and
i aoudy not with the pecture of fa u or endothnt tehophyton  Agamn
quoting Sabowrand (Le T ymer 1910 p 76%) I notseed whubst ex

uminmg

hillnunmddbynpﬁlulﬁhw and I named trichoph) toos of thw

type tniehophytons eefothnr  Thes further quotatson al 0 tplawns moeh

rabwquent mrvunderstandmg ( note boe eit p 03)  The definition
Try
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of cctuthnx trichuphy tons has ki to much confason which | nated

the first especrally at the Loodon Congress  Viost of the Enghh ‘aiﬁ
believed thet T considered the ectothnx to varround the har withen
mvading it amd s0 Fox and Blaval were able to write  Later ro earche
#pper to demonstrate that hair itself may be more profoundly mplic stec
than Sabourawd at firet oboery od and hence the term enedo eet thnt {Ar
inquiry ¢to p )} Andthis: how the tenm endo eetothny who  detimi
tion 11 exacth the one I had mven to the term ectothnt wa (rated

£ \roewdothnir  babouraud Md thie named type of palir Jevor
charcterized by the occurnine of sport inn alar chaun within the hair
and with some filaments 1n an xtomal poution The ¢ endotbns
trichophytons  he wrote (/ Teigne 1910 p "70) an crrtamhy trm
«ndothnx forifa search mmud amongt di e s hir on ctw tarermaldly
fird some present ug the typical a prel of the real endothnr  Rut among+t
thiese haury a eertain numt r one out of four an fonpd which exhilt
arvund the har some strrped filamunt betw (n the har and the foll k
or attacherl to the surface of the hir The ™ symptomatie of the com
menccent of a tochophyvton  only when the real indothne tewl oph
ton1 mvolved the mnvadin, ponod ~opo short that it detection noceen
tatc carefal ob ertation whera when it concerms the trichophstnn of
which I speal. it v prodort od to the pomt that it 1 difheult mot t
ol et

Agun Sibourmwd wrotc on 63 Tho  th vanws todhophyto
m4y oceur & four aiere pon type i human harr

I Trw cndothny

IT Youn, embthns (0 of) ttl jov nih stag
1T The ectethn me aspon
IV e micrond

How ver m VNow {1 [ratg  Dermatologegue (1136) Sl wrmn f
abndoned nco ¢ tothnx and dealt only with cctothny among t which b
drtirgm hed boskh the microsde  certain parasites that apy ar to b

 an mal oriain and that not only mvadc the harr after the manmcr of the
ndothrx type  but alo form aroand the haura haathof e w wul ted
lemint thy rethe  tothnt proup  and amang tth o tothnetyy
of animal W ntlkn ) ala tgroup [ pecses mentting part kg
tum bocnu  of th enorm e stz of thur epore tructure ol whrch ha
biencalld m  sperc (] 108)

flHw  coned wne krhton dmsn «
an ber a_needin hawr in aded Py Sormat phin

ra) ; ral
e PRI

I lix mtrupul filinwnt w tyg ryroeented I3 bair) ot |
Iy the apent of buman f v nam v Tne/ plyton aclor | x
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11 The mwcrowpone type charictenzed by not  ry char mtrapla
thument  nd by e aheath of amall spores in moaue  { Sebowrawd fr
(Wrerosporum) awdon

11 The troe trichophyton or ndothn type the harr ra filled with
«pores in regular row or chaine At the mature ftag, fthein & 1on there

Fro )
tadotl 1 on wedl 1 deplge A7 ( HY 1)
Tk k memtelmcllorid] toptessl  erubed Igt 1t tow
the Mtrep tar m v (400

are no mycebul ot spore bearin_ strn tun outede the har Th type of
lenon 1 prodeeerd by Trckopkytoxn tom  nx

IV Intho ecto endothnx type fllamcnts are found within the hai and
accordmg to th particalar dermatophst responmble foc the keon &
sheath of ama ] oc large spores 1 found outade the bar  In ecertain caves
mtrapar spores mmy alwo be foumd This fourth group ppears to be
confoved and desersea complementary study m pirt cular anch study
should determme whethor for s @ en specses th parawbee type s
constant or arable In the ease of th megaspores Varymg d
ks undoubtedly been @1 en by wniters whowe capaatses for aeenrat
obsery tion are unquestioned
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Varoos clases, of the d hytes have been proposed Throe
sro grven below () that of Sabourand the oldest based ementially upen
the characteretre featares of hair myamon by :.Eﬂm.lupby(u \:I-ynmnch
apprroated by clmical phymemns epecislly dermatologusts st com
mands wxde attenton I::)thﬁuf?mmomnhtdonlbechlndmuf
dermatophytes m culture It 1 mmple mncludes only the geera Tn
chophyton eerotpornm and Fpuermophyion and  widely ueed m the
English spealung workd  and (1) the clawsfieation of Langrron and
\locheriteh shghtly modifled r based Lke that of Emmons upon the
morphology of dermatophytes n culture and many Furopean and Bouth
Amencan tpert w1t
1 o ton of the D P
Tnn--mmmgdmﬂnhbleukmimm&bmnd Les Towgnes
and w eseontially based wpon tho characterstics of the palar lemion  For
cxample all dermatophytes which invade hair by surroandmg 1% with o
Mmdmmthfmo(mumdﬁmﬂwmmm
Th-nnmmyanbepmdmedhymmpcruwdthe
lmnn.ntypo—thc-m porumy—or by
ongm—tho neo micrmrporwms mmm-mmw
even thongh the morphology m eulture of the microsporums of anmmal
ongm differs grestly from that of the microsporums of human orgin
these differences are howeter quantitatire and not qualitaive the
eucrosporums of ammal engm formng & very grest number of macro
eomchal and mierocomdial types wherens these reproductive forms are
rary f not absent m the human mcrosporams
The sccond growp that of the tnchophytons w more complex
Sabourand divades them into endothnx and ectothnx Tho endothnx

The

terma he l!rudybeme\-pluntd The eoberence f thw group r much
lean than that of the microsporums and 1f Baboursnd  bame featare of the
lasofication 16 the plar esion w adhered to it 10 mdeed hard to deade
what resobves the grouping of these dermatophytes The harr invaded by
merosd or & megaspore d flers completely from that mvaded by a pare
codothrix  The thurd group that of the chonons was based

on tho formetion of the s tule and comprreed parantes of anmal ongm
together with 0n6 human parasts namely Ackorion schoenlent It m to
be recognized that towards the end of hus Life Sabouruod atteched ke
moportance to thw emall group He had perhaps more than some of
b stodents wdbered to the wles of & botameal cewafieatson of the

dermatophytes Dermatolopque
IBMpI!a) Clun!fnmu{mlmﬂmgn are rarely beerved on

scaree thoy have great miereat for thay will undowbtadly
Imdtuuuhnﬁmtmufth.mbm espocially m relation to the mity of
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the family of prrmutio hyphoms cctes and 1te powtion amon,. ¢ the kot
fungn  and further {p 147)  Bodins {chorson gypewm 19 my colomeafl
mnilar to the ammal nucrosporum and om the (vidence mint from th
botansesl point of view be placed hearde them

arrcig b toTm M W T avm
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Valus of Esbouraud s Clamufication
S honrand clawah ation mof ¢mosd mbh lwe th the |t
been  mosinkeable and w Ul foul th 4 continse to o omlr
hing prineiple of the of safication whi hsh «d o th rmqr:l )
r ner

fthe dermatophyt fun, at the purauti stape can hw
bo socepted Puraate 1 omcrn fat r which kad iffn 1t
pathoens to adopt emilar frm w thinthe ti we The~ m ) th n
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phed oder iew combitions where they ean under, full m rphological
developroent  mav produce very &ff rent form  Fxammation of
certam members of the chonon group renders th ey ob ous The
type species of the group Ackoron sckor 111 ha w th good reason been
cla wfled amongst the tnichophitons  Jckorion qu meleanum ono of the
agents ea wng momse f m 1 ho a tnchophyton (Vanbrense hem
100) dchoron gall nar and A gype m T dermat phyvtes which fall
naturally into Sebowrmed o ( Wrcrosporum) of wh ch thes have all the
Tar terreticn Sabour ud  opinen a t the y tomatk pontron of the
1 tterha already beenp ven Pa wn.t othc groups it w 1lbo appan t
that Trachophytom ferrugine w whieh ea e m cro ponie lvnonofhur
should ecorting to Sabourand be 1 d w th the m crospornm
that Langeromea sonde whichcan  an ¢ndothrix nngworm -hcmld
by th  sew of the sme author be & Trichophyion  H werver morph
logical stodies which ®  hav  carned out on this patho en have ked os to
regard it as the type of new genm (V nbremseghem 190)

Bat perhaps the pravest obyection to Sabourand  elawafication 1 that
by t eny mmplety 1t rn counter to inform t on on the
of dermat phytes in cultare 1t s too easy t imagine all the Telovant
dat t be t hand once enlture has been obtained from a pilar lewon
of mierovpone or endothn type Thr objection it m +t be sud w not
direeted against the propoent { the elvefleatt Sabourand alway
amed at  perfeet knowled.  of the morphalogy  f the dermatophiies
wh hhede nbed and kft wethe be t 1l ble fiure of therr enltural
morph Jo

In onch on Saboura d | wafication tale many fact int sccount
but not all In our view 1t bawus s erroneons  We comuder that the
L wfication of the dermatophytes must rest on the  morpbolo v m the
meedia where they can de ¢lop fall ol not on the morph lo.y of the
pua stse phase which becaus  f con ergent phenomens n mrleadin,
T 1 oxl m sanderstandm, 1t 1 to be addid that of Sabourand chos
prwatie morphology base open whch t  establmh hra three preat
groups of dermatophitey be ¢ch  the mompholo v of the saprophy tie
phase t est bimh the specses

€ Emmons ol the D

The 1 wicrton propo 1 by Fmmons (1934) 1v buwed upon the
morpholony of the dermatophytes n ulture It o epted by a on
oderable number f expert mostly Anglo Sixon and wes 1t success
apart from th metwenlons b ervations upon which it rext t 1t
impherty and ts respeet for the ewmentual feature of baboura d nomen
lLtare ~ Thrs Lisufleation  wites Emmons 1+ proposed 1n the hope
that followmg tbe Imes of natural relationahip 1t will stabieze the
nomenelature of the dermatophytes ff 1t v ccepted It g eo back to
three anesent geners  (Emmons wrot ¢ a trme when  bad mpre mon
bad been reated by the revolutionan, nomenchtare propo ed by Ota and
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Langeron 1892J apd by Cngorakn 19 ) & mycolomeal defimtion
which up to & ccrtun pomt seems to have been the 1ntntson of the
creatora of theso names  This clsmfieation has the gread ment of
umpherty and therein Les the ehwef reason for its enormous ssecew
However smphfication 1 not eveeything and does not alwase lead to

The fallowing 11 & summary of Emmons s clavufication as bt hum< if
pat 1t farward

Dermatophytes Theso fun t are Hyphomicotew Thes am aslh
white but 1z “ome apecwe ahown «omo share of vellos pink ikt o
beown  the) reproduce by arthrospores by chlumydospores by «ngk
celled conidis wiuch aro subsphenical or pear shaped to chwate with
broad besce the base often bewng aurroundid by a colfer markm,, the
pomnt of attachmont of the spore borne angly elom, the hyphie or 1n
closters on specualized consdiophores scemlo or stiptate sometimes
formmg chams of two or three spores and meararm, Sto4 by 3tos
microns  They alo reproduce by mecrocomsdin which are duate to
wpindle shiped or occumonally one cellkd but wsualh have from one to
many croms walls and messare up to 40 by 150 microms 1n some speres
They grow 1n the skin and its appendages where they are peu ent only as
myerla or arthrospores

Trickophyon Ualmstew 184  The type speews 1 T foaseran
\lalmsten 1845 The mycehnm 1s uenally whrte bot in sotme speex 16 1
yellow punk siolet or brown The organsma mproduer tn eultun
prmerpally by conwlis  The macrocondia are clavat  thin walled and
somstimes R antmg

Eprdermo Sabowraxd 1907 (not Lang 1870 or M ynin 1881)
The t_y};: npezswlr Fpidermophyton tageinale Sibourmd 1007 which
comreaponds to ¥ pulermophgion focconm (Harz 1970) Lanmuron and
Mibochoviteh  The mycelum 1 uraally 3 Tlow  the o univms nprod e
1n cnlture by chlsmydospores and by oval to e, shaped smooth thiek
walled macroconsdia

by
Wierosporum Graby 1541 Tho tepe speese v U aude 12 Cru
1813 The mycchom 1 usmally from white to Lrown th v, oem
reproduc 10 euhture ponapally by spodle shaped thek walld micro
consdia and clvate condm The former may be sbortiy [ % 10 sor
spectes

tes an
Followmg thi senes of short defimtion  cortan dermat wphy

Irsted under the thre gencrs adopted by Fmmon Th th L:;T‘
Trachophyton inclodes all the small aporedd tnchophyton the mnr; )
of Sabouraud under a mngle binominl  Trickophyton ms layriphyle
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Without cotny, mto all powblo d scuvson of synonymy one u bound to
wonder » hethcr Emmor 1 nght to melnde under a mingle genos both the
clumcal and the microsdsl tnchophytons of the sime suthor babouraod
W resgunst thi for the followmy ressom—

)mwfmmlwﬂdeﬁnﬂlbnhglrdgmup They are abore
a lg\nl of the T 1 by kenoos and
&) cosm ]tumnccdrdLhthMuhmmuﬂmtbe-vdtomlhn
rateronds to o separate growp bot s fund meatal tavonoau character

(#) The micronl prodoce under ecultoral onditions morphologeal
elements such as spmal pectmmate hvphae and antker hyphie Even
though thews can appear 1n other genera and muerosporums cultured 1n
natural medis can eraly produce them 1t 1 neverthelew trus to say that
the mierosds are the only ooes to prod ee them with particular abundince
oa the wsal media

(c) The mucroconsd (alrwries) f microsds have particnliur char
acterwtion—

(limm\mmlbnp&nmlnmndpvnﬁrmur Ia ate
hke those of trchophytons

{ )} They are drposed m clusters (em grappe) Thise are har
teodt only of muctorda sod are baent from other dermatophyte
though oceasomilly an eerly stage of therr development may be
beenied in eertam struny of Trackophpdon rabrum

(€} The macrocomdis (fuseaur) of muerosds o quite different from
thowe of tnchophytons Emmm-mmoftbem\mﬂuoff‘rdo
phyion weasegromhyke  “Tho drum of T
ehnunpum‘hmhmybnumuchutnmthndnmetuuﬁhebnmh
bearmg it and it may bo of nearly uniform diameter or somew hat inflated
toward thedmtalend Itmayhs eonoocscseral septums The wallsare
tlom and hyahme Inmmn-m,mﬁndgnd.ltwbum
large clavate conxba and emall
nmmﬁmmdchhmjdmmwmmmﬂnmmdn
In an occamooal strm they o bardly mors than hyphal tips which
are differentmted by becommng severai celled and are then detached
bodily from the pacsat hyphe They vary greatly 1o e Thoss whieh
wre oo or tw  collad may be 4 by 15 mueroos while the Lirger ooes may
reach 6 by 50 mrcrons m s In our view thu descniption would apply
t memmdfmhpkymmn&mnd(mptfwtbn
microsds) and sexsn Langeron and \lilocheriteh which are nsually rare
and pourly doveloped Trchophplom rebrum 1 howser an e eeptun to
the rule Thm dermatophyto the study of which cught to be entmrely
topeated and the taxonomy of which 1 conmequently m some doubt
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(ef Vanbrow (hem 1949) 1+ 1ntormediate morp]

o m h ey 1t
c:.enorn)mormmn«l and the tnehophytona It fame :mul 1 (; :r:vh‘)
of Seladiwm type prynform but ako ofton arran el o mall eln tors

1 Jgla ! it Hy 10y T [ ult (W]
Nerm Dol teel 5y wlm ot | omra 1
¢ 4

Farther it mey fum lund nt mocroconnd 2 whel no dons t 1 i

ey shaped

Langcron wnd Milache 1t h (1900 § $58)wmt upot the morphed
of the ma reonidin {1 Lnomper I nar nell 08 m o
grophyt re marhedly lomgated w1l |t s s owrawd
ha &k cnbed thesr pymmelal fum 1 walls utun A U xten l
rbutton haped xtromuty tlorknost I W Doth th

therr of taw
alality to form onkh (! # ) aphinom nonth th ml n
medn

Wl b om o omrmx | fmndbo} f
WllL Ut dur ! fpeereakfemb st T} ngbix (1
rmoent kot owt  ultores } Iar m
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Thiy n muwth better doveloped on our (Mtmal) meds  than on
clawscal media where they mowt  ften pruwnt an Ml formed  ppetranc
erther having the shape of short  barted macroconsdia with the «pect of
hlsmydo por  or rerembling thi k fil ment  spind! shaped or dasn
mt t lon. sept t ma

T belx  th t Fmmoneha no jesdtihention on the ba o moulanty
of the morphala_y fthem  rocooudt for jutting the trchophs tooe mt
the «ime g nu & the anew t mierod of Sabourad

() There v yet  further morphologrcal | rencc betw (n ( frnomper
nd Trickophyton  miung, from the senal myeelum whach [ evmeet 1

reprocduetis  etructares  In the trch phytens the m croconsdie arse
from serl filamnts & in the Ackedi w type It e eeptronal to find
microcomwdia in oy nomber arrang en Ditersl bruch at npht angle t
the senal filiment On the otber hand 1t 1 nvaal in the etennmyees or
werord to encounter the | teral brineh  t n.ht angley to the aenal
fllament and thr branching v tem vikd the Lorramo Crow formation
bearm,. the clusters of mieroconsdin mo charet 11 tee of the spectes of thr
rroap  Agam T rebrwm ocompsc an int rmednt poution betw en the
tepomycea and the trel phytons it wemal hyphae quite frequently
forming  Lorrune cro es which bea «emll o dere { microconsds
)

For the forcp, m m o w <ok 1t andearablc to adopt the
clas fiertion of the Amencan mycolo vt Though lased on consderation
whxh mert appeoval 101t attempts at mmpltic tioa it confus  ecrtan
feat res of dermatophyt merpholomy wh h are « loabk m lawaficr
ton

Feally ey o 1that adbert t t lmmons  livuhe t

omparc i, 14 of Ceor. work (1948) on the f torm trichiop! yton

with Fi. 5 fthat {Ccon and Maechlng (1949) oo a van ty f Trcko
,lfaa wmentagrophyte It v imposabk to drreginl the conmberable

ifference bet ecn the m1 roconxdia and even the microconxdsa of the tw
q-rm and the piecesaty m or wew to awiga theee tw  dermatophytes
t duf rent jeners Trickophyton and Ckrowyer  nd Dot to one genus
ax i done by thewe nathors

3 L Joch and Vi 5 O toa of the

It oot proposcdd t ddeal weparat Iy w thth o wufleation fLan eron
and Vilochesitch a8 @ en by them i 1730 for 1t only d ff rv from the
present oo 1n th inclonon by \anbrevscghem  f the genus Langero i
(1030) Cevtain now dotals were wntrod ced m the first editaon of W
Langeroa  Preet 4 Upcologe Thr clasafieation Lke th t of Emmons
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s based upon the morp] ologry of the dermat phytes m the saprophytio
eondition 16 1n culture !

() Crenomyces Exlam 18%0 Type Ct memigrophytes (Ch Robwn
1853) ‘Thrs genus inclodes the mseroxd tnchophytons of Sebouruad and
eoxrrespond toLbom\ghrpeenUut}‘mmcnqehﬁmmthetn
chophytons ¢ T agropd Tt v charncterzed d
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g redm } treor bahyphu m fd 1 andbydi t F baped
macroconsdia { fu awr  qeenowll ) Sl and antler Lk filament are
found m eultares and are reparded & equi aknt to the ppenidages of
peritheer  In thre genus the nodubr hodw that ol te the commens
ment of & coponmm formaton e chard (Fmmon 1930 Aenal
flament £yingn t cond mthrg nus re brnthed at bt gles
and termin t  with the formtim { Lomame Crow eonfliumatsons
Dermatophytes of thragenn att khar formmn & beath £ m 1l eporex
bpoed mU hm

() SPowrw fw Ot and Lan ron 1903 Lanerm ml M1
hesitch mend 199 Type S & bow  ((robv 1843} Thrs geno
correrpoed t the ponus Wicrorporwm of Fnmone and to “ bourasd
remr Wrroapornm t which are adided cort 10 species S gyp nd §

pall nae whi! S bow wd placed in the penus dckor m be o« lihke the
agent fhwman faves they are blet produce the ppear nc of scut |
The Sebowra e wpecwes b mnfo(otul of the dclad m type aml

media but are eawly obtamed oo natural media  Sabowrexdites specie
1n ade beir formmn_.  wheath of small rre nla spored o mosase
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(¢) Trickaphyion Malnnten Isd  sewew La eron and \
%'30 mec Oty and Langeron 10 § Type T .‘o";mrunu\dhblnlﬁk‘:l‘lﬁh
9 group h1e very ittle homogeneity and though troiting, 1t wth
m?mwiﬁt?l;ﬂ;(‘:“n‘mm‘mmmm Vanbrena beot
L] Yy detae) !‘Ik\m DAt
erection of a new genu Iaﬁl:?ur:: The mo'phn;o‘:\ni;'n;:d‘o.;:;:
cultures ts vers imple  Cortam «peetes dovclop conrdit coprondy Iike th
Adadinm tvpe alon, scnal hyphae  Tho macroconsdn Octar X ption

-

Fon

Monhalom oftt So ow fhewp v | m roron | anlm o

conmd ofS 4 colvibyhee( A ) 3 miorocoml an]

rscrocons | (fwe mr)olS ;7 sa 4 w1 roen e an tmacroron b
of S Wes  (Mer( W }mrmone)

ally exr or swnsage shaped with smooth amd thin wall havmy bty
extremutics the base being Lihtly I r than the filunent from wh b
it an &4 Thowe specwes with labrous colonins only exerpti nalls frm
corudia  Spirals art not aecn on onlican medu and onby ranly appoar
upon natural medn € rtun specres (T towruraw T oaaboww |7
tilacewm T rubrum) producc kwon axlt | cndothiny h ot oz
by Tupe spores armn.ed i rpolr fiksin tho int nor fthe h2 T
chophybon furregie wm produces 8 microwport ppx ranee ) nitk bt that
rinved by th Salowmedit s epeee 7 quad 4 om o anee the spon

tancoms appuaranct of acutalh i mouw amd man ko the hur
urall eted 7T ackorm! w1 the ag nt of haman five  cauw acmtul mi
It oem ey

in the hur which it does ot break the appe wance
reduced to arthrospore  The mega pored fuvif rme auw an ml

cctothne kton with e spores 1o small b n wronmt the hur and
rertaun spocies (T megm or T rosscrwm of \abcnraod and T md/ v
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produce an endo cctothnc Jomon characterzed by lae mtea ol xtrs

plir spore

L dently the genu 1y extrem Iy heterogenenirs and will undoubtedty
b broken up  atoms attempts bave been made to ctahleh eub eners
Fudoinchophytn Lan_cron 101  Fryfrophyiom Stbouravd 1938 and
Vegalonporan Sabuarand 1028

() Langeromia \ anbriuseghem 190 Type L sowdan xn (Joyeur
101 ) Vanbreosogbem Thr gemm v repee ented by s sunglo speex [

o

wudaneme  om ponding t  the oldet Trichophyion soxdemense of
Joyerx The eprtat o mycelrum w th quit shoct artic hitione hes

mrarked tendenoy to form Interal branches growmg oppout t - the genenl
directron of growth  Upon thewo pnmary Luteral branches arre secondary
lat mals with the same generl characters of the primery one  The repro
doctt  spores are mostly arthro<pores whreh are eawly d tached and masy
1 & e m preparators to mprewsons of fabe branehes  The true
consdis aro rare and arranged m th  {elad wm manner The chlamydo
spores which may be 1oty Lundant m old cnhwres are intervahry
terminal or lateral Nerther tendnls nor ms erocomdn are found

{ ) Epsdermopkyton Lang 1870 Ots and Langeron 10m Trpe &

Aoccorum Harx 1870 Thrs gunoe 13 enly reprevented by & mnglo specury

The reproducti  forme are redoced t ey oumeroms cinb shaped
and I

E flocconom does not attack har

~T
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TRF PRONGILAL D rvaTormyre,
I Cenus Ctenomver
These comprre two group —
4 Cvpeens group with chalky coloni< du to an enormon a
Lation of microconsdia—

Utenomyce mentagrophyle Ch Rolun 18 3

Clenomyees asterodes Sabouraud 1907

Ctenomyees granul: 8ib 1 1905

Lienomyees persrcolor Sibourawd 1010

Clexomyer 1rterdigrialt Prie<tley 101

B Nncus groap with downy eolonsea~
( temompres radran baboariod [WH
( trromyce demticnlatu Sabourawd 1910
II Cenus S1bouramdite
Sabowrnwdite andoning Croby 1843

Saboxmudifes gypre Bodin 1007
=9 fultn Unhru 1r-
Saboxrandifcs canie Bodm 190
- felimex Fox and Blicall 189
s S Lamotune Saboururd (00

Sabourmudites gallima Mi.nm 1881
Saboura dif s langeron Vanbroweprhem 190
Saboxrawd ket nralien Vanbrco etham 191
E ¢ o I platon

Frickophyto  tom ura M Ims<t n 184

= T erateniforme Sal el 100
Trickophypton sboxrauds 1 Blanchand 189

= T acum ralem Bod n 1)
Tr chophyton axlfurenm  Fox [N ’
Trckophyion comcentriexm 10 Bl nchand 1

= F adodermophyion concentrrenm Ca t 1 m 1)1

— I wdwm ¢ st Uan I8))
— F tm, (atllm DM
:,r,‘:mr;' da Fonw & 10

Inchopiyto qu wcl anum /opf 1%
Trckophiion t10] st = Bodm 19

= T glalrem Bodin 1010
Trichork ™ rum {astdlim 1000
! gpﬂ!rmp&foﬂ ™ rum (at e 1AM
— T p pureum Bang 1910
= T rubadum {rresthy LO0”

T m lwolor k Mapalhm et S
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~ 1 plunox forme M eCarthy J9.
=~ T lanorowsm \lacCarthy 10
=T coccimaom Y Rato 198
= T Idkeceum hawasls 101
=T 4 Hodres 101
-T 8 Hodres 18—
=T sulmearum de VM o 101
=T rubrum var 111 b lon

- F permet Cast tam 110
= T Aspriew Fuga 1931
-T apad v hat 19

- T arcolat m Neprow 19™

Triclophpton frrreqimenm  (Ots 19 1)
= Uscrorporam [ rrwgizcum 0t 1.

- 2 x

1r Jpton shum b d 1M

Trckephpron drscoide S 1 1009

Trchophyton mege » 1 Blanchand 189
=T rowem Bodin 10
=T rowscen “aboorod 1%

Vote Itppecew tong il s addey Jopment forme and not
spccses thowe desenibed 1n 1036 by Langeron and B cra oude  the
numes T owlocket kckt T pital o T Irumpt T defwew T slice

1V Geous Langcrom
Langeron s sonde u {J yenx 101 }
— Tl phyfom wwda T veux 191

V' Cenus  pidermophyton
} pedermophytm foce 2 1 Ham 1870

—E orwn C stellam 190

= L ange nal Sabonrand 1007

— L clypeiform M Carthy 10
P Hoch o the

It m irtoally impouuble to @ @ & deserrphon of the dermatophytes m
a work not deveted enturely to them  Others bowe e ha  attempted
this and profitable reicren e may be mide to Brwmpt I reet @ Purmnibo
log and Dodge  Vedsoa? Wpeology  In wientifym,, dirmatophytes it 1
ad rable to eonault the carbest de criptiom if there 1 any doubt us to the
adentrty of  partsevlar strain molated it 14 aleo ad mable to try to obtam
fre b stram  f the specres 1n question better still of powable to send
strann for confimation to the anthor of the speex  or to conmult &
myecolo,wt with griat etpersence af thew pathogemse f n, Unfartu
wately such ewthontses gre extremely rare  § ewearch wotkers aho
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specialize m study of dermatoj hyt v ar u nally well acquaunt~d with the
spoctes m their region and as a general rok badls « ®ith thowe of ather
regrons We have & certam expenence in the studs of the dormatophyt

of Central Afriey and have molated a great many «trins of Trnckophy! m
Jerr of Lange de and of “ab dites kangeron

Wo must confis that not a single weel prvses without our expenencin,
~ome difficalty in chiwmidyin, one of them It 1 cany to mizme the
difficulties 1n the way of anvene who onli occrwomlly meets thew

specres
The rdentifieation of dermatophytes 14 rndered more diffienlt mamly
for four riaeon

1 There are several syatems of clasnfication 1n Custence  Thi
neither a fundamental diffficulty not m fact vers ymportant nor docw it
apply solely to dermatophvtes 1t v for iretance cqually troe of my cology
heiminthology or entomology  Having made an adiquate study of the
rucroscopie morphokogy of & dermatophvte culture ad of the pular k wan
which 1t produces—or dov not produce—on would only exceptionilly
be unable to deal with it under the y«tem of cla ufication ad pted

The many symonvm  constitote a «cordd nl tack to a wmpl
clamification  Ota and hawatzare had by 1933 cnumerated 1 voonyim
for T rabrum slone

% Polymorphrem 1 dermitophyt 1 a thind Gt nity  [hes poly
morphisn may appesr in primary or b cultun  An atypresl strin of
1 well known dermatophs to may thes cauly b narded a o new gk
Vanbreuseghem (190) workmy with ) st of T frrugiar m
rolated 1n the Bedmen Congro wa abk to detin uih & whit vamhy
beudes the clivscal form  farther e demonstratcd that (vh [t
two vartetics 3wkl fur tapc of colony empabk «f 1 ohition Gt
wnaltanecusl or septratel from the sarae pitholome | prodh ot and f
raneformatwin from on  type wto another Inaxs of th fact that w
of thea types was & d wny colony and anothir wa a clmy b h
rsemblung that of Trickophyton schorxle mi 1t must be coneederl that the
dentifiestion of some dermatoph tes v mad  part alwhy Wffealt

4 Phomorphrem of dermatoplvt moa prcr Fimoverabke trag
' rmation of the it etram whi h beeeme progre v hoemy el by
shute down mask np [fine stertk mvecbal flament  The tran o
wa U so radical that Sibooraud who first abwried amd lescribed 1
ong, conaxdired 1t to be a contamin tn or a bewnt e phonome
Jf commemalsm  Th n tur of plomord 1 w1 unknown 1t b
A(r hnown that its 17 amnec {1y oured §s the e foneen @ 1
nd retarded 13 ubcultonn. n oponsu.ant o conen en meb
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Rarung the tumpuntare to 37 € al o simulite komorphrm  Lertam
workers incleding Sabourand mamtain that cnl\lmmeqm of derma
tophytes undergo pleomorphum  Whatcver the condition ¥ pudrrma
phyton floccoaum rapadly undergoes pleomorphrm  Other workers 1n
cloding, the preent anthor believe that all dermatophite speex mu
undergo pleomorphum  the phenomenon © not alway w0 compht Iy
distinctive as n the examples deseribed by Sabourand and the whit
down may not be so long nor s abundant bat it occumne sem
inisputable  The rapadity of the pleomorphic tran formation varn pot
only with the species but al 0 with the trun  Pleomorphi m anforta
nately avcrtakes most enléures n euftarc colfectionn  Undoabtedly thew
myeologreal centres are able to renew their stran aid to «upply & frd
typieal samph to whoeier requests a certain dermatophyte aees bat
if some years htve elapsed mnce the rolatwon of the rquin 1 trun o
would recesve only what the laboretory still retains 1« rmnants not at
all revembling the onginal stran

IDhfferunt el ufications confu ed nomenclaturt o lymorpht m il
pleomorphism such are the mejor obatack  to the re euwch w rher T
there any remedy ! We sce only one purhaps difhenlt to apply but whxch
we believe wonld result in & elanficution of our sdcas in a conf  d fuKl
ard a gmek reduetion of multiple vnonym  Thoa who ralite nngworm
fang;: ol ould ~end their strams—or pref rably the prodikt wuch a haie
naitl scale from which they have 1 olat d the ¢ dermat phytes—nat t
one iboratory but to five or tenall o er tl workl amd appointed by an
suthonty on acconnt of their knowk fic of the dormat sphytc fwa of th
regon m which they work  Fach Liborton wouk! then am ont an
indepcndent wdent ficatron the re ult  f whih woukl b rommunseated
to the re carch work r esther dmietly o throach a contral ekann,  fhe
Some I ht would frequenthy «nough emere from the nwume onflt
Thoughw larbournoilln wn astathe difbenlty fay plvirg theoemeds
we bebeve it to be tle onlv  ff ctnv one

Microscomo Morphology of the Dermatophytes

Tbe morpholo_y £ dermat plnt i calture will e nwdored
whether stdlicd from t sed out fr gment in d bk streact! L ¥ frem

culture enal I nhwung lrope (¢ pmhare tm
T1 ¢ following point are important—
) The 4 tati e myechum
The aen ! myecliom
} Tlenprxly i e stru ture i n e taf ) macrocin |
wr) ¢hl my
it ooy I hypa tf

4 Omamented atructures sl (pre) n

hvphae
N\ odalar anan
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The Vegetatire Myceliom

Tho veet t ve hyphae ppear firt m cultwne Whatcver the ongmn
of tha culture from path lopwul prodocts—aul  har scaks—or frag
wents of cultun  of maemconxbe microcomd  ehlamydospores of of
mieclrom  the germmation of thea, elerment aiway  resalta m the
formatwn of mycehal tubo of 2t 4 g dineted tow wds the perphery
at the mrf ee fthe culture medum and wheeh after trut elling for 20 to
40 u septates The parts of the hyph  enclosed between two nepta are
elied sogment  Onow formeed the sgment does not ¢pharpe bat 1t often
pnes me to mcondary hyphar which are mostly horm 1mmedrtely
behind the dutal eptum direeted tow arts the punphery and male & mort
or Joss obtnee angle with the hyphio from which arose

It happen cccamonally that certam wecondary hyphse mstewl of
growing towards the peniphery go backward T v xeeptional exeept
m the cas of the genu  Langrromia where it 1 the rle

The negment of the v( ctatire hyphac m v swell t & short drstanc
fromthe d taleeptom T thr type of hypha which B more frequent 1n
certam speciet than m others S bourmnd b g en the n me racquet
byph  In yet other casen the v tati  hyphae bend m arcs of ewrches
and protoberances  ppear on the con ¢ mde of eich are t thew
& boarand has given the n me pectinat hypbae They i mo t learly
seeni in the spectes Sal owramd #9 11 alrers (Vanbreus lem 19 1)

The megments of the vep, tatn myc lum m y fra ment by the
formation of transiero partitions  thew fragments re art
When hberated from their parent segment  the arthrogpores may nm
late macroconkla whowse ongin 1 quit - different

In certain phvied quitc long fo of & s mnt may
beenme rolated dinds mto ey and prisent the appewranes [
macroconkdm  Thr w particnlarly lear | certam strum of Tricko

arre on the aeml mycelum Thw e not to be aceepted w thout
resery

Upon ummerping theorselies mt  therr sopport the flluments of
the exet tne my Lum ma) wind up wnto & spural thry 18 cdearer m
culture aetions These sprab ha nothmg in ommon with the sprrals

The Avral Myetimm

Thrs 19 charactermt: of downy or pomdery cultures 1t a1 es on the
egrtat, o myeshum behind s drtal septum and il alightly aboat
itaelf at 1t pont of orgm It 1 thinner than the vegstati & myecelum
and becomes shortly segmented It may termmate abruptly or alterna
tiely tra lover bong drtances m & strarght Ime  The aertal my echum
hears repwodwet: ¢ stru t res
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Reproductive Structures

The microcondin an ¢ 0 ather s of the aeral flvment by the
condennition of protopiaem within amall  y nform o roanded excn eences
When these microconudiy appear upon only one pirt or anuther of the

peen ip lacelbmn b ognowthy 1o b fon td 4 nt]\] 'T;}T
branche when they  ppoar an st nght angl ¢ 0 r;l "
appearance The mpho t oafiurst m anc in the fwm Slm.
Crowes co ered with mi rc nidi formung gope Lh m wlr n,‘l,—..
extn st Thi maeeninClen myr ndto des « ]tm | L
Thmen on b e theyv gttt nlm
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ba ¢ alraly been suthenntly doseribed It r-tl Le poted that the g
Fpedermaphyicn which does not form prod e
w cJusters ble bun bes of banana  Thow of Salowmadie are lanceohatc
with thek and granuhr wall  The Trckopkwon have cgpar shaped
macroconxlm » th fne wallh  Thoss of th (nmapee  opecses ha e
u-rrgulu-‘ 1 withalarp buw and an ohtmae extremity

an  upon vepctatng or aeral mycchs  They ar
roanded n[l of doatle ontour which may be terminal lateral or intcr

In The resometimes  hane epecally 1n oM euttures

Omamented Btructures

I Chmompr and comet meeoin other . e wbon nataral eultare
medin an weed there waa My ppear sparabe (cotled hyphac w th tyght
surab) k tru or les rot tory which nee from the end  f thiel
winl pran lose vemtatnn  hyphie  lew froquently  thek vemtstn
brphar may termupat with hook or anthrabaped hyphac D wleon
and Crc ony (1977) ha made a deta bl anel 1 terrsting stmly of thes
form

Nodutar Bodws

Theaeha b desnled by S e ol conmewon s th Chenomper
(Trar) phyox) lacticolor  The) re reparded & rwlumentary mevu |
struet res (Fmmons) Thes an LL m crocon In bha  dense peot
plea e content and are t htly Lnotted Thay b lop 1n & srmilar
2 huon to other form  of reproductson S hoarawd pot ol that 1n ok
ealturc they may grom by patt ngont emt tt hyphae

Pleomorphinn

Thomorpht m of dermatoji3t b b o defi I {ef )  an
wreveruble tramsformation of the mit J stram wlach  vers steelf
progresa ely withashit downmak p e stenk myecbal flament
nd some  {the conditions gorernmg it apprarence ha  Inen md cited
\lluenmphﬁﬂtmndml

nmoarcieruble A rumbir of wockcrs ha ttempted

tohrmq bout the reservon of pleomorphic stem  to ther  mitial
mworpholony  Acton and Dey (193H) clammed to v elueved th e
growing pleomorphio atrains on feathers  Lan_eron and Miocheistch
(1957) showed that ths pyurent smec @ v probally due to the f et
that they had weed meompk tely pleomorphy stram Cifirm and Pedaell
(1947} elom 1n certam cusemto s b envexl a retumn to normal worpha
gy by Leepwn,, pleamorphre stram pon natural medis n the dark for

dh e non pl omo (h aalnch
= fros l.ru:- W i oo e w1 ta to
ramatond yt dograa of he wreves} 1ty amorph s w B ba e
oo - fmtacommt (] b | t] CR Sec Bl (195 ) ™=
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three years  Hru ek (1036) failed to bring wbont rovervon to the trpe
cultore by varying pH ovigen tenaon or by amy other means He
reported a curows and as vet unconfirmed phenomicnion 1o that pho
morphre straum of dokorron gypscam Lept at 3~ C chinge mto cultun
of the fiviform type and when brought brek to € the cultures royert
to therr uwial pleomorphue type

Pleomorphre struns csn Ix inoculited into anmak (Langeron and
Talice 19%0) and mto man (Hrusk 1936) The retn enltuns vxk!
pleomorphio colories  Langeron and Taliee (1070} 1y mocalwting the
gunea prg with a pleomorphuc strmn of Sabowrawdite flinext ob crved
that the pilar ksion w42 e« mpo ed sokely of intraplir filament  on the
other hand they noticed that thr oculiton mimunized a guwer py,
against a provous mocalstion of & non plomorphse stran of the sam
dermatophyte

Catanes (1933) summanzes as follow  an important ¢ yperiment apan
pleomorphie strams 1 Whenth normal plr k 1001 of the endothnx
type that whieh the pleomor hic eulturt produces B characterreed by a
reduction of pyrautem  The oteapir chment nmam fihmentons
the formation of arthrospons bem,, redduced or completels muppewed

Vi ben the noemal pilr leston m of the cetothry mrcrosporie micronh]
of micga porie tyTe 1t 1 appaniat that the eharacterdie sheath s pa
fon e formed around the harr in the manncr prodeced expcnmentalls by
pleomorplue cultur

On the other hand thi sathor like ws con rkora that the wlite dd wn
r not the onls pleom rphie form He e thr coreln 1t ely by the fact
that eertam degenerate form 1w e ko1 m the har xlentieal with thow
produced b the elv e pleomorphic form

The Law of Specifierty of Dermatophytes
Much has becn wnitten abont the Iiw dedined by Sibourautd (L T e
p 40} a  thelm of comupondknd itwenthe e altyy (1 kown
and the purasite cie i 1t amlit ha grienn o to i orouedt 1 o
Hox «r cxproswdinthe followin 1 evm wlifuwm  Thelw ) aberty
of the dcrmatophste states that th most hphlhy d 7 rntnted d o to
phytes u wally produc & reco nmalk keoon (Sihourami tn Scher
Medi. Wockemschr) it 1 admivabh by tery we a & g neral prnapt
It 1 cortam th t & semlp miero poris (micronpare) 01 d stmun bel
from s tnchop! vt (frckophytee) that a k pon 1 o nerally  weed by
thewper T ¢ rrwcos s that a favk wutals ooy th cansed Ly the
spectes T achoenle n that Trickopkytos relrwm mem thain ny mher
dermatopbyte M the cn f xt ny ¢ aml perast ntonf ctom £ the
ghbroge ki that the ame domat iphyt onh excptionally attack
the scalp that t kelvt(tmer imbocata?) 1 uwsed By oaly o 1 rmate
phet T co centricxm  thit 1 bran oc ema margiert w1 m t fn
quath caoeed by Fprdermeplptim flceomum T rwlram or O} nt
dupsal  thatd rmataphvtes fammalomin o Mprc ] 0 prumb
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Jemoot whiriis thow of homan omm are |, mmlly dry  But tht
wa far ooemy go Sebowra dik awdox 9 ca 1 Trchophyton
whucewm 1o not alw ) re<ponailie for the same lewons T rokacenm
for example u ually produces a sealp ningworm  bat Mapoeels m 1907
deseribed it prclucing tricliophytic gran loma and Tebemo onbofl
1193 reported the oxcurrence of T ol teewm ;n bomy eavity haplan
and Ra toechek (1948) report laen  fharoncan d by T ackor |
and eculd find only three more such eaw  roported 1n the hterature
Hedda Vanll nd Mourcre deseribed « of pencraloed favos on
18 year okl Mulim grf mwhom in 1 munt { the [ymph nodes {the
nght ingunal repoa had indicated a pictarc £ \reol1 Fasre  decuse
Haemocnltore m thi case bad been pesit e

E wently 1if the law of spceflaty  f the dermat phytes apphes to
good many casce oft n it doey not  The ¢« of these matiomy
wneertam 1o mome ea o1 it 18 due t A particalar pathenogewsaty of
certamstrams m therst ) wtrenlir necpt ity on the part of eertan
patients

of the D

Dermatophyt symptomat Jooy  { which the reader can A exeellent
desenptions i almost any triatre oa dermatophyvtes will not bere be
described at lenxth  The following may profit Ly be conwalted V1 11
of the \ou 1T Pratiqee Dermatologuper Parrs Masson 178 A 1 tro
ducion jo Vedral Uprology by Liwn od Hopper 1948 and Y wal
of (1 soal Mycology >nd Fd by Cosant ¢ ! 19+

1 Dermatophyts Intechons of the Scalp or Bingworm Proper

(@) The microwporias (microeporse )  Thee di cases oceur befare
puberty mostly upm chuldren { shool ay  The leson appears sy &
rounded plaque [ erage dameter 4 to G em  t the kel fwhich re
found bars broken 2 or 4 mm from the plar orfice The hars re
sarroended by & whit sheath  if they had been dipped into fiour o fine
wod after ha m  been smeared with gt The mucrovporms of anmmal
angm are often accompaned by a slght suppuration  Th y are cured
spoatancomly t poberty

(8) The trichophyte mifcetions (trickophytre ) Theso are alwo foxd
of school chara

1 difficult and they are cured at puberty

() Favos Thr s scquired 1n mfancy  but may persat for Lfe Near

pon broken but fostrelem bars ecutole are osually { mnd surroanding
onfice Theso ha e & sulphur yellow coloar and emrt  mouse

Lle odowr The lemoms develop and lea  deep seary which end m
hie baldnew

]
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three vears  Hrusek (1036) fuled to bang aboat i ervon to the tupe
cultore by varving pH otveen temson or by ant other mears  He
reparted a cunious and as vet unconfirmed phenomenon 1¢ that ple
morphic struns of dckorion gypsewm Lept at 3 C chan.e into cultare
of the faviform type and when brought baek ta . C the caltares revert
to thewr uwwual pleomorphuc tepe
c strame ean b inoculited into anmals (Langeron and

Talice 19%0) and mto man (Hru ck I1938) The retro caltuns vxkd
pleomorphio colonses  Langeron and Tabee (19%0) by inoculitiny, the
eamea pi, with & pleomorphic strain of Sabourawdites flimen  ob enved
that the puar lesion was composd <okly of mtrapilar filament  on the
other hand thes noticed that tlus inoculition immunzzed a Lumes pr,
agunst a pres ous mocnlitron of a non | komorphie strain of the rame
dermatophy te

Catanet (1933) sommarizes 84 follow  an import tnt (g Ament upon
pleomorphio stram I When the normal pilar kwon s of the endothnt
type that which the pleomort hie culture produces + charietenzed by a
reductron of jrastum  The mtrapslir ekmunt remam filimentoms
the formation of arthro pores brun, reduccd or comphtcls suppr wed

W hen the normoal pifar bewon 1 of the ectothny micrord !
or me.avpans type it s appirent that the charctenstic <hath o >
onger formed around the hair in the manner prodaccd exx nmentally by
pleomarphie enltun

On the otier hand this mothor Iikc ns con wicr that the white dosn
i not the only phomorphie form  He prove thi conclmnchy by tie fiet
that certam degend rate forms c tuse k1o n tf e haur od aticd with the
produccd by the elv el pleomorphie form

The Law of Spscflaty of Dermatophyter

Voch ha becn wnitten about this Iy d fined by Sabourawid (Lr T we
p 49)a  the law of correspomnlonce betw on the dmil tap of & keson
and tho pamasite can ng it andat ba piven n e to vi_orous Ircu o0
Howover exproscdinth followin ke nosdform Mol w fapeahaty
of the dermatophvtes atates that th mo<t Linhly iff nntmted krmato
phytes wenally produce & na nable k on (8 boaraod 0 Schev
Wedi. Wockewschr ) it v & fnuwable by v rom & nen ral prmerpk
It 1x certain that & scalp mucro porty (microvporte) ean be i nu;.unb;‘d
from & tnchophvti (tnckophyt ) th t a h non 1y nemalh naed by
the apc w3 T rrwroeww that & fuv scutuls monc th as I REARLY
«peers T achornl mr th t Trickophytom rubrxm mon than any ther
dermat iphite 1 the cansc of cxten s and perst tent anf <ty L l):
tlibrous ek that thi same dermat phytc onhy cxe ptionally nxn'
thesealp thatt el nitme 1mbn tat)1 caucd by onlv nod rm-!;ﬂ
phite T comeeminewm  that H tris e ma margisatem i 7‘: (.:
quenthy, e By £ pi ! rwophyton fxenewm T relrem "
d g wmlis that | rmatophyt  nfan mal rmopom My | ooy o
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koomt whimt thowe of hnman oo no o nerafly !5 Bat thr
tsas far a1 002 may o Sabosrmwd i+ audow S ean  Trehophyion
Laclacewm are not alw 3 respomuble for the me lesony T oeofaceam
for example uwwally [roduces a scalp nngworn:  but Vajoeeh 1 1907
de enbed 1t a9 prod trchophitie g joma and T K boff
101923 nparted the occurminee of T trobéc »m 1 abony csvity hapha
and Raubi chek (1946) report d & e of kinon dowd by T «horsl »
and could find only three mort much ewscs repocted 1n the Lterat re
Hadida \anll and Wourcre described a e of cener lued f oion s
18 year old \In bim gl m hom nvol ement of the fymph nodes of the
right ingrnnal remon bad indicated & ct rcof Neolt Fure demase
Hacmocahture m thes caso had becn po tiv

Evidently of the Iy of speerticity of the dermat phytes pples to a
good many cases often t dot not The ciuse of thes anatrons nv
uneertan 10 some Cive it ) doe to s particulir pathenoy merty of
cett matrmi 9 0 otheryt aperticular et by on the part of cortam
putients

of the IN
Durmatophyvt sympt matology  of which the reader ean find  ellent
deseniptior in almost any tre treo on dormatophytes will not bere be
deseribed at ken_th  The followm,. may profitaldy be ousmked Vol If
of the Vowrell Jrutiq  Dermatolguwe Par Maswon 1036 | Intro
duction do Nedwesl Mycology by Lewts and Hopper 1048 and Vaaxs!
of Cl wural Nyrology 2od Fd Iy Cousntet [ 1034

1 Denrmiophyts Infechons of the &alp or Rmgworm Proper

(¢) The microspors  (microtpore )  Thewe diea e4 oceur before
puberty mostly upon children of achool a,  The Jewon appears s &
romnded plaque of avera,, diimeter 4 to 8 em at the ferel of whrch are
foand bams brolen 2 or 4 mm from the pilar onfice T hams an
surrounded by whit abeath  if they hed been dipped mto floar or fine
sand afier ha m, been smeared w th glue The mu rosporm  of ammal
ongm sre often aceompaned by o sbhght supparation Tiky e cand
spontancowsly at paberty

(¥) The tnichophyte mfietron (trich phytic ) Thex re aho found
oo thildren of achool ge and are chary terized by small rregalar plagocs
upon whieh are found short broken hatrs somet mes 00 short that they
are redueed to bla L ponts obatreting the pilar onfice  Therr extraction
w diffientt and they are cured at puberty

(¢} ¥ ox Then cqumed inmianey but may perwst for If N ar
to non broken but lustreles bars sent | an waally found sarrounding,
the pilar onflee Thewo ha sulphor yellow colo  and emrt & mome
Lke odoor The lesoos deelop and lea o deep scars whioh end m
menrable baldness
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{d) henom an runpddd plag  more ckyated
- t
attacl the bead at any age The hair n “pontanece h eql:xpluk:.l ;:Dm:‘:

Lan, )1t ofmerorn m K RT

pilironficc whiech mit pus Reccvon roapont nenus Th A pons an
usoally ean ¢d by miro | The haire may be beohen orinta t

2 Dermatophyts Infecttons of the Beard

Thewe arc alva . mwrally alkd & nonsor pmra tu 3¢ m Iy an
produoced by vanous dormatopd vt of whi b the muicroxds are the mot
important  They arc formd in adult mun and pos e the mame a et a
the kenoms of the scalp  The) curt apontancondy It 1 to be noted that
the nucrobial veorw ro e pocally boeal o cnwath the no<tn! | ortan=

3 Dermatophyte Infactions of the Glabrous Skn

Upon the thbrmm  Lm may be found eranated k wm t! cntn
of whick ppoir to be healtly whikt morc ket T ely  w boamt
oxtend to the penpleny Nechbounng oy may fus Thew

vewrulo
kwon  commonhy  led crcinatn or Saint Cathanne  sheel
appearon sl it a w |l a chiklnn In our countnes S mn sem t
be the moat fr juint agont
Under  rtan cond tion fasus mas an ade t1 (labrou ki an
form scutalva o the malp
hn Iy noew wd

henon an frequently £ and on gl trou
Ctemomyec b mup pan Tricksplefsm Th «in contact with o |
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8 The Dermatophytids
Cataneons or other lesons secondary to & pr etutng dermatophyte
nfecton are nemed thns They will be conwdered 1n the mection oo

allerpy
Hutopethology
There 1 Dittle to be «rd on tha sabgect for the dermitophttes an
primanly di eases which affcet the superfiera] heratmaed lver of ti
¢pidermi Homever the structure of favie scutelr the nature of vy
slopeeta the trichophytio granulomas have cvoked & grat many stodwes
which need not be conudered here for they make no e« entml contribution
to the prohlem of the dermatophvtes

Treatment

Dermatophyte theraps vancs scvordmyr to whether the rmons aff eted
are the scalp the alun or the nuily  The following account o a heowl
rummar) of the treatment of these three resrons when aul pect to dermato
phyte infections

1 Treainent of Sealp Ringworm A they arc msintained by mii ction
of the hair the methods of treatment of acalp nngworm 1avolie erther
depilation or alternatively destruction of the dermatophytes 1n the hur

{(a) Demlation

The first method ever to be u «d xa mechanscal rim val of the harr
by means of pineers or A way cap o Jonger u od alone this methord )
however useed to improve depilatron made by other m an

The second method r depilatron by thalliam acetate dovied by
Sabouriud i 189 but roon aftersards abandoned by hym hecan « of 1t
dangers and eapernnlly on acconnt of the introdurtion of deprlition by
meansof \ rayv It has fallenintods repate which s perhapsroarctt e $

Thallum acetate admuustertd per or nduers hur [l after th
wenth day  Fall m completed from the sixtecnth to the enhteenth dn
and rugrowth occurs wfter the third or fourth week  Vlop e fuet the
thalllmm does not extenul to the cyehd and the mner mpron {the 3
brows Furls regrowth (perhaps due to the fot the m A doc T
thallium hayve & stimulating off ct on reprowth of the bt f (ocperand
Fnyman 1831) and al4o the danper of mtovication con titute the Lnat 1
obpectiona to 1t w e Hauwn reappearmy, aft r the thinl or fourth weck
xt nd & greater chanee of bemy, ontamnnated by harry whuh hay me
et fallen (aft r \ ray treatmeont rerowth occur only after 1 scond

month)

(L
\reen moom t of Vart gt m b rt
ani s e [ehe Samt D7y f I WAy 11 ,ﬂlrv,Aw‘Lm ‘(llnl
mamy @ no§ oo
o ol bt th mewren g 81

thellrum aceta  dejila mo th miltt
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Touo ff ¢t dut to thallum ctt t manfest themwlves by museular
and artrcular pam polynd ntc  and by & temperary albuminonae  This
remeds eannot be admmrdtend after puberty Inewnee it eeuxe glhindular
strophy  The optimum dose vanet from 8t 8 mg per hilo of wertht
and the do  eann t ba repeated ufore two months

Thallem wh ch can by 1 olated (Crookes 1881) from  opper pyrites
marcast  me blende s widely drstnbatcd m the plint buygdom ¢ m
chwory tobaceo w ne bt troot and bevchwood It1 however uwally
obtamd from kad chimt s and forneec  barnung, thallfirous pyrites
Thouph t firet mployed in the tratment of yphulm and cvet te it was
socn abandoned beean  of it cumulaty ton eff oty

Accordm to D vadson Crepony oI Bart 1t <houkl be wdmunrtered
s follows chikdnn are » L hed naked for tw  day rumom, aml &
comphte phymeal ammation nd nw 4 ¢ made  Chemueally pasc
thallium meetat rwery t T powder which must be wetghed twies and
eurel Uy 1 ced in & | belkd bottle The eormct dme—3t K o per
Lilo—ntheloset w ght mhilamultipbed by 8oc B Whenreads t be
taken the thallum acttat n divol &l 1n alont 100 e e of sw etemd
water talmyg greit an that the wbole of the mit 1 drsolved  Chikdren
mertn ] vearmold and 1 thowe appaarmg, to require s d - more
than 300 mg should pot be sabjected to thie treatment H vy, talen
the med cine the chikd putt budf r 4 hours Tho bosd mahe ed and
o ted with tinctare of sodme three tunes & day  After three days
hosprtal the child 1 sent bome with tw  capa one t be wom while the
other mwashed After 1 days the har row shod twice 8 day with sp
Accordng t thew workers haur fall commences on the & etage towards
the thirteenth day and = complete from the twentxcth t the twenty Afth
Inf ctedbnmstend t fall Later than healthy ooes and regrowth commences
before all the bars ha ¢ fallen  The remon al of the okl bair must therefors
he sccomplisbed with preat eare and tincture of rodine mod be con
scentiously  pplxd

Though Xy depthtion 1 the best method the thallmm seetat
wmethod has  cortam valoe  detmils for ¢ wee have bxen quiven folly
beeanne well admmwtered thalbum neetat 1 leww dangeron than bed
Xy

The X\ ray technigut eammot be acqurred from book  and when w 1

ppbed 1t g e more cerfam resolts then thallum bectuse harr fall
oceurs dunng the third or £ wrth week whilst the new growth does not
appear before the seeond month  There  th $time to beerve the hild
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8 The Dermutophytds

Cutancous or other lewony sccondary to a prv exning dermatophvt
infeeton are named thus They will be consdersd m the seetmn oo
allergy

Hrrtopathology

There w hitle to be sl on this ubect for the dermatophytes an
prioarly dretses wlhuch affiet the superfin! heratrized laver of the
¢prderr However the structare of favie scatula the natun of farx
alopeesa the tnchophytic granulomes havo exoked & grat many stedk
» hich need not be conudered hery for they make no evntml contribution
to the problem of the dermatophvtes

Treatment

Dermatopbyte therapy vanes accordmg to whetber the regions affected
are the acalp the shm or the nmbs  The following account e 8 browd
summar) of the treatment of theac three reon »hen snbject to dermato
phyte mfeetiom

1 Trestment of SBcalp Ringworm  As they an mantained by inf ction
of the har ths methods of tratment of scslp nngworm mvalse either
deplation or slternatively destruction of the dermatophy tes n the bar

(a) Depuiation

The first method cver to be used wa mechantcal nmo al of the hair
by means of pmcers or A ®ax cap Mo Jonger weed alane thi mthod n
howover uecd to mprove depalation made by otber meams

The sccond method r dejnlation by thalium acctate deyyed Ty
Sabouraad 1 1897 bot soon afterwards abandoned by him bucane of it
dancers and espeually on aecount of the introduction of ! pulation by
meansof \ ray It has falknmto dreepate whicht perhaps rogmttahk

Thellmm acitat  sdministered pr o gpdoc har Ul aft ¢ the
s enthday Falli completed from the mxteenth to the ey hteenth day
and reprowth oecurs after th third or fourth ek Alope a due to th
thalium doc not extend to the eyelsd and the uner rrwon of the v
beow  Farly repmwth (orhaps doc to th fact that emalt doe T
thallium by & strmulating eff et on rerowth of the b ar ¢ operand
Fopman 1931) amd alvo the dan cr of intoucation engst tat the (e tesd
objections to itnu  Haws teappeanm, [t ¢ th thond o foarth ek
tand a great 1 chanes of bung contammated by hae shich ha - 0ot
vet fIkn (after \ ruy treatment rgrowth ccars oaly after th T
month)

\ ommwen eat of Vantnwext oo tf flr'";
amons rean ) Swe 2 Bipdl 1 Aoy et ghlemp A r‘l)
It fum pewt It o daime s fmotde ol
thaflium secta dep ket v lanmgt boPowd P owarrt 1
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Toxreefh t du i thallmm nortat mandest themwh by muwnkr
and artienhir pane pobynesnites gnl by a temporary slamenuria - Thrs
remedy eannat b sdman t red aftor puberty beeause it cuorees (lindalar
strepht  IMn optimaom [ varie< from 810 8 my per hido of werht
nd the do  cannot be repetted before tw  meonthe

Th Dmm which can be kv lated (Craokes 18 1) from copper pyntes
marcaut  rme biomle mowxdels d thbut d in the phint kmpdom ex
chreors 1 baceo wine beutroot and beechsood It w bomey  wsually
phtamed from vl ehumbers ard farnaece burning, thathferous pynates
Thou, b st fint mployed tn the tnatment of sypluly and evat ty 1 8
soon abindoned becaww of its cumohit ¢ e effect

decording, to I ad on Cregory and Bt 1t shoukd bi admunstere!
a follox  chikren arc wehed naked for two day rumamg and 8
mmplet phyec | eammition and unne test made  Chemically pare
thaliom seetate e ery (alline pow bee which mont be werghed £ pev and
arcfully plvecd m o | belkd brtle The corect do e~3to 8 my [xr
Lilo—ts the low & weyght in Ribw mitplsed s Sor8  Vibenreads t be
taken the thaliom acctat iy dwohed m boat 100 & of wwt ped
water t hmg (reat esrt that the whole of the it ndreohed (haldren

er tuelve yeurs obd et al  th s appeann, to reguire & dose more
thin 300m  should not be mbpected to the tr atment H my tak n
the medieine the bl patto bed I thoure The bead 15 shaved and
oated with tinctare of todme three trmes & duy  After three days m
howmtal the child s st bome wrth two caj one t G worn wh le the
other rwa hed  After | day  the fiur 1 wasbed twice s day with soip
Atcording, to thew work ™ harr fall commences on the & erw ¢ towards
the thirtecnth day wnd t complets frim the twenticth to the twenty Afth
nfeeted baurs tend to fall later than boalthy ones and regrowth commenc
hefoer all the harvhe e Lillen  The remo al of the o hawr mus therefore
be sccomplnhed with (reat care and tinctore of 1odme must be con
acrentroualy apple }

Thou b \ my depleton v the beet method the thalllum acetate
mrthol ba  certam sl dotsih for v nee ha  been gy o folh
becawrse w 1 adminretered thalhrm acetate r jews dangerons than bad
\ ray appheation

The X rwy teehnqoe cwanot b dequared from books and when well
applid 1t gve more cettam e ulty than thalbom  becwmse haur fall
oectrs during, the third of foarth week whibit the now growth does not
Phesr before the second manth  There o thoe time to obverv o the chuld s
bew! After hur fall and to remos e sny mfreted baus whach bas Dot been
ehmmat d  Remarkabl resalts b boen obtamed at the Laller schoal
I, akafol applestion of thiw metbod but the (reianbons t  be taben for
good reault without dan er can be earnt only by practrea} demonstration
Elwabere dmavirons reibs ba o ben encowntered wuch as defiastive
balduen or therapoats faibure re ultin, etther from meuffewent dosage or
bad dmtnbatia of the radiation
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Depilation by thalliom acetate or \ ravs 14 ex ential and shoald be
reseried for sealp nngworm of humsn ongm ~wch v Sehowmudit
awdoxinr This matter wall be further con wdered Inter  On the other hand
nngworm of arumsal orgin e g S camt with their natural tendiney to
heal spontancously would appetr to be morc snitabls treated by one of
the followinz method  which expedite recorveny

(b) Externsl Treatment ot Scalp Ringworm

Though Ssbourtud frequently demied that ringworm eoukd be eured
by the applheation of midiciment  beeause of the maceesbility of the
dermatophyvtes concerncd many attempts have heen made slong thewe
lines durmg the last fes vears  Enthuus tic reports have gven the
impresaron that ecalp ringworm 1 now enly a tnvial therpeutic problem
However enthuuiem has often been far from general on aecount of
frequent i mterpretation of suceewfal result  Rivaler (100 has noted
recently that there are microsporme—eren of human ongm—ubuch are
spontanecomly curable and Rlyman and Anderson (19 1) n an artich
noteworthy m more than one reapect have reapened the whok question
From their ¢« yperiences durmg a recent eprdemn in the United States
cau edby Wicroaporwm awdomiar they coneluded that—

1 Spontaneous eare oceurs in & hirpe namber of peopk «wffermg from
nngw orm

- In s large number of ca v the mnf ction r accompanied by an
nfammatory reaction i thie sty in healm  follow

3 S calicd cures reeultiag from the Jocel applecation of fungexk are
really spontancous cures  The operon wa  based on the ob enatron of
199 etses 1n which the rame percentape of cures (approx & por eent)
was obtained by uemg either the ba e alone {carhowax) or the fungiend
(e ethylene bisdithie irbamate}

Ope must therofore di tngurds amongst the nngmorm affictmon thow
which art pontancoushy curabk and tho  which an not  The Iitt ¢
wctpable of i ponding to local treatment  shoukl be submutted to \ oy
tnatment after & period of  to I month At the former 1t romams
to find cat the extent to whi h loeal treatment cxperlit reo () mam
case 1t woukd seem that mrch a troatmnt wonkl jpo  the drwminat on
ofthc dica evenifstdd not T <t mcon

Among the funcesl  employed Incally an ant hioties nd chermy 1

A Antikshes

In 1046 Cury demon trated th fanprerdal and funant ti st m T
tvrothremne et apen dorm tophytes In France ence Juh 1918
(at Coudert nd Cotte ha ¢ ttempted to tre t rmemorm e ol by
U awdows with appheatien of tyrothneiw (Im j g [ ontment)
anel obtamed 4] 1 overw (§ xrant)outof tt eaesin 10 dy
n the romamin, v mhition with A my Wi neerean m
correponckne £ the with the ¢ 3 rent Fepont neows reeot 0= f
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Rlyman and Anderson s noteworthy In August 1048 boweier Gate
Cowdert and Cotte reported frther ohsery tioos extendiny, ther work to
the trichophyton mfectsone and notung part }gwdmcmuryﬁ'wn
those of ammal orgin  In 1848 Cate Coudert and Jehl eonfirmed these
resnits and weed daily appheatwn of a lotron contaming 1 mg of tyro
thretne per o ¢ >0 per cent of acetone and 10 per eent of propy lene glycol
m akeobol 4t "0 C In widespread scalp nngworm bowever they peeferred
depdation by X ray

Morame (1948) summarzed the reslts of hw experiments on the
treatment of microeporo rugworm by Joeal appheatron of penreiltm and
they apparently do not differ from the aboe

B Chermcal Remedus

These are s0 mumerovs that no attempt 13 here mede to summarme
them In practice they invohe the amocutron of a funmodal oc  faom
static substance ¢g phenyl merenno nmitrate saheylanibdde ex;
moarm hydrownde mitture of & propuonate and a caprylate ete with
penetrating base weually earbowax 150 They 1 mmuer resulis t
thoss obtamed with amhinotics nmmj“m«m(mo)h\e howerer
obtaned excellent ruslts with podophyIin but C idman has blamed the
method for cavnng  diffuse bakinew (m hlgman and Andervon 19 1)

Comclusion There are tw tvpes {scalp nngworm thoso which tend
to heal spontancowsly and those which do not  The first are treated b the
appheation of a local thernpewts which ppears to stimuolat naturs!
recovery and prevents the spresd of the dmease whilst the second are
treated by ewbmrenon to the depalatory action of X\ ray or posably of
thalllum eeetate

In cur ww the greatest progress bay resalted from the mtroduction
of Jocal therapents mensares m o far as 1t 13 now recognied that thero
may be spontancons reeovery from certam types of nngworm dwense
vhxhthmdomtnqmthn ppbe tion of \ rays
af the Fokds and the Ginbrons
nm mdcm.mphymmrudm f tho glabrows skm lacking any
mflammatory reaction of note may eanly bo cured by the pplication of
1 per cont soduad ekoobol by Whitfeld omtment the salioyho and
bertowe acad eontent bemng earefully guuged  acordmg to the nature of the
pattnt shm by Castellanis paumt or by the ppleation of one of the
numerows remedws now avadshle and wemlly contammg umsturated
fatty nexd

The followmg recipe (Cuntellan:  foohwn) we proposed by Castallam
powr 0o of an akeobohs solaton satorated with bawe fo ham mt 100
o of an aqueons solutson of § per cans phenol  Filter and add 1 g of borie
acsd Two hours later add § of acetooe and after » further two boars
10g of resoromol  Apply coeo or twies  day  Castellan: particalarty
rocommended thus remedy for the treatment of tokelea m ery prmmrtny
natrres 1t nee e diffienit with ersilmed patient
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The kertons ctn «d by micrond or have a natomal t
to hes! This 1s facalitated by the n :‘:?:nmnr another fungx]-wkmli:
particularly recutant and edtensve infiction canood by {tenomyer
asferordes we had to re ort to inocalation by Trckoph won quincloanem
s method we belreve to have becn nsed by Bruno Bloch Fight day after
this vacemation the patnnt wascuredofadien whichhall t dtwo
months and show ed no improvement prior to the inoenhition

A genmine case of Hebm v ecnma maruinatum u ually ekare withoat
drficulty by the applieation of one or other of the fungiexdes The form
waul to be resmtant are mamly ervthraema  Howcver the dermtophrtc
affections of thes region eqaumd by T rabron are sl to defy th rapeatie
meafares

The treatment of dermatophite infections of the fet or thktos
foot r the subject of such an abundant hitcrature that xi keem 1t best 1
ndicate our personal ¢ ypertence

The hviaens of Athletes foot shoukl be appriciated  Whemer
poseble the xeanng of indal 1 recommended (of \wheron Inoing and
VMelmer 194%} The shoes and «ocka (the Itter pref mlly of cotton)
shoald be changed dailv  The shoes may be dranf cted by pouring
commercial formalin dilated to 1/10 on to & wad of cotton wool  thr
placed 1n the hoe which 1 enclowed 1n & box of 1n wrapmng, paper for
-1 hours The shoe r then amed before nwe (¢f Wodman Fmmon
Hoplins and Lewns 1940)

In the ehrome form 1t may be sdcquate to powder the { et cach
motmiing ®ith & proprctary powder or mmply =ith 10 per eent borarwe
taleam powder Wexdman and Claw (1948) havi  kmomtmted th
«ffiency of thi  which he an aetinity eomparahk with that of the pm
prictan rumedies

In the verculous form & very hot foot bath in water to which an
alkalme powd ¢ such a Borax Bic N anthymaol 3§ r ecnt has been
added 1« recomma ndked for echt day  nr bt and momuing esch immereon
lasting 1 runates  The foot bith s f Uowed by arfyl drang with

sgorons rubbang to romo o the scak and op nothe vesck Atnphta
propentary omtment or imply Whitfcdd o ntment 0 whih the
concentratron of th salieylic ackl vares from | to 3 per cunt nd that of
the berzoic acud from  to 10 percent Appaniath stmay b oad v bkt
van the maten h u ed on account of the formation of ra tant stran
(wee Villinosa and (a ano & 1950) In the morming, the pomack rva e Ll
14 cartful washing, and a powder < appleed f 7 the d 3

In the hatntorrhagy fwm  rest with hmbs ctended jp Mt x

indisperrsalle nd nany & the patsnt ron on tinstance m |
f walking The sanw treatment for the ¢ ok [m shoakl b
apphed bat daring the day ointm nt hould be wed Foott th with
potaswum ps ruananat (1 400 arcu fulin b pins kwnw sfan

inf etron

It v difhcult to bc  rtam whethe  Athkt «fmty r red anlt
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dretingumh relajres from reinfections W fecl that trestment propory
eurned out for three manths will bring abost tho drmsppearance of all
chmeal symptoms and that daily powdening prevent relapses m almost
all caves

3T o Int of the Nuls  Of all derma
tophyte infections ony chomycos are the most difflendt t eure The
two main reewns for the are (1) the dificulty of reaching the
1n the depth of the nal () the well known rc rdance [ Trckophplon
rebrum whih w one of the mowt frequent cawses of ungual mycows ta
therapeutio apent

The trestment of ony chom) cows by surmeal vtracton ha long, been
practwed  Thr method als 38 difficult to get tho patwcmd to agree to can
berrcummﬂ\ded‘hfnonl) uneor!‘omlhm-ﬂ'edui Surpenl

1 they d wod post oy haye mome

rhmeau!mm-fnl priseation \Imn-mm-lnfthnnnl not safficrent
to effect & cure  local ppleation of funprexdes 1 necevnry  ftermards s
tong & there 1+ any doubt about the healthy growth of the new nail

bourand 1 1930 proposed the brawon of the cater layers of the
pail by means of & dental file  This metrament & scalpe]l or & pal fille
must m any ease plant axa) the nail before » fungrexle may be applied
One of the mo<t favoured of theme 11 Wh theld » omtment m which the
eoncentration { sabeylic aexd r nereased to 40 per eent It must be
prbed carefully emsunng proper protecton of the perrungual tivaes
The treatment mut be Lept op for i months to onc year and the
complete collaboration of the patrent 1 necessiry for Lood rcsalts

Nrcherson and W hit  (1048) proposed the treatment of ony chom) coses
with ammoniscal mher nitrat  which  ppears to hav  the property of
peoetrating the keratin and  cting, s & fungresde  Out of 16 patwents so
trested these workers obtamed @ cures and 7 improvements  The nomber
of pplications neceswry at the ratc of ane per wcek varses from 1 to 10
Franla snd Btemnbery (1930) by the samw. metbod reported 7 fasluses in
ony homyecows duc to T rebrum and 7 succemes m sy d et O
«lbroeus It hes already been stated that only the troe ony chomy coses are
carwed by dermatophytes and that Cwadide albwcwns only ewoses pon
ony o accommpumed by tropluo Jewons f the nmul In two eases of
ony chomycoss doe to T rxbrum we ba e tned the method of Nicherson
and White without suceess

Thus the bet method of treating ony chomycows scema t  be abramon
of the nail follomed by the ppliestion of & heratolyt and fanguodal
wbstance

Progoors
The dermatophyte affections are of & munoe haracte many of them
bealmg ly Favos which w rare w the most senous bocanee
of its dorateon and the alopecis which 1t eanses Tho kenons and the
Pariaiac 5y cosey are paunful bat not senows  Loxons of the naile produced
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by dermatophytes an un yhtly and when the nul of the hind an
myolved they rewst mo t methods of troatment  Athkt x foot which
berugn can cuuse sertoms bo « in man power on account of the namber of
indivuduabs ot attack

Infferentral Draancns

A copuderable numbcr of cutincouws affcetions muy b confused with
tho & cau ed by Dermatophvtes Scalp ningworm aod tokelin an the
castest dermataphy tc nfections to drmo o after some L ht expercnce
Howeter even favusof the sclp masy be diffienlt to diagno e inviw of the
fact that there are forms of fusus without seatula which have lecn well
desenbed by Sabourand and the number of which m peobibly inerca 1oy
Fychmansand V anbren eghem (1M01) ealied them afivie favn M tdes
arc made often 1n conneion with the dermatophyte inf ctrons of the nih
and fokds of the shm  In our cxpercnee dmmo 1 of dermatophit

mfection 13 often based upen learons not of a dermatophyte type and the
real dermatophy te di enses are often ignored even by the mo ¢ advanced
obeerier

Dugnons

Five diff rent techmques arc v «d for diynoun, dermatopliyte mf etiom
each withits own particular value  The ¢ v ol a microscopie caamnmtion
(of harr scalewand n 1l ) coltare  expenmental moculation  uhure apon
1 olated har and ¢ vaminatron under 1\ ood « b ht

1 Microscome Exammation  For microseope ox mmaton t P f
alee the sampling must firt | well camed out  the aumpl ng hen
almost more important than the examunatron it If

(7) Exxmunation of the Hur
Tt 1 tamy cnough to take witl foreeps & £ w iurs boken tth |
of & pateh of micro porin but thi procedure v mon difcult with tn
ch phyte inf etrons where the hairs brohen off at the kv 1 f th ptr
onifice are almost imposui fe to mire Tt r better to rub the o tedd
patch with the fircepy mount the debre n Ixk t 8 ut 1tk neeed)
andd skt out suspected fra ments with th hdp of s kn A fragment
mounted 1 chloral Lictoph nol mnd 1 en r I n vam ned and

«ntieel Numination on the microwopc

In scalp favu duagnoa 1 s vl tleren sut It oo m h m taken
with twe zere amd ez hedd a0 & petnndish A fracnunt f the scotnd
placed in a drap { Lloral L t phenol wall b w namurou i nn)
oftrrepulir shapes The har whichy th contr of th scutch xamin
wmihrls t mvestioat  the covenng Alimnt  In the o = ffu
withont scntoly t = peeally beet to xanune the pat nt w th Wer 1
Lpbt and to tak  eeimn of flooresent hor at th tm | th
<amunaten

Theow ffn hlvpnjued Wprant otngd

11 (ke
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vamunation of heirs rnot to be ncommencbed  This slters tho dipomtion
of the myecliom m and  round the hairt  much whoria hloral laet

phenol kew eathe filimentantact  Certam mycolom ty homeser peeferto
wee pot vh for the wmin tron of fa e hair bec wee thia 1 the only

PN

Yeel Itost from sl pem m B AUt fost

(= domfrm) Cittwey f4ed € e gkl (tra
M I Pm ot petah{ ®

mean of causung ar bubbles t appear mth hawr and this m thon ht to
be of great  alue m diagnon

Needlew t may reprodoetn  strueturc such mMKTO of mAco
omdia are never found 1n the hair bor m scales and nath Thu remark
would b1 bern omutted had not recent Amencan work (Appel and
Anwl 1949) afirmed that macroconudia (f wewr) hed been fownd m
wficted har  The structures m quevtion wers not macrocomxdia but
epatbehinl cella of the pdar f Iocke wh ch Liberated with the har at the tume
of it evichon umulit ratber poorly the macroconxdm { Sedowrwud b
Vorl done by Apello (19 1) bn akready correeted thes mrstake

(%) Examrmation of Soales

Seales are rrm ed w th forc py If they are too small for thi the
epuderis 19 acrwped with evther the blade of an okl scalpel or with &
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vacemiting stylu over m ke stenlmed by hettmg 1n a flame When
there aro blsters the top of one 1s torn away or removed with scrwors
In contrast with harv which must be evanuncd m ehloral Ietophenol
stales may be evamuned 1n potesh after slight warming,  Viero copee
eammation uung & high powered eveprect and & low powered objectine
cnables the modirately pract: ed eve to acun the prparation rapsdly and
cecognme the posaible pre ence of branching my celsal Bliment  sometimes
reduced to arthrovpores which provudes the diagnoss  There are tuo
orvable conrves of error—

1 Contamination of the scalex by saprophytic Pewier? um or 4 per
gillus wpeeses mycelul flaments of which roay be present The e are
farrly esy to wdentifs becanse their dameter often vares conadirably
in the sam« preparation  moreover mn cases of contamination the eaxly
wlentifled froctifieations of Jeperpille or Peascilliam arc often found

@ The Woaric fumgw  There 1v a3 vet o general agreement as to the
exact mgmificance of these curious forms which may be mrstalen for th
myeclium of dermatophytes Howmever the shapes of the peendo msecls
aro more geometrical than thoe of the real mycehum the mepmdnts of the
falwe mycelram of mosare fun,1 often havmg aharp or angular s ctions at
their extremitses

Framnatron of seales i chlora! lactophenol s not to be rocommended
for the turbrdity of the priparation obscurcs the mycchal fliment

() Exammabon ot Nas

\ath hould be (xamined m & frishly propared 30 per ent solatron
of caustic potash A with seules chlocal laetophenol dx  pot dear tham
sufficently  Cood sunphng 1 esential with the wd of ser ore scalp]
or rizor blade and the part of the nait rally attached most be nmored
In the ymptomatolo.y it has been pointed ont thad the orfart of the
nail may nman mnt ct when the nail was mtcrnally affccted  Thus the
«xternal repon of the natl must be removed t obtam the drseased part
Bad samphin. 4 undoabtedly respon thle for many micro<copic ¢ Yanuoa
tron ajpeanng to be ne atine when from the elmkal pmnt of s the
dugoowts of ony homyen 1 v evxdent (ef Dustrov kv Rauletechek and
Gigher 104 ) It must bo Mded that this elmes] diagnosr 1 inwaflennt

2 Caltares Cultures shoukd be made on & bourand  med um with

reent (loe ¢ a mod fied by Langeron  To obtan primany oltur

more eauls it mou ful t add poneillin to the o bum & ndme te
Vanbrew ephem  technique (1950) 4 with the mu roscop examunats
It 1 e<mentia] to ommene with sampk  cormeeth obtamned el to r‘r;:|
aut scrcral nocaliteon mnoordor ¢ §tan a postive cuttun Har wd
ath 0 Ultures sake kow ev i and mabs devs o bt ll (h:n
mecnewn. w th ¢ 1 aamples of nub which bad p1 en & praly mlﬂl )
mirosopte  amn twn Distro sky Ra it bl and Saghr { ¢
obtamed only 11 olture of dermatophyt The man(xtnm case



M1C0 P8 €A FD BY DERNATOPHYTF [ Rad

ea It obtam 0 per cent po itrve reeults from the spproprute ramphe
and the nerevntage woubl be better still if w  eonld ropeat the smmpling
or hal the samples wore bundantly & wlabk  Wexdman and (law
(194%) who btamedYopreent po it1 reenlts In eult nong mmplcs from
et of Athlt foot 10U t upon the need to repe t the caltures

Qut numbxr of antbors emphe: e the  aloc of wa hmg seales with
akohol before procecdmg with the cultarieg Apart from cleanmy the
Jewors with alcobnl or ether at the time of sampling w ha  ne er foond
that there wanans peed todathin It however natemorthy that thowe
who work with tokelaw g Cadellim Ant Le 6 and Coto nwust apon
the procedure

Inoor vicw the one v tul v tomake nomber of coltures Wheorea
it1 u oally ruffiesent to inoculat  emyle tobe t three pont  order t
rolit  dermatophrte from har o the case of seales or patls it 1 often
pecewury t deal with it or ten tabes in thie way between 1 and
W mocolations t obtam & ponti  result

Three small prnts m coonevon with the stody  fdormatophvtesm t
bere be dealt with namely antagoru m between bacteria and dermato
phvtes antagentrm of dermatophvies between them o e4 and finally the
problem of muved mfection

() Antagoraym detween Bactena and Dermatophytes

The quevtion at s ve 1 whether bactera  xert & stimolatm_ or an
mbrbrtory sction on the growth of d hries Smee the exp |
reralt of anows worker are soincoacla ¢ part of the problem elewrdy
clodes w3 In peneral w 3 bowetrer it 15 chenr that when samples for
uiture re heavily contaminated with bacterm  olation of the derma
tophytes becomes difficult  Indrreet evidenee for thy m found in the fact
that moculatims wpon Sebourand & mediem with peseilbn often g
wore rehable rewults than tho  done on medis without penscllm

In 19" Cataner roncluded from nomeron expenments that staphy
Jococu fa oar the devebopment of T sckorsl  H wrot however thet
thede lopmdnt of the fungms 1+ all the greater as that of the mcrobe 1
bouted On the other barel Baodet (173} btamed more bundant
and more downy caltures of fa orm trehophvtons wpon an agsr mediam
based opon a staphilococens euftore m ordnary broth which had pre
ously been mtemled by best

Agamt these beenn boms sapportin, the  tew that microbml sction
#imnlates the developme t of dermatophbytes are opposed the rewults of
Falchi on the one hand and of V anbxeuseghtm on the other Fakehu (193)
moculated Sabowrsud mediom mcubated t Y7 C with  pyocianie
becillae  staphylococcws  eolibmerline & Vowmba and & member of
the T, After four day  be inotnlated int  the eentre of
the culture thy  btamed some T gypwim sterod T riclaee m W
bnorem or A achoesles  respects ey In all easen there was an mhubrtory
aetion the most reastant fungus being M kmorem and the colibscilloy
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being the least actrve  On the other hand filtrates from cultures of the
staphylococens the cobbacillus the pyocyanic bacillas and the Momba
added to Sabourauds medium dd not proient the growth of the
dermatophytes but rather seemed to fasour it In order to evplun the

hibntors b Faleh taded that 1t myolved a direct setion of
:aoﬂmmbnl agents upon the fungs by means of tovms or dustatie

In order to sumpltfy the problem Vanbeeuseghem (1948) hmited 1t to
study of the effect of Stapkylocacens awrexs upon Trickophybom sckoenlein
and coneloded that (1) Sraphplococeus arrew exert an mhibrtory actron
upon the growth of eultures of T achoerlerms upon conweniation medis
(1) the mhubitors power vares accordmg to the steauns of staph kcocen
and of T sckoenleims employed (1) the inhittors power « found peither
n heat stenlzed cultures por m exiract or hltrates  (1v) fltrates from
stapht Jococens cultures do not evererec & favourable influence wpon the
growth of T sehoenlernt

It 1 thus evdent that the peoblem of this particular ty pe of anta onrem
1% ratro s far from sohitson  Other somen hat different stodcs have been
carmed ont with the aim of wang the antifungal powcr of ecrtain bactena
e g Bac lus subi it (Lewrs and Hopper 1048) and the procyanic baalln
{Balsbanoff 1947)

The antmterobial activity of the dermatophy tet appoars 1o jeneral to
be of Litle consequence (ifirn (1948) who studied 2t m relitron to
staphylococer attnbuted & mavuimum astinity te dchoron riolace m 2
medrm activity to Fomterduptale F rubrum F floccat m and T
gypreum a Lttle marhed actinity to F' twguinale and A gypeesm a small
setnity to T aserorde and A galliwar and donbtfal acti ity to Vf
andontni and {4 ackornlern

(5) A between Der hyts Colomees

Thi amall problem rs (Lfficult to summanze because it has mo far
attructed the attention of ro (ureh worhers so btk and the fact w0
far reported an duparate encugh One may begin with the followmy. fact
obxried on many octison and e 3 to repeat M & dermatophyte moch
23 T crateniforms of babowrawd tr cami (ef \ anbrvus L hem and Vorao
1949) 1 grown n an agar slent at 180 posnts separated by 1 om toward
the muldle of the culture medram and balf way up the agar slope 1t wil
be acen that wherea at fint two colonics cirealir m form wall apjxar as
moon & th y reach & dmeter of 4 to mm the crowth will b down
where the ed,,  of the coloni s spproach one another whild it ineras=
ehemben  Ditween the two eolorues ther perst & m rman  lind
which neither cokmy will erow and t aem that cach enlony continges
to tey lop in the dircetion wher it find most frev spece m front of

If i<t ad of only two mocglition  one  made ¢+ 73 10 or 1 mm
down the whoh Jength of the gar alant a h enlony though t ndmy ¢
formaperf torele will bay ot growth atopped by the tn poshbounn.
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colome and only tho mtuated at the ends of the ros will be abls to
develop fully towards the free apar

These ewentul fact form & starting pomt for more extemune
abeer atson

If instead of ooe dermatophytc diff rent specws arc wwed 1anom
resutts may be obtamed a1 bas bxen shown by Dostrovahy and Ranbrt
chel (1047} Thewt autbors conwder that T gypeemm and T aterdrial
do pot mhubit one anotber and that | achoral rx and T trolacenm do
evert an mhibitory action on one anotber but not on T parpwresm  and
that Epidermophyton tagu nal prevents tho growth of other dermato
phytes (with the exception of T parpurcwm) as soom as it codony reaches
and emrround  thers

Bpada (1049) stodwd the effect of broth culture fllirates of dermat
Fhytes mpon the dey of other d phytes He coneludes that
(1) such filtrates are fungistat towards dermatophvtes  (u) the fung
state power 1 propoctonsl to the age of the broth eultwre of the
dermatophyte which yrelded the filtrate () all these filtrates are not
schre towards all etrame and eertain fitrates ha e & much wider speetrum
of aetniity than others  nd (n) the filtrat from one species 1y acti e

et crul strams of the mme speeres but not tomards the ooe that

Jrelded the filtrate

It would seem that the fungwtatio action of filtraten need not peces
mrhy be related to the antagonem manfested by certam speaes Thn
Aspert reruires much more study before any general conelovon can he
drawn

(o) ¥rmad Intectiors

The cultore of samples from & drseased regron meually resalts m the
rolation of only obe dermatophy te specses However  few amthors have
drawn attention to the rolation from th sme Jowon of sey ral (nemally
tuo) species of dirmatophytes sce Catanc (1833} Muskatblitt (1941)
Francks and Rownbaum (1900) Loowenthal (1048) Vanbremegbem and
Voname (1048) Vllocherttch (1938) Cawley and Home (1849) Tamve
(1849) Blank (19 1 1%1b) and Sabourand himasetf (1910)

with faves how many wonkd have been mfected by the T rolacrum
found on ono of them 1n asocmtion with T wchoe lrin 1f nooe had had
the favey miection  Intbe b ente of data no anher 10 thi questson =

)Q
3 Expenmental Inoonlton  Inoenlston of dermatophytes mto
Laboratory anmmals m rarely sed for the sdentification of the fangos but
wnally {0 study mmmnnny and the natare of the pilar ksoa
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The pomes ig 1 the prefernd aimad and ha een
them tuwl
The di cas developainat 1 day Ater an ncubrtion poned of ';ll
day ae ther 1 Jtth to ec for & month after the moculytion \D
dermatophvte pcies do nat Kive the mme re ohe Somc ach a tiw

¥ Al
(m Jrmoddiudd Dl e o
or

prr ool Ls wa  tienth | af
o]

Cirmomyee  att alway oculat d sueer fully whilt ot g wecn
rstent resalt or falure Innculation (e witl gty eof wies
rarchy prohitabk

Inocolition teel niqmes sary Ttttk Al aum at
betwe nthe hm ftl gua pand the krm tophyt £t o al
tion to have tam  hanct of meees  Stbourmml ady weated the ntr
ductron of a para it Lharrs toarm 1w umtmthe km 10 ¢
. o1y rubling s ru hed ultan oversha 1 hin Tal ¢ Venlia |
Caleada (191} wnpl hel the put alardy Iflealt el t o £ T
Jerrug mewm nto the pmnca pr by mesns f th b prodec] I
enocsutcrn Our wo prfnna = Or Bl e ¢ In e 2 )

n it mat ntadt



MICO b (Al FD By DFRWATOFMATF 131

whih s mmpk and whch we fonnd  effcets 6 bo dul Acenrd og to
I be  Apul eroed portion of a fully & Soped (3 week ) eulture oa
Q boarand agarenmovedamd mi ed m mortar with  small quantity
of honey  The virulent paste 1 applied to a bealthy go neapy, over n
Txee of skin with the dimenwony of a flve franc mec nd smply cut
W ththe sorcors |} s pod 19 the only indrument ey for thn
applcation  The reultant mfection 1 contant nd T have had o fulurc
amongst 4 guinea pi o inocal terd It miret be noted howc er that
thrs conustency of | nalurs meult w  duet the fact that he worked
with Ctewomyer gra Jo«  and all other 5 cies do not work so well

The age of the culture weed for mocalation seems to be of somc
mmportance thou h no peneral data v ail ble on they  \fter { ilure 1n
our attempt t inocwl te gmmea p with voang caltares of Langeromm
sondenent  (Vanbrewsephem 19 0) we ricilled Catiner  suecoes 1n
wocalating thi dermatophste nto gmoes px.  od Ak erian monkey by
wung U coltares  Repetition {our expeniments with okd culinres trans
formed fallure mto sncee

The effect of 1nocuhtion of the gunes | | with & dcrmatophyt are
ppuent from the meventh to the tenth d v when ervtbema and
de qmamaton are evwdent Fuammation { the seales re eals mycebal
blament and Ltk 1 ter the bam re m aded Thee fall eventeally
Towards the third or fourth weck the only wipn of the mocalition 15 &
! brows phqoe over shuch the har o grow  amam

4 Culturs of Dermatophytes 11t 11ro on Isolated Hamy  According
to Vanbrewsepbem (1949) the cult re metbod permrt  the fact to be
etablmbed independently fmorpholo weal ch racters thatthe i t »
indeed  dermsatophyt  From t 10 dav after the mtroduction fa
sawpected growth wpon har the destruetion of the har by the funmm
becomes  pprent ertber by destruetion of the cortex toward the eentre ar
Ly the formatson of pxrforation organs which ¢ ter the hair and di wds
it many myment  \anbreuserhem in applymg thes techniqoe t - the
stody of numerous derm tophvt speces ha hown th t most [ them
can prodac sach Jearoas and that they stind bone amony, t the fung m
thrs respeet Th & pew dagootie method » mlvbie and & useful
technuue for stedying the merosc p murph bogy fthe  fimp

5 Wools Lught Thrstype fLght result when hre sobet ray f

elensth 36,0 A approumately paw throoph  glaw Atter—Wood
fiter—contamung nickel wde 1 the dark the radution camses \anoms
sulntances to finoresce  Margarot and Denlse drsco ered that kv m
fccted by rmgwoem floorcscesm Tood b bt Thu o comequently  wed
e diagnows n following the trextment f patent and m the deteetron
of sources f ontammation

When & hikl s bead affected by mserovporm r+ wmmed 10 W ood
beht the patehes of fegne fondamte exhilut & greemu h fuorexence
Infected bairy molated amongst bealthy ones or whieh ba  fallen on the
clothes aro savly reeognited
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of the wrticaria tvpe or & retarded naction of a tabrenkin tvpe The
reaction appears immeditely after the mjection 1t 1 ko frequent than
the retarded reaction which commence s after 84 hours and tak.es the form
of & prpult surrounded by an ervthumatous rone sometion  reiehin,
10 cx in dameter  the reaction reaches its mawmum towand the wcond
or thrrd day and usoalls drappesrs toward the foarth or fifth dun
sometimes Iiter lesving & darki h prmntation and a aieht dewqu
mation  The Jocal reaction may 1 accompanxd by & peneral o &
moderate temperatere di comfort polsmuclear nutro) hilta and rlutn
lencopenry and & repional reiction (inflammatory condition at the it
of the mycoms) In non senutive ndinadual the mjection of trkophy tin
produees a Iy mphoey towrs (ef Cas k)

All dermatophy tes do not senate equally  mdi sdnals with favus for
cxample even when the attack s viry mnons  how no nactin Stron,
rensitmation accompuny dermatophvte of amimal orin 7 rekophytox
rubrum very Iittke  whilst F pidermophyfon flocca wm 1 known to be om
of the most active sennitizers

Ihe tnchophytin reaction has anly one group mxafioty 1e it canls
inlueed by trchophytm prepured from any dermutophyte 1n & pon
affect d by & very different dermatophiytc It dagnostic val  thus
very hmited It 13 pomtive 1n & certain namber of indn xlnaks apparenth
frec from dermatophyte infeetions  Mu hatbhtt and Thretor (1931
found 1t to be poutive 1n 181 (60 3 per cont) ot of 10 hoeally attacked
by a dermatophy teinf ctron and inonhy o (4 pre nt)out of % prmrenths
unaficted indrodualy It 1 nernlly admitted that ther s a hyher
pereentagc of postine ractron n th control cxprnment  the renlt of
American workets are m any case correeted Iy the £ ct that the poreentag
of poutine reaetors reaches 73 pur cent m enses where linral diagnosr
#a conflrmed by microscopte  xamumton or culturr snd falk t 4
pr ¢ ot n thow cases where thy (xaminatron wa negati ¢

A poutive raction may b fourd ten v areafter thenf € on which
e ed it

Scnratinaty to tochophytin ean be picinely tran mitted 1y npecting
mrum from & poutive raetor mto the hin of a nep ti nactor
(Prouenttz Rustner phenomenan)  The roiction woukl T aot matie in
aeny, the sernm of an imdivkinil pnmyg an wmmedate ract a fth
articana type Aerording, to Tt on and Hegurt (1049) th ntardal
raction—tubireulin type—rs the iret to appoar mwk  sad ot byt
trwnlar antibodr the pRicoerotn na ton—urticanan typc  pf~
Iiter and 11 rendered ol oas 1y 1l e crrabiting antibodx

Once & soare of dcrnatophvte inf ction 1 ostalled inap et fan
arpami m it ean moy  fir a certain detance bt beinlen the 1= n
produced by the ymmedmatc cxtenroon of the para st ot m Ahers 1
which Bruno Blich gu ¢ the name trchopl viel - ppear at - d unr-’
Ursnally appuaring on the teotheday (thenf ction o lat £ trrchert bt
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correspondl to w st te of eenmty ity mdeced by tnchophytm 1o fact
agreed that they sppear only in postive reactors

Trchophytxds arve abruptly and exhiat & rymmetrcal distnbution
Thiy bave s vanable appearance knotted erythema searlastinform
exanthema  pohvmorph ¢ erythema  erythemato pustalar  erupten
dyshudro = belen  Ingechion of tnchophytn mn & person with tricho
phytul prodwess ¢ the poation of the mjection trchophyviuds with the
«ame elmical & pert as the pre cxastog ones

The exact eauve of tnchophyteds 1 #till unhnown Tt m thought that
They may an  throogh the ya wge of the fungo  {hrough the tlood or of
senmtnmy sub tanees prociaeed in the centre of dermatophyt nfection
The symmetnesl Iepoution of the tnebophy i sogyest that they
omgmat from the blood The fact that m certun cuees t ha proved
povabl to 1 clat the fungus from the blooddream of pabents with
tnebophytrd fasours the parsutee natore of therr formation  On the other
hand the cudence of 4 toun m the blood has ot 7 hren demonstrated
(Peck 19,0) Certam writers hold that trchophytsds may anee by the
ontact of bealthy bat senxtzed skm wit! tho sest of the micction  bat
the characteridio symmetry of the kenous opposes thry yew

Trehopbytd are vanlly stenle and nearly all attempt  to entture
from them hay  fmkd VMorem r it mwed be admitted that the fack that
Tewione 3 sekd eultres o proof that they cannot b clemed a thebophy tade

The tnchophytsd concept ha rapndly become \ery popular  From there
st ha heen en®y 10 pase to that of s in geners] and the moerobed 30
particalar t dev, nate all te wome of an allorgre natore appearng o
distanec from a sest of md etion responsal o for them  Actondmg to Peck
{1340) the following are the crterm which permut » diymosa of

mrerobd

(1) The orpanrem n ponmble must be demonstrated 1 what w
comadired to be « el 1eal mamf sation of the divease ¢ henon an
Athiete s foat

{n) The organran molst d moet be pathorent  Thas howerer mnot
sbolrt ly  entm)

et(::\)ﬂ;\mdmnmﬂutoth 1 of tuberealm or trrehophy tm mutt bo

(rr) What w regurded & & m crobid most frequently  company the
primary jeoon

() The vame organran & w wolated from the pnmary k wn mut
b ottamable Ly haemocalture ([t wicaredth t1hs crsteronm bowrver
only sidom enfied or \erfimble )

(1) Tbe merotnds must ppear after tho poomary lewon

( 1} The mucrobeuds are namally stente

(u) The dmgnnan of W1 13 support d by—

{) Ther sppearsnce m the form of multide dremmated
eletoenta
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(8) & tendenes towan!  the svmmetrrenl disposition of the
t

(€) a tendency tonards spontaneou recoreny after healing, of the
primary ecntre of infeetion

From this ides of catancous trichophyvtrd  there ma t ndunces to e
to that of sasculir k<on  Fren thoagh the natare of the former acems
to be readily acceptable much has still to I dore beforc there ewn be any
contxtion about the hiter Puek (1950) disrded the trchophstel into
foor Lroupn—

T Fpudermic tnchophytud (attacking the epedirmm)
{a) Ferematond (dy shulrotx)
{8) Irchenowd
(¢) Parileratouc
(d} Teonaxuform

II Cutancous tnehophvtd (prtienlary aitaching th  papillan
body)
1 Diffuse forme—
(@) Searlntiuform xanthemas and enanthema
(&) Frvthrodermic

B Cucumsenied amd de mnate forme—
(€} Follicular localuzations wsually b henoed
(#) Localzatnns nat evelu s dly folheulr—macnlos p pu
Josc and ten exndati & eruptions
() v peloed forme

I Sobcutwneu  tnchophvtd  (bypodermi poduk of Lnctted
ervtbema type)
(@) \cute form tendun,, to hual
(5) Chronuc f rm tepding to merem ¢

IV Vascular tnchophytals
(@} Vemow  phlebat s migrmn
(5) Capillany  mrticam
(¢) Purpum
Th Wdes of va culir tn h phvted wecm Iack any hrm nppert
Poek howe T opoex & far as to sfirm b mg scen priphifem e
whi b be attobuted to s «ulvr trchophitsad  ( rtamal 1 ton apen
the (weal rlition byn ixtwecn the d rmotophyt inf ction and
Thrombe An.t Qblt ran have eitler becn £moetten or rporte! with
e 1 conBdence  They may wefally i realied |oame [ thur
theort tral intery ot and becau ¢ they Tt venfiestion Thempea (1 "l
wa the firnt to sttempt to establh 8 i tronship b tuecn Atllet ft
andd Thrombo \n nti Oblteran (TO) At Imost th st (1 ]
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Meye Nawdo publbed hrs  beervations of 30 pahients with TO %8
{03 per cent) were saffering, from Athlete foot and m 0 of thews the
dermatophyte infection was mported Obeenvation of 30 control cases
reresled the evatence { dermatophyte mnf ctions m . (73 per eent) of
wheh O were of sersont natare  Gutancous reaction with tnchophytn
was poutine m 4 patrents soff nng from T O (80 per eent) wnd notably
m patent chmeally fre from Athkis foot whera only 8 of the
controh (*0 per eent) rcted t trchopbytin Ten patients werv olrerved
denng acute attack of TO  the attack w 3 peeeeded by aggm shon
of the Athlet foot in 7 of them Wever Nade vminly attempt to
explun the predommaince { T O m males though femal. arc equally
areeptibl. t Athlete s foot on the grounds that the divase 1 oroally
I ¢ I women and ks frequently accompanwed by s powtiv
trichophytm reaction Rev  and Grsham (1048) nang  technique
devred by Rews (1044) werommablet detcct  seular kwon in cwirated
sbbrts mfected by T purpurewm for 1} years More recently Holman
(1047} clumed to ha  btamed mterestin, re ult by treatmg two casc
of TO with tnchophytn mjections

60 far a8 we know the froblem rests ¢ tht point 1t would nok ht
been presented had ot certam elm il f ety recently beerved by w
grien them a povable alue

S Thoapertic Dhliahion of Tnckophytia  Catancows sensitivity
towards the wpectson of tnobhophytin only develops of dermatophytes
paraatme the wkn (Sahberger 1040) 13 does not  ppear even if the
dormatophyts 19 found m deeply scrted organe  Rivaher (1020) obverved
m the gunes puy, the formstion of a oluminon sub cutaneo  beecn
after L by & b mg Trichophy without any Lind  f resaltent
nomunity or ellergy Rivaber ha mcbeotherh-ndutemptcdm
cevrfully to desonsitize gumes pige by means of mtradermal inpectrons of
trchophytm T‘hn‘orku(lm)ﬁhmmmdmth:drnpnhcmm
of tnchophytm to be Masory

Theso facts and other anslogons ones ha  dmscredited tnebophytin

Tt n however to be noted that repeated mjechons f trch phymn
termmated without accompenymg cutaneows reactions evcn if et the
e of the first mpections they md ced eomnderahle reactons Tho
con erse would not bold good end 1t would eppeer to be mmpomnble to
scnmtrse man or anumale to trichophytm by repeated mpectson af th
mbstanee Fnun(mv)-me Tt may well bo that tnchaphytm—
anslogoas m thu respect to tubereulin—bohs v a5 pasa  antigen
capable of bemg meed for the detochon fa pre xvhng stat of senm
toaton but meapeble of md ang mmlir state  However lke
tubercnhn  triehophytin 19 able to brmg about desenwutmation and as
sch deseryes to rank m the therapeutio srenal agunet dermatophyte
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choca  and in ths respect we imchine toward the views of & namber of
worktts  No precise tcchmuque for 1te u e appears to have been det el
A peoeral dincetion 1 to mpeet intradermally o ce of tnchophitin
repeating this dove onee & week or as soon as the fArt ractron haa dre

appeared  The dose should be increused 0 «00n a4 the firet ane knet it

effect The e are menly sopgestion

9 Sen itiation by Dermalophyies to Subsance other than Trickopdyhin
The tnehophy tin reactron has already been described as a group raction
with the implication that with a fen rare exeeptrom it mas be poaine
for diserses produced by all the dermatophites Notwithstamlin, thit
very randt 1t mes be found to be posttive m other myco et caution 4
neces ary in attnbutin, ach reactions to non dermatophyte inf (ton
for appartntly healthy indsysdnals an able $o exluhut posts e reastson

The production of antibsotic substanet  Ithe penallin (Prek and
Hewitt 194 ) exphuns ccrtam riactions ob envod 10 inddn wluale s nutzed
by dermatophvtes after periaillin npetions  Prek (1950 di tiopunhed
amongst the reactioms produced by punerlkn (8) thi wrteanan snd

rythematous ty pe cansed by penucillin 1t elf and appeann,, aftcr a pooud
of 5dassto Imeck (3] the «pontancous type camsed by rene tuzation bn
dermatophvtes  this roactron of A tnch phyvted typc appe ™ after 45
hours For comphtcneas 1t 1< neevsary to i Jade Moctions can w1 by
products accompanying, perreillin such & retarding, sabstanc

Thuv via parasnstuationd the d rmatop hvte an ¢ ntol ]iwin.
from the restnicted fiekd of the dermatophyte infiction to anach iy ¢
fiekl meludmg the vanous triehophytul  whert parrimg prraik eres!
reietrons are frequentls to be found

RITIRINCES
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CHAPTFI I\
Haplomycosis

Fuworns (1H8) 1y e the nume haploms coun to & fum T di rnee of rodeot
carwd by Haplorporangium panum Fmmons and \<hbam 194 Thn
orpanrm %as rolited from the lungs of by per ceat of the pock t mice
(Prrogaathn ) eximined by Fmmon and \<hbam (194-) shibt iImests
pating the mexdence of Cocordind — mmify amonget the rodent 1o the
regon of 5wn Carlos Anzons  Other rodints sere found t0 1 maturally
ifieted (eg Dipodomys Citelle  ete) In Canadr Dowdmg (191 )
foand 14 infected animal out of 271 rodent taken 1n Allxrta Cher
actcnstic spherules went «ncountered 10 the hun.  Thiten of th
infeeted animal were Prromyscus (Peromysca  mansewlatn  boreal
white footed deer mice) and ove was & red squuerel (Sciwre Awdesasce
ba leyi) Of theae 14 cascs, Haploaporanjiem pancum was ralsted from &
Whercas 10 Anzons the greatest diminuon of fancal eell obtamed w
5y i Alberta spherukn as e s 770 4 with wall thukne 8t 104
wore mecn
Ih kesons 1n rodent haplomycon ar diserct and confined to the

lung tiseues Thes asually form a poarly deyeboped grunukins Anibyoms
Jeqons wern experimentally reproduced 1y sntrinveal tnoculstim int
white mice by Aahburn and Emmons (1M5)  The « cxpenmental k son
homercr exhibited a tend(ney towards spantancous ron sxm aft 4t

month  \shbum and F mmons netortheh & conuder thom to e mon
than a mere tisne reaction In respon ¢ to tl e proscnee f foran be hes
They support therr view as follows  {1) by th fict that hilled spore &
not produce thr revetion by the appearsncy of 8 pemy sl rlymphicvtie
mfiitratron at & distance from the cranalomaton freu ¢ j b the k
but regular prowth of the bk 1ons fwr 4 ot month

Within the tre ues of natarally if cte Lrodent the p thow nappoar

roundrd cell whieh attam @ limetcrof [0to i x A noled 1
thuse il may be  ors moeh crat ¢ Fde | rubtion =
(hars tecwtk of (oredisd  mm ! ha ne er been obaned T
protopla m  darw pon vaceol ted nd basopt T n the b [
expenmentally mfceted mic the fumd tre tune ttam d mrtes {
40 p aftcr two month  Thes sphcrmks reon ket by athnb o
Lrane having s el ey th v inclndc s lap exbophin mnd s
Jto u wde contamme a bawphilc no ks 10t ~m(m¢(:‘
Thin 1 0o codowporudatson I short the sphenes) by frm
Haplotporang wm part m rescmbl vouny sphermlesoft arerd u
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Fuwxon (C M} U vamins (LLT) Th tolath of M plesprra pem
Part wmn sp and Corcilrerden momilis from wild rodent Theirnlu w
ahip to coccHloidornycont  fwdd Hewlth Feport (IR ) 87 40 1

Maxt™ { W) New or nutemorthy fumn fre 1§ nana [ € lamt
Upcelogm (10X ) 29 818
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CHAPTEFI N\
The Histoplasmoses

It ™ rocaniy to Istuyew h human heed plismosas or Darding,  Imevne
efxzootse [y mphangitns of the Fquxlee and perhape b toplianows of
rodents The. first of thes will be deakt with o fally than the other two
wiach will be only cutlmed

A HISTOFLAEMOIZ IN MAN
Deftorhon
Hretoplasmoas w & my 0wt of the nticalo endothelinl yotem canaed
by Hysoplacme caps letum Darling 1904 It v harcterized by anaenna
and hepatovplenomeraly  The i nommation of thes myecas
ba rarely been im questin  t1 somet mes called Dhirding  drease

Htoneal

Hrtoplasmous w + trwt recognmad by Darling, 1t 190w helst sceking
coaes of hals sxsr m the ngon of the I nama sthmuos orgurtm
frund m the treoes wa reparded & & protornan and narud Ji wopla ma
cxpenketem by Darling m 106 when he drecorvered t 0 new cascy In
1913 da Poths Lime n & comparatny  study of scetsons from hretopl

w0ty [ymphangitts of solipedes and kals azar camo to the condlawon
that the |ent of hrstoplasmiosts wa not & protoroo but & fungn  The
foutth case f hrstoplasmowrs ¢ the fimt t Lo found after Dartmg
rport w  described by Riky and W taon m [926 It wa not antd
193 however that \onbriun conflrored da Pochs Tune  findin,. by
et sting, the patha,en from the blond of 3 oung chikl  bom Dodd and
Tomlm (1031) had recognmed dumng hm bf time to be sabjeet t
hatoplemows The mycologieal tody of the orpanmm carmed  mt by
de Monbreun merely left t b suocemors the problem of ta aystematt

De Monbnon contribated  further e entul fact by roletin,, the pathogen
from & dog and demonstratng that t may bc moeulited mto vouns,
PxPpus Thw aathor fartbc proposd that the name Dirling  hrst

Plewaogy  ghouk! be replaced by Darlnige cytomycows  Further
oatnbutoes to our knowied, of hrtoplasmoss were made by Van
Pernn Denwon and Hollinger (1941} and also Zarafonet!s and Lindbery,
(1%41) who demonsirated the eutaneoms sensrts ty to hitoplaemm of
Pbienty guff mng from hitopliemoss  thew sutbors regarded thr
action s epeoific  The mportant work { Fmmous and hr achool on
the etuology of the dreease will bo g1 en later

19
—Tm)
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Importance and Geographical Distnbation

Lake the other great vieerl mycowes hrtoplaamoss u rin th
liternture recording aboat 100 c1ses It attacks without reral dutmetson
wdivadusls of two age groups  earls mfaney and the fourth ARh anl
uxth decades  Whereas children are aff cted regardle 2 of et hntophu
moss 1n adults affiets twice as many men as women Then 1 a dight
prepondcrince of cases among st agnicuitural workers The youngm «t cm
on record w undoubtedls that of Schiumb rer and Service (1944) why
dagno-ed ht toplasmos: pre morten (by sternal puneture) and post morfrm
in & male cluld seven wecks old on entermg ho pital who died two wecks
later from hepatowplinomegils and anaemin

The histopl1emoans cascs 1re mamly found in the xtatos of the Muldk
Nest of the US A (M sours Minnesots Michian) bat it 19 & drsesst of
workl wide dntnbution Cases are on record from the following recions
South Afre bouth \mener {Argentina Columiva Brm! Urogaun)
Enghind  Austria Hawau Java Vewco the Phil ppmex the Sodw
Tunezuels

Etology

The etiology of hutoplesmons 1 1ot yet known with eertamty but worl
0 progres suggests that it 1« & 1 cas of rodint which may be trim
mutted to dogs cats and man Ix Moabreun (1919) it di corercd a cam
of hi toplasmoss 1n the dog  he showed the strmin of Hisoply ma
capexlatum 15olated to be wlentica] mn all respects with tho 1erlvted from
man and that 1t could be 1poculated by mouth to youny dog  In 194
Fmmon Bcl) and Olvon published an aceount of theyr work 1o Vugmin
They eaptured 1 0 0 rodents in the Loundoun County njson where foor
cascs of human and three of (ampe hustoplasmo 1« had been o eartded anl
demonatrated the pre ence of iwoplarma capawlatum m ote mouse axl
tcn mt  Large amatomo patholoyral ksons wen not foond the
ammak from which the fungus s rolated amd the praut wa mainls
rolated from the bner and the sphen

The mcthod teed by Fmmons and hi €0 orkers 10 Takany, the
ol itrony conssted of performiny, an autopy with st nlred indrumnt
upon pewly hlled antmal  the abdomen having first becn cov red with
awolution of erean]l  Frugment of vise ra( pleen bvor supraren b Junes
blulder hilncy } wer then euhtured on Sabourand s medum whht
othr fragmants of the same 1 teurs were pracrs ed 1o formalm antil aft ¢

to 4 weeks meu! tron at 30 C the r okt of the cultan wa pundtis o

nepats ¢

Ohov Bl and Eramon showed at about th same time (1047) th t
thes couhl obtain cultuns of / foplaows caps I1tane frum eru hed hdh
(Dermacentor carvb [ ) pre wrds fed on » dog naturally anf ted it
hrtopl mowe How e four dop placed in contact with th et ox

wed 10 div g svmptom

b In 1940 F mmons g:mb(k'- weprred by B o m he e of
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cocedindomyeosa  rolated two strain of I copruletum from 38T
specmmens of earth taken from & furm where he bad eaptured 7 rats mfeeted
with heetoplasmo 1 Further be dumotstrated the presence of maero
econdie or echinolatc chl mydovpores charactenstie of Hidoplayma
capedal m m aqueony srpenvions of the two gpeamens which yrelded
theso strarr Thue it 19 ¢ wdent th t thes parast find tn sod & mediom
{ ourablet 1t reprodoeton m the mprophytic stat

Pathogemeo Agent

The bmomsl H wojlamma cnpenlatam wa proposwed by Darhog m 1908
when the orpantm wasknow n only in its prrwstio form and was moreo et
regarded  mprotozoan [ spit of thi confu wa at the bemnnmg there
1 Do good reasmn for not ntamin, Dithng s name for the agent of hust
lasno<s De Vonbrenn b took this view when as the firet to  olate
the parsait  he furnrthed w complet deacniption of 1t

How er the followng synonyms are encountered m the Lteratore—

(ryplorocew cnpradt (amtellam  Fosodam  enprelet  (Darling)

and Chalmers 1093 \oore 194

T refopis capeniat  Almesd Soprdom wm sp H smann and
1033 Sehenchen 1934

I andan  panforme \onte Hudoplarma pinforme (Moore)
1934 Dodg 103

Stamed by Wnght or Oweme / woplasme capeual w  ppears i the
blood marrow or the reers s round or oval body with » greatest
widthof 1tod x 1 most casea 1t 14 an mitrncellohr melovon withm the
cells of the ret culo ndothelml systern m macropbages and gant cel
It men loped by & refringent caprile of anabie thichness which does
not stan by the osaal procedures  One end of the cell 1 often Jew threk
than the other bodding occurs t thi acommate extremity It w the

Howe er the absence of blepharoplast dretungumhes it from a Letthman
Dnnovan body

The wolation by Wonbrean f the parawt m pure culturo from the
bood of chuld mfected with P & d the
of the organrsm whieh ha & yeast Like aspeet m the parswtie conditon
Tt  flementons m caltare 1t w 10 fact possible to obtam both phases m
caltnre the yeast Lk plase calied YP by Ameniean wockers bas the
sume morphology as that of the organwm 1n the tismes whil ¢ the
mycebal phase ( \P ) ba tbe aspect of flimentoos fangus

Thers 1 1o outstandingly charactermtio featare t drtigreh ealonres
of Hitoplasme capeuiation Tho yeatt bio phase ppears ea gmall
brillant whitwh eolores whlst the mycell pirse appears as  whit
down which avsumes & brownrh coloar after two weely

The colomues of the my cebal phaso are made op of segmented branchrd
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hyphao 25 ;s wide  Bosides the ordinary ehlams dospore often 1n ehum
they aLo p1ve nse to large round cells 20 1 in dumeter by the expinaon
of termunal or Iiteral fllaments These cell4 contam nemerous fat wloboles
Thewr wall thaekens and dorelops excrescences very inegulir in form and
tength which may riach  to bst Thewe rounded cells wrth rough and
untven wally form the donunant feature of the mycelinl phase of
capaulatum  they are calied echinnlate chlhmy dovpores atalagmorpon

(Cifern and Redaell) and macroconrdia (Fmmons) The echinulat

chixmydospores anso both on armisl and segetatne mycels In fact
varrous types have been deaenbed  According to Howell (19%9) sporaly
tion of the myvcelmm gives nso to (1) spheneal or pynfwm tuberenlite

spores 100 ge1n diamcter either sk or born wpon ehort pedieel of
the seral mycebum (1) roand o orval sport 3 to M p wpon short
pedieth of the submenied myceknm  and (w) round or oval pon
sk or bornt pon ahort pediceh of the e or mbmered nyebom
Howell and others comsrder that the two [t sport t¥pes 1 onhy trana
tional pha & m the formation of the tabcrenlit apores whih ar th
matare forms  Whilst rocogruzing, that the struture of the  hmalat
chhimvdospony dot not permit of their beng reparded ¢ 1 &
Vonleeun calls them  ascms Lle bodx  or  ascus bke el Vivm
appears to have been the oaly one t ngurd them asm

The myetlal phase alnavs appears m the abwnce of any [urtmrlnl';r
procautions and the v ast hke phiw Iway tind o pro mwt "
Howe r alghthy acd pH (8 ) slichtiy kovated ¢ mpemun :JJ
abandant seratron arc fa onrabl fictors  The mycchal phe \
appears on Sabwurand s med om on ck xtrow par potate g lstin e oo
Lread whateryr the incubation temperatun
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De Wontrenn drew sit ntwn t the need for wmng hydroehlorio and
not seetie sexd t adjust the plH of the calture medium  In fact acetio
aoxd a well an small amount of sodmmm  eetato prmvent the dovelopment
of the fangms

Colonies of the yeast LL phase are mado up of voxl celh Jto 45
long which bod only ¢ ther acuminat end the bods remunimg attaehd
for some time to the mother cell by a thin filament often as much as 4
lorg, In stained prepamtiony the chmmatin 14 n the form of & creseent
ncar the rounded (nd of the cel! There v thus no cwential differcnce 1n
the appearance of If caps lat mmthe trene andinealture fthey t
Like phave

Ttrmjecta difffealt t et and hetp the viast L phan 8 R Hany
to bt mtbe myeelrl phase There appear to b fonr necesmary
() s temperatare of t least 37 (. fue below that temperatun the caltures
rovert et itably t the my¢ hal phawe (1) & medimm neh i peotewn
preferably contaung rabbet  Idood oc that of anothcr anmal homan
blood being exeelkent  {1t) & high depree of humidity drying  awung
revermon t the mycelal phase and () 5 fa tar the natare of which 1
ot yet fully det rmmed but which probably my 1 es the level of CO,
concentration m the atmosphere surroumdmg the enlture 1t hay hitherto
been correetly thoo bt necevsary t weal the calftoro tabes bermetseally to
obtam tho veast Like phase of /7 cap lafwm Thrs doubtlem ot only
emeares the mamtenance of & certam depree of humsdty but alwo
estableshey & mafficsently brh concentration of CO in tho eultures  factor
of even greater importance  Indeed accordmg to B Ben the yeast Lke
phave of /] caprulatum & well as that of I/ farcim wot m may be ob
tuned by caltanog in an atmosphere contanmy, [ to 20 per cent CO
The O may not be replaced by rutrogen and a low ning, of the pereentage
of €O, to belaw 1% per cent causcs revenson t the mycelul pbase

Inordi to obtam the yeast bk phase other kv obyrows cooditioms
are necesaury  In parteenlar 1t 1 cmential to colture on sobd medm
Salvin (1047) was unable t obtam the jeust like phase on bquel medi
sacha broth scrum or broth coata ning, 1 per cent serum H obtamed
# bowerer oo & sem: Liquxl medrum with the followiny, compoution—

Proteow peptone Daf 10
\eo peptone Dif 1%y
Tryptose 32
Qhucon r
Sodiom ehlorxls 5K
Draods m hydro,, n pho phat Dy,
Agar 1 54
Drstilled water q 1000 ml

On this medim the optim m pH for (rowth | tw fiand 81
Tho terperature of 37 ( meww tal frst2 or 1l thin parvcmon
t0 the rycobal phase Optimoos vi sty b btasncd wth 1 75 of agar
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m 1000 m! but the agar may Le nplaced by a sbcon silt  Aerondin,
to Balvn perfect development r obtamed under anacrobre condstirns
n mrvtares of 10 "0 40 and 80 per cent of ( O wath atr and kast m 100
per cent ovygen  S1lvin clamms that th medium 15 better foe retanm,,
the yeast Like phase than one contamning blood

Further all workers agrec that the veast like pham o el be
maintained by frequent teansfir evers Jto T day

Ashas been seen the addrtion of blood to the medrum 1 not ab ofatch
necestary  The youst hke pha  e1n be obtawred ona ¢rem mediam aron
Putragnani » medmm without malichite green

The tranution from the vea t hke to the myeul pha  ha ben
obwerted by de Monbreun by transf nng a culture of the vea t ke phase
to an agar plate (Siboarnud » mcdium) at l1boratery fcmperature The
yesst ke forms enlare and round up antd they rach 4 to 7 times ther
ongunal dameter  thew oclls Lrve e to & myeulml filament which mp
ments and yreld secondary filumenty

A number of workere have becn inten ted 1n obtainmy, the veast Like
phase from the myecelal phaw with rather contrudictory nenlt  Onhy
Caferns and Redaells (1934) and Connt (1041) appear to have micceed d 10
colturmg M cap wlatum at 3 C on & bload medium in ronkel tubes
Accordmg to Campbell (1047) 1t 19 qmto eass to recoscr the v at Lk
phaee by trndimng cveny o to 3 day from the myeelml fym L pt at
¥7 € to the following medigm which 1sa machircation of Frana & mechiam
(ef sporotnchose)—

1eal broth 1 00 ml
Rabbit or har« Llood S m!
DPxpton Wy
Clocox 1o
Sodiam hlorsde s
Cystine or evatind by rochlornk s
Agar e

The ngar it and poptonc arc added to th broth which 1 e ated until
the agar diwofves Th  ystme r« divodve | o safiexnt unti acly
solutron toadjust the pHto Gto 8 th nadded ¢ the midtun ThrH s
stenlized at 170 € for twenty minut  and after ooy ¢ A C the bhod
and (lacow are sdded ulir st b condipons Shakc npotedh for 3
hours st b0 ( and tobe cat

It mertan how  r that when only the myecdad phiso ) 8 whib
the ae<t wav tore ¢ rthey vt lh phes s tomoult ot ar

expenmuntal smumal srdd to n mannce polatem of the st Ik phax
from the drv teed wran
Symptomatolory
fall th smymptom fhivt jlas
It s detheult t gy & pre o piciure } i ion

moars but i meme st p worth rcaling o wolanty
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g ansemia lencopenm splenomegely emacution and proloaged fever
The dwctse peruists from some threo wecks to 8 months and m exeeplional
caeafor4 8 10and e n 16 years

In & chid the most important syme ere temperatore digests
tronbles and diarthoea follrsed by obswons hypertrophy of the spleen
ard Liver and sho of the lvmph nodes  Thath folkm s state of advanced
cachena

Tnadultsthe dra oftent Lesnalower coure il extenmie mvol e
ment of certam orpane may gy & steong bus and rooder dusgoows
difficalt  According to Mulr et «f (I19H47) 60 per cont of the enses show
Je oot of the sk nd of the m cous membrunk  Aecordung, to theee
workery the ewt neo mocoms mamfistations may be grouped m 5
eategona—

1 Ulceratian aml granulomatous tumoor f the uceal mucra (28
of 4 patrent <hibiting cutanco m cova

Tapales patcbes cntancon ukerstion (11 out of 4 patwent )

3 Parpuns kewom capable of ulceratson { patent )

4 Abecewses furnnculosd Jewons (rare)

5 Localered or generalaed dermites {rure)

Polmonary mandist toone re frequently poted & well ay pustro
mtestmal troublc such & dumrrhoea  mrting haemorthage perforation
Accordng t Parsons and Zarafonetrs (I } Jemons of the mxddie ear
were found m 8 canes and 10 one of Crumume  cuses the parwat w9 found
In the Tms from an otitrs medm

Other d cancs able t reach the reticulo endotbelnl ystrm may be
found aeocisted with hutoplasmoss Thrs 1 mrtwcnlerdy tree for
tubereuloans {5 caver) and Hodghin  drease ( eases) Coofuwon w th the
hiter m pomable even from the hixt lomeal standpoint and set ¢ ral authors
(MiDer ¢ & } mmst wpon the presence of cells strongly remmuscent
bternberg Reed  eclle mn twvoes ttarked by histoplasmows

Two good fi i works n the v of husts
most are those of Parsor and Zarafonett (194 ) and of Tark (1048)
Hutopatbology

Hisoplasma caprvlat m m  sentwlhy an mtracellolar parimt  fownd
mamly withm the erfla { the reticnlo endotbelial system Ity presencs
. the 1 of } P endmg with necroms
wiceration or caleifieation The parawt 1 found most readily mthe b er
spleen fung lymph nodes and bone marrom Duart (194 ) demonstrated
16 m the central nervoow ystem and the menmges  bo conmders that if
the paraxte has not been more often descnibed m the encephalon and 1t
anncoes tw beeause it ba not been vystematically looked for
of bepatie cella with centro bobular pecroms has been
obmerved m the L e~ the mnuses are filled with tightly packed macro
phegen as well as Rupffer culls of the parasites
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In the lung there 1 ma v inflltration by lary, monocvtes and the
alveoh are eollapacid

1t wall be noted m g i rwl that the tremocs an nvaded 1y 1 nee mono
noclear clement e that thers 19 no polyno k ¢ militration

Treatment
There sno Mt therapy nhstopl moos H wer r afew (a e of
novery by 1 (nnported whensalphad 1w . wed It1 interesting

t noteth t Campbell m! S law (19 1) demon trat d tho meffeet e
of sinptcmyern mpection mmee inf cted  cpenmentally with B
coapretel m od thrant budi ba wtim lateng, & teon upon the myctbal
plase  oitro Onthe other hand the seme ant! ora shos el that atchrim
flords partial proteetion t mice ag inwt 1 crpeniet m

Prognoss
The fatal progmows n chiklrn ma t ot Ix applxd withmat rcen to
adalt 1t seem that 1n cortam ¢ the dren may beecome Limited
after & proces of fibroms Some en. 4 frecoveny By e e n elumed bat
m practee thewe are bett r drrepanied

Dnfferental Dwmgnons
Tuberctlon hukemm Lalaaz r and Hodhin d = showhd be
duff rentusted from bistopd smoss  Theru 15 & nport of 8 wroog di gnon
of amaluass m & €1 1n which ntestmal troubles w n predommant
Then may he posuble eonfuwon with Hodghin d e wo onaccomnt fthe
presence of chment reemblmg, St mber, 1 ed cels in the treme
Park (1948) reported the formatson m the L er of accum latioms of
parastes strang, 1y emulr tothe paodo eysta prodeeed by tovoplasm
Quit ebearly no chaewl argument i bkt replace the demonstratson of
the parat | moetr proparatums or sechions or it olatwn through
exltore
Laboratory Eamunaton
I blood exhibit  moderat amacmim of th hypoehrom o type with
nd blood count £3 10 4 malbon  fun dew  Leveopenss 1 frequent bat
ot gencral and somnetimes  woctited with a rclaty e lymphoeytosss
The blood proteuns shom an alteration in the alburun globabn mt:
with relatis increase f the latter
Alumimuna s frequent The unne may jickl red o whit celhand
the organ1 m ha been cultured from urine

Mreologion]l Dungnos:s
My cologacal dngnoas 1n ol e searching for the pathogen and molitin,
10 eultare
1 Search for the organsm m the blood r arely saccusaful for th
hatoplams ar confined to the moooaytes It 19 mocs (eofttable to ~carth
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marrow obtained by <ternal panctun The smme alo applies fo smesr
preparations made from se:trons of porteons remaved by bropes Stamun,
of blood or marrow emears n carried out with N rght or Grema

The demonstration of H capewlatim 1n sectsons w effected by the el
baso stamns mamely coun haematovsin Vaseon # trichrorse Van ( seson
Coodpesture (ram Wergert and Cromer  The capende may be stained by
Hewdenhun and most sty er mmpregnation methods

Yor detinguidung hrtopliem from 3t hmania Pard recommends th
u & of Gram + methed a9 modifiedd by hrwpsn (19} or ebe Foshty
method (1931} With Rrajtan theh toplasas an vkt or greenrh bla
whereas the lenhmanit are pik red  VWith Foshay the hotoplion an
tained bluc and the lershmamas mauve It & notcwarthy that the
para ttie form 1 Grim povtine and shighthy acd fast

« Isohtion of the parauite by eulture 1y undoabtedly the best me thod
for diygnowing histoplasmosty  Paromy and Zarafonetss (194 ) indicated
that i 2J 1nrtanecs where the pathogen wa coltured] postive cultares
werr 1n 1§ obtamed from trsues 1n 9 from Wood and 11 one from marros
It sppears that wherca aearch for the pathogen 1n blood smaars 1 wmally
negative st can be ssalted often enough by blood eultur

Inoculation 15 carrred out on Sabournd ¢ medrum at 5 C orat T (
on blood medrum 1n scaked tubes  The culture tabes must be ntaned £
four weeks on account of tha low development of the parate

In & caw of (eneralzed hustoplasmsosrs Dubbn (albxtson amd
Fredman (1748) wert twice able to culture the pathogen by removing
4 ml of blood 11 & avnnge ¢ontaimng 1 mi of sodigm etrut The mivian
was Lept at hboratory temporatere and two weeks aftcr remonal of the
lood myeelium appeared above the Juver of white globuk

Experimental Inoculation

1t o0 too fre quentls ynon d that Didhng un geconfully att mpted anmul
\noculation of histoplt moss  Having faikd to cahar 1 sanim
wa it d to win mnfectcd human tiwat an hiv sourve of matenal fir
noculating guint pap. Dx Monbroun wa morc firtunat Laving at b
duspoal cultures of /7 woplasma cape lewm  From the o ast kle phs
and by mean of mtra enous upcetion  be produced in two monk v
(Maraen rhe » Vewonsmmilirtoth  fwnd i man and sbo mlrnln'!‘;
apremia lsrph nod  hvpertruphy and hp to quicnomepaly Dheat
oceurred 144 3 after mocuhition and the pithoen ®aa neo e from
the moncvte of the arcahting blood duniog the Uf tane of th antm i
Dot from the tret aft rdeath  Failure att nded thea  of the my b

Ao to inoval te a monk
e Inocalation f an ammal with a cultan from the mycebal w W
1 ast Lhe ph w pormut the meovens of the pathoy n from sanoa M‘;‘
aftee sy rel moath  Fropt i ecrtam eas b 1 the hoon d n;‘
bevome ¢ neralized] nnunu\dmmo!rnq-(hs-mmdnmdg
Accordmy, to Fmmun  Bell amd Olson (1M ) mire skl guios pu
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not exinbrt any farther symptoms after the acuts phaw of the mfection
bat 1t w posablc two )cars after the moculation to rolat the pathogen
from the hier and spleen  The dog which 14 one of the anrmaly spon
tancomsly nf cted ean esuly be mfieted 1n the laboratory even
through the diest ve tract (De Monbreun) However the kenmons do not
become (emralzed Brandt (190) showed that 1t 1 poanblo to mduce a
groanalized eff ot 1f the mocahition . precuded by X rradistion of the
animal

Catanci (194 ) workmg with an Afneanstrain barved no generalizs
twon 1n the moawe and the gines g but ho wasable t rwlat the patho-
en from the spleen two month after inocalation

Alen (1918) inoculated histoplarmoss int - mice and guines pags via the
nostnland the ea  and the resalt w  powtive In 70 e cent f the micc
and 75 per eent of the yuines py, reepectinely H  eoncluded that m
nature imfiction occurs \ia these two rontes

Tho varving remult obtamed by different workers trod to sapport the
vew that there an coonderable difference m the viruknes of the
dufferent straies of 1 caprulalnm

Hertoptasmmn
Furet prepared m 1941 by Van Pern Benson and H Tlmger histoplisoun
o metabolic prod et of / capawiat m de eloped in the calinre med um
Ita wotradermal mpectson prod ees reactions nmilar t tho  of t bereubn
1t 3000 became pparent that hitoplamnin moenlation not oaly mves &
poutive naction m those attacked by histoplawnosss bai aho 1n
apparenth bealthy mdi wduals Tw sets {fact ha  emerged from the
Ver) mumirous epsudemologeal atudes that ha e ttempted t  clanfy
the real pgnificance of thrs reaetson—

1 The extent t whi h the hrstoplasmin reaction m posrt ¢ vanes
scrardmg to the geographical orgun of the mdivdoale tested Thow
Retnmann and Price (1949) ahowed that whilst 78 per cent of the reudent
of \bmsours gay & pomtine reactson the eocrespondmy figures for I nneyl
anm and Northern Califorma were 9 to 11 per cent and only 3 per cent
Tupectively  Thowe regroms whicl yaeld the greatest number of resctors
aroako the ones which bas & the laryest number of eases of b stoplasmons

2 Iho pereentage of pout:  reactions  anes with the pre ence of

ealefleation m the mdis sduals tested  In stodymg tho vatue
of the test with nurses Palmer (101 ) sbowed that wheres  por cent of
them as & wils reacted to hitoplasmm the proportion wa 85 per cent
m those who had palmonary eslafieation famarly from Tennesses
remdents Chrrtie (18050) beamed 87 per cent of positay 6 reactsons m those
with ealcfications whilet 1n those without caletfication the percintage
wts half aw great Further only 188 pc ot ¢ of those with ealerfleatson
reacted to tnk and ths whols p g o only 18 8 per cout of
Teactors pomtrve to tuberculm
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OLon Bell and Fmmon (194 ) wert howeter nnable to estableh s
clear relatioastup betwcen the presency of palmonary caleflestion and the
extent to which there 1s pomtive resetion to tuberenlm or hrtoplasmmn

In any case conchuons drawn from many eprdemioogteal iny ertiga
trons a4 pre ent support the view that histoplasmous exrete 1n a mykd form
very much marc widespread than the senous form rreognized up to the
present and that thu mikd form ts 10 certain repions responacbk fora prat
many cases of pulmonary ealeificatson pres roarsly attrbated to tle renkoes
\erertheles the tvw of hutoplaemm does not permit of diapnous of
hastoplimos  and thert are still erow resctrons between hietoplumm
and blatomycetm

Prior Cole and Torbet (1840) clum however that thu test ha a
specifie value 1n the case of the doy,

Hutoplagmony m Afres
Anvet litth attentron has been pud to thie que tion even thowh 1t
potacwes an mterest out of proporton to the number of the caset reporiat
namely - cases 1Y and 1948 (Duncan) 1 eaw m 17 (Frwees and
Dehoye) and  other casee (hernmn and Arctas) Thuy interrst atem
from two facts—

1 The learons noted are mamly cokd ab cooe some of which tensd t
heal
2 The prrasite rcovend from the k son ha pnaterdim nwon than
thow wrually mien (104 1n dmmeter invtcad of 3 to p) and it 1
ugoally extraceliolar

It 1s not unrewsonabk to speculate & to whether thr o a drtinet
specrcs Catantt (194 ) who made 3n exhaystive 1wy stigation of oot
these Afrrcan strams makcs po xpicitl comment upon thie apart from it
poorly marked pathogenicity

Tarouomy
Moore (19H) erccted the genus Pordasm after having ook red the
echinalate chlamydospores to be ast However do Uenbrian wh e
deseribed them reparded them o ho mor th o wsews ke bodwes o7
ascu lbe cefly  and it 15 generslly agreed that they are mot asa

In 1034 Cferri and Recaell propoed the famils Hestoplasmacrae and
reconudered thi qoection with Vocchoin 1934 Thes authore b hev it
that the Histopla maccac shaakl be placed near the \ectarnmy eutacae
Cforn and Redvedls 10%0 and the Torabrpodacese Cif rmand T ebullt
192 within the larger family of the Adidosccharomy cetaresd (€ mﬂlh:
mond) sexsw ampliore Cfem 1940 The Histophismaress compme t
mnpk genn M <oplasms Didmg, 1008 of which thirc ar thre speer
I coprulatm Dithng 1008 [ farcminos m T ofta and Mo foe
189 and /{ m (shuru)(‘:!mmd}hdum 194 Tbe mrep«ﬁ;_
of Cifern ( al 15 based ¢wentislly upon the veast i aspect
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1 capedel min it parastso phase wherra when cultured the funges bas
both s fllamentons and & ) ast like phase In spute of obpections Cfern
and Redaell (1748) hav  muntained ther point of view

and Ubenken (1934) havmg asmgned & { ngus molated
from & case of htoplasmoss to the grnm Sepedon m Howell (1030
1840 1941) compared the morpbology and phymology of /rdopkeema
caprxketam with vanons speewes of Jepedontum (§ drysurr-m and §
Tylopen m) with Str phaxoma with Ch
and with Mycogone permicront  Sepedon wm drymrnu.- fonmlleu:nﬂ
spores bentie]l with the echmulato chtamydovpores of X cup wlafem

chlumydospores of 7/ caprulatam aro of diffirent ongm  Stephanoms
ltmfurmpb-hqnnmdﬂlnkmpmumdxﬁrmtﬁmnlhe

chlamydospores of k
Mmmmfmuhmxm-ml;ﬁnhwn-hchmm
Jostify the aseygmment of these two species to the genus Sepedox wm
Howell cooctuded that the remus JT woplarma constitutes among the
F syt mperfert a distinet genns possewimg certam  morphologicsl
affinuties with the genera which he has stacbed

Froe the facts here pat forward ¢ appears that the family Hwtoplas
macree may be retamed for the genos H woplatma but 1t m absurd to
smm thi family to the Adelosmecharomycetacone which are jeasts for
the Hrstoplasmacrse are fllamentows fangt with a east hle form

1L FIRTNCLY
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tm J Trep Ued (100%) £8 8 80781

Ba 0T (F \) Fady timue reactions to & South \frecan stram of Hiske
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Daxtrva (3) 1 protoawoon geural lafeston produeang peendo tobeccles 1n
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lwow (Rl 3) 47 PPN (C J) Jit jlsow min M Tep rtof
sevem cax anl a R oww of w enty b cwses  Arch Iwlern Y 1
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Prom (J \) (ot (( 1) CToRAPT(\ ) \n evalustson of the histamm
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ameobe
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Somowmtpara (IT G) LS m1y (V C) \ea  of Histopla mm In

miwt with wt pry { J Ued S (1001) 207 2 2% D
MavPrens (E) B N (M T VIT T e (1) Speafic cutaneon

nacthma withbit plam s J 1V 1 (1941) 117 4¥9 7
Awmsarosrr (( J D) L Lapresm (R B) H t phm o of Dadeg

be Rati th antk nc jroprtl  f the cawat gt A
prlmloany peport & A p AR Arm AR (1941) 7 4 R

B EFIZOOTIC LYMFHANGITIS IN SOLIFEDES
Fpezootro hymph m eolipedes 19 & ¢ ble cont prom ol

y cnrabl di ease camved by I sopltoma foroim xor m
(Rroita and \icelone 1883) Cfirm nd Reda 1 194 In the harse
the ase and the donkey 1t proxl cea nodulir Jessons often wheerated which
apresd glong the lymphaties and rach the oculir nawl and Luceal
wwow  The di case sas orginally centred on Notrth Afnea espeemlly
Algera but from there many eases bave res hed a workd wide drvsemma
tion mnce the Frst Workl W ar (1914-18)

The pathogen often referred to Cryplococex feraim wox (0T
Jerer morx ) was loog thought to be & protozoan m 1912 Da Rocha
Liraa. rtoearert 17 doplarma caprulat m sugpesting t the same
tizse tho fungal nature f the two organrns  Attempts at eulturo ba e
been mede mnee 189 by Marcons 189 by T kmhge 189 by
Baru Do aml 1006 with & certain amoant f sacecss by San Felico
bat \egre and Boquet m 1918 btamed the fimt seres of cultures and
trownitied epmoots lymphangitis of the horee by thewr ue  Home jcars
Liter Bardelli (194 195 1026) m twrn molated the eryptococens
motulited by eultors in the horse and even prepared & aceme  Négrs
ond Boquet and abw Bardell; were able t cultare the Alamentons form
of the pathogen by moculeting pus int s farrdy mmple medrum smch s
Saboarand with the addition of crashed lymph node (Negro and Boquet)
of thymus (Bardelh) from the hore Upon thes media the vesst hie
forms characterwtio of the pathogen in the tvenes enlargo and then g ¢
0% to myecelal flaments wheh yxckd ehlamydospoces and what Nigre
and Boqoct called external sporss  Tho latter which aro undoabtedl;
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The Levitroses

Introduchion

The Jevuroses arc dis 1scs ean od by truc veasts Thore an two tvpx
of such dt cax namely momlines cimed by Candidy albcan  and
torulom or crvptococeo | cau od by Torwlops weoforman \ will |
wen hiter there an ecertamn other peck  of Camdida b kles Candide
albicant which po e comx  pathogenkity but in pract only
Candida albrcan and Torwlops  weoformwns arc of mmiportanct m this

Aprer cdefimtion ofm yea trnot <a v togny  thowghat) ¢ moralh
accrpted that the yeast are fungt which reproducc onty by backding  But
tho ability of ctrtain filuneatous fungm ¢ ¢/ doplasma Sporolnch w
Bladompees ta reproduct by bod hng onder ecrtain ondition ither 1o
the mprophytie or the parwtic statc  nmders thr definrtron voud
Aecording to Shinr i H nrer work  The veast an tnne fun
whiel the habituu and donunant desvcdopmental fwm < ank Hahr
bhinmer thus ckarly cmpbasz  the dommant morphel v amd nmt
buddmy.  On the other hand the alslits af many vt to form & pudk
mycchom brngs them nearer to the ilimenton fungs even thooth th
budding mode of formation of the p o mycolal il ment (dt tingos I
them from th chara ten tie ¢ rmmatin of te myahd filiment
Tudegren (194 ) <howed the budding procces imod « the xt nwn
of a tube from the contral vacuok to s repion of the eell wall which b comes
thinner as 1t furm  an (Xt eence upon the mother el Within thie
serescenee which later becomes the daucht r el th vacuohr tat
penctrates and scts ap the vacuok of th lawghtr T Th tx «ll
«eparatc L) & bisal condrction at the xlentiul poution »b n the
(xcresci e wa formed When haviog nached the mee f the moth r
1l the ddnoghter coll seprat 9 from st s mw vew t ctllan«  apil of
proda g wmtlar bed whick either acp st or rimam att hrd 1t
daught r cell conting:  rowth in ond dirtetion to form  hlament whweh
i tom may bud off otherx & p wdory hom noult Th pewde
myceliom made up of hlamnton amd rounded 0 ment wom |

o Cmplicated branch 3« m the momphal wy of whieh wa ng nled
s sufhict at ba e by Lang ron amd Tabee (191) r the n ton of
p i detinctions  lanprun nd Coom (199-40) 40 the nome
Mistews (Ma # ¢) to & rewdo p rminat on ) roces thunbed n 80
by Rous and Linos wr Incult resof Cand bathare 1 the ) srance

1ts
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creation of the | nus Candidat whil t Stelling Thlker v work (1931) on
the sporogrnon v¢at  and the papers of Lodder (19%) and of Dhddine
and Lodder (104 ) ont the a<porn enoms veast an noteworthy  Ladder
and de Munper (1947) have cli<ited the a<porogurous 1esnts mto tu
familus the Rhodotorulacct and the Torulop wiaccre Th Rhadotorn
lacere arc asporogtnoa veasts which deyclop a red pument of & carotinex]
nature Thew vea t have neither patho, nie nor fermentative oW ¢
Very wrdespriad i nitore they are fnquent contaminants of eohtun
media inoculited with patholomesl produet  The Torulopudacess an
asporogenion yea ta pliced wto two sub familes aecording to whether
they form a p wdo my eulrum (M cotorulodcae) or not (Tornlopidouleac)
The latter compn e 1% genern Torwlopn  Prtyroeporum  Wyeoderma
Alorclera Trigomopn: and Schr oblatto porion  Only the penus Torwlopn
haretenzed by the formation of & thicl cypsuk inchid & pathogent
specrex numely Torwlopat meoformans th agent of torul n or crvplo
coccort The Mycotorulonlear compn e three pomrs Candids Tricko
porom arxl Bretianomyce  \ccordin,. to Languren the pona Trcka porox
which forms a true mycelium ought not to bo el I with the + ast
1t includes the specws T begel the acent of the whit puedra The
Trichoaporon specws arc an any cise di tinet from thow of Canind
and Brettinomyces  for they form srthrospores  The Hrelkanowyer
spectes (cf Custon 1040) art My cotornlondene distmngm hed by the a nal
form of thur oIl and mten ¢ acudification [ the cultun medium aod ¢
acrobie conditiops  [hey an of practicalintcn tonly to th f noentation
industrny (Brettanomyce bruxelien b lamlicns) Thi Candida e
an My eotorubordenc wath the yoast form rounded roval and the peudo
myelmm forming s complicated structune omnsminteil mith Nborate
wharl  Sonie (andda spcer ane patho me the most important of
these Ixin,. Candida allean Diddens and Ladder b ve It tingu hed
«peeres of wlich 13 an saprophites and 1 ar | thoeen Tin Can! 1t
rpecic an di tingurhed from ond another by thar f rmentatr a tien
on augare and the nature of ther aopar  rmtro. na militian Onh
the albrean growp (C albwan ( fnad  ( sellatord o ( trumcaty)
fum chimydospore  Thes charn ter di ingurdw th m aharply from
othcr My cotoruloxdca

Shanmer (14 Jreco v three familh of imy of ty adt

1 The Sporoholoiny t ecwe whih St Im, Ixbher nan!
buwndwmyetter but which Skinner copd v to b amperd t funi)
probably nhited t the biudmomyectes
Th Rhod twuhicew ¢ maponkn 1 th Ithodotorul  « of

Lodd v
Teo an 4, ltg 1t 1 @b b1 Pad o) bars
£) InMt offam tip of | lan Fugh of Mab sl f ek R
of V emin Py e mtonl lanl s GO0
trarw ! dnat  f1 mwtlp (0} it of Ut P h
wl ot e 1o In (T | al Met 1 e st

ur Al
(F eter b glanl
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3 The Cryptococeacoat corresponding to the Lorulopwd cene of
Dhddens and Lockkr 'l'be Crvptococcsciae are divided into two eul
famibea the Coyp! (Tocul dondene of Thdder and Lodder)
and the C.nd.\dodru- (Mycotoruloxkere f Drddena nd Lodder) The
Candxdosdese o dretobuted monget three genera  Form  which
prod ce blastosporc  only are pat in the genws Candida or the genu
Bretlanomyer  those which produce botl blistospory  and arthroepores
are pat mn the genos Tricksaporon the  which prod ce arthrospores but
nobl stosporeaare cxcluded from the family, They metwle mach orpan me
as Cealrichum candrd m (Ol m joct )

In the enve of imperfi et yeast  the speex n basd ex entially on ruch
brochmscal harueters 8 ean be d doeed from f rmontation stodie and
the sumilition of smpare or of nitropenon smintances Lan ron aml
Coerrs rewen the name fermentation for the anwerobie breakdomn
sagars sccompansd by the formation {earbome ed The term sugar
slectinrty refers to the capaeity of @ ) <t to met Lole thrs or that
pare mepar The EFoghh terms an ps productron  (C) wnd  acd
Troduction (A) The wnmihtron of nitrogenons mbsta ces emphasizes
the capaerty of yeadt to whlze one or another nitrogen compound
geocrally anamino oxd & therr sole nitrogen source

The stabulity of the f rmentation chiracters of 3« ba becnm ch
dwcamed Vost  thontesregard them st bk en when  transton
occurs from phaw Itt phase 8 Accorlngt Langcron and Goerra who
are amongst the most rdent eupporters of thw sew apparent dnergencies
of remalt are doe to three mam camves—

1 The use of yenst struuns contammated by bactcrie These bict nal
mf etions may pere t for  loog trme

The ute of mrced strams It often bappens that a mumber {jeast
stram the colonies from which represent mivture rathe than  sngh
sttan are rolated from  pathologicil prod ¢t F roent tion stodu
from these @1 aberrant rewult  unlem the m vture shoudd m ol
xymatio and axymatio ) casts

3 Thou of rmpare sagars

Accordimg t Rl trom (199 1018) there are tn  princrpal types of

enxymes

from stran to stran bk may cisppear if the eomposttion of the eulture
wedrum 1s altered Aecordmg t Rhoadd (1841) m tation ecnkd Lrmg
bout stable modificatsons m the formation of epzymes From th 1t
would seem that thero Are tw  cammes { an tion mn fermentation capaerty
¢ adeptatsen and mutatson

Rhosdes carned oat hrs expenments with Seccharomgpee  In medcal
myeclogy as hutberto practived the stability of enzymes may be
for the determination of Candida specsr pros xied that the cood tions
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indreated above namely punts of the troiny and panty of the sugar
are scrupuborly repeeted  Ceorne and Plankett (1948) mestinitmg
ten strain of Candida albican hept for 1 to 4 veary in the laboraton
noted morphological modifietions 1n «x of them  bat nat one dhowed
the lightest alteration in the fi rmentation characters

A THE MONILIASES

Deflibion

The name monuawas s mven to acute sub acute or chronte ml ctiom
camsed by vewts belonein,, to the genes Condida ard chiefls to the spiowes
Cardida albrcan The Lm and the mueoea an most frquently molied

Tht term moniba v used 10 carment ) ublieations and ehoakl b
retmined s Slunner ha noted (194 ) 3t woukl b recnttabh of mads
froations 1n the systematies of tik Lenoy 1n question shoukl one mne
determine a chan.e in the nomenclatare  The oldcr nomen hitan 1 of
two kinds  either it 1 demved from the taxonomic nantes of the eawal
agent and one thus ref rs to osdiowt tarakont  ervplococen m mycoto
rulous  maccharomycoss  or it mvole  dermatologkal trmy of 8
pomanls topographical natore e g thrush perhehe onvchin parony hi
valvoragimtie These term are u ually cormueted by the adkdition of the
name of the pitl oan neponsibk  onvxrd W o la @lbicar  t

Histarical
In 1830 Langenbeck reeo.nmed the prownc  of funu m thrud
Almost smultancousdy ( ruby (184 ) who had atudied the dreas £
morc than a v ar called the fun_1 of thra b aphtophyte  [tobin (1)
named the pathopen O diwm allsonn The term Ond wm wa unfctunat
enough for 1t 1 appld to the imperf et fym of Eryuphaceae (aico
miyeetes  pynnomyetes) and eannot Ix setamed It msy be thoaht
appoute to reenll here that Pasteur « first paper on aleobolte § rme ntation
which formed th bs = for all uheeqaunt stadws on f rment ton %
pablhed in I8 In 1665 Qumaquand fist chang d the nam Ol -
elbiean to Syriagasport rob 1 Quin maed baving neownmed the non
wabdity of tht name Owl em soveral workers comnhr the 4 nepcn mx
Syriagoapora 1o have prionty over th t [f andada whhsa  ceptedm
1019 by the Thind Intcrnational (onire~ of Mrerolodns  In IS~
Plaut named th pathay, n Vowilr candsda andd in 16%0 7 1 Tt ot
Von lra allicn Thi Lt ppellation priv aked in the It rst moap t
tho work of Barkhout 1n 1024 Womisa capsot hos v ¢ 1 acerpted [r
1t 1 appled 1o the mporf et £ rm of Mrowmal s (& amy { a
comycetes) the went fhrownrot n frmt I
Since the bepinning of the ecnturny it rewt an momla = ne .«h-
strong, stimuhy from the wotk of Cast Jhnn (£ (ot lhn 17 'ily "
ot only describe ! broachomonila 1 but ke wa thetirtt 1N
ool Lanzronan! e Twe s § bt mo~ S
[hetomena | trul fungos

-
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patbogense yeads on a fermentation hase In 19" Berkbowt  theus
ereated the genus Cun e which ha mince boen retainel and separated
1t from many other fung1 of mmular morphology

In19*4 Rava tand Rabeau msn emnent work est blmbed the bevu
rwhand drew attentoon t & product of thregron) which they calledle arm

In 193] Benham through orpmal work and an important entical
rearen of the literature showed that a clawwficatron based on purely
morpholopesl or purely iolopieal comuderations wa  muafBewnt t
dretigureh the Wondia from one another aml that most of the strams
1 olated from pathologreal matcriah bedongerl t - the speeies C luenn
Langeron and T Ixe m 10L tned t di ting, h utween . morpbn
Jogienl groups withm the genns Candsda  bat 1 1978 Langeron and Cwerrn.
denounced the bt i of sparation  macenrat  aod produeed thew
worl on the fermentation naction of the ve1ds of the gt 0 Candrda

Thowork fLoddi (1934) and of Dwdden and Lodder (194 ) exerted
freat influence opon the elisafication of the an scopocons yeast
P — and De

Moruba 1 1 a relats ely frequ ot myeo i of workd wile dwtnbuation
Though 1t w found at  Dages m both scves and without reeial drtmetson
certam pre b poun,. factors are recognzed  Vlalnutnton fa oars
monibeas of the mucon membeanes  bemty that of the fold  and
dumbete and pre nancy probably encourag the development of vul o
vagnits eawsed by Cund &1 albreans Therape tre baths damp dresengs
frequent immernon of the hand m water and th handhng of frmt e
frequently thow bt t favour the dremse Fi caves of endocerd tr wen
rrported m drog addicts who regularly subjected themeelies to sub
cotancous mpeetions  the role of the pection or of the drug 1 unknosn

Fhology
Cand s altsm 1 pormally present 0 man It mesdence merensey m
the miemtme with age and may inerease eon xderbly 1n certam patho
lomoal or therapeutieal condrtoon  Admmrstration of antibwotses in
Partseular seema to incrense the number { ea<t mtbe xerement at the
srme tme dimmnhmg that f bactera
Todd (17137) whist sarching, for ¢ efbreans m the mouth and the
throat found it n 42 per eent of O persous more than _o years od m
T2 per cent 284 young stodents and in 20 per eent of 72 alokt women
Out of 814 young prople be molated 1t 10 87 per eent of *98 males and 1n
177 per eent of 316 fernakes  Of 1000 permoos under bery tion 140
viekled C elbwor and 7ga  non determuned yeasts 93 per cent of
these were males and 18 cent femaken In addition’ the same
worker noted agglutination of ¢ afbican by the serum of 22 5 per cent of
1180 normel permons 30 4 per comt for women and 16 7 per cent for men
Castellam beerved & certam inedence of bronehomorulmme
tea tastors n Ceylon  Tomell (1948) blamed the dust from comn threshmg
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for eurtain pulmonin altertions attnbuted to void Nl by and
Nordcn (149) tried to demonstratc the pre ence of € oflwan n the
atmovphcre 600 petnl dishes expo il to the arr i a town did nat mes
ngle colony of the oftm man que tton T ame n ult wa noted e
110 expowurt 10 hou e or hospitil  However petrs di hes pliced on
hedaule tables of Jtunts with € wlbinn 10 ther Tucesl cavity B
s relded some colonres of the fun_ux \ilby and \orkn huy al o scarchel
unsuceesfully for th onanwm i dust from thn hin, and npet
Tomell s hypothewr  In the buccl cavity of healths men they hwe
found C albicaxs 1 30 per cont of thar (@ and 1 b per ant of
patients with pulmonan diea ¢ Tlwrr conclu ton ~c that € alfwa
rirely found ont rde the human bocdy

Slinner (IM7} fowever had alrer v cmph ged the naty of th
strains rolited out xle the human b xdv and he noted from th eolketin
cxamined by Thddens amd Lodder that anly two tram+ einn from sl
Accordmn, to Shinner 1t v & mt take to ripand  wfliaw a nt wnk
«pread n nature Onc woull expeet the onoinem te I pay knt on
dury produce and ke ha on cverlocaa ron ol ot from € mem! ot
chetse Agamn he hu drawn attention to the work (Vrak TPh T nd
Vaophn (194 ) who 1 olited 1t from dute  and of Mroh amd VeClan,
(1940) who 1salated 1t from pmpe

Candida albioan 1 thoday a t which W frcquently 1ofut [ from mn
healthy or otherwie and alo fim d iy produce amd frut It 1
apprenth mor froquintinw man thanm men and its mon fre goenth
rolted from patent with lum troghd than from healthy ndivda 1
It 1 prolnbly a <aprophate of widk prod distnbntion whu!  umder
partreulr conditson <n come pathe onu

Pathogenie Arent

The Candda e 0 arcy vt which prow ¢ v at 1 bomat sy ¢ mprs
tur upon nupnron mc fw and [ enthy upon S mmed e ant
¢laco  mediom  Ipocul tin st s pomt moag roan whit o0

m ot eremmy prowtht apperr wathin 45 houre whih b b fil ment
rither quickly intothe kptl fthe  ar Ifinocal ton smed aut m
treah imst 1lofata pomnt anl sp enth af the nrd rome win g it
nto the agar il ment ap) U n aither Wl fth src hivm b
The aspuet of Cw d fa lonw  am withtl typ  fuw ul ton 1

wnocal ton skl a mor or ko arahr Jony whih o sl atth
heoght €t growth W o define noadilt lony  wrrt Lane rn nl
Cucers & s whihl ) ta prow th whnti 1) wlm w n

1

the quuatity of mdium T n ] to it amd the varf et by |l |1‘

obt nthe ¢ aialt slonx 1ty sufierent togre t1 whoro A

o petrr di hes and Bhrknmever i L anounn - «ny .
Importan ha beon ttnbated to th  harmct ntien fthe \ r,-”7

onbgwlie w lla whdmed  When | craled ] ry . ‘n”w

it wwally pn luees a0 f mo turlebits and t1 nuth w I m
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bottom of the tat Yt &y k) on the foem of hjomt and thewr
growth often ke the Lqud m ! m choar  they also often peod & »
conu tent nn, tthe W Jarint At wh hampert nc ha 1 n
att ched I therm,d v top t warh the centre 1t v ntoally forme a
v dshchmdesenbed a mocon it de cus t the batt @ fthe tube
1 soall fragment  and embrunows (f 1t fall wit] d fBeulty and o
Irperportions A v 1 onb x phionally se youny, eultures
Cradda € tral  how fwm amuesn 1t w nl the filth day

[N ] Ciun 3 poce [T RN

A fragment of a ert my colony mounted n 1, 1 sxlme show & g,
mumber of round  «Jlptse celh 2t 4, mnmse many fwh han bont
tobud If the colony sl htly W or of o fra ount of agar conta ming,
flaments i eanfully pre ed et eon Lide and shp w thoatt wng
toont the mode f flhment formation h  ctenats of ¢ adida muces
anbeseen The anon spcax cannot h w be dretin_arhed on the
buay fib anom motpbologies i onel by Langeron and Tabet

The most mmportant morpholopical haraet v undoubiedly the
formation of chlamydomares by th Cund fa wpeen  { the lbwewn
Lrop O laem O fred (0 obelater! 0 f momie T
chlamydovpores are lary sphenical cels  to 8 or m re  dmmcter
rifrngent doable contourtd and wh b wsally armo & the nd of the
bl ment  \odorbl and sedd £t the bod wnkw the med) m
n hanged  Aerord g to Rlkman (1900) thrt  ondit sn fa our the



174 MIO009EY OF MAN AND ANIVALS

development (1) a poor cultore medmm (1) reduced oxyLen powun

and () = low tcmperiture  Cultormg at 37 € ekardy inbibit the formy

tion of ehlamvdoeporn  Long spo Benham demonstrated the vatoe of
ramg agar with maizo flour for their prodaction

Thongh they can anse upon undifferentiated hyphsa the chlmido
spores nvually form upon a swollen articutatwon of the mycehom which
was termed & [ rotochlamydo pore by Langcron and Cuerra (19%8) The
protochlymydospore 14 full of very conden od protoplasm 19 acd fast
and can it~ If change into & chlamydospore o empty 1t contents mto
another ehlimydosport which may arw from it Protochlamy dovpoer
mout frequently sudd sngle terminal chlumy dospores but hunchesof thes
or four or hort ehun  may develop from them

It has long been ob erved that the macroscopre morpholopy of vewt
colories vanes with transplintation  Colonwes which are enamy st ther
firt nolitron often become membranou  after & mon or Lo kncthy
perrod. By analogy with bactena the expreswon phase § m i nto
the crcamy pha o and phas R to the membranous phas  Theee
dresocration of vanation | henomena 1n Ciadida colonk  have (v e
toa griat desl of rescarch since the time of Fervxcr  ortinal obeery atime
1n 1870 Phas § diffcre from Tha ¢ R in the following nopects—

1 There 1 predominance of the veast phasc over thd mucelial phas
Wherc1 the ereamy colomes practically only contanver t el about t
b the membranau one  ehufly com nt of p ewlo myclum with
«kments of pnater dmmenwon  than thaw of the crewm) phaw

In Iquid media phas R alwas forms aval shibt ph S form
at mo t a g and (xeeptionally & mucoir sy 1!

} The tranwition from phase S to phase R reduc and cau  the
irappearane of the pith oty

Yt other form heve boen distin mahed mu b as form I (k thal form)
(Machinpon 1%46) which tends to diappear of ot ¢ mit frquenth
tranwplinted  Lanperon and Cuerm (1941) hay  correlated = th thee
phase vanaton the appoaranc [ dark and charmctortin rtag s ast
cofonn  potsbly fthe p nu (axdida  the char s toen ontawn small
roundc | eclie and the dark onc ver lag el

It ha lecn oty d that m an abundant eulturc mrd am which =
well sorated and nch n ssqmulabk carbolvdrate  th & form pr
d minat  and tends to mawmtain it If  Phasc R appoar with diouni i,
oag n of th ultan medum 1 poor (mawc s r & |t amot T
[tato) e if the culture ot up in s lqud medum g, il
anacrobroers A riity favours phax S and alkabmity phas It

It 1 tmportant to vt that the tran< wonation an oot m matk
and that it 1 o< bkt piaw iy from phesc R to phas & and that
wh tev r morph logscal modifications app A in the y at the f rotnts
tumn rtre romnain analtered
k TTP:TM ¢ axdsda bs nomervus synonsin of which the foll wim, an

the most mportant —
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porotrichum semew Croby 184 Wom ha Gmel 1191 Vinllemm
Od mIwk 1507 and Robin 1853 1Pl

Synagapors Quoqoatd 1804 Bl sodendrion Ota 19 4
Vomdia amss Plaut 190 non  Upeebolladano Ota 19 4

senme Hooorde Vycoloralosde Langeron and Talee
Cryptxocew Rutung 1673 Vol 103

feen 1901 Wycocandid Langeron and T lice
Yymonema de Beurmann and 1529

( ougerot 1909 ( eoinekm!  Langeron and Talice
Upcobrd Wil 1016 tm

The mt rmprtant spcies from the pathopem pont of e 1
C 1ia al’reams (Robm 1R }) Berkhout 19 1 Accoring t  Conamt
et ol (197) thaspeex by 17 mnanym & f = of which are—

M1 malbes Rotm 1%} Fadmpce Baca sV ullenin 1600
Sprngotporn robt 3 Quinquand  Womidwa pimogn Cust flamr and
184 Chalmers 1913

Womiwa cusdida 1lant 184 noo  Vom b pndon Ashford 1917
Booorden Vycotory!  «flsca 3 Langeron and
Voutlas albsc  Zopf 1590 Talice 18732

The wentrflention of the vanows € sduda speors rest ewentrally
upon stedy of the firmentation pomer wupar slectivity amd nitrogen
smmbitim  For thk elbican group one must edd the pee epee
hlamydowporcy  The tables g1 en by Lan.eron and ( werrs (1M9) arc
reproducer] with A bt modidt  toon

Frawmmmios or Scain
(Zymoogramen  pritones  wit} the adlton of s )

v-‘ e e nm‘yh-! . ¥ Bam Lo D el le ke
Jr
™y rimd
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bl S S (N
Tar 11 vritn -
pe— |
Fe
nnu o
™ sy - — —— — _ T T4~
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fir o Xreed - T T T T T
Fir=
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Beend  the brochemical haractenretros inlionted sl the (and
speres ba « cortasn morpl ologcal charset rof valnc m thetr wlentifi
tionh ¢ albsan  ar eellatosdea form star ahaped elon 9 n homd a,
(Fotven arut Martice 1038} € wlbica  ar droxcl (Vanbnweeshon 19
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produces filament which run over the murface of the agar od the adult
colony bas  truncated pex C albir var fnad prod e a mocous
wlmbqudmed: € Lrue formssthich el mbquid medn Baolopcal
charucters may abwo be conadered m conjonction with these € fropteals
and C albiewn are the only Caxdds Dathopenre for the rabbit C
allscan {and ita group) € tropwesl € lruwsr and C guillirrmond  are
robably the only ooes rathageme for man and C albeean 11 by far the
moet freqoently encoantered

Bymptomatology
The L are localize] or g lired mueo cutancon ofectwnas and
wrech mare rarely m olve the v cera

A Moco-cntaneoas Momlinves

1 Cutzneoos Lestony  The mo<t frequent form s intertry,  The bemson
tales the form of a reddsh pateh following veuck formaton  Frequently
there 1 romnmg son and flesare den lopment  t the bottom of a fold
I wt and Rabeau (1738) conwader that the contour of the patch 1
charetendie 1t 1 finely notched rregul r shredded edged with s thin
epedermal ndge whitnh detached to the extent of about Imm  The
lemon emarts or tebes viclentls  When wtuated m an mgwal fold it
rareh 1n ades the serotum and the penr but freqoently the mtergtates!
fpon Inwomen t ften spread to the lubwa majors

Othur frequent Jocalaations are the mfra msmmary f Ids the aullse
the uminthens and the interdwgital folds of tho fingers and toes  In the
hands 10 .0 per eent of the eases the kewons are Lim ted to the thurd mter
dwrtal space and are ne er found in the flrst space

From the mrterdsntal spaces of the feet the kewons may travel up the
Vack of the foot forming ewreinated erythematons and  cwenloms patehes

camved by dermatophytes  Itw tonce spparent they writ  thatthe
curdioal s of tines unguum namely crumbling yellow eolour and
Jom of luatre together with lack of paronychis readily drstingunh the tw
condtions  Pa aut and I abesn (17%) bowrer clum that the nail
becomes opague and thiclened tumed by a hyperkeratotic mass and that
3 often mpomble t differentmte 1t from s nail attacked by w
trnebophyton

W beley  that the onychm asvocisted with C allscuns 1a the result
of trophue troubles ewosed by the paronychm The naul doet not rpear
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to be mvaded by the vert Vanbmo e him (1950) has 1n any cam
shown that m titro ¢ allecan + meapibk of attacking Leratin?

3 Muco-cutaneous Letions Prrkebe which invades the commi ur
af the mouth and mas spread to the entaneons Imme may he ngarded ac
a mueo cutancous form The whitnh blotehes whreh rover the rad marnn
of the bp~ become proreeurvely «rvthemato «quamous

Beean ¢ of the frequeney of eutancons mvolement yvulovagmtn
may equally be conadered in thisgronp  Fruquent in prepnant erdind th
women it 1s chameterzed by eoprom white emrevon vuhar promte and
often by ervthemato «quimons k ron of th onter vaha and the 1nner
surface of the thi hs

4 Muocous Lenons  Vubovapmits uncompliated 1y eutineoms
kwons comes topethcr with thrawh nto the roup Thru h ¢+ & stom
titm which may or may not leave the tongue intact chamcternzed by
white lustriless coating which adhen to the mucous mumbranc It 1
found ¢+pecally m indn ”lual «uflenng from malnatnton

§ Generalmed Lemons  Spread of & monjliaen to the moeo catancea
lining 1 Cxeeptional When ot appears all th svmptonr alnesds o n
m a more or kw mixcd form may be et f 4 Sealpoimohioment with
folbculitr decalian  appears to be froguent m thew s (f Cruy
Lambelin and Vanbren (ghem 1950)

Two form may be distin_mdwd one of earirext infancy and that of
Iater infanes  The Litter which 1 rarcr 1 al 0 mon r Htant to treat
ment  The fint form may pis nto the econd  In sdult mupcralzed
mon:li 1se= of the skin hav  becn nportedd following, prokmy d thermpeutu
biths and monthas have boen oxtended by the uw of damp drvciny

B Visceral Monthases

The best known 1 bronchomonubiiue the fint infomutron havin
heun provided by Castellans in 1110 It 1 howcrver ny much ke«
frequent than thr warker at firt thoupht to b the ews Dhagm nm
 @icn with oxtreme caution  The sputum mocosd nd ¢ 1 toon
seaally colourless sometmmes troihed with blood  th couph1 rfracton

Pulmonary monila 1 ha abo been desnbed of vancd md o |
cport and & & generalls prm conditiorn M oy of the K nbed
ow ver are n I weondars nf ctions W talxrrohr "t
ronchial dilations and eanccron fung

Fine em ey of ndocanditr b been moported 1n druy addwt whe
njected them | exduly In four of the cases ¢ pmiralre w «l tel
nd n the Qfth ¢ gu Tiermon {

) Granulomas caunsed by Candida albicans

Moon (1918} nd Haneraml | thman (19} nt icran |rmL
todeed 13 ¢ alfwwn In Moon « tlr wa 8 beaon n the La

Ry w omomm het | re n e w b tat el
erat  reman cnatter |
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oftheband D em by 73 em w tharm ed manin and & granulated centre
Hrtoptholo xeal e anunation n enked rure yeast formas 1n the tiwnes
Haneer and Rothman in addition ¢ their & toal eas yeport 13 s m
the bterature The ¢ e are cortamly very marc

Hmtopathology
Vhen therr are pranwbomitons & 1oms yoast celk (lunant 1 nt cell
and eprthe boxd eclh are fnd m the 4 oe<

T tm  } potes wmmd 1 of (W peetelof ] o
beom Tem 1

Treatint
Cutaneoas 1nd m coos monibascs may usually be treated famly eamly
One f tho movt fecti treatments for cutancous month e 1 to
apph & 2 po cent akohobe sotuton of comn Whitthehd  omtment and
Castellans  paint may abwo bo used (cf Drrmatophytows) Onyehua and
Paronychm are trested by bathmg with 14 000 potassum permanganate
":ﬁ'pl)mgmthefmnolmd.rnmg- f Dowed by 1 per eent gentian

Vaby  agmits yields canly t borats or brearbonate mpeetons Whers
diabetes 1 present” thrs naturally has ato to bo regulated

Thrush and Perleche re et fa ourablv t applicatson of 10 per cent
Elveering borst  The general state, of the patwent has often to bermpro ed
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{g) Dhockemecal properties Having obtamed & pure culture from an
ana<cosporous veist which forms filament  the hape of which i« raml
1t 11 permi thle to conclade 1f 1t forms chlamydosporty that a strain of
Candid albicans han been 1 olated  Tn the ab enee of chlnwdo pores one
cannot be certam that one 19 not dealing with € allreans becan ¢ certan
strun do not mfallibly produce them  Eor entification of the spevwes
furmentation wnd sugar welectivity as well a8 the mamihition { oim
genous materih must b etudied

Vote The viry great frequeney with which € albreas may be 10
Iated from the human body espeenally from spatam indiertes the need
for the greatest cantion 1n nterpretin & relation<up of cau o and effect

Er o4
C taneoos teat  th o1 livm cm o monil i 1t
b g t roochomanda.

betwern the 1 olated v ast and the draa ¢ in question When lminfh;'
monila 1 or pulmonary monliss o sup cted the lsgm 1 oAl
mtifed of Ant g [ owated all other poe bl i ( albica (M\:n
tropreal )1 olatcd frequentls and ahundanthy from utem Onhv ¢!
may pot waam kuinle treatment | resorted to

4 Expenmental Inoculation

‘The cabbit 1 the best antmal £3r tulx of th pathano neity fﬂ-:
Candida spect. A L ml intrascnon ing tom of & elihth opak cenf
(mal ion f( allwa  hillthe rablatndor dw  Lewnsin snu
srwcers mondy the Lednoy and bram arc rea hly Hand
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A subcutaneous mjectioh may cause an bacew 1n 48 hours
To & lews extent ¢ fropscal 1 14 pathogenio for the rabbit  The other
specien are not

Allergy and the Levunds

Ant bodws (precipiiny apglutmine) are readily demonstrated in the
srum of healthy mdnxluale or patunta  theso ractions heve only
Froup spueifierty and are meonchrure from & dagpod  pownt of view
Accordmg t Todd {1977) the agglutinm trtre does not wsmlly go bevood
1 160 but Conant ¢ al claim a moch higher tire of 1 400

Pavant and Rabean (1028) showed that thore coukl appear  pererally
on the ocensan fgrowths  rrung at the level of initial kwons and mainly
at the ime of rtlapee or following & bovorm mjection k wons which they
ealled bevurkk  These almost tnyvanably svmmetrieal kenons divelop on
the arme forrarms sules battnck  the mner surfaces of the thighs the
face und may be localized or geperalized  They comprrse  salmon pink
bhick red maculons cffforescences ¢ a kevel at which the shin 1 moew or
Jew mitrated  they are rarely prumgmons (Pa aat and Rabesu 1938)

The lvund have the pepersl hamacters of W (ef derma
tophyte mfretions) they are stenk and heal by treatment of the wnstial
foemy

P vaut and Rabian prepared a substance wh ch they called ke um
(monilnn oxliomy ein) by & method mmular to thet ueed for tnchophytm
Inpeeted mtradermally it patent with moathasy it may produce—

1 A local reaction smmilar to that which follow tochophyts
mection 1¢ mmedmte reacton of the urtewman type Jate resction of the
taberentmuo type

A focal mactron m the f M { an eczematiform growth at the
reargn of parsut  con<itnent

3 Alocal rea tion on & wto pr sotnly 1 jected with ke wmn

On the other hand a reactson which ha  ched down ean be reonatated
by arevnal of the parwwt  foens

The miradermal reaction tolevenn ha no speeifi value 1t M a group
teachion Its beence from a monibawt patient would be abnormal but
cases of anergy aro recognuzed It peeeenco m s healthy subject doca not
yostify any conchmsson

Thers aro no crow reastiony with trichophytin  sporotrichin  or
toberentm

Mombmay ™ Amimaly
I pdly revewmg the Lteraturs wiule dealing with m)cotoralaceous
marantes 1n bedgehoy,  Talice (1912) deow attention t  cases of throth 1n
the hen (Newman) the Lumb (Dclafond) the ewt tho dog the turkes
(Blunchard) 1 Cercopathecus pakas ar ruber (Thiry 1013) and 1n the ealf
and the foal (Rrampt) Catane: (1925) noted Monidia on the tongae of the
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Algertan monkev (Vacacws wwns) without pathological  vmptom<
Talice reported that of 8 hedeehogs @ vielded Myeotorukeae % of which
were Upcotorwla (Candida) allican  the yeast leing molited from the
wntestine  Careful antop«y riveshd no kwon

Hart (1047) obuned m recent vears tn Aurtralia an eprlemw of
monilmas in turhes s and hers caused by © albieaxs Of 00to 300 turkey
350 of them S to 8 week old 300 dud only lurdsof th age Lroup wen
infected  \ntopey revialed lesiona in the o) and a thiek exudite on
the mucost with & tendency towards the furmation of fale membranes
Hart was able to arre<t an eprdemic by nplacing the dnnkmy water with
a1 _ 000 solution of coppr sulphate a method previouddy reommended
by Hmshaw in 1879

Taxenomy

The Candida fpucke are anaecosporows veaxts which probably reperacnt
imperfect forms of asovporous yeasts with ascomycetous afinstea  The
ntroduetion to thrs chaptir discuwes thi sk wpoint 1n great r detml
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B TORULOSIS OR CRYPTOCOCCOSIS
Deftnrtan
Thrs dreas which bas several svnemym  such & Torwla memngitrs
veast menngitt  Buese Buschk( & discnse Furopean bla tomycoas 12
chronse one with the e~acntial mymptomstology of an af bnk momrutt
accompanksd by vioknt hetdache amd e naxdersbl hyportenuon of the
spnal flud

Hustorrca)

The an 1l apent was fird iwchit 1 by Ba o i IS4 from o sub
perroatal kogon of the tilus of & » man  IThe pathopen wa an DIV aled
Saccharomypee Aomims by Vathmin

In 189 howcscr Snfiliee  olated the pame orusnem frum frat
Juet in Italy and eafled 1t Stecharompee neoforman tha -rv/o'm:'
mu t be ntaned what ver the genu to which the organt m conn
toruloars ahould be asmgned

In 176 Stoddard aml Cuthr first solated th pithey n from the
bran sl marrow of & man Thes ealkd 1t 7 rks hiddytiea £ 7 1hes
Idnved that they had an inetanc of t wme do tra t i aned by aves t
~

13
Redacll in 1911 awagned the pathoen to the gone Torsd ‘h‘;'
according to the work [ Lodder 1t shoukd apt yently reman Th na
T tw Se Mon rev tl Lol anl an Ry (T dma 13

I b IR
tt s Tortopns fof om  oelal { rmeating 3 axd s
priag e w o gm the pat] genof rule 1 pen ¢ gpimaT
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of the aeganwm hould thoe br Torwlopus monforman  (“anfehee 18%)
Pedaell 1831

Todd and Herrmann 1 1738 desenibed the formation of & monoeporoms
2 ens and celled the veatt Drlaryomyr Aowm mur

In 1937 Redeelli Crfern and Cantdano | mmed to hay  confirmed the
otren ations of Todd and Herrmann but regurded the epithet mmen b
iherr compatnot anfebee s preferable o that acerdmg to them the
apent of tormln 1 was Delaryomycrs aroformans

Most of thoee who ha  dealt with toruloms have bow ¢ bren
unsble t confirm tho obeervatronm of Todd end Herrmarm end of
Pedacl: ef «f Tt rs thos pertiment t  mqmire whatber there e meveral
agent  of tacnloms or only ooe agent able t  reprodoee by means of
wacowpores under erreum tances a Vet wndefined

InWestern Furope the fird case was desenbed m Holland by Steeners
(1931)  the second was apparently the Belpan case of Bascher Scherer
and Thomas (1M33) thomhthr-e-od.mdxlno(mht the patbo en
and ther duy 1 purely h holomeal the third wa the French
tlnol(krmnmu\d\lm-n(lﬂ‘h) followed emght  eary later by »
fourth {or second Freoch cwse} of Detrv Lam Nl ( rumbach anl
Normand (1944)
Lrmarh and h

Torulon 14 a cormopolrtan di ease of which there ha  been aboat 170
canes described up to the preeent  Thongh the infeetion was firet desenbed
n Earope only 3 Freneh 1 Dutch and 1 Belran case ha w8 yet been
recognred Mot of the matances ha ¢ emanated from the Unrted States
and Acrtraba tales an important place with some thirty cases

o race @ particularls prooe to toralow  and no prediection for any
partreular profes oo ha been noted  Vost cases hay  been foand be
tween the ages of 0 snd 60 with men twice an frequenthy ttacked sa
women

Etology
Torwlopae mroformans oceary matorally as s sepeophyte and indeed
Sanfelxce m 18 1olated 1t from frort jmee Tt bas since been found m
waspy nevt oo grass the bodses of inreets buttc and tomed mulk  The
strams 1sclated from sowrees szeh as these are not ahray  pathogenie
howerer Rabmowrtch expermsentmg with 40 stram under laboratory
couditsons found only B to be pathogenic though Torsiopn tolated sx

o)
retnes od from the top of the nasal cavity wpon the septam and
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the turbmate bone (cormef ) and m the snuses Jn several cteee oo
oceurred as far as the enbedorm plate  but 1 no cve wae the brain
affected  The mocous membrane of the nose eroded and formed large
cistio mavscs but prior to the appearance of thes erowon the méltration
af veast celly could be found for s long dretance below an appanrcntly mtact
mueous membrane

Debre Lamy Leblot \ik Crumbach and Normand (14 ) elumed
that 1 ther case the penctration was i1+ the sin  In fact m thar
patrent 2 emel cutancows tumour wrtaated apon the chm and nich m
veasts appeand whilt hi symptomatolom was that of Hodghms
dreesse and shortly before hie death from & T wegforman e ningtte

Fypenmentalls as will be scent all rontes of inoenlition may t mminat
in the production of cerebral lemons for the brem and evpeenlls the
raenmgen are the csential rogons of attraction for thow veawt

Pathogenio Agent

The view of most of the elxwaenl and modetn workers r that Torwkopn
neoformans 19 & on filamentou vea t which docs not form asco pores It
reprodaces by bude which hate the epectal fetures of being mowtls smeh
and of having & very nacrow neck  The celby are perfieth sphencal and
surrounded by a thick moeilynnoas caprak the thieknew varying with
the strun the age and the cultun medmm  The o ll diameter x4 1o 8 ¢
that of the eapsule 1 ta 2y 1n enlture

In trwuc the cell san con derably in foem and dum tr some
celbare to3xand others 10t0 1% 4 They arc wenslly roand tut some
of them art ovosd whilst others aa Viade and Stevenson (1011) have
expreesed it re emble a deflated rubber ball half of which has rmnken into
the other

Fien when coltured nn agar aludes po Al mentatrmn app an

Torulep  meoformans 1 eamly eohtured on all the el mehia and
u very abundant growth ean be obtained o (hicoo apar withm 44 bours
st laberatory temporature On the medum the eolonr  ar moit
shinmg Viesexd whitich at first then shghtly brown: b On a blood medom
they have s dry appearance They crow well on Ranhn sh e they
develop flakes at the bottom of the tabe In  per ent phicos btk
thet develop fecbiv at the bottom of the tube withut dr tarbuny th
medrum In e mediem which ba cthyl akohol aa the enly soarc of+ 1t
hydrate they deselop moderat Iy

Torulops meoforman doce not [ rment migars tmt 1t anms oot
ue sreral of thom m aexdthving the medum o plu o mait

bat not galsctose or lacto ¢
Nﬂl‘: B(l}ﬂ'lnflg: avvanographue meth ol it can be sccn that 1t ot
¢lucose fructo ¢ mannnee galvetose saerow malt « h:nm‘-mmnnmm
t  esparagix una one bhut pot fwta nm prtrd

Todd and Herrmann (1 lmnl d  obedasexnal evel o Tored p

aroformin and thi sa confimed by 1 edulls Gfern sl Crond no
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(1037) \ccordmg to theme workers T wroformans on a maltose or
plncose Saboursud medmm reprodaces by budding for five or mc weeks
buts soon 9 the medmm dres up two tvpes of cell appear having thm
and thick w THrcepeetnely  Bath of thess cell types can bnd  but of they
are translerred to van Tieghem celle in broth the thin walled cells put
ot st be towards thowe with thiek walls  The latter produce only alight
Pprotrusons which jon the tubes from the thm walled eells the contents
of which empty completely into the thick walled cells

After the fomon the central mas whrch Todd and Herrmann eall
tho spheroxd setronnd 1t If with two membranes the outer oue of which
n undaubtedly the thwek wall of the motber cell The spberosd s then
epected mt  the medrum and bogins to bod

Todd and Herrmann rewers  the name Cryplococe 1 komn  for the
noa sexusl pbase and enll the sexual phase f the pathogen Debaryomyce
howm Redaell Cifern nd Crordano  pply the penero name Deberyo
myee  but the specific bame weaforma v 80 that m ther view the organam

Delaryomyces ueoformen

Lodder anvl de Mmyer (1847) noted that 1if these f ot are conflrmed
& mode of ascoxpore formation 1 1ny Ived which 1 completely different
froe that d 1n the other avwoep yerut

A mamber of reeearch workers ba e doerted ther attention to the
rature of the capsule of Torwlops wenforman hbgman (1847) showed
that the capsale 14 e+wntialls compo ed of polyaerhandes but be »
mmable to produce m the rablnt ether agglatmins preciptns or ant
bodwes producmg compiement fvation esther by inpeeting the whode cell
the eell deprmed of 1t capmale or the capwule aloe Th ensential
h:nau{hhamn-(nhrmﬂro&;mmthnumhrmbﬁnm are
a

An emulwon i dwtidled water froma tsoweek K eulture grown on
Potato agat with dextrose 1 centnfuged and ron mto 500 ml fasks The

ton 1 repeated four times taling up the resdue each time with

drtilled w ter The last remdoe 19 bented for 33 mnutesat 5Cin0 ~
hydrochlono od Thrs hilla the yeast cells and drlodgen their capeule
The same resalt can be btamed by warmmy, the emuinon for 12 boars at
8 C The decaprulated cells are rimoved on the centrifuge and the
superntant bqumd pevtraloed with moda  Thas 19 followed by the sddstson

water an opalescent solotion 13 formed which 11 precpitated by 3 otumes
of ethyl wkeohol and 10 per cent sodinm acetate  After threo ropeecipt
tatlooa s protem fres solution ™9 obtamed The burette Millon and
trichlorncetio wexd reectsons are Degative  Lagol sodme reastson eon
Grme the abeenco of starch  F hing  and Benedset o test the absence of
teduemg substances Molrch reaction 1 ot the other hand strongly
PQ!mO
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Drouhet and Begretain (1950) claimed that 1t t povabl to divalie the
copeyles of T meoformant by <ubmitting these yewrt to the ldn; of
hyaluronidaee

Symptomalalogy

Torulows 15 e entnlly an aftbrile memngiti of a ehronic evolatron
characterzed v violent and pertent headache  The chmeal
symptomatolory depends upon the Jocalmabon of the Jeaons and thesr
importance  Cenerally  the svmptom devedop peopre nely apd
comntenico with mtermittent frontal headache bot the onst may fr
fulnimatiog ss 1o the case of Db et @l (1048 1047) where then wa o
sudden strols followed by death 1o days later  \mony <t the s mpiom
ooted are daminess stilfness of the nech hemiplpia pamphga and
frequently  detenorating eveaght  Thre 11 either mechantesl or 3 raal
plow mistagmus  steabr mus papilhy staws and  papiflond me
Vomuting 13 often moted Tronbkd <deep snd mental detorbanes an
frequnt  Depreesion i onentation apathy agitation imtabiity aml
delinum heve been noted

In about half the cases the mmptom are Jocalzed m the menmpes
and the encephalon  Ins third of the ca e« homever there are pulmonan
complication  and there are some ca ¢ of pulmonar torsh ~ from the
start Thos kesrons are vague amd indefinite and nesor pormit of & apcetfic
dugnows  The svmptoms an thow of a sob f hnk inf etron of sk
development  spatum ) rare or absent sometime blood stnaked  The

1ry bearons are wrnally diffnse and befat m) bat arc sometime

localized at ond axde n an upper kbe  In the \etherlands ea o of Steemre
(1744 the paimonan kwon complieatur, 1in any cax a tornls meom, e
was figtulzed

Bcenles the Je 1one of the nervons st @ and  fthe fung T wen
Jormany may ocrur m th Ludney  aphien supranmak Iner Lrenchid
Iymph nodes sub cutancous treue bonedandabin Thepathopenha been
found in dorso lumbar and ingnmal alreew dand in msopharvn.  Helem

CM (17H) and Werse Dorry and Shevhy (1049) reported tv eases
infection of the orbit leadiny 1 the seevnd eas tow i cenr ml tron
«f both e3¢

All guthontr 10w t in the friquenes of the  exnt nov o ¢ rulbm
and Hodphin  draase or malipnant Ismiphogranukunat mre ®hich
rechoned at more than 10 pr cent What nason an thon Tor th
coincrlence ¢ The explanatson off red miay be patint three s
{1) the cocxmtcnce N purely coipentents! (1) 1myols ement of the [vmphath
wiwtem bs Hodgbin & di ease facilitates mva swn by T ar/roma T
concln ton wan reached by Debre fal (198 196 ) mthel @ Faras
1 which the lymphogrannlomatosts kong proccded the appeannc f b
tornlrd  whih st rted with a cutanerd acexknt A e which

o this acrsd nt had bown that the | mph nodes  n nderd

affceted with Hodghtn drwase but free from ¢ mukwrs () \ thed



THF LE\UROYES 10t

theory (hligman and Werdman 1949) would ha &1t that certain cases
Hodikw a dresse may be a conequence of torulows By mpectmg
eapmlir extracts of T meaforme  these workers were abls to produce o
reaction of the lymphatic system which however they dxl not conuder
to be characterrt  of Iy mphoyranulomatoa

Histopathology

The whol of the hretopathology of tocalows m dominated by the absence
dmctwn bat 1n the Jong run tbocom[wmcfr ctsend by prod emg
chrome 23 i 1y lvmpbocytic type
Wherever mfiltration ha mmdt}n[-tbomnmu-dm =r
roanded by its enormoos capeuk and imparting  gehtinons conw teney
to the myaded trwues The paraat ma) or may not be surroonded by
Iympbocytes and prant eells which posably engulfed 1t In menmpmtie
cuses the parasite 13 to be fourel  the menmges the arteres the pernnas
cnlar spaces and ;m the walls of certam artenes out we the internal elests
membrane The sze of the cclle - en varabk

Prognons

In the great majority of cases prognows s fatal death ocenrnng from 6
to L. moath after the appearanco of the firnt ymptom

Treatment

There prearst be no form of treatment which 1s effective or which even
mftoenses the conrve of the dreesse m any way  In fact decompressuie
lomabar punctur seem t  be the only therapentic method epable f
rebeimg the patwent Shapmo ef «f ha  performed 113 amecewn
Punctures on the ume patsent

Narv and Pawson (104 ) tred out 1 10000 solations { aenfla ine
and mpected 4. ml of thu cach day after ba ing remo ed 80 ml of the
#pmal fud without snerew  Conant of «f recommend the e of salphs
dmnne which must be admmrstered 50 49 to mamtain e bevel of 8to 12 mg
for each 100 ral of blood for several weeks after the dreppcarance of all
nymptoms It rnotesorthy h w ver that Jones and hhncek (1045) ha
found no evadence of mhibiton of desekop wro with
tmolOOl 01 and en 1 per cent sulpbadmrme nor cven w th

pensalln (dosage not g1 en) W oursel es ha  observed » quite normal
dmbpmenutr racforman wpon “abourand medrum with 2 per ent
lndmutlmmg&ﬂ)nmtqolcr,d.llhnd[rmnﬂmpﬂml

Potasgum sodide gentren olet and thymol ha o sles been osed
without sucecss  Beck and Yoybkm (1946) tred the cton of potssum
wodide and sulphedmane separately or together upon dogs guines pigy
and rablxt imfected with Torulepna seoformens Mo therapentio acthon
eoald be ttribated to thess sbstances

hligman and Wexdnaan (1849) m estigated the fungutatse activity of
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a ver) large number of products and concluded that not one of them
active 18 turo s acture 1 o

Duffersntial Dagnosns
Toruloais has been confused with tubsrcular metngrtte cerebral tagwour
and abscess letharme encephaliti dementus paraletya and Iemphocvtie

chonomeningtys

Hycologice! Dagnons
This involves (1) Scarch for the presence of veuats in the tremes m
and spinsl fiurd (1) Culture of the pathogen and (i) Animnal inocubition

1 Microscope Evammaton

Beareh for Torwlops: meoformans r most ea th carned oat by placin,,
a drop of pus a fragment of cerebral tiveme obtained from trepination or
a resrdue of spinal flud into & drop of Indian ink  F xamintson ™ carmed
oat erther under » cover lip or after drung the ;L film  The veast
appeer as rounded cells 5 to 1 g i dumeter often n the procew of

surrounded with a capeolc which may be (pormaus amnd msy

reach 50 to 60 x

In the spnal flurd carc must be tahen not to confu  the onam m
with the blood eells

£ Culture
Tvptea] colonn  ean be obtamed m  § to 4 honrd wpon Saboarand 4
medizm with glicoe  Animal inoculation of the o coltuns permt of
uction of the human k wn and reeovery of the el with the

charcteristic larpe caprmles

3 Exgenountal Inoculzbon

The most spatnne and frrquenth b ed anmaban themou ™t nd
ganea piz The rabbit 1+ not o smtabk  In the hand of hbn tol
{1846 1947) the sheep dog monk y (Aketw ) pricon and ben remained
Insenatne

In our opinion the easest and quick  t method for duinmn Hntra
cerebral inoculation of the mouse with 00, ml of & hihtly opak cent
(mukwon of & culture of T amforma 10 phiuclopicsl mline Tn ur
expen thre emmul: L ) prardy 3000 yena rells per et
milimetr and its opikwnec correaporibed With th o 1 tobe f
\lacFarland a o phi lornd ter

After having alightly snaestbetized the moase withotb r th quantity
indseated (00 ml)1 inpceted with a ahort needk maunteld »n 8 tabs real
svringy 1nto the po<t nor quadmnt of the bram oat le the med 0 hine
In most cuscs the mice tokrat tht proced nowll Th tho armn
to Adaye In arumals which suecumb oot g L1 eals enibel b
contaimng £ the most part larpn namburs of cell surmounded with =y




Tertlemt & mt  Indan sk preps oo froen £ oagm ot of
moa fre
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thick eapsules will be foand  In ammaks dving towards
ergrhth dave will be fornd lestoms of the hung« hn‘a" and !'pl::: H\‘:(nnlfu:
featuro 14 the somnokhnt state of the inornlited amms!  ther woukl
almost be thought dead from the forts esghth hour after moculition bat
1f they are l;mdkd a little it becomes ob sous that they retain eonaxlerabk
te erves of vigonr  Further they «meree tancon
kethargic state to fred e #pon I from they
Begretan and Drouhcs (1947) carrwed out wub cutancon  mtm
pentoncal intravenous and miracerebral noculitions of mev  amd
reported that deith oceurred 1n b fo ™3 days  Intravcnous wmocuhiton
produced death most raprdiv whild the «ub eotancous method wa the
lowrat  Thewo worhers con ired that the infection aleay  brosax
weneralized and cultures from heart blood were alway poitne  With
sub cutneous noculition a gelitinous maw sppeand at the pont of
mpeetion  Tentontis resulted from  intrspuntoneal moculiion s
covenny, membrand of Torxlopn nvdloped the spleen and Ludney
Intripcntorrenl ingeetion kills the guinet pigan 4% day - € sorlae
tion does not oceur but there are Jetons of tle antral mrous s3st m
with progre« ne paralysas of the hind quarters accompuuad by tonie
elonte contmmetrons before death  In the rablut intravenoas inpectian
does not prodace k«ons (Segretam and Drovhet 1947 Rigman 194}
Accordmg to Wer s Pumy and Shevky (I'M8) inoculation {201 m!
emuluon of & 4 hour cultar with an opacity eorm<ponhing t the N 1
tube of the \acFarli ncphelomet ¢ into the anteror cham! ¢ f the
rabbit s (v produce prrticular ki of ko ton Wiythin it du thin
appears congestion of the xckrotic and Iicteal opietheation of the
cornea  The Jewon kad t) kertits imtes panno and t tal blmdnes
(fourteenth to sventetnth dis) Rowttc haped mma,c (& the suthon
all them) sppear 10 the antcrior daminr of the ey cona tin, of aver t
¢l surronnded by & ampk row of polynuck iy aml lymphoeytes Thew
rowttes  are drtobutcd on th sntcnor surfac of 81 0 and the
posteror urfa ¢ of the ornca Thre wa confirmed 1y Rhyman arl
Wenlman (179)
The wpinal fluxl mav be ckar diturlk | froysh or g latinod n
pre sun may attain 00 em of water Thon @ wwlls but oot 1
an merease 30 el guoibcr (from 00 to S00) a ap neral ke Tvmphe
stes predominatc The colloxdal ¢kl earve 1+ mabk but ot n whow
s muomuiti or svphilitie rotetion  The supar cont nt may ¥ mach
Jomcred The Bortdet Wa ~rman nactin 1 penitivg
Tornloss 1n Animals
Frothin] am ! senbed torulows an the ko 10 1)
Yosalizedh 1n the lung  In 101 \Wenlman amd Ratebff r G
w beapard the fimt crx meopnizal fom 10000 conwcat a1

rasd nthe [holukdphn Zook g1 all nkn Thi ot smpt m ap] ni
5§ v arwaft rthe aq iton of the an mal aml the e j et 4F

theh n =N
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one wonth  The pathopen which was not cultared wa  fouml 1n tho
wpleen kidnevs hoer the suprrenab lun.s and the mtropentonesl
eoduk,
Turooomy

Torwlopy meoforman 1 cli ufied in the mb famidy Fovubopodosbose of
the fumuly Tornlopwds we  The Torubrp xomlea which compriee the
reners Torxlops 7 tyroapornm Wyeod rma Alforel ra Trigomopns od
Sk of lavorporron  ro aeportyenons yeasta which do oot form & p eudo
mycchum whit the second sob family of the Tomlbopud cese thy
Mreotornlowdc  charneten: tically form & pwodo myeelmm

Torxfopn  menformans 1 the only mrernber of the Toraloprdoxlere 1n
which p thogense poncr has Ieen pro ed  Other Tornfopn  speoes
wuch a T rof whakr and T glafrabt have been su peet d of patheno
genuerty but are prob By not path pente (Lixkler nd De Min.er [47)

RETINE NS
Brow (1 M)\\mm((l @) Syedemocinfecth  duet forwl | falde
Crmyixscer bom ) I1 1Mt [ ebomdbermpet  nemt moexp 1
™ ntall mnd-n-lh(rﬂm 1 hIat W1 Qo 77 18

Di  (0) Leb “acchatom weh muns 1 oret 1V Af i L d
1= ) 140 v

lhnnll)l,un(\l\u a ((‘)\ RO W (M) LN omu
(F) Sarhtxade 1t et p'mmental {\ propor dun

ena of wr & cler un enfant Ilh'.\t mmtmm; 1 pales
Vo Ddr (19T 168 1 1 1)

Draat (R) 1w (M) “\kn () € tam u (M) & N miap (1)
Dh “ppmntdon okt A Ton! A {Ifex Ter un entant 1
ane ttemt de hmpbogrs | mat  malgme  Oull ded U
(lDlB)lalnn
o M l‘n’rl(J)\LlHul(ll Iy Llsmous (1) Lamininmt AT uh
(Comtribat Ixcalmat maocrveos  de mfectroos & p calo

1 wre) l‘nwm h', {1934) 70 2 119 64

Daocrrr(l ) L% mit 1 (C ) Hidogweetp owrpattog nede T Jorm
®ufn ot (Torwd A feldce) Re Ik C petliy € (1000)
LR

*mﬂ-u(l)l Y1iP Jun 190 34

(nu\(\)Lucmv(\) A prrm du dageo tie 4 rhumat me

mpo enctphalit  wueA Torulor bt tol ea 8wl of Uém

.uu ll;_,. de I ns(1979) 1 4

“m-(\\ D) uruhmmuun-n‘nhq ol refer noe t 10 ol ement
of the upp rratory tract with enve repert T ar  Latymy Rh
4 Oled S (lvu)uu

J S TYLRue w (U 1) Tl kstdgee (C ypfore cua b

a)
v report and therapeutu exp rus t 1 It Ued

Aoy (A 1) mmhup-n. substance of Terwl hisfolptica and
tha propertes of

be torula cels J Im (1917) &7
4 s 101
RIGR (4 M) A Wrmx % (E D) 1 xpenumental stolie of himan
Torksw  irod Dery Sypk Chicss, (1849) 60 TEsd1

S+ Trmdat  mot p a8
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Lobora {3 ) A T Mvapr (4] On the bioloms of the pathog mo 1 rulp
dodes m W J Nicherson  Hrology of I thogmw Fu ;  Fd Chremww
Bole s Waltham M w [ & % 1017

Namir (W N ) L Rameos (8 W) Toruly Meunmth  trok Tuberm Ved
(101.) 89 1 t0-

Rrpaia(l ) R d folena (1011) 13 3

Neparrix (F) Crrrmmy (M) C Crompano (V) U S J1 1 Sae Interm
Vicrobiel (1037) 1 1 1

Savrruer (F) 4 Ist Igeewe 2 U o (160]) 4

Srarfran () o Deotmrr (1) A Ip'rm tal A Tl pos
histeldeen 1 Ind [ad {1917) 1 16t a

STPENIRS (V) Ved T pdech soweesd wd (1B3) 78 Bl

sm«;nuu;é: L) L trrurn (! () Monograph Roedefeltr [t Wed K
(1010) 1

Topp (R 1) L Hrmrxas (W W) [helf jch~alth nan meoausne
yead mennntne J M of (1918) 32 Ap-f02

Yourvie(l Y Ja € a d S (1010) 12 TI2

Wapk (I J)yadomivey on(I D} Torulvinf clion  § kJ flol & Yo
(1911) 13 § 147 70

Wrowan (8 D) L Iarvtenn (M) Ixt ol e puomly 0t ruk hoin
Cheetah or Hluntmg Leopard ((yne I rw bl ) Ireh Ttk {101
187 w0

Wrr (C) Lrmmy (T H)SSmmeany (M O ) Inf tha fthe h manes with
Cryplococew  neof irmm (Torml A silfien  ( glovocrw kom u)
(hricul and  poran ntal stud wth  wom dugn th meth 1 1mb

Ophthat (10in} 89 ¢ 7T ol



CHAPTEFR \II

The Mycetomas

Detmbon

The mupe micttoms ¥ g1 O to t mour Lke mssss prodoeed by
vanous ferg and charaeterzed by the diyelopment of tumoars  muses
and grimlitions Actmomiconr caued by fcf momyer 1ormel  already
dealt with once more appc M In thr categney Howerer the term
miertoma 13 gl appled to myeotse tomours appeanng 1o the foot
and Lnown s maduroms cowes or Medurs fort  Vlan  ddffetent sgeots are
repopmble for mycetomas and they m ol e geners far removed from
oo¢ another  The term myeetona eny v all tumours of fangal ongn
whaterer the systemstic po rton of the orgam ms concerned  the
maduromyco s are myectomas produced by vanows fon  part from
thow cameed by actinomy cetes

Chalmers and Archibakl ba  masde  u efol distinetion between the
tre mycetomas characterzed by tho preenn of grannles and tho ¢
mycotie tumours dmosd of granules which they call para mycetomas
On the otber hand thoy call prendo my e tomas thow tomoars ba mng
the elinseal eppearanen of mycetoman but which are pot cansed by fang

Hmionical

H \ Carter (I860) owned the term myeetoms to de guate bemons
of fingal ongn withm subeutaneons trwue characterzed by tumefaction
fatelzation and myeotre grammlation in the pus Brumpt (1005) deflned
oy cctomss w9 follows  mycotre tumours formed by [ Ited myeelum
sadem eept ble to et roa! elmmatson through more or ks well des eloped
Mrwes  Brampt Jeo established that thees tamours could be cansed by
vy dfferent frn Pmov (1913) proposed  di tinobion between
ctmomy coms can ed by Act sompers and Vorwrdia spectes and the true
mectomay eaweed by fung baving a therr only common characterstic
‘hmu{hyphmhd:rthntbo fthe Actipom) cetes  Chalmers
and Archibald (1916-18) pus forward the term  Madgromyeom to
Gemmts the troo myectomas It 1 thus evdent that the term meduro
) e0m3 doey not embrace all my c¢tomas Thess whiters smnularly proposed
the ferms para and peendo mycrtorss  Bouffard (1919) datingmahed
thres form of mycetoms on & elmcal b suppuratmg (seppurée)
sderatic (alerems ) and eystic (Lysrgns) Langeron (1038) clased the
Miedomas m two groups  tho nefodes the aetmomycoses of
Atmomy eotio my eetomes w hulet the second contama the madwromy coses

Trn s ty
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A3 to the term  Viadura foot 1t was accordin,, to Larter prop md
1n 1848 by Calebrool te nime foot my cetomas in the reg.ion of Vadara

Imporiance and Geographieal Dinbation

The Vadars foot tspe of mycetoms ha & world wide di trbatron It
1 however foand espeenilhy in tropreal or sub tropical region

The i e 13 sery mnch more frequent 1 mak thanin fomk and
prrticaldy m perons of mature age

Etalogy

The mycctomn w okl appoir to be a comw quence of wounding. folh wnl
bt subeutancous inocalation of a <aprophy tie famgm  The di e1 e 1< met
with prect ch m indi idrals who walk bare footed amt are expoed ¢
trimstiems The madequacy of any simple exphination 1 howover
pomnted cut by Langeron {1936) who wrote  Ove may well inqum why
tn fofo the micetomas art aecrd ntal de & e< and an mot mo b mox
frequent in viow of the mottiplicrt  of opportunitecs of chanet mocutition
by fongt  Undoubfedls there 19 an important factor concerned m the
gene mvof thie di ca « which 1 «till completcds 1o ¢

Pathogenic Agents
The patho.en of midaromsco e+ compn e abont thirty WiT rnt sx »
di tnbutcd among t tcn genern The dt t which follows 1+ probibh
weompkte It iff v from tho o found mother work chieflv mt pway
(1) The actmomycetes 1 nlatedd from ca  of madaronty costs acem only ¢
be represented by n n sporulitg a robre apeexcs which m st b asu.ned
to the penus Voerdid  fctinomgre 1oeel mopirticnlar Too e apf 0
to have been 1 olited from Madurs foot  On the other huxl Vocand
evroede peems to be met with only m noeardio p alr wdy defined
(1) The genus Wororporiwm nict with in all v ificatron 1 sappre el
the Lrown  pecis havin,, already len rferred by From s to A chen
15 whieh rthe a o form of Vomotporinm apraprrm m

w";'hc e ential z-ha:c,:(.:uof the poern WadarelD: and 1 1wl an
LrBy piven & will aa thowe 1 scheriyboyd  Shoar 191

Lt of Fung Isolated from Cases of Msduromycoss
I Actis aerTd
s Nt 1th In 1as
t Nocerdia bra fie ¢ (Liwbonbeny) € ¢ 1hatand ~
m:n:lﬂf\t pecies i which the freh ch By [ 1) and enin
[ rm enlont adh r 10 the coltun medium The cultures (ot “:
thy odoar The colonn  ar dcow or san. The prand
Camed by t) s Vorardsr an whit or v Lowi h
s Ihwomper bra lewe Lind nl m 100
” \ orarde indiea Chalm v 1d Cher tep beron 1IN
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Aocendv mad e (Vimec t) Blanchanl 187
Nanaced f ot Colomses glabrons humed moft wrinkled eream
coloured  Cranok  white or yellowsh
Syn  Streplothrir maduras Vincent 1894
fet mompce mervcan  Bovd and Crutchfield 1.1
et mompce mycelomar ( reo 1910
Thwomper Frn e 1 Pmand &1 1910

\orerdwr pellet er (La erun) Limoy 191
Nont acsd furt and with & £ bl developrunt of the eolomscy
which are glibron  acununste wrmkled snd of moalynooos
eonustency  Coloar piok to red  The granuk are red
Sym  Wwvocwcew pell tiers La eran 1906
Nocardm frcar  Pryper and Pulliner 1977
Nocarda grny Froes 1930

\ocwrdis paraguay 1 (\mexla) Conant 1947

Noa aexd fa t mpeew w th mmooth soft colonx he i, &
whitrh eentre with the rrmunder dark m color  The gramules aro
bBh L

Syn def mompee paraguape  \lmurda 140

II AxowrcrTrs
1 Genws Allrschere

Alleschorsa log]  Shoar 1901

Starting with grinules on Sabourand  rey colonwes 6om n
dumeter covered with tufted hyphie of w xv  onestency
apper mivowieh  The coloruen beeome dryer and greyer upon
a.eing The thin walkd mycelal hyphae arc branched «eptate
Lto 3 uxmn dametcr and often eoreruform  The upright
conxdiophores termmate with & mngle o 1 or pyriform unseeliular
vpore mesmrmg €2t 104 by 37087 & aml attached by &
flat facet

menm(l%—t)lhnuniﬂ-n!fllhdmboyd 11 the ascoearpie
form of Womorpon m mospermum Sacards 1011

Gifern and Redaelli (19,0) hav  established the comphoated
aymonymy  {thw fungn  which 19 0oe of the most friqoent cunes
of maduromyooss m the United States a9 follows—

1 Serdospon m apso permum Seceard 1913
Womorpor w aclerota! Iepere 1914
Yomotporium wigrican Peperc [914
Yomotporiem apsospermum ar sclrrotule I epere 1914
Seedosportem sp  { Bagulhacs 1919
Alexrirma  morperm m Main 191
Oephalorporium boyd: Shesr 1012
Dendrostillella boyd  Bhear 19.2

Wk
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9 Glemosporn bowdns Pollacer and Nannizzs 19.8

10 Indiela americama Delamare and Catt: 197

11 Serdosporium magalhaes; Froes 190

1* Vacrotporiam magalhae 1 Dodpe 193

13 Clemospors tandobrummen Redaell and Cifirrt 104
Genus depergllus

b dspergilins bouffard) Brumpt 1900

> Asperpllus chevaliers \angin 1909
Cenus Stengmatocysis

Skerigmatocyshis midwlan var \ peolles Pinoy 1900
Genus Pemictllinm

P wicillinm mycetomagenum Mantell and \egnt 191

T Fuaer Iwerrrrent

Cenus Phulophorn
Phialophora yeanselme (Lan eron) Fmmon 1M
Syn Torula jrameelmes Lang eron
Cenus Wadurella
This geno+ 14 represented by amperf ¢t funm whieh prodoe
Ulack granoles in human ti soe and whieh at 77 C develoy upon
Sabourand s medium colontes which rimamn stcnk The ¢
Wadurella ercted by Brumpt i 1907 ha an tyj  pocses
Wadurella mycetomt (Laveran 190_) Brumpt 1M ler
sopie evaminstion of the colonks shows them te b mad up of
wile hyphac (1 to 10 x) whieh dosdlop ebhimydoapon N ther
forms of reproduction have s vet e n obrened
| Vednrelia mycefoms (Laveran) Brumpt 100
Vadarella botos Brumpt 1910
3 Vadurella to wr (Nteols andd Finoy) Painoy 191
4 Vedurella (7 wculdos Parreiras Horta 1019
4 Madurelia obarlar Blne and Brun 1919
b Vedarelka ramiror Pirsja da Sihva 1919
7 Uadurella amerrcana Cammal 1127
8 Vadurella dedw (ammel 19
Ve lxrela rifagwm Ca taminzo I8 )
10 Vad rella Laclawansa Hanan and Zarct 1934

E}

{ no [adswila
The fun_: bokonging to this groap hay mey rbeen cultured
Therr disenption are thus v 0 aneompht amd the [ o
Laribed so far are b =d on (ramak  hara t v oah T

Lranch are white
1 Indielly maneon Brumpt 1oo
In fwlla reymien Brumpt 1900

V Infiells brempt Firapad Sl 19
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D Cenu (lrmotpora
1 Clruoepors Lk Chalmers and Archibald 1916
€ lenoaporn semon Chalmers and Archibald 100
3 (leacspora dapsen Mootpeller Catann and Clapeer 1977

F  Cenur C phaloeporiom
1 Cephafoepors m rrerfr1 Loao and Lobe 191
C phalospon m sp Carnom 1940
3 C phalospont mgra fomal  Wexdman and Rhgman 194
Vo beveral attempt ba e been made to modufs the systematics of
the genera Mad relia and Indiells The work of Cifern and T edsell (1941)
and of de Mello (1°47) shoald partrenldy be referred t

Thewe drvere funnha  ooe featare ;n common pamely the formation
of charactenstio granules m the parantoed twenes  These are of definrt
form mre and of varable colonr The \ ocind i species produce granmles of
the same microscopee structure as thowe [ Acf somyee ssrael m the
denseal sctmomyenn  and conform t the desernpton already pven
Thes gramnles are whit yeflowrsh pink red or black  The granules
prodaced by fang: other than Y orerdss are wemally larper and are composed
m the centro of & maws of sepmcnted and branched hyphae wh ch de edop
chlimy dospores  Chlamy do<pores are often found at the penphery of the
grannkes  Between the bypbae which make up the granule  pymented
amorphons matter which mmparts the eharacterstic coloar to the granale
The ahape of the granale may be oval round or vermuculate Colour of
the granule curmot be ueed t clasmfy the mycetomas Homever man
beoad generatmation white and vellow granules are produced by Vocerds
or Indwlla wpecwes oc by Allewhena boyd  while black granules are
:E-erdh))l 1 rella and red ones most freqoently arme from \ ocardu

et

Symplomatolory

Vort eaxs of maduromycoms are Jocalzed in the foot morp rarcly

are found m the hand leg forearm and ven m the shoalder
Typseal Madurs foot 15 & globow foot :n which the normal plantar
coneanty has been replaced by con ex surface Three foatares har
neterms tho lewons  tumefactron fistubmation and granules The first
sppearancs w ovually ery slow and comervts of » Littlo papalo or nodule
¥inch develops softens at the bese and t kength opens to the exteror
The seisoes may be mngle st firrt but they wamally contmus to multiply
and the discharge 1 cily and contams the charactenstio gramules The
dwcase which m convequenes f traumatie inpection 1 at first confined t
the sub ewtancons tusos penctrates mto sll the tarnes of the foot whreh it
traneforme into a mass of scierotre treme traversed by smimses and some
tmea €21 itice m which large masses of gracmles sto t be found  Soveral
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veart {10 to o) are u nally required for the full divelopaxnt of the
charaet it Visdura foot  The diseased foot may enhr, tos eon b
able volume a0 a4 to be senrvels recogmoabbc with howover httk sun
of pan  the patunt wall on & globo o maw which mnesa & suppoct
H general condition nmams <ati fact r ot such tim & & sccombn
infection oy des & complication

Hutopathalogy

Brumpt (1006) and Montpelinr and Catana (1918) 13 maetirh
deseriptions of Madura foot  Acconding to the 1Lt authors  the wntre
of the pamary nodule 1 occupsed by & granuk of th § immtc which 1
thu sorrounded by & nedt of kucocvtes the component of whieh all
polvmorphonuclear neutrophih sonte intact others pv notic an
scounated 10 & thin fibrows stroma Thee kacoevte contre 1 0 contact
with & eecond zon nch an fibrobls tie &l and neocapflux of an
inflaimmatory tvpe the openmy  of which arc nourdy hlked with the
tumefied epithelum  The mner npwon of thee gone sbound m )
nuclear !l Lan¢ round or oval element arc abo prewnt measuring,
almant 46 s with rither proese contours Thewr noekor hase the structural
characten tics f epithchiosd &t Often thrown Paek and depresaed
at the ponphery they are fnquently gk Towaver beoamd tn
ntcleatc clerment nay I seen The aesdophilie protopdy mape rtol
irrepularly #pon v gt contains up to ten polynucksr ckment an vanoirs
stagevof ly m b practically con tant ocvrrmonee of thow macrophece
wometimes eeen at the penphery of the eentral kococyt magna impart
a didinctine appesranc to sctiomn cspiemlhy at kw oad medom
magnifications 1he fibrohliet mercas 10 number 1n prcportson to ther
drstance from the contre  the tiwae of the stroma at irt haels prito
pla mie 1 ¢ mus nore lene wath a fibnlhr enllic o the ) dvno Dar
kment v v v to mononuekar ¢ proally of & pliumoniti th
which are ver abumdant at the penphtn Drecmunat | eosmopht! e
w s lbrocvtes an mrdy neountered  Prmental el Fwh hotbe
pament v f me nacton ywarm m th o ond zom appanntiy
matehing, th fraglty  { the (apllares The pnem A ot all w
constant & fatar «f other mycow  ha pot been |oned i the
mycctomre fum ur

H w s r Brumpt ml mrt shie authontus on ke the preune

frnt eflato be s con t nt f ston

Treatment
Ifth comltim 1 duc to & Vorardu tre tmnt may communee & th
penrll n or sulphamubes o7 & comlanation thiref Thes | mnt
nomel 1 mthr ane of mycrtomen Clused by ssvmvecter ré n
Imperf d whin an ampataton sofhenath ot t nun Ib:
comphtc rmdi tem of draas | trepe 1omer an Itefagmes are

infr quent
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Frognoss
Tha 1saln ysbad 1f pot geoad them at least so fira the drsensed orpan
1 eoncerned  Indeed s0 far as prusont hnowled ¢ oes amputaton 1
almost als y neces ary

Dufferentnnl Dragnoss
Dugnoas of madaromicoms 1«0 obvion  that confuwon with other
dresses 13 Likely only m the early stages  \o erthclens v we syphules ard
tuberculovs may prevent the same clm cul pictare though no otber
divease yreld the trad of tumefacton firtumation and granoks  Other
my eoses (Wustomsco 11 cocexhiardomy cosn) clephantie = movn foot
and stal rrxcost lympkaticw may o at first recsll the pietore of
maduromy oms

Myvological Dragnoss
Thi coonsts emphy of finding and entturmy the granake and 1 umportant
from the therapeut: 1 Wil as the theoretical pomt of tow  The gram
are found by the nehed 03 or by means of & Jena then examined fre<h o

m potash Very hard grannoles an softencd m warm potash or bodin,
BaudeJ 1 Beforo mocalatson they are rinsed m aterile water

Experimental Inocalabon

The chnxal picture of maduromycosrs has pe er been reprodeecd from
oultoral 1wlates

RELIRINCEY
Bourrawo (G ) Immz:tomumf Ul d_pethelogre reliqwe de Gall &
Claras  Parm (1919) VIT 215-309
B arT (k) Lew myobiom 4 Purusdsl see (1000} 10 (RO~ T1
Carrrm (H V) 1 Ul n,. Se Bemt ;(1P00) 8 104
Carm{H V)T W 1! %M/(IMI)7M
s J)LA-mmm.DRC \ sodinew maduromy w3
Anx Trep U I & Pwrss (1818} 10 l'm-:la

1

CHaLxEne (1 J) & ARcHImALD (R () Myoetoms and Deendomycetom
atovs formation. Ve Oriens Y 1 & Sur J (101 ) "D 485-13

CraLszxe (A J )4 ABCHBALD (R C) Theela ifieation of the mycetoma
J Trep Ued & Hyj (me) f113

Corwmxt (R ) & REOANLLI (P)  Sole afinth  ulle posmone setematics d
groen Madorells !Jﬂ?l‘lll md.hob,u(lﬂll) l l 18* 0.
Cormez! (R} & Repaxmiy (P} amoarrm 1o cherm Boydu

(= Uom spor m #pioey ermum) u.-p-u h,..uun)ll

Tl Probems dnn Bwnl\{rdn(lwﬂﬂ
Enm(c“)\l'uhru(luH)ﬂlB‘l
un Las myettomsm 10 Vew elle Pret e Dersatologuus
\ mon 1038 II 40758
Mo roiums (F) L C vmr (1) Désaltats dc 1étud dun nou ea
DIokomsd pudobwrréd Alp  Bull Nec Teth hoot (1034) 17 3



CHAPTEP \IIt
White Predia

TRE wIrTe 11k pras sometmiey ealied trchosporia ot prdra xeoxtrr
are divewses charicternzed by rather wft whitrh or bm’:n(:h nodoles
wluch des elop upon the hurs of the mau tach or boanl mon ran Tpon
the hair of the head or supcrflaous harr  The dreae 1 co mopolitan

The i pular nodostres rare the cutick of the hatr aml produce upon
its surface & mowic of vaguely quadrsngulst ckment  from tad u
n diameter

The fungus which cau s white pedra 1 Treckatporon beiy I (1 al n
borst} Vuillemin 1M, for which there arc sc1eral asnonyme

I lewrococcus  bergel  Rabenhorst  Trickoaporem erale Lnna Inf

1885 Trichospowron  certbnf wme  (ham
Sclerotiem besgeliymum Haller I N Layushy) Ota 108
Zooloreat bergel Flerth 1667 Trckotporon  graeslor m  (ham
Hylococew  bergels Schrdter It bayashy) Ota 19>
Chlampdotomus besgel Trevi an Trichoaporom  hwmalwoque o
1889 VMarza and Moo 193)

Trickosporum orond s Behrend 160 7 iedrmm columbrana Dl 1077
Trichosporum gign teum Behrend  Trnckoaporom misor 14 o 1040
1870

Crram coloured eolomes of Trichosporon bergel prom canly wpon
Saboursud s medrum and have a membraneou sod fokled app amna
Microscopucal exammation shows numeroes hlament 1 anng arthy
spores in which they re emble Crofrich w colomues and alo apprevon
which are not found 1n Ceatrichum colonwe=

\oduke of white predrs may be distingurthed by thar entonr from
those of black miedra by thur con isteney bewng soft r aml by th
albrenico of aso pores 1n the hnotted roons of the mycelium

The bent treatment would sppear to be to has off the mou tacho
board or if th drastic procedun ™ meomensnt to apph nt himat
(1 000) lotions twice daihy

Although white predra hav becn known m b donge T than 11wk
predra from whbi b thes ha e been karhy d tingm faef ]y anee 1914
the jmpreeon 1 that the [rmer are much | well known than th
atter ard that ther 1 ned for nficatim fthe yoensmy [t
vatows specien buthrrte deseribnd - The rants of the diseasn and it l1ek

-



wHITE PIEDNA 0

of mportance m human pathology tend to  bacare starbes of & primanly
theoretscnl nature upon the cansative apent

Pedaell and Cif m (1041) bave studwed arwos fro b strune of
Trichoaporom and repard thrs genus & having affinstses ®ith the asporo
genom yeasts talmy rts place with the sub family T ebos
{\annf ld)focmlmlPrd&[h 1020 Daddens and Loddcr (194-) regard
the Trichosporons &  snascosporous yeast bhe fung which with the
C adida nnd Butlnwytv speewes compmn the mb famly Vyeotoru
Tosdene

d by the f 1 The sub
family Torulopndosdese m which no p-r-uv.lom}cehnm w formed con
stitutes with the \[y deae the family Tor

J1 Langeron
{1 tedibon {the Précud Myeologir p »4) eniterze  these authors for
1 vmg taken & their type T cwlmswm which n  eommon maprophyt
ndnot  pathopeme Trickosporon
Redsell and Ciform (loe oot ) a bt of nine pitboginx speeses £
T thoporon for whose pathogenicrty we hasy  Little respeet aa follrws—
1 Trchotporon 1 [ s (Mow and \nna) Cif and Ped
Trickorporom bewgel (Rabenborat) V mBemin
T Trchosporos Lucketis Ped and Cf
4 Trihosporon cuben wm (de Beurman od Cougerot) Ota
= H m spora coremiformes Voore
= Trichosporon regorum
Trichorporon gpente m Behrend

Trichovporon proteolytrcum Negroms and De Vil Lastra
Truhotporom Bal m Ota

EXRENCY

Trchosporon granxlorem Gta
Trichorporon zffred Cf Crov and Brun

words (1t kd of the Precis p 540) eovade an  ppote
conclomon  Fually the whit predrus are prodoced by & groap of
arthromporie fungt equpped with plicated appressone  co
mpeeses very close to ooe another and perbaps sdentreal d.rﬂn-mgp-r
twaluly n ther geographreal dwtnbaton Perhaps thers w only one
Trichorporon for white predrat

REEFERFN\CEY
R pam{l A Corem (R ) ooy opert di Tochowporon
mtomo questo gocrs Uy pethelogia (mu) 8 203-1
Doy (H \) 4 Lonomm (J) D anaslaspersyrnen Hefen 2 Hallt
(1842) \materdam

ed o by amsont



CHAPTER \1y
Blach Piedra

Trrs INFReTION  characterired by bard black nodek ki, the length

of the hair 1 “omewhat common 1n “outh \mcnes and his besn pconled

from Java and Cochin China  The fangu which caases it | Pedrars
1)

The nodults may or may not be vrabl to the naked eve but when the
hair 19 combed they producy & gntty mnation & ral spcexs of fanst
have been hekd riaponsabk for the inf etion but it cems bikely that it
due to & sk speews namely Pudrara kortar (Brumpt) Fomacer and
Lino 10 83 If inficted hurs are cvamined o pota h the noduks sn
acen to be below the cuticle and formed from threk myvechal flhment
with brownish or blickish walh redueed to arthrospon.  Amony. t thix
flaments are found fuaform uscosporis with a hliment torminating esch
pok  The wtructun of the miyeelsl filaments complus with that which
Amacd nanred & costroma [he sect an app inntls formed from onc
¢l of the ascostroma which xcomes avoxd or pynform  The mchantm
of bberution of the ascovpores from the a cwvy not v thoownpno 1 Iy
but 1t 1 preceded by a g Itinzation of the cell srrounding the asm

Inoculation of Sibouravd a agir with 1wlated s cospore o with
nodukes product & bliek acaminat  f Med plabnao cobny  ampec el
of thick mycelnl filament with short ¢ I al mansy clilamy do<pon
amony, which &%t and ascovpore msy som times | seen

The following. are synonvm of T wdraia borte
Trichoporum hortai Brumpt Dredra yrexe ¢l o Brumptand

1913 Langeron 1034
Trickorporum paraguyao Delimare  Diedrin s ninsame o I 100
and Catts 100 Pudra ) rawn Boelyn and
Predrara sarmentos Perein 1600 Verbunt 1034

Ttnh | on

Dagnostee diff rente toon from tnchemneo
(K) wgtlim t

avy  Frostment con ot of rubbng tw e d th with |
or the hair may be shaved off

Baming b work on Amud s thes (1918) T4n eron (O mpted ¢
kew (19 9) that Jirdraw 1 ah Ascomsat g onn Whmeo t th )
I yremomyeele onder Micrithinsks aml near to the fauly M m
thinamae The At nnete o lewenbrd by Arnand femoagm g f
pare ites sdapted to euperhctal parsst m They opure & ey hum i

-
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climate for their de elopment and are only found m regions with high
ramfall of a metre or wWore per year Langeron who with Brumpt
desenibed Predraia teme wefenn (1074) &9 having 4 spoved asct and squat
ascospores finally believed (see 1ot edition of Prémisd  Wyeoloie p 547)
that the was  borderime case of P Aorle  very closely related to th
species and differing, only m the form  { the piedrarx nodoles the number
{ ascospores per ascas and the ength of the pola  fllaments

The furxlamental work on black prdra 1 that of Parreirns Horta
(1011) which Brumpt chpowledeed by dektin. Trchosporum hork
(1913) which utimately beeame Prdram horkm (O da Foneecs amd
A E delea 1929)

REFLRENCLS
A D(() Leo wel nmern Theoe Tar 1014
Nxtxrr (P) Jreeud porasd gie Ind (1 Jard Ma 1913 v 1
Duaxrr (I ) A La 3w (U) C ned tionms sar ) EWdrs 1 Am nquc
o'l

une
P ce nomelle [l e Ao P 1 Jre (101 12

D Fon ra O} & Lrswo (A b)) “wbre gum 1 da pre tra brewloms
Sppe U T 1 Ox C (r*s) 4 1 4

14 tm0 (V) Lev sténn it W lh mme Lal Im Re
enbque A T r (19 )7 0120
Lasormo (M) IWim N o Frdpn D o g IT $55-100

Parte Ureom 10M



CHAPTER \I%
Black Piedia

Ta1s 1npreTion charetenized by hand black nodales aloag the kength
of the hair 1+ somex hat common in South Amenca and ha becn nconded
;r:': Tara amd Cochin Chma  The fungns which can ¢ it s Pedra 1
T

The noduk  may or may not be yrubk to the naled eye Lot when the
hair 19 combed they produce a gntts sem aton Scveral s s of funs
hasve been held responwbk for the nf ctron but 1t secms hikely that it
due to & mngle speeses namly Prdrara bordar (Brumpt) F meecet andd
Lido 1928 If mf cted hawrs are examined 1n pota h the noduk  an
aeent 10 be Lelow the cutick and formed from thick mcelial #lim at
with browni b or black: h walls reduced to srthrospont  Amonust the
filaments are found fu iform ascospores with a filament t rmtosting cach
pok  The stractare of the myvetll flament comples with that which
Arnand pamed  aseostroma  The ascr ane appanntls fored from onc
cell of the ascostroma which bx enmes ovord o pynform  The mecham m
of liberation of the asco pares from the a<«u rnot vot hnown pree Iy
Lut 1t 1 preceded by a gehitmeation of the cell anrroanding the avens

Inoculation of Sabourand s agar with rolated ascoport  or with
nodules produces & blick acomunite fokled glabroms cok ny compr el
of thick mycelial Alaments with hort ey and many ehl myde porc
aniong which ase1 and aeco ports may somk timk be «exn

The followmg ar avnonym  of Predrasa hortas

Trcko porwm kort1 Brumpt Jredrasave ¢ wtlen Brumptand
1013 Langeran 1071

Trickosporsm miraguyan Dilaman Pvdrasa senmamen I e 100
srd Cathh 102 Pedrs jiea st Bomlyn  nd

I edrma mrmentor Lereirm  19% Verbunt 177

 tnchoe WO

Dugnostk bcnntistion from tn homyenu
[LLTI 3T B}

ax«t Tn tment con it of rubbin twice dathy with |
or the hair may be ha od off

Rasing hiv work on Amamd  thews (1914) Lang ron attem tel 10
h » (1029) that Pidram 4 an A comyatc ¢ noe x lonain,. to the
Pyrenomyeet  onlir Mierothytink  and mar to the famh Mo
thyraccae  The Ast nncae & cnbed by Amand frm a groap of

parasites adapted to superfictal pirwitt m Thes 7 guin 8 yen hum |
»
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elmmate for their detelopment and are only found 10 repons with high
runfall of metre or more per vear Lanyeron who with Brumpt
desenibed Predram cere welewn (1034) 84 having 4 apored ac1 and squat
sscovpores finally beliered (we 1st editson of Preer & Wyeologie p 547)
that thie was & borderime cawe of I Aorta env closeh related to thn
specwes and differng only m the form of the predrase nodules the namber

{I01%) which ultimately beexme Prdrmma borr (O da Fooweea od
AF d Leeo 10

HEEFRENCES
A p{() Lr ™ Jer 1H

Bacwrr(F ) Jreevo ey rm (] pr 201 | Fara Masa 1913 9 1

Bavxtr (F) & 1 ~ormos (M} €0 1mt oosr le Dedra d Am aqoe
d Sod Aloccw  lunes fr eoant !\ auls Deecnptidad ne
t-?rﬂlﬂnr[b I rdm veme A L Fes (19U 12
1-01

IIA.FU\ u(O)Llrul\}) “~lre wurmed . la predm brasl e
S pple U wt O C w1414

Iasormon (M) u-mmtsp.nmblbmm Tal dm Tevee
entrque 4 llJ )7 nl!o

Lixormoy (M) | 1w Traty Der wl;q 11 3 pm

Ian Mawon 197



CHAPTER \}
Puyriasis Versicolor

Priysss t5 v imacoLoR 1 oa cutaneons inf ctson characterred by irreguhie
~caly spot  fawn to browni h in colour and epresding over the trunk
On e xamining the scaks a Jane varets of myceln] elment mixed with
rounded formrarefrund the cekment ki beennamed ¥ b ferf
(Robm) Bullon 1649 and an bclieved to be the st & of the inf oton
Pitynt & versicolor has a number of svpomym  tinea verscoke
a hromit pua it of TeanaIme pitvrit 5 veraeokor tropaca tmes flove
tines niert hods pot v ete The di (1 ¢ has a world wide di trbatmn
and cxhibitsa pref rone for voun, adult but a) o attaeka the very v une
and the very old  In temperatc chmates it v gally conhned to the trunk
and fcnl dewons are exeeptional  In tropeeal chimates facal boealazation
~veny common (Vanbreasephem 1940} The inf (tion may al-o att &
the hmbe the neck and the scaly
The spots of mtyne N verscolor arc of varmd and vamabk ¢ dowr
«ometimes darker somctime lhter than the surrounding sk 11 )
Dkelt that the Litter condition 1 e to protection of the slin from th
xun bt the scule  The outling of the spot 19 mrepalar g or small and
sometimc  nunute The seah  are fine and scurfy  On cxaminaton in
chloral Inetophenol whieh 1y pref rabl to csustre pda h a & chann.
agnt roanded (kment are seen fdrmeter 1t 4 a0 aft r bud lin.
arranged i chi ters and mixed with mycehal fragment 3¢ 4 x4 wrde and
1 to 40 4 Jong sometimed hranched  If the mak are tamned Wfon
exammation and pot mounted in chioral lictopheno! the mycelium naen
to be & much branched system which 1 considerabls Trok n wp nt
frapments upon the addition of chloral I etoph nol or can tie potash
Hrtological mectiom sh w that the filvment and spores arc 1 ¢
the auperficial epidermal eell and that herc and thtre they prneteat
Tightly into the dermm
The cansal agent of pitvny  verucokr hy been nimed W 11
furf (Roln) Bullon 1599 In the Lt ratare the [ rwin  veomim
are still found e g Mrcroporom [ rfur Fobin I8 3 Valn  samafily
(1 teflam 1905 Yalaew a fropren (ast T 129 But the n me oaly
covers & morphologreal entity  the pictun o cnted by the & 1~
alwas the mam( whether m a trops 1l or & Furopean ess ( f Lej one)
It doce not reprownt & Linkoneal entity beciaw at 1 pot po< Mo
cultare the apent of pityna verscodor when colort eeme f =tk
mveral speeres may well b f und and s n the cawe of mwra pris
N
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barr the complet elusters of #pores and fllaments ma  repre~ent everal
botarucally didferent sprcaes A number of ttempt to catture Wkt w
J rfer have fuled However some worker« mamely Iany (177} and
\loore (1941) clumtoh e 't med cnlturesand thela t pamed wa 1ho
to ipoculate an animal \anbren eghem (190) and Leyeane (19 1) b1 e

Fic 44
P s v ole Small patebrr st pdonth el of N\ xmo

rmade reprated attempts on & larp s ke Vanbreos bem tred uova
ceefully with the following med:a S bourssd medmm plun agar
Loswensten medrum  blood agar Loeffler medum Sabourawd
medrum with the sddition of  fine laver fbatter and dovet moculation
of hairs » uro Lejeane has hed no gre ter succesy  he repeated doore
ttempts and abo tred the followimng medin  Voore medrum pha
pesalim Buoller medrum  artous medm m an atmosphere of 10 per cent
or 20 per cent CO - medm ennched with ures and others with vitamo B
respeetnvedy

On ecownt of the fadures t 11 mmpornbde t speculat on the
systematic poutwn of the uwal agent of prtyraes veru olor Mero
scoprcal eammation g es Iittle mdscation of it position 11 th mveekum
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s troconc of a p udo myerlum? What 1 the relation hip betwern the
mycelinm and spore clu tere? Thif rent views rest on hypoth ~4 rither
than fact

Vanbrease hem (1950) turned hie attentron to the arrangement of the
spores en grappes W\ ith f ® exceptims the «pores remmam n agerptes
and thy undoubtedly indicates a prtreular form of growth which rneures
that they adhere elosv (m3yxoepores) and probably indieates that they
am n a common envelope or cell  Lejeune bebeves that thi oot wo
1 all e1sc4 bucause the elements of putvnae 19 \cracolor dev lop betwern
the et and do not penetrate

Diagnosis of prtvrra 1 venacokr 1 en 3 by exsmumng the stk or th
mitrent under 8 Wood L ht when certain ekment not viibk with
ordinary lpht become apy wnt Other di 2 es with which it meht b
confesed are sitiligo ervthruuma vjhil 1 Cibort o pitvnta 1o 4 and
rehortheore dermatity

Tratment con <t in the a)j Leationof abrn e 1) rant akvhalt
tochine 1 purcent alieslated alcobol or Whitfiehd a antment applied after
a hot bath  Pecurrency of the di cas v friquent no doght beciaw the
appnt cure 1 rprd and & fow small spot are often kit

RIFININCDS
Tigrisk (Y O) tontnbutrorm 1 tuad d fteris by sl e O oo
Sie Belpe Ual Trop (1000) 31 1w

1

M o (M) Mal x fr the uw ofltipe erde ] Calti i t
th orpanrm n ponmwnt I pnluctin fthed  aw it Dn
Spak (1ot 4 2 3o

J oaa(C) The M | wwzf (tha Lin Th urculti at m ol e anl

wpeces T FELTY tAC greaddl [ 1 Dm0
non '

VA RREUF MM (R) tnpotlme 1 micl g m beal | optvrt |
et 11 Jidn Enf I nkt 1 Inst } t 1 d q10A)
79 0%



OHAPTFR VI
Riunosporidiosts

RNT(OIrORIDIONTs 1 & dreease haracterzed by poly pous mavees formed
oo the m coos membrancs more rarely on the fon sod 1t w probaldy &
mycoss Tho cumsal agent has never bucn obtamed 1n culturs bt has
been named Rhimotportd  m secbers (Wern che) Beeber 1912 According,
tod Mello (1849) the number of pablisbed cases m human beings totals
4. dutnbuted throughout the wockl  follows  Afrea 1l N Americe
18 8 Amencs 3t Ama 377 (of which 108 are from Ce)lon and 233 from
Indu) Furope (Italy) Pllppmes 1 Of the eases from ima (which
constitut 803 per cent of the total) 5.7 per ent were du nosed 1n
Todis and 44 per cent m Ceylon  Accordmg to de Mello the mumber of
cases m anmals 1 %0 of which J are from & Africs 11 from S America
and .o from Indm  Thus rhinospondsons 13 prmanly en Asatie dreeas
Couant ef a {1847) reported the occurrence of rhinosporslions 1n
and England bat the case reported by Ashworth t which they no doalt
refecred was of an Indiwn tudent st Edmbargh

Ths drease affects young adult males In India 1t s espeeal]y not ce
able among thow employed m bfting snd and grav 1 from nver beds
It 15 possble thet rhmospondioss 13 an mfection f fish which will
acodentally ttach man and domestis anmabe  In an infected frog
(Hyle rubra) Carmu (1040) described Dermovporsd m hplarym & panant
resembimg RA »osporid  m seebert

Tho paruate described by beeher m 1000 has the following synonyms—
Cocerdiordas sp Wernicke 1900 Rh motpond m yyann Allen and
Cocztdium sesbery Werniche 1000 Dave 19%
Rk nosporsd wn I mealyn mchm Rllmpa-lda— ma onxcwm Aben
and Fantham 190 Athar 1

Rhmosporid xm eqx  Zacholhe and pml:lbl) Dermospond =
1913 Fylaron Canm: 1840

It must be realzed that the engulanty of the ceuml sgent of chino
spondions based as 1t 19 solely o0 morphologiceal connderatson 1 not as
conelom 1t would be if the parasite could be cultured The pheno




1 NICO P OOF MAN AND ANIWAp

examplk of tho  dermitophites which have o grest number of speen
but appanntls enlv one marpholo_ic4! pam ste with Ltk vanation
rnk:\lnnn mpts to culture R weben and to inocuhite man or aumal have

Jt ha hecn stated that rhinowpordio 1 charetcrized by ol pou
mawd  thiw may be sk or pedonealit and i 50 proeant of th
cwes an developed on the nasal mocosa  The conjunctina of the (v 1
al o frquinthy inf cted Polvp have al o been recarded on the pharvnx
Iaryox urethra sagmy sometimes on the hin and in obe e 1n the
bram

Tie pchips ane red eremblin, mac e which bleed ertuls On thar
surface whit mark indicating the prsenee of the pamt (ot
ruogned

Inat vounct tae tht pirtite ~ s roand corpu ck Lt ran
ze than an ervthroevtc (7 to So dism ) amd nek mu & nuchps and
hpord necve It has & thm chitmous cell wall Theewall thi L n oand
heeonic donbk owing to the formatron of & « Nubme mombrane amd the
all attaind a lanxtcr of 50 to 00 g when th nod y di Wb The
nuckear divy wn e repcited withoat kwage of the evtopl m s b
ckavage only take pliet when th corpu ch has sttarncd a dimeter £
10 g and contains abont 000 nuckt The pari it conting to 13 Iy
patil st ha attamed s dixmeter of M0 to L thin it econtent ¢ « ]
throgph v port in th ormunal el mombraine The s resan i b |
by the sporan.tam ( ) into the arrounding t uevarth matural witk
«ach a thena A cniw orthe conjunctivalcaviti  shin they ont t
tho of nuchbounn, poringa Bat gt o pnf bk to earmy
dn nc 1 Ty the mkro copie examination of frument of polvp  ru el
uwkrsco r bp

The x him an produceda arc ton of the conpanett 1w anar |
th «poran 1 | nctmtion flvmphoest  and phy mocvetest neual 1ot
mon ranls invel « polyanchare \round the mombrane { drchan |
pormncia granukom  may xodoy kped with ¢ ant o)

Treatment of rlano pondios con 1t of unical nm al pnf Ih
follom [ 1y ketrix mouliton Vanou medwameont with  hau
trvaknt antmons ! boen applied withont swaw (oot lat
antiomy @ mpoand  (neostibow n) by prnaed iy 1ot
Rbux porrds 1 n Dmestrcamm [ opec doec mm e ampt mot 1)
fundinmin Th deav o kpown to att L hores mok oo tr!

The vt mat peoaton of T yort] m bemy wbtrmant
Asiworth (19 3) tated the opunien to h  funte with hvtnd
tmesorth (1919) pheeth jant amom Fhyveomunmt

NEFFRINCES
LU . I ¢ tat ffunddree nd (& | thok nu [ san fhuler
s m!l patm T My Up e19de 30 b
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\m 3 H) On ﬂhlno-rpurll\nn secbery (Wermlehe 1) it
riferemce to fta spotulation and fiutien  Trems J F1
um) B3 2 0142

CARINI(L) Sobrt nmparst sosethant  Rbisosporidium  escontrado
mqutmdep ] dewma Hyl  Arg [ ¢ Diel Slol wlo (190) 11

In Nprio (4 T) b pend s Upepattalope (L019) 4 213 €
“Wimmm (( R) Un oey PO U0 1t del homl Dus
racoatra tou cn pr Ipos el s (1600) Th s Hucmon 1 rev
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Sporotrichosts

Defimbion

Sporotricht 11 & bonipn bat chronic mycou attacking the bim and
«ub cutaneous tivsues and forming ulters which extemd abony, the lvmpha
tie du;t' The infiction ) eie od Ty triumatic inpetaon of Sporoinchem
x“ﬂ "

Historzoal

Thi may be divaded into three very unequal perods dnrng, w hich the
prneiples were discorired Jeading to oz Lrowled,  of thee mf ction
Chronologscally the o porrods an—

3 The South \fnean perax!

The firt war & pcnod of discoviry the mond wasof a dexripti  natore
and lard the foundstion of cur prt «nt knowkd and the thind wn one
of confirmation and integration <f cone pt and of the § ing of mw
problems

I Imerican Jerrod In In0%10 the Umted Statex Schon bd - nbed
the first cwae of sporotrichou two sears hitce Hethoen and I rhin
discorered anothcr cas and gy the namw Sporathrir achenclnn t the
pathopen previon Iy rolated by Schanek

Erench Prreod Thi | trod oo mmenced 1o I3 ath Ik Biarmann
and Hamonds drevvern of & can o spomtnches M tnxchot  ml
Ramond named the cauxal sgent Sporofrchem & rmr g m 1L ar]
con dered that it diffired from the Amencn sporotichoss which Th
Beurmann awl Cougernt m 196 hid named Sporoirwhwm ack el
(Hetl »n and erkm  1000)

The tutial stimulus to the awly of i rotrchoss m Franec and e
whese wa gisen by the work of T Fenrmann and Coagemt and e endly
b therr publication i & ens important monowraph nbtked Lr Sporo
trechaw (18] ) Tht noteworthy wark empha wed on the ne hamd the
dnverety of the fang repon ible {or sporvtrichost and mthe ther th
nersotee natury of  rtam form of thy myco The ke gt f reo il
were taken up ag in much Lt r by Coagernt (I09) and s w  think

it
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remalted m msmnderstanding of the nature of sporodrichons i Furepe and
espreally in France wher 1t na rilatn 1y frequent and senous drease
and the nature of the sme miection in otber coantres notably Noeth
Amenca It 1 probable that at the time when De Beurmann and
Cougerot wrot s large n mber of ansespected caves of
dealt with by mrtake for other dreancs had ymparted & very grave
Lniealimpresson Homeyor thes does not coner the whole guestion Tre
belierve at the time of writing that it 1 wrong to postulate the exntence
of one wporotrchonn specifio to Furope and another confined to Amenca

3 South Africa Period Th commenced in 197 with the work of
Tijper and Pullinger who stodwed an oatbrek of sporotrchows among
South \fmewn matiy miners The peniod really began hom e m 1947
wrth th publication of & mympoaum entitled Sporatrchow  feetiom 1n
Vines of the Wahwatrrarend wh ch reported obwerations made on 3 000
avwes of sporotochos dul_mﬂdmbo(hm!nﬁlnd}umﬂmmkn
than tw  years Tt dud not L anythmy, ft Iy new bwt
1t confirmed and ttmdtd‘ha‘udnnd)Lm'n o suy geeted that the
infectson ¥ cauved by & fungws that normally Lives saprophytically on
egetable matter Tt leo rai el mteresting problema such s for eample
the parasmtie ¢ ¢le withm the host trames

1t rust be 1t Lized that thus eoneefiron of the hrstory of sporotnehoas
n three penod 4 parely arbatrary

R and

1 1 1y 1

u rure though dease Thr
ufulrdtobetqtmﬂ)trm‘hrnnukntbeformofmepdrmx The
adalt male 15 apparently moxt meseept blo DO race m mmone bat con
traction of the drsetse depend on mdrvxdual resstance  Men of certum
occupatons are more Likely to be infected than otbers  Small
havo been noted amongst flonsts The xample already mentoned m
South Afniea shows s & vast epudemse that broke out emoog mmers
bleck and white Lle In France man) cases were recorded dunng the
early years wccordmg to De Bewrmann and Gougerot seven years after
the first  beervation of Do Bearmamm and Pamood more than 00 cawes
bed been drscorered  In actmal fact  ceordmg t oar mformation the
dreaso s atherraroand % ha  reawont bebes  that it 1o becanse the
mfeetion 1 not well known that recorded ce. cn are fou

Rtology
The ebrology of 5o mycoms 18 better known than that of sporotrichous
Sporoércham achencl b es mprophytcslly on  anons plant materals
Y 1o, ordead Ifamanoranammalrece: es alght wotnd the otganrsm
emters through tho dkm
The frsy step of thn d wasmade by dmcovery
of Gong d by De B and Gougerot m 1009) He
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drscovered in the Fruneh Alps stram of Spovofrichum on the ba
beech tree the Jesves of & horetal and dn::’llm of oat Thew :r::
were mdtingu: habk from thow of & lewrmaxmi  their pathogenre
power at firet poor m the rt mibw quently merease=  Cong ot mea
dgram (p 1 4 Le Sporotrichows) of & Sporofrchion growin, wanout
gram wlhich wax a3 perfietly developed m all micro copie chaructersan s
enlture prodoced :n the laboratory  Ax s neaht e amall equdemres
were produeed by handling plint  and Foerster (19%) wa abk m 14
cases toanfiet Rarberry by way of it spines Benham and ke ten (19%)
after having 1 alted non pithogenic Sporotnchum  from  duff tent
flowery tred to inf ¢t carnation bods with Sporofrichum «chesel ¢ The
concluson that may be drann from the expenment ~ dogbtful becans
even if the aathors were abk to re rolate Sparvtrichum schsacl  from the
decaving carnation bud v & neoht of the prevsous infectron 1t doc pot
necesaanh follow that the pathogymicity of this fonces had becn dimon
strated for exrnation  for as Shinner Fmmon and Truchiy 2 (1945) hase
pointed out 1t penerally acepted that Sporotrickum ackencl 11 abk t
develop on dead or decaving vepetable matter

According to the South Afrean morkore (ef Svmpouam) sporotn
ehous always followed s shght ohm wound How v r of R ctam
recorded st Venterpost and at Con olddated Mam Reef ( 441 amd 354
cases respeetineli) onls 1 per cent and 40 per eent reapeetinedy of the
workers recall having been wounded ™\ rerthibes the worhcr mont
frequenth attacked are those who an exposed t #lyht injones dunn,
therr work  Furthermon in expertment earmed out on volanterr<at b
been d d that Spor Ausw achencls 15 capsth of of (hing th
shin other than through sn abra wn or when it has beopn antatal 1y
hot dreeamgs or sy re rubleng e A thoagh the sbin may nat & toally
have been broken  In the nunc it 1 on th sound untreatcd w Juwd
for propa that § ackemel dcvelops Inpractey thi 1 the onliimy riant
source of infection S achemel  har oaly once becn s olatesd from th r
and neter from the ground o fram water The “outh \frican anth v bs
al 0 demon<trated that fix  (Wu ca doms frcet) becomw inkected oft r
contact with patent beanng sporotnchoars kewne They ha b n
that § ackewcls can b 1 olated from the fect and from the facers of thee
flwm Al the fangue mabd to h o fe e raldwny within the bods of
the fiv but 1t m generally accepted that m practiec fed lo not pl v an
tmportant part 1n tran mween of sporotrchoe

FPathogenle Agent

The caunaal agent of spordnchon 1 Sporofrck m achex I (Hethorn and
Perkine 1000) Ik Beormann am! ( ou,. rot 190 In 103 Matrachot and

Lamond reported the ¢ tene of & new apeews related from the fimt
care by Tk Brurmann and Jtamoned and named Sporotoch m

urmt The drtinction mto two sprawes  based on the [ et that the
colonmes diveloped by the parite tolated Ty Schineh wen whit
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while thow rolated from the French eavo wers blaclk Davn howerver
{1913 1917) abowed that Lttk value could be attnbuted to & difference
of pgmentation o to o dufference m eapacity to ferment sogars VMot
anthors agres that there 13 but one cauwal! agent of sporotnchoms §
achemcl ¢ and thr agent exhibit certam vamations m pigmentation and
fermentat e action There » a conuderable number of gy nonyms

Gporothnr sckwel  Hethoen and Sporoinch m ecarowgena Langeron

Perhms 1900 1013
Gporainch w bewrmanas Matrieh t Sporoirichem  coxnclmazm Wol
and Ramood 1900 bach Sweon and Vewr 1017

Sporirichum  sermde  Iplendiore  Yporoirickum ]! prease Benedel 1870
1900 Sporvirnck m ept poewm (Brunaod)
Sporoirich m  peauseime  Brumpt Aschoen: 1920
and Langeron 1910 Rhimoclodium  schemel:  Brumpt
18,0

Tre Nature of fhe Paramts m Pry and Tooes
According t clavaeal opnion rescarch on the prrawt m the pm or
tosies of man remam  for the most part non witent Bat  en o such
research 1 often f Little valoe and does not constrtute a sure dugnostic
method 1t w meorect t sy n some workers do that it v mposable
t de(mmep-mtemtbepmb\ direct evammation  ((ougerot 1936)
De Beurmann and were the firet t  describe the timoe form of
thofnngm(l%)lmi('amemtrrmnvdcndtbnqu«tmmlmﬂ Thewo

tresze forms are desernibed a3 boat or ciga shaped  The organtsms are
clongated bodsees with rounded end aboat  to 34 wide and I to S p
Jong m which the peotoplasm 1 ed tthe tw &

Thewe bodies occur only rarely in men but are encountered abundantly 1n
the pas of moculsted anmale (rat) They are mttacellular in the leucocy tes
or mant cell thws cwany, them to become ery t1 hitly packed
A rarer form of 9 schencl  both 1o man and snumab s an asterod
form firs; deseribed 1n 1904 by Splendore who dseos ered 1t 1n an mfected
woman m Baol It w  this particular form which Splendore behe el
to be » new specses and which be pamed § aseroudes Tilice (183 )
reported the ssme  steroxd form m two infreted people in Urngusy Two
mars cases % ¢ dmeo ered m North Amence by Voore and Aekerman
(1948) and Pynbos and Crebin (1950} Asterosd forms hat  buen seen by
De Bawrmann and Gougerat Greeo Harter and Grayer (1000) 10 & gumes.
g Talwe described the asterod forms as follows  Extracellalar bodies
by pyooytes 1 rounded rather emall the greatest
chameter not  teeeding 1o o Ite strwctore t charsotertstic  m the centre
-Aroundu‘pu&(q-om) # m dumeter the contents stammg a
diffase bloe sodet colonr with haematoxytm and ba ing  dmstmet double
wall whth taktes wp a dewper 70kt coloration  The sarfacem eo ered with
radully arranged protuberances of ery yvamablo length (between 2 to 3
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ard " to Bu) The « projections spread n all dinctions They seem fo
kave the centml body at varvin, hvel and it 1 the o structures which
mie the mpon 1t terowd or ewett chestngt Dike appeaninee Thes
tah up eoin v R strongh th indicating thar sexd philse
natare  Langeron (Tahe 193 ) arded the ¢ form a mmpk prinaks
Splendore ha shown by cultural mithod that these s torowd form an
eapable of reproducin,, the fungu i it1 mare a1 fum and that th
constrtote a stage m the pamsitie <tate of Sporat chwm
Untiljost recently astcrowd forme wor conadiced t beran How ¢
the ob ervation of the South \fnean warkcr ju tify & rcon wdiration »f
thss view  They found a teroul formrs m no ket than 1 of the e3¢ on
which they were worhmy and starting with South \fn an »x \orth
Amercan strtuns neproduced th man anmal  Thr eonecplion of the
paraartic evek of § oh xeln 1 wa fillowe—

Stage 1~Repre nted 1y the boat hhe F rm or cgw bode whieh
riemble spores prodocid in cultur by & «he chin Both spores snd
c1 ar bodus roet wlenticalls to Crama tam stamin_ ondy sh, hthy
Stage  —Cirtain boat Lhe form an tmn fimedinto (rg t xmeco
element  with a spherrenl form

Stage 3—Repee ented by annerea 1 moof th engtanm
twice their onipinal dimerraon

Stage 4—Th  penphery of the bdie oo mes ey red wath an
eomophilie corting

Stage %—11 pre cnted by the ast roid boshes with s contralm - «—1the
ecvptococcord  body—mmoand | by dedieate md tme e maph b
propeetions which arc el Te troved lurmg mampuhition

Asterowd b Tn appeart ward the axth we Kaft rehomtr Inatural
or cxpenimntal woculiton st thes st 0 the 11 bed anl
eryptococet are rare or 11 kang

Tt w difficult to draw aatnfictory comluon  An the of natw
of the South Afncan work r doe te ol al ) ohantk snthe ~
which they hate studid ? Or have ther ol nuatwns baevn mon nts al
beeau e they have taken Into account the cxtnm frults. fthe nan m
upan which they worked? W cunnot <y for ecrtan Sufber o1t
that their dixriptron of the a teronl 1 et o ) md v n barki wth

that grven by Pabec and the I unt
N mycedal dement an fumdnpa rn oo Fraoment f
mye] moanpected into t1 o expenmentaliy mp W W oar nYond
the spors appear tod g nt boat firm
Macroscopic hatore of Cultures
On Sabouraxl  glicow a ar at rowm t mp ratare ( O) tm I
m ool tynsthy

& achenck  appear m the thied or ARE L aft
Thiir apy arone m alsolut by &iff nnt from that fmall tiem
other pathogcn fun 1 | canw th colmim mnt kwny They g ar
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as small smooth white round platc Iy or moist and somewhat
re embhng yeast colonse  In certain strams the whit pi.ment tion
persi t indeflit 1 but often after & { w dvy it becomes brown hoor
Bluk It will be nealkd that 1t wa on the ba v fthy  Difercnec s
pimentation that 9 ackemel ™l 9 Te rma m wore apamted A
they grow older the (olonn  become more m et amd the marface | comes
corrugat 1 and often covered with wieh bk protruwons The colonx
areof anel e conwet ney

Dy bout 1913 »  abk to prod ot the boat shapad bodies which
chiracterze the ti «we form {6 ackemel ¢ fro either by cultarmy,
it anaernlscally or by inctoding, & pete of fresh stenk 1mal tivaoe and
uwany, bloxl or serum  the medium  More recently Campbell (194 )
obt id the Yeast Lhe ph s 1 the bt <haped pluwe by eultonny,
S schemel  at 37 C under anterobie conditsons on Francs med om (blood
o enn bed by pluco  and ystine)  On thes med o ecolores appenr
after 30t 49 hoars hle emall jeflowrh bacterml growths coom ting of
elongated wgar bk Lodses whach reprodace by buddmg, from one of ther
xtrem tiex Thewe bodn  #bow & Crampo it reaetion  Thu form
Lst for long tim¢ fthe uwltare on Franer mwd om 1 kept 0t 37 C
If tho exar Lle bodkes are kept t 0 on Zabourand 8 medmm  they
reproduce the myeelml form  The ehun.c from the mycelal t the yeaet
hike phase from cultores mamtamed for mome trme m the Liboratory
requires set eral tranfers

S achemcl willf rment gl o0 ¢ lictose laevulowo and maltose bt
nok dextrm mannitol oe d latel Itaaction on the { llow ing rubstances v
varmble ictharnee lactosc 10 lin starch and glyeenme (Marroqum 147)

Mucrowopee Nature of Oaltures

Itrnot propoedt ref rapant the yeast Il phase de enbed Loy
The mycell tha 1 made up of mycebal fllument wpores and rarely
hlamydompores The hyphas ha 8 diameter of something under 5
they are hyalme multiccllular and branched The spares are borne on
branch filaments wpon tho surfacy  f the medrum erther terminally or
around the artwculatioms of the hyphse They are borme ungly on stery,
mata 1t 2xindengthand boat0 3 uinwxith butatthe ttremirties of
the hypha the e spores are agprepted t form an oval mams about 1
m duemcter  The spores may attam o kength of 3 to 4 and & wadth of
to3 x they may be brownuh bat are never black  Once detached from
thetr prrent myeelum they reproduce by buddmg Tt 1 actnally extremely
difficalt t msho out the nlsbomhup of the spores with the parent
myeclum when exammmg part of & culture tensed out on  sbde The
‘ot%, preyarations are ootawned m practice by cuitunng the fongus directly
on the alide or maro smply Do Beurmann and Gougerot long ago
reatzed by droppmg & eoveralip on tho surface of the colony The co er
#ip v rred at & con ement opportunrty and the materl adhenng to 1t
mfl ed and stamed
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It > impertant to remember the mpos bility of digno 1 1 the vat
maonty of e1%s wher there w not actcas to hrtolomer] method  then
rsatenduns toreject a diagooat of mycon  though the hustapath o 1 o
pietare 14 not conclmuve in that the pithagen has not actoalls been wen
m the tt «acs The mmpk st method of drgnos and which hnven the bt
andl most con tant rault o that of cultunn,, the fungu

Treatment
Sparotrichows has a unique postion amonast thempentics 1t M en ity
ta one medicwment onlt nimels pot1 m sodd  Antibioties kach &
streptomy ein and penterliin have been applicd withogt wecess
Cou erot pre~eribed - g for tiw first day 4 g for the third and fourth
davs then 5 or 8¢ per dy as the dox to be taken duly before ek
Conant et al gave 10 drops of a «atoratd solation of pota rum klxk
three times & day and inercaeed ench do e by S drops three times a dn
unt 1t hiad reached 70 or 40 drope threo times a dav The drops an
admmrt rd before meals and dilated with milk or water  Intrayenons
myection of 1 g pd of sodium 1odxle may be applid in phe of | taeum
sodide ngestion
The South Afrrcan authors who have treated & groat nomber feiw
1n thewr conntry adopt the followin nicthod  for the fint twod 3 at
the hospital the patsant reeenne - g (30 Lrums) of pot 1 jam sodwh thm
time & day in a soupepoonful of w iter (] ounee) They conder that if the
vmpdoms of 10dino pot onmg are to sppeir they will do o dunp thi
time If the yvmptoms ar slight the treatment o continoed without
mt rraption I they are senoas the treatmicnt 1 stoppx d for 48 bours and
then reumed  The sze of the dose 1 ceneralls muntamncd at the il
kv ! [ut may be rused until the dailv dose totale 1,0 gramm (9 1)
The todude triatment <houkd be continued for 4 to 6 »etk N 7
apparcnt recovery  The treatment s s m efl cinne
1t 19 not adi vabk to et e the beaton becau ¢ thsoft nh d toln.
term ulceration  Spontancou ulc v ean be treated with rdme Inon
Incirtun caxs it 1 an advantag, to ux an anto or a stock Actun 0
patknt whbo are not sufficientls r<possse to todin
yecording to the “outh Afmeanwork ™~ & on hiton [ thyl hhormk
applretl to the noculytion hanert m 3 off ot & core meniul ™ nenful
are pot homerer aff eted Uy th treatment
Prognoss
Itenbe wlofpacte M v noeaw that prognos g 10
spontancon e and naturally rea t nt mdndu 1 oan kn
1 cornl forme and certam £ the muests m mironc kaon ba
fit | frtonat Iy the « ot veptonyl
Differental Dagnons
ther

Itw localized Ivmph nttse £rm o Biff alt e aonfl « wth n
Howev r tl prmany I~snmu t b htng bed from s tht

f
The
I

I
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t beredlows 1t Lo ecth\'m.l and tularemia  Of other mycoms

Llastomy o jeerrs North and South Amwencan
blitomycomes and trichophvts  granulomas may be confused with
rporotrchosre

Mryeolopesl Dragnosts
Although theoretrcally thero arc three metbod of my cologreal dugmosy
nimely examination of the prs colture and arumal mocuhtion culture
remams the most travtworthy and const nt method

(x) Examimabon of Pos

Pos 1 obtamed erther from  softcned nod lo or from the exudat
f tbe primany kwon and v examined for tho presence of boat shaped
and  terod forme  In man the Loat shaped forms bad alway been
consulered rare and the asterosd formse ¢ eceptional unt] the obsen atrons
of the Sowth Afnican workers

The boat shaped and asterod forma can be examined directly on  alide
wndt  coverdp  For the bo ¢ shaped forms Ares Loao arxl (oto (1940)
recommended stainmg by the \lay -( ranw 13d-Crems  procedure Stawnmg
reasrried out on emears of pue diluted 1n 10t 1 volumes of sterdo water
the « nmg time <hould not evered 0min By thr method the
Branilnn worlers ha o been ablo to recoguize not only the boat shaped
forms Lat also tho baddm,, forme
(4) Colinres

The eultures are (rown oa Sabowrard  medium at  temperature of
-2 C A few large drops of pos taken from an unopened nodule by &
syrmge are spread  er the gar sarface After 3t 5 day  the har
cterndic eolonies appear Clmpbd'l(l"H } ma bkt produce the boat
shaped forms on Franew medrom t 37

To fiabtat = mpod drr osre (m:grmth- de wed & contrivance
for ranning the pus on a dry glaw tabe  Thre methoxd conwrt m allowing
alugedrop fyustorun lomg the wall of the t be in the an le formed
betweenthear surface and the w [ when moculating the agur  These
pancutes dev elop oo the glaw through which it 1 easy to sec and examme
them on tha seond or third day  (( ougerot 193) For this parpose tho
tabes are fl ed with Plastscine on the rtage of & mxcroscope and ex
amined under & e erfol eyeprece and » low pomered objects &

The South Afncan warkers ha  found that most of the kewony g1 ®
r:ﬂmomhwtﬂnl@mtm‘ﬂg)dpduwnmndmhm

() Expenmental Inocalabon

The best experimental anm~! m tho male white rat  The pus or an
¢mulson of the culture 1 miected mtrapentoneally Thers 1 rapsd
dovelopment (. week) of an orehitrs and  peritonitrs characteried by
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Lttle white nodule~ apread throughout the me entery and the peritootam
Examinition of the secretion reveals the presince of numerous boat
haped Crim po itine mtrme ol boducs

Resurung the expenimental study of <porotricho ¥ m the meae
Baker (104 ) showed that 1o thes amumal § whenclsr can s the derclop
ment of & di cax %0 chronse that it 15 namally fitsl In the trwacy of the
mouse aro found vast numbers of boat shaped bodies

Berolomcal Dignons and Allsrrio Reachons

1 Ndal and Abramy  Serodiagrous  About 1908 Widal and
\brami applied an applatination test to the dingnos of sporotnichonr

A spore szepuirvon 1% pripared by removing frzments of a £ to ]
weela old culture Tho fragments ar ground up in & mortar dilated wath
sterile water aml the suvpension s then filtered  The filtrate ) examuned
on a «udo to ensure that it 1 rich 1n spores but contams po mycednd
filyment  The suspension ry agLlutinated by serum from pitent wnf cted
with sporotrichoss for 15 to 60 munutes at dilations erdinnly of
the order of 1/%00 to 1/400 but which may yous fara 1/300 amd bovond
In fact the carrying ont of this procedure i~ not so simph. 8 mav st firt
appear 118 diffic nlt to obtam a homogeneons spor suvpenvon And many
croas revetrors have been ob erved  Thrs method 1 infinor to diaposs
by culture

The «amo may bo saxd of the complement Aratton reaction

} The following reactions have al o becn studred and famd to Ik
wpecifinty  tho cutamrows reactions (Bruno Dloch) tho sbcbaarow
reactions (Pautmer and Tutembicher) the atm dermal rraction (D
Beurmann and Cougerot)

Spontansoay Sporotrchoms m Ammals

Sporotricho 14 has been reco nzed 1n & hirge number of anmal e
lnI::imn the mt dog eat rabbit hore and male Tuts and Sphondon
(1907) wero the firt to deacribe xpontancons sporotrrchoas m therat In
thus anim] the leasor aro ;b cutancoas and articahir tho paws and tad
bumy, most often attacked and tho snfection here taking the fem of
tumefactions filled with chcew Lhe pu Y reeeral and poncratized keum
havo abo heen recorded

Inall the anumab aff cted the trasue farm of § sckenel s refruquntly
(ntount red and in much grestr nombs than nman Tey bel aedta f
inthe rat the dra1se s tranemutted from ooe aaimal to ansther by bitin”
bt thee requires conf pmation It accms mther wnlikely frem whtw

Lyow of the  tialomy of sporotncho<t 1 human bongs
Tr tment of arumal anof man nsol et the applicat & {pota um

odwde  (arongran by demonstrated the great I of thy th repenitt
method 1o hore  amd mules (1909) een

(1 = ftran meson of sporotnichow from s mal tomanh b=
neondked (4 pou. u 190))
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Prophytaxs

Tho courve tak n by a sporotrichosis epxlemre and the ¢ vp nenes sequired
by the South African anthors on the subject have myvon valmllo infor
mation on the ewentm! facty

As already ot ted sporotnchowrs umally oceurs a rolated cavey or
more rrely 10 the form of small epederics smongst for example florists
Inthe cam  fter drgnom therapeuts tratment » begun Mo epeeil
precs tion s taken to pre ent tramemivson t other indivdosls and as
f1r as v known no case of contagwou spresd amon, st hurman beings has
beun deseribed

Thrs 1 not the cuwe when sporotrichoms attacks s hirge number of
people and when kbl conxlitsons for it mpecad are realzed  The vanaus
epskmiens m thi “onth \frican mimnes (Witw terwrand) are bebened to be
rar amples It are 80 important that they merit speenl attentwon
From the adeurable sencs { b ervatons and  vpernments made by
South \fncan speentbst 1t 1 known that spread of such an epxlom
depends on the follom mg factors—

1 Apatho nicagent Sporofrnck m sckhenchy
A vepetalde substrat m for the do lopment of thi pathogenso
age t wood in the mmet
7 Al mgonannmrecept  to tho pareste man
4 \n abrawon or wouxl

Fach of thew factors 1 conudered ixinwluslly m relaton to the
hypeno preventn  etwon th t may be taken a follows—

1 The Pathogea

Although a large number of other fangi ha o been 1eolited k1 estab
lrsbed that all raves of sporotrichoars cited 1n the mmes of W itwatersand
were caomcd by the one pathogen 9 sckesclt (based on an dentiBeation
made by Fmmom who alid the pamauts § bexrmanns) Of 2000
mamples from sporotnchows  xtms 1400 viekled 9 acks cku m enlture

2 Wood m fthe Mmms

S schemel  1n the mmes {the Nitwaterncand L c3 sapeophytically
upon the wooden props It development on theas props depend ou
YAnowy condrtony—

{ ) The wood must be of & certam typo  Different apeeses of evcralyp
toy an acacts widespread m Soath Afrien (Acacs moll +nma) known as
the wattk  nd anous pmes are swtable for the deielopment of §
whemek  Howerer tho fungms will not grow on the Oregon Pme
(1 wudoth ya tarifolia)

{5) Tho wood must not ha  been troated by ehemicals bat may have
xen mbpected t differsnt stages [ swommg ( g demcoaton et )
“1thout affecting the muktrplention of the fungas
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{¢) The wood must be healthy  The formation of moukd on the wor |
reduces the deselopment of § «k xelts con xd rabls for re1 ons not vet
undentood  Amon,, «uch ant1,om ti specuy aro meluded  Fows o
Hydnum p Lemtinn  lepsdens  Polyporwt regulosx Port P
P raporursa and Stervem spadicesm  Cortrin wpecres anch as Conopd vu
cenbella hav( no antagom tie actron  The destractron of § achemed + by
these fun.: takes serera! month~ but u u ually almost comph te aflcr
4 months Tt shonld be noted that of rottcn wood st mhzd it min
become runfieted 'y § swcherelin but the development of the pitho n
umkcr such comditions 1 poor

8 acheneli grows most Crnly on wlute wood from thi hiart of the
tree  Ite ponetration into the wood never cxeeed 1 to mm bat in
truneerve section the orpnl m mav I fund at cortam pomt up t
Yem dep  thee though 1t ks no great power «f ponctrition it v all
tocamn i res via any i ures which it may cncounter

Tho paturc of the fun u varn accordin to th speexs [hotw |
but the colour of the colontet v o ually grey ochrc or blwkh  Onomony
apc waof wood the colmws are vt cous on athurth v re ald mulh of
Lo bon. dimp end greve h When the wood 1 de weated the eol miet
have & w00ty appearinec It ~oimpo bl to recogmine with curtanty
coloniy of S achenclur by macre copie ob orvation alork Th Swth
\fncn authors have 1wl that the pon of the fungu are tmn ot r
the aubc of the trngk vanng m kngth from bat u By ob
pctin serapin, from @ et d wood to micro copse ¢ amuin ton at1
1yt recopnue the tran ehirspore which the South Ao u L1
hue adignodie value 1) at the atmm 1aohited from the props s roan
frt the pitho enmiy dm ntr t 1by the nocalitron [ dunter

3 Man

The numerou  ascd of pmtimon  jwvtn} v
Furopean workers in the mines of thye Witwat roamd and ti
of lonteers ha provded mpk ko thtmoan pat) 1
straim of & chenel + lacloped en ) propy A fw o aw e turl
immuomity hy beinne ked Dy inocil ton whichw mon tf im 1

infe twon

m ontn ot
® uhtrm

4 Woundmg
Al o ke apgrucnt mand won fumd ooa ot 1
fytunt  xprmenth b wnthatanalro wnt a
tanmr n f gwatnh 1| oa tho]n ne [ al wel st If
At mww tabl helth tallthe f twvanma 0

Lop Ut tall an oow £t mand th 'rlll»lgm\l f,
plmompm e tw nf(htfdn-nndﬁmt:,"l Lo

mnanl w unte Of th other tw f tore S
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wooden proje—mhich would he the mon profitable to tackle! The
mtroduction of the fangus wto the mines could not be heeked becan o
1t 18 pot known how 1t 14 introduced thoogh it mas posaldy eome from
infeeted mdndoal It ha indeed buen found powaldo to contaminate
wood with humn s Onc the wood 14 contamtnated matnral vectors
ther tbanm n ( £ w t r rmccta) suffice to trinan ¢ the fungu from
tont minted to ncw wood It ecerma cert 1 on the other hind that it
was nit the new wood wh ch introdu el the fange into the mine Lecause
wood b1y never been found to be cont mimiter] before 1t enters the mune
Inf st tion of the wood by the patho en cin 1 controlled dimetly by
apr ying cont mmated wood with fanmexde or mdirectly Ly treating, the
wood with funmexbes lefor it 1 introduced into the mines or after it has
1 nintroduced bat 1+ st Il uncontaminat d  Both method ha  been
soeces fully employed
Impregmatson of the wood 18 eff cterl by spray ng with & m ctore
(Y rd Vistare ) contanm_ % pet cent mne  Iphat and 03 per eent
Toolith { prodoct composed f rodrem fluorwk  dmutrophenol and
potan ram dichromate)
Ypravm,, with  Dowicude sodium pentachlorophenat )
od w th peatachlorophencl »e 1 off ot
By deexling to wee only previonsds treated wood the South \frnicans
bt ixenablet contm! epalcmrey sweecedully and qo clly

Taxonomy

Inthr ch pter the bmomal Sporofrck m ack »el  has been neecpted t
dewgnat  the pathogetue agent peafi to sporotnchow  Aecordmy to
Vallemin howe er the gen  Sporotmchum adopted by Matruchot f ¢
the pithogin drecotered by Du Beurmann and Tamond (5 & rm )
loes ot deacnibe the p tho en of sporottichoss which «hould be placed
n the genoe RA zacled m  Thrs view wa t hen by Brumpt In 10
Lanjeron wrot© Thers aro indeed two parallel semes of «porotrich
one of them 18 1n the Mucedincse nd 1n part compn 9 the genus Sporo
trck m Link 1970 w th  diffose mycelmm no diff rentrated conudio
Phores the omdia bein,, borme dircetly on the myechum or more rarely
on eowll atergm ta  nd in part the perms Rhizoclad wm Cord 1837
which duff rs from the forme by the possceuon of di tioet septat condw
Thorey at the eod of whrch are projectin,, tecth luinng th conwha The
bt *enes 1n the Dematieas compn o the two genera Trickosporiem
Fres 1849 and Rk noclad am S cardo and \larchal 188 Trickotpn m
orreapond to Sporafrch m with  diff w mycehum conxdbs weually
ool and bomme e ulerly adong, the flament  PAinorfed wm w homo
logous w th PA wotrick m diffenn, m tbat t has no differentiated
conxophares  peverthelews 1t ha the charmctermize teeth and the dusky
sppearanc

Tt woukd pg arto be diffionlt t asmgnt the grnms Rk node! wma
parsut such 38 ackencd winch m not an eathintio member of the
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Dumatrcre andwhich: al o vor vamil k mspore colour and bt a hvabm
mycebam  On the other hand it mu ¢ b admitied that the po ttron of the
«portd 14 extrermmely vanabk m S ehemck t Hosever the nam ¢
scheaclu 1 addition to actual pronty and to the f1 t that it < apwo
prate to the i case to which it prism e ht been adopted by ao mam
authory that to avond confu won it seem pref ribk to nitan

RITIRINCTS

AREATFAWO{V ] )V Com (M) ) porotncos Ob nagh etwb d um
novo cwo O Haepal (1010}

Bawrn (0 D} | xponmental pondnchoss 1o Ve (me J Trop Wed
(ant ) £2 v Tt0-00

B owot(R W) Chir i (B) Sporcinebo o trammusxmt (1 at
and arumabk J Infcd D (l0L) BO {37

Cowrmir (C C) Usm of Imners plucow bl sdaparinth 1 2t nanl
cult:  ton of “parotncham schoneku 7 Bart (101 ) 50 23

Can LO1al  “rum nou Do micose «cn cutantcdes qukde J e W
Vidde /ol g (l0H)

Cuantorst Inmxr a afncam 4 Sperotekhow d D H armann
Tron muwscon d la spxwotncho  duniokt d Thomme J de UéT Bed d
I 7 teck (1D0D) 34 07

C oA (N B ) Mamms (s S Swrm(y 1) Theer (F T1) LOaram
(T 1) Ve dof €I wnl Uprdupy 1d Su Ire Thind khi and
1 wmdon 191

Davr (' J) ot reppl bin thn perrment  with  an wtruss of
Spwoleveh m T Inf ot Dis (1913) 11 110

Dy (D J)y UL Hdentt o Ammnewn and Prench Spoeotn 1w L
13 sace maene Slwdiee (1017) 100 12

Dt Brimsa N A (otorkor  Les pwotrchow hype D rmig 1
1 me Dirmd of Sypk (100) pp BIT 810 1103

DI Bitrwa S U Cotorsor I oou ert lu Sporinet T
Woture B0 (Vemd bSoco s Edeall ) 4 1 n () 8 3

T Mrepsray AL rror Lewsp relrch aee 111 0 AR I n Wl

Dy Iy A Haw N Al = mous cut mampt Y now
ue 1 I rment ol ) (IX 1) 0 S

! IT"I‘IIUK I1) sprotrcho i anoccup th ald mmat J 1 U
Ise (11 N) & ltio

Cotarnor (1) D lutlt d rec nnalte | pars tesg 8 ~ 1
mln incol C R Swe (I 8

Gt mor (1) Spntnehows N Al frt e D t0gm 1)
M wn tt Fan 108 J1 1 i

Uume (\) L (r b Lwmw at m owqu= | 1y ntal~

I s I eon 88 1

«
2
2
3

LG
CE unt (C E} Defm t poaudbeul oo b s \;-.-l
S AMlrradenk  Swl ot oamebone S kg MW
J Mt Noe U I Sewr e (fDOD) Q0D D
Iy e My Un § A
s T onem MLE et omomues
Frot (191 16 34 3 0
I T\ AN bR (V) NInumem o~ tend
Mimt¢ tnlwdy | Bher nt d m h
o
¢

iy 7 'l]
1= g motrkd ~ B d o« 1D

n
] ;] nin
hrmes t v
L (v LSt LRSI | v Vsl nantitar ¥
[ TR Cont BINEQ BRI 45l



S10ROTRICHO51IS 20

Maxmoqtt (A S) fata) act 1d )lmcodorin b sceremde] esport
trchom.  Cwmca (101 ) B 122 9L

NV meicmor L lawosn Un mn type ¢ hampignon mithogune che
Thomme C 1 S Ileed (100 ) B9 3P

Woomt (M) L Sckrmd () V) rcbo withradi t £ rm tmin
tweue  llepott of & on treh Thrm Sk (1916) 83 203 64

Prat (T} 4 (men {(J N} Yporolreh r with asterord t us forme
{reh Derm 7] (10.0) 61 K1Y O

I (V) LInitnar (B D) An uttreal f Sporotmuho 19 amony,
“oath Afnes N\ th Mhnm L ot (10°7) p PIL

Soevoe (B 1) On refracton sut cotaneoos al o 11y o f no
powally rel (el t »y rothricha 17 1T J hne I 14 ns Hoepst 1{1900) 9
hac]

ek (C1 ) 1w [ ] 11 ma (Il ) Henrin  Uell
yood  fwd  ; fm 113 Wiy (NwY ) ndChymm &I

Srrvvoms (\) SIn o eult modwne 1ec! de cogumello pt
woxo ol A Seet [ acwentf TS lmluww)az
‘rumw-u (V) N nitrkbod meries L A Igwwe sper m (1908)
18)

Jupon m S minch oo etk Mines of th Wit tersonl
Cpe T L1 Cp 1w 120 Nt peenllytl following—
t-)Bmw(n)\\u-nmnun\s-Na (M W) Tomber  source
wpary trechows inf et »a
(i)'ium { “)Ilu«(\l A 1)Iw (3 W)UDBn or(l \}
The p t { sporothrch s 10 Man an | experumental animals
() M (M A 1 ) AThey %(() The lmical therpestic and epedem

1 f ture of bricho 1 nf ef n of the mines
Tatcx (It V) D wx cus de spurotned par | Sparsirichum

t despindore I Hwm comp (10%0) 13
VDAL & Anz W1 S'ro lmgnoste d s d U m de
leBec M 1 d I plenr (IXN) 22 01









ks 8 MYCOMES OF MAN AND ANIWALS

Cocarlim fe vamue—{cont ) Iurmatapbat w —
sctipomientnd  forme 60 seral myeetam 1M
Critanrous teet and mrok € antl rhopha 111
el pores 60 A 8 twm )
lhoeu‘ [ ton l‘h . effomm 1
mold meuh ono(4 of Langpn  Wix! h aal
fnAcToc e Rture Mo bolomy ) Vantnuesbemn 3
eTO Cope cultan morphal 43 (L f Aboarm 1 M)
qhml ) ulture wro 131
Qponyins ¥ exprin m | mocul t 1
Cu Iadin : t
unat { t path T 118
Cocerlhoed m o lr-t’n-b! et b
I mo (4 Tw [ ‘naty 11
AT retal dugn 04 maercwny mwpl Ly 03
epad el gy e motgh 1y lon
dom o mu ed ml e, I
rnm-{f\h-;ll lr,lbnl-:-n 3 nod hrbad U1
~t o ! t mofhur &
}ulor‘:-.l [I:ll:‘mq) m 3
anrmal ¢ apr iy ostrntun 10
pathogen  agent  ? Siboursg ! wrt 8 L
{rurmry fom ¢1 syt matel g 11T
Aot £ tabl of prm g I tn
wexon 14 or propn Fera 13 ) tn tm
wymy t watodn, (L rptatn m el g0
tn tment | Durmat phnt £ di%
W el — ) Dot bt v
e Derwe mponit VA A ]
s 18 Inmrtrl wnt m
Cryptococen 1 ety o%
O piec o1 5 D yevin 1

V1 Fodtad g1 pm 101
L)

" ) e )i A l1\l|||wal|(n
s @op I { P ™
g inon | e 1
Lt m aterd g1 e %
PRI X ] Fpaot “hmpl et 13
nwer |l Intlm 1
m
}"l 1A 1o
n w » N Fung ikl tm "
Dyt
Ty thallm teons + t st
Hhym N
Ihrmat i e toant '
(xrmat tht f = {dtnt i';'
an ) 2 Lem mpurn D
g M1 L w0 U3
S o) 11 4 TR R
Yt
mot a1 n 1o "
fofw LI S ] “ shmy |r' “'
om0 [
W S " e
[ ' ' n
Tl o it ey nan
frof R an i
[ ST niR, .
!t 1 -y .
: ] : " al omoisy Lt
it 5o vyt



INDEY 1

Howpl owtt)
ect pultte ehiin e 1
myeel Uphas 181

pore, ma 1l 13
naoym 15
taron my 1%
I (ke il w181 15T

e e
it e 104
PR

Leyro s 0 ) 100 191 100
m-hul ETow #1001
5

Lepothr Ner rd
Leunl 181 i
Levee 1M o 1
Leverow 16t mosme 13
Lo 1 s 3 Craxfen s 118
Lot )eessr 31 -l res 19
- 1
Mavowa f ¢ 11 ] p—y o
progrept al Lt tm 19t s IR
b AR
o Nocard 13
Ved e o0 | porm talm a tom M
M taroem 1 [ tred u
1T rentaal 1 “orth tm  wmti tom
o fran T Affret Lhpmen 3
o w et 1t 199 etelom 3
H ! > prem ntalmo ul tm ¥
e . m ol bt bat
P torn 1= b
el ooy al) goor 3
lariial/o8 petboren ag at 4
ynomymma P own M
Moyl proom 1] aptanatology
e T | wymomrm &
N o o nt
o wlan 13 Y
o om 16 Owm i 8















