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INTRODUCTION
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wmmwu:qmﬂydudnmhedmunmwmuthehw
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n-hmmm:un\tumnnh\fmjumbmdeﬁnmmd—«hﬁng
mmn—mmmmmm-mummmmw-&
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present Voliume wiil accept his thanka,

Except for the chapters on ot Mosts and leprosy the
reader will not &nd any easy gradaton of subjects, and he wilt be well advised to
rend each chapter separately and not attempt to read the book in & few
Professot Leslia Banks has set the boch d of our by deptt
what has happened in Great Brtain in previows centunes 5o far as Extope i3
concerned paraliels 16 his Shservations must eust in many countnes i work
frrther emphasises the trath of the statement attributed to Plerre Charron (1541-
1603) & raie scoemce ¢f be yral énude de Thomme c est Mhomame ™ and it Inserted
at the begimning of the book 10 remind the 1eader that however mportant the
detarls congidered later may be, most of ©s mmt eventually return not only to the

piace b8 only determalued
lh:cﬁ’mwmk:umhvdnmydhmnmuhdoudmxy{'bum ™
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CHAPTER 1
ECOLOGY IN RELATION TO DERMATOLOGY
A, et Baxxs

Ammmxlmnmck.:pmﬁ:wntmeudvﬁdtydmmwb&bcd
mdmﬁu&ndmmhmwywm-mlmwdm
eruphion, snd divided {rito fourteen chasses. The tndustral revolfution had afready
bcgun,bnthunctumumbhm-mmn(hnthep:u:mddbnumu)eg
tittle rfloenced by the rhythm of the now machmes. Some {ndication of the
cmnn:hnmmyboyunedfmmthechnmahonfnnodwadlrcv)an
mwmmmwmwmmwwmly he reduced
thcnnmbao(ordmtud;h!,hndouckmmhrylnims,mdomﬂ\ﬁddtmda
Crusta in favour of Etantbemats.  During hss relatively short e {be died 1 1812
at the age of 55 yoans) Willen was able to publssh also his stody of occupational
sk discases and by the time Jean-Louls Alibert was making his sbortive attempts
to clasely tkin discases accordmg to therr matural refationship the Industralization
of Europe was in full swing.

In 1344 Hitbra introductd s svatem of chasificaton of siin drscases based
¢luefly on morbid anatomry and his twelve classes were almost oiversally adopted
They were (1) hyperasmic aflections of ibe skm  (2) ansemic aflections of the skin
(3) morbid condbons of the secretions of the glands (4) exud
(5) hacmorrhages  (6) bypertrophies  (7) atrophles (¥) Innocent growths
(9) slignant growths  (10) ey (11) sewroses (17) parasniies.

“For the denomination of the firgt elcven chases or families 1 ha s mployed the







THE SOCIAL BACKGROUND

nndemdhmmo{vuk.rormn.mn,mdchﬂdammmhymfomda—
taas of ikhenlth for the pext 200 years.

The 191h century

It bs surprising to find that, In spite of Malthm gloomy prognostications in 1798
the popalation increase at the beyin of the 19h ceatory was of the order of 10
mccn:lnwmmdb:tmlmlmdlmlmenmbﬂdpcophln&ul
Britain increased three and a half time Even o ths expectation of Lfe remained
Tow h\mlmxmnmmmmw::paﬁmﬁwforumfmbmh.

Asmtbehncrlhnrepoﬂsdl}nﬁnimcdnlofﬂcuofbcﬂlhmthc(fhyof
London leave no doutt.  [n his first report, Stmon (1849) wrote.

der o:?z:'mh.mwm
soallpor. mmm‘;"wbﬂxm ma:::



ECOLOGY IN RELATION TO DERMATOLOGY

reflected 1n the skin in cular may bea:

o et tut-boohp:;uﬂw e 3Oy r little resemblance to that outlined in
In order to attempt to justify such o statement it is necessary to return to the

time when the first indications of change appeared. For this purpose Great

Britain affords & useful example, for 1t was in these 1slands that the industrial revo-

lution first began, and here it reached its maximum effect.

The 16th and 17th centuries

When Wililam Harvey published his discovery of the circulation of the blood in
1628 the population of Great Britain numbered about six miltion people. In
spite of a high birth rate the increase in population was slow for less than half
the children born survived to adult Iife, and it is doubtful whether the expectation
of life from birth exceeded 19 years in thu, or in the succeeding century  The
pattern of disease was still in fact medineval Plague and famine toured Europe
at intervals on the grand scale, and smallpox, malarm, typhus dysentery and the
other ecute infections, followed thewr own unhindered rhythm, and made Iife
short and insecure.  Civil war drove people to the towns almost as frequently as
pestilence sent them to the country  The housing of the poor had been notorious
even 1n Elzabethan times, and the diarists, and especmlly Evelyn, bore eloquent
testimony to the faulty sanitation whose memonal permists in such street names as
Foul Lane and Laystall Street. Personal cleanliness had if anything, declined
since the Middle Ages, for the public baths had acquired an evil reputation and
had become unfashionable It 13 doubtful 1f the example of Queen Elizabeth T
who had taken a bath once a month to encourage others whether she needed 1t
or not, was widely followed even by the wealthy It is not unfair to assume that
sepsis, parasitic infections, and the exanthemas dominated the pattern of skin
disease, and established a hold on the mass of the population that is only now being

loosened.

The 18th century

In the 18th century the general death rate began to fall and the population
increased by 50 per cent.  Even so the picture is not a pretty one.  The prevakence
of ignorance, poverty drunkenness and promusculty are well shown in Hogarth s
drawings, and 1 Boswell s London Jowurnal It is true that plague had pald its last
major visit to this island, and that small-pox was beginning to respond to the practice
of inoculation introduced from Turkey by Lady Mary Wortley Montague early 1n
the century  In their place came syphilis and tuberculosis as the great destroyers
of life and’ Inter alia as causes of diseases of the skin.  Life was still tembly bref’
and 1t has been estimated that between 1730 and 1749 3 out of every 4 children in
London died before reaching the age of § years (Sand 1952)  Daniel Defoc had
noted in his Tour Thro the Whole Island of Great Britaln in 1724 26 that children
10 the woollen industries of Yorkshire were sct to work from the age of 4 years but
the economy of the country was still primanly a domestic one, with the home
serving also as the workplace. Then came a sudden and dramatic change In
the second half of the 18th century the chythm of the machine began to succeed
that of the human body and the fectory took the place of home work The
results are well known, The rush to the towns and the desertion of the country
side the appalling slums  the poverty and malnutriion, and the dreadful hours

2









CHAPTER 1
ECOLOGY IN RELATION TO DERMATOLOGY
A Lo Baxs

and divided Into fourteen classzs,  The fnduntrial revolution had already
bcgun,hnnhnotunmmb\emuwmenhnlbepn:moﬁﬁ,mmnm
little taftoenced by the rhythm of the pew machines. Some indication of the
unmm:dnnﬂmlyho;hmdfmthcduﬂfnuonmlmdnwdufcw)m
fater by Rabert Willag, fa which, although he followed Plenck closcly he reduced
the number of arders to enght, based on elementary kesiom, and omitted the order
Crustas In favoor of Exantbermta,  Durfog bfs sefatively ahort life (he died in 1812
at the age of 55 years) Wiflan was able to publish akso ks stody of occupationl
skin ditcates and by the time Jean-Louls Alibert was making his abortive attempts
to chassify slan diseases according to therr natural relationship the indostrialization
of Europe was 1n full swing.

In 1844 Hebra mirodoced his system of classification of akin discases besed
chefly on morbed apatonry and his twelve classes were almost universally adopted,
They were (1) byperacmic affections of tho skin  (2) anaemic affections of the akm
(3) morbid cooditions of the of the ghods  (4) exudations
{5} haemorrhages  (6) bypertrophles (7) atrophies (%) Innocent growths
() palignant growths ((0) ukers (11) neuroses  (12) parasiter.

For the denomination of 1tho firtt eleven classes or familics I havee mployed the
pathological

todey dat current dermatological thonght be

by the confused und chan, i
bl ging environment of the pathent.
e ey e el
il pel 1or and of 121



ECOLOGY IN RELATION TO DERMATOLOGY

reflected m the skin 1n partrcufar may bear Little resem

the standard text—booklpzf the past 30yycnn. e Plance to that outlred o
In order to attempt to jusufy such a statement 1t is necessary 1o return to the

time when the first indications of change appeared. For this purpose Great

Britain affords a useful example, for it was In these islands that the industnal revo-

tution first began and here 1t reached 1ts maxmum effect.

The 16¢h and 17th centuries

When William Hatvey published his discovery of the circulation of the blood in
1628 the population of Great Brtain numbered about six million people. In
spite of a high birth mte the increase 1n population was slow for less than hall
the children born survived to adult life, and it s doubtful whether the expectation
of hfe from birth exceeded 19 years in this, or 1n the succeeding century  The
pattern of disease was still mn fact mediaeval Plague and famine toured Europe
at intervals on the grand scale, and smallpox, malaria, typhus, dysentery and the
other acute infections, foflowed their own unhindered rhythm and made fife
short and insecure  Crvil war drove people to the towns almost as frequently as
pestilence sent them to the country  The housing of the poor had been notorous
even in Elizabethan times, and the diarists, and especially Evelyn bore eloquent
testimony to the faulty sanitation whose memorial persists 1n such street names as
Foul Lane and Laystall Street  Personal cleanliness had if anything, declined
since the Middle Ages, for the public baths had acquired an evil reputation and
had become unfashionable It 18 doubtful 1f the example of Queen Elzabeth |
who had taken a bath once a month to encourape others, whether she needed 1t
or not, was widely followed, even by the wealthy It is not unfair to assume that
sepsts, parasitc nfections and the exanthemas dominated the pattern of skin
disease, and established a hold on the mass of the population that is only now being

loosened

The 18th centary

In the 18th century the general death rate began to fall and the populaton
ncreased by 50 percent  Even so the picture 1s not & pretty one.  The prevalence
of ignorance, poverty drunkenncss and promiseuity are well shown in Hogarth s
drawings, and in Boswell s London Journal It js true that plague had paid fts fast
major visit to this island and that small pox was begimning to respond to the practice
of 1noculation intreduced from Turkey by Lady Mary Wortley Montague early in
the century  In their place came syphilrs and tuberculosss as the great destroyers
of life and, infer alia, as causes of diseases of the skin.  Life was still ternibly bnief
and 1t has been estimated that between 1730 and 1749 3 out of every 4 children in
London died before reaching the age of 5 years (Sand 1952)  Daniel Defoe had
noted 1n us Tour Thro the Whole Island of Great Britain 1n 1724-26 that children
1n the woollen industries of Yorkshire were set to work from the age of 4 years, but
the economy of the country was still pnmanly a domestic one, with the home
serving also as the workplace  Then came a sudden and dramatic change  In
the second half of the 18th century the thythm of the machine began to succeed
that of the human body and the factory took the place of ome work  The
results are well known  The rush to the towns and the descrtion of the country
side the appalling slums  the poverty and malnutrition and the dreadfut hours

2



THE SOCIAL BACKGROUND

mmﬂarmrmmmmmmmwuymrm
tiom of Dh-health for the pext 200 yaan.

The 19th century
Ttis surpehiog 1o find that, in sprte of Mafthws ﬂmmyptmfmhﬂominlm
the popafation incremse at the beganin of the 19t centuty was of the order of 10
pﬂcm:hlﬂm;ndqulwlnndlwlthenumhcrufpcopkhﬂmt
Tirtarn increased three and s balf dmer. Even o the expectation of Tife remaned
low mlm-pmamnlnLondoumhht«paawunrowuyunfmmbmh,
2 tradesman 26 years, and a labourer 24 yeary,
hmynoxbe&mppcmmmenquimnmhpolmlmothewnrpmon
wmwmmwmmmmmm
Almthehﬂnthunpomolmﬁrﬁntdn\aﬁuudbnhhmtheﬁvcf
London leave no doubt.  [n his first report, Stmon (1849) wrote.
1t bs too trow thet there aro swarms of men and womea who have yet to karm
that homan beings shouid dwell ddferently from cattle  warms, to whom persora]
cleantmess & ueterly unkoown wumby‘hnmddhzymddocm;yhmdfwdﬂ
wcores of esch

t1
;
]

ﬁmﬂn.mﬂdmhmwmhmwonhMthn 1250,

“Thit 8 o+ il enough bt worse remains bebfnd, It 5 0o common thing, n s




ECOLOGY IN RELATION TQ DERMATOLOGY

two child| In the ct es to which my Report refers, scenes of thus descrp-
tion must of pecessity be Aabitual and 1t 15 to their habit, not to their exceptronal
occurrence, that my remarks apply —J.S ™

At this time also the Regustrar-General (1850) way seeling for a simple yardstick
whereby 10 measure the degree of literacy of the populauon, He decded that
those who could write would sign the marnage regster and only make their mark
if they could not do so  He found that

“Itispfolnblcthatlhemrkhonlymoﬂcdlon)mtﬂnmnmmumbkw
write their names, or where they wnite imperfectly  This simple test affords, there-
fore, a good indication of the drffusion and progress of elementary education among
the people.  Now in 1850 of 100 men that married 639 wTote their mames and of 100
women 33 8 wrote ther names  and 31 1 of the men and 46 2 of the women signed
the mamage register with marks ® The Regittrar-General concluded that It b
a striking example of the neglect of elementary education 1n England that at the time
these peaple were educnted 46 in every hundred of the future mothers of the English
})opuhdon?cnnmt wnte. How long & the population to remain i this state of
ignornnce 27

To complete the prcture turn now to Wilam Farr s annual letter to the Registrar
General on the causes of death in England (Farr 1852) In that year which was
a prosperous one, with the  price of provisions low untll after harvest, when the
price of wheat rose, and potatoes, which are consumed 30 largely by people of all
classes and ages, became dear™ scarlatina cansed 18,887 deaths, diarthoea 17 617
deathy, typhus, smallpox and cholera numbered their victims in thousands and so
did measles and whooping-cough Above nll there was consumption  the
greatest the most constant, and the most dreadful of the discases that affect
mankind It 13 the cause of nearly half the deaths that happen between the apes
of 15 and 35 years.

References to the dangers of maternal ignorance and neglect recur again and
apgain. In 1861 an enquiry into the *Excessive Mortality of Infanis in some
Afanyfacturing Places™ (Simon, 1861) revealed certain large towns where women
were greatly engaged 1n branches of industry away from home and where conse
quently  the home 15 ill kept where the children are hitle looked after and
where infants who should be at the breast arc improperly fed or starved, or hase
their cnies of hunger and distress quieted by those varous fatal opiates which are
in soch request at the centres of our manufactunng industry ~ Two years later
the results of another inquiry were published (Stmon  1863) and showed that even
1n entrrely rural districts the habitual mortality of young children was almost as
great as 10 the worst factory towns, Wisbeeh in Cambridgeshire, being almost as
badin this respect as Manchester  The damagng factor was apain the employment
of ndult women. The mother as soon as she could nisc from her confinement,
went to work leaving the infant to anyone who would pretend to take care of t

It was more than once related that women who had lost two or three sucvenine
children lost no more after it had been plainly sigmified 1o them that therr proceed
ings were watched

Such was the position 1n town and country fess than onc hundred years ago and
we may surmise that the pattern of drsease of the shin, tike the pattern of discase in
general, reflected the almost universal squafor poverty 1gnofance and indifference
3




A STATISTICAL NOSQLOGY
ith the sddition, fn the raamufactaring areas, of conditions directly attributable
1o industnal polsoning.

A STATISTICAL NOSOLOQY

Unfoctumately it is ponﬂ:kwmnu.formnrhdnyundbvmm
cxmmnnd:nxhr:t‘gmhhdlu William Farr wrots b first annual “leter”
1o the Regmstrus-Geoenl on the 6th May 1839 n it be stressed the advantages
ot 5 Statitienl Nosology and pader the headmg of dheases of the imegnmentary
system he inclnded carboncie phkmwhhhwnhaﬁsmdhmec(.lhukm,
\eprosy parpira, Noll me tangere (1hat is mal forms of ul di

rodent vhees), pompholyx, impetigo, scald bead ard dephantlash,  He commented
that *{n n topographxcal Armangement, smallpox, messles scariatim, and ery-
stpelas, shoukd be ndded to diseaso of the integumentary system, 1n that ease the
mortality would be 1-976 per 1,0007 (Fars 1839). Unlike discases of the nervour
mmmmm&rmunkdﬁmmmmdmuy
1n the detth rate from ditcates of the skin, If confirmation b nceded of the
lp;lﬂm;cendhhmlnlhebunnfEuﬂhhdﬂun&mﬁmeumybe(ﬂmdln
the computation of Farr that the grestest demsity atiained was ocarly 243 000
ababitsats to w geographical square mile [t was apaimst this background that
Chadwick reported to the Government on the effects of damp, fiith and over

In the Registrar-General's twenticth annual repost Fasr takes occason to remark
that “dmenses of the integumentary system are less common than they were in the
middle ages, when England was covered with hospitah for lkepers.  The people,
bowerer il neglect thaskin andits & quently sbsorbed, andonbiedly
mve e to some forns of Zymoto drsease. The shower bath with warm, tepid, oc
<okt watet actording 10 cirarmstances, is Aot used by people who wash therr bands
and faces every day more than once  (Farr 1357). 1t Is dlenr that the lesgons
contained fn Erasoy Wikon 3 popular treatise on the skin and hawr ad not yet
borne frut (Wikson 1845). Indeed it b difficlt to see how o healthy akin could
be maintained 1n the absence of faclities for eleantiness and well-belog.

By 1875 Famt s able to report the beginnings of » permanent change in the
incidence of duease.  He noted that phiiris hud declined in the past teenty-five
Joars, bat (et cancer wis growing more common and fatal.  Incioded pnder this
btter heading were eleven deaths doe to swrep v cancer and seventy-cight deaths
from lupms (Farr 1879). At last the mientive efforta of the reformers were
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two children.  In the circumstances to which my Report refers, scenes of this descre-
tion must of necessity bo habitwal  and It is to their habit, pot to their excepticoal
occurreice, that my remarks apply —J.S "

At this time also the Reglstrar-General (1850) was seeking for a nmple yardstel
whereby to measure the degree of literacy of the population  He decsded that
those who could write would sign the marnage reglster and only make the mark
if they could not do so  He found that

“It s probable that the mark is only resorted to where the parthes are mnabk to
write their names, or where they wnte imperfectly This sumple test affords, there
fore, a good indication of the diffusion and progress of clementary education among
the people. Now 1n 1850 of 100 men that married 689 wrote thelr names and of 100
wornen 53 8 wrote their names  and 31 1 of the men and 46 2 of the women signel
the marrlape register with marhs.” The Registrar-General concluded tha Itk
a striking exampls of the neglect of elementary education in England that at the tme
these people were educated 46 In every hundred of the future mothers of the Englsh
})opuluﬂcr; cannot write. How long is the population to remain in this state of
gnorance 2™

To complete the picture turn now to Willam Farr s annual letter to the Regustrar
General on the causes of death 1n England (Farr 1852)  In that year which was
a prosperous one, with the  price of provisions low until after harvest, »hen the
price of wheat rote, and potatoes, which are consumed so largely by people of all
classes and ages, became dear” scarlating cansed 18 887 deaths, diarrhoea 17 617
deaths, typhus, smallpox and cholera numbered their vietums 1n thousands and s0
did measles and whooping-cough  Above all there was consumption “tht
greatest, the most constant and the most dreadful of the diseases that affect
mankind. It 13 the cause of nearly half the deaths that happen between the ages
of 15 and 35 years,

References to the dangers of maternal ignorance and neglect recut agiin and
agun  In 1861 an enqury into the Excessive Mortalin of Infants fn somt
Manyfacturing Places™ (Simon, 1861) revealed certain large towns where women
were greatly engaged in branches of industry away from home and where, cons¢
quently the home 15 ill kept where the children are Ittle looked afer and
where 1nfants who should be at the breast are improperly fed or starved or have
therr cries of hunger and distress quicted by those various fatal opiates which are
1n such request at the centres of our manufacturing industry ™ Two years later
the results of another inquiry were published (Simon 1863) and showed that even
1n entirely ruml distercts the habitual mortality of young children was almost as
great as tn the worst factory towns, Wisbeeh, in Cambndgeshire, being almost a3
Bad in this respect as Manchester The damaging factor was again the employment
of adult women The mother 2s soon as she could rise from her confinement
went to wark leaving the infant to anyone who would pretend to take care of it

It was more than once related that women who had lost two or three succestive
children lost no more after 1t had been planly signified to them that their proceed

ings were watched

Such was the position 1n town and country fess than one hundred years ago and

we may surmise that the pattern of disease of the skan, hike the pattern of discase in

general, reflected the almost unnersal squalor poverty lgnorance and indifference
4



A STATISTICAL NOSOLOGY

bomgty to Jeamn. The value of the early work of the schoo] medical
:vcic:.mhdmﬁnl:mmm;dm(mﬂmgmmﬂthelmmd
}nmnhluimdmnhrymhu(dunﬂnw.hbcymddhwmnndhuwnh
(hat the chiMren 10 tanght are the parents of today  Equally fm-

mnmd\a\oncofthcrcmhxo(hﬂpmﬁnglh:nunﬁhnd:hoo!ﬁrhm,d
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o 1911 cameo the At Nationa Fea'th lnsrance Act, with the St committed
irrcvoublym-uh:minmpomibﬂﬂy(crpcmmlhnﬂhmdwd!m Hence

Miahtry of Health, established ta 1919 was coatent ta concentruts on the well tred.
tmethods of provention of distase and to leave clinkeal medicine alone.  Even so the

of indostra! workens was impeoved, and the killing power of the grest infections
was reduced.

Skow bt steady progress towards the co-ordination of medreal services was being
mado when 1he Second Workd War broks ot in 1939 Op s occasion it was
clear that the juxury of inertia could not be afforded. An emergency medical
serexce gpetng info bemy om & tatiowal bash, wnd neaddy every member of oty
bu:mcﬁp}hfwmedln!memmnymmmba The evacomtion of
mﬂmdcmhmfmwmmmcryhmu;hllouwnnmphxnﬂyh};h
wmd;p;mdmfmofm?‘mmmldhmcrmny

. of chikh

Tt s difficolt even now to measuro the effects of all tho advances mads tince 1939
Puhmmmumndmluthdbmmmdmollhnmﬂﬂmh,hm,
other

dramatic
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(Warkany 1949), Tbeldnnoulnnn’ne;y blood tramfasion and laborat:
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in nuraing and allied fields, and 1t 15 significant that the birth mate in Britain be,

to i:ﬂ]lnc_ll;om the year 1870 long before the practice of contraception btmﬁ
get e soctal carcumstances of all classes also began to improve There
had been no widespread famine i Europe since 1817 or i the Batish Jsles smee
the potato famine of 1847  Hours of work were being reduced and women were
prolubited from employment in some industries. By the nineties 1t began to
appear as if all was for the best, and that the countey was at last recovenng from
the excesses of the industral revolution  The expectation of hife from birth had
risen to 44 years for o boy and 48 years for a girl, and the peneral death rate
had declined It 1s true that nearly four women died in childbirth for every
1000 births that typhoid, diphthena, meastes, and whooping-cough numbered
their victims in thousands and that most houses in the country Iached fived baths
but the tempo of ife was still that of the horse-drawn vehicle and the steam engine,
and war and famine at least had gone. Even so 1n the field of dermatology
Robert Liveing could already write that  Lastly some forms of skin diseases,
such as gutta rosea (probably rosacea) and many kinds of eczema are aggravated
and perpetuated jf not produced, by indigestion, want of rest, and mental troubles
and anxictres  therefore suitable diet, rest, and change of air and of surroundings,
will not be without their influence m effecting a fasting cure” (Liveing, 18%)

It was not long before the whole nation was disturbed by want of rest, by mental
troubles and anxietres. Curiously enough, as it scems now it was not the d-
covery of the petrol engine or the advances of the physicists, which disturbed the
last years of the nineteenth century but a small “colonial™ war  To be trounsed
by the Boers was disturbing enough but it was the revelation of the harvest of
physical unfitness, now to be reaped, which shook the complacency of the nation.
Rejections of recruits coming forward to fight for the Queen vaned between
40 per cent and 60 per cent.  Such a pointer to the health of the commumty in
a hughly competitive world could not be ignored The Inter-departmental
Committee on Physreal Deterroration, established in 1903 reported in the following
year and from sts fifty three recommendations sprang, directly or indsrectly
much of the health and welfare legsiation of the present day  The next fily
years were to witness o revolution in the prevention, diagnosis, prognosis and
treatment of disense  In those changes diseases of the skin have shared to the full

As a result of industriahization, with all its attendant evils, the eighteenth century
pattern of disease, still to be seen today in many parts of the world, had been
accentuated. Sepsis, parusitic infestations—bath major and munor—the acute
infectious fevers, syphilis and tuberculoss, all flourshed n the cronded towns
and cities.  To these the process of industrialization had added its own contribu-
tion of malnutrition, deficiency diseases, and physical and chemical causes of
disease of the shin  The results may be scen at a glance by anyone who chooses
to turn over the leaves of the text books of the day  Plate after plate beautifully
drawn and coloured, show the extremes to which the human skin can react Small
wonder that dragnosis was often difficult, with such a plethora of lesions from which
to select.

One of the earliest recommendations of the Inter-departmental Commuttce to be

pl d was the establish of a school medwal service in 1907 It s
interesting to note that it was necessary finst (in 1906) o amange for the provision
of school meals, for it had been found that about 10 per cent of schookhildren

[




THE PRESENT DAY
Comtrol of tofection

popalation chan; \here have been remstkable atterations in the
p-mﬁm Scpt:inrc:;m.nnnnyohhidlubcﬁrﬁmthnﬂnbdm
manfesting

upper passa
have plxyed & prominent The decime in casual abour m favoar of steady

mmh\p;Lmhn{ﬂmmd\hekmﬂy have also been
lmpmumhrcdunn;drmkmmdbmhﬁtyuudlnn&dnnbﬁkvﬁornm
tion. In this connexdon mention hay alrrady been made of the peneficial effects
of school mealy and school milk.

b the detine in the chronie infectiom, with thelr mamy
mantextations n the akin.  In 1909 deaths from toberculoss in Bntakn numbered
sbout $8000 o 1950 the deaths were about 15,000 aithough the population at
risk was much increased.  In the past fow years the control of tuberculosls {n
cattle hay mads soch rapid sindey that veterrmarians are already beginning, half
striomfy to express therr fears that toberculosls-free herds may be re-infected from
buman souwrces.  The catlook for the control of tuberculosls is now baght.  Mags

exrly tuperasion of coatacts, and vacamtion with BCG together

within o few yeart, Certainly the stathstics are encocraging.  From
1851 10 1910 the mortality from tuberculosis dectined steadlly at the rate of ane
P oont pet anoum. Duing the past three yeans peogress has become really
fayt, for 1949 showed a 10 per cont dectine over 1948 and 1950 2 20 per cent
declme over 1949 MiscKenms {1952) has poirted out that

Shsease
of the tkm wes formerly commonty found xmong the mhabitants of o
becawse these persoms hved m ooy

deaths m children fn England and Wakes between
Oudsmnml950w}y615ta:dmmtubcrcuhd:o{nﬂfmm—lumm
tory and 490 non-resproatory Whereny daring the deesde 1921-1930 Butle milk
md‘cufvﬁypuwm(mmmmal?umdh:thnlswcmlh
lmbyw}anhmn%wmdlh:mﬂkmmdhmdmmd&cdvﬁy
paste ummpamdwhhhuth-nﬁhpuumlhthcmar]inﬂznd. For
tho rexpectuee prrcentapes were 99 5 and 80, Ninety-aine per cent of tbe
w&mlhzﬂmhuwvmmmordu}mdfmmb:rwlm-mudbad&lnd
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THE PRESENT DAY

bioduOn:omydiﬂ:,nrudodp-cmnMucuomo(bencsudjo(ub,hdndLn;
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with their demands for heroic surgery pah!uld:nﬂn‘p.lndp(ukmpdmyh

bospital  “Malgmant endocardith, and sobacute becternl endocarditls, have

now taken second place to tive disease of the cardh gystem, sod
and

imnuthummccuhtcouthumunw‘ﬂ:htb:sdnnpnndmmmopmm
of health edocaton over the past forty years.  Certainty increased eieanlness of
the sk, together with more healttty conditions of tho upper resp

have played & promunent part. The decline in casual labour in

Y pusages,
favour of steady

of schoo! meals and achool milk.

Equally important i the decline in the chronic infections, with thefr many
menifestations in the skin. n 1909 deaths from tuberentosh In Britaln nombered
sbout 58,000 In 1950 the deaths were About 15,000 although the population &t
risk was moch increased,  In the past few years the control of tuberculosls in
cattle tms made such mpid strides that veterinarians are already begmning, balf
seriomaly to express thelr fears that tuberculoshs-fres herds may be re-hofected from
traroan somrces.  The otutlook for the cootrol of tuberculoms is now bright.  Mats
rdiography the early spervision of contacts, and vaccination with BCG together
with the {mprovements in therapy should make this dhense of refatvely mupor
mmportance within & few yaan.  Certafoly the statstics are encournging  From
1831 to 1910 the mortality from tuberculosis declined steadily at the raiz of one
pet cent pet annum.  During the past three years progress has become relly
fast, for 149 showed w 10 per cemt declme over 1948, and 1950 & 20 per cent

to the pattern
of skin dhsense, 1f 1t be aceepted that appeoatmately 40 per cent of tuberculons
miections of the skin are cansed by the human 20d 60 per cent by the bovine
be gained from the fact thay of dexths it
ﬂ)lndSytlnml?SOcn}yG)Swmdn:tﬂtﬂ-bﬂ’culDdsO(nllfurm—JB

tory and 490 nor-respinay Whereas during the decsdo
was effectively plnmrhndm H 1921

mkmmmkunwmmmmmfmmmﬂng@mrl‘z
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THL PRESENT DAY

The State emerged from World War 1T with a complete range of welfare services, of
which the National Health Service forms part  That Service Is sharply divded by
administrative boundarnes into hosprtal and specialist general practitioner and
local liealth nuthority services but the practice of dermatology remalns primarily
a matter for the clinician working in hospital and in the home. Many of the men
now In practice acquired their knowledge from teachers familiar with the florid
pattern of thirty or forty ycars ago and It may not be unprofitable to review the
present position and try and deduce from It the possible shape of things to come.

Changes in age distribution

Take the first changes in the people themselves.  The population of these slands
now numbers about 49 millions, with a density of about 600 to the square mik.
Whereas filty years ago the expectation of life was less than 50 years it is now 65 i
years from birth for men and 70 or more years for women  If they succeed in
reaching those years they may expect to go on to 77 or 80 years of age. Thi
change In age distribution was well shown by Miss Hornsby Smith (1957) in ket
address to the Institute of Almoners. She sald

“Now there Is a particular Item which today presents a very grave problem wht
which often, many of you find yoursches confronted and that ts the care of ok
peopke  You do not need me to tell you the difficulty of that problem In relation to the
numbers of old people for whom in one way or another we have to mahe oo ision
T would remind you that 100 ycars ago there were nearly 13 people of the working
population to every 1 over slxty-five At the present time there aro only 6 peopke of
the working population to I old ape pensioner and by 1977 ft is estimated that the
figure will be down to 4 1f I may purt it another way  there were a million people over
sixty flve in 1861 and there are expected to be 8 mullion by 19777

Somtc of tho results of this change In nge structure, which affects all Western
nations in greater or lesser degree ore well brought out by a recent study by Bachman
and his associates (1952) in the United States. They found that whereas since
1900 the death rates in 21 important discases had declined it had increased in the
following 8 groups discases of the heart, cancer and other malignant tumoars,
dinbetes mellitus, congenital malformations, ulcer of stomach or duodenum,
diseases of prostate, blliary calculi and exophthaimic goitre  They commented
that A country with an ageing population must look forward to a constantly
increasing aggregate number of persons disabled by fliness for twelve months of
more unless It can achieve success in combating chronic illness and the degencra
tive discascs It is not unreasonable to suggest therefore, that this trend must
be reflected in dermatology also and that the skin afllictions of the later age-groups
will come Increasingly under the notie of the practitioner Side by side with this
Increase in age of the population has gone a decline in the birth rate, which feil by
60 per cent between 1870 and 1939  In those few years the average nze of family
has declined from five or more children to shightly fess than two Small farmhies
require only small houses and where both parents must go out to work dmsabhng
discases, including nffections of the skin become mat(ers of mayor concern requiring
perhaps institutional caro on grounds which are social rather than medrent

8
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specal modern therapy  Unfortunately the short-stay patient
dmw:un?t;guf:;mmprm At the end of 1949 abaut 40,000
whmmmhmmmmm@upkdwm:pd::m

mental in En; and Walet In 1949 may quite pomibly be prevented,
mmc;::“h ’-Pmd,,, sction In childhood. *Treat the mother™
13 an accepted axiom in certain diseases of the skin in infancy and 1t might well be
extended, 1n the form of 4 folnt cffort by the hospital consultant, the general
peactityoner and the local health autbority 30 that the smeeptible child may be
qucidy seen and bls home environment investigated.  The principle of prevenbon
cotld also readily be applied 1o many of the psychological probiems of the adult
and the eldexty

Contiions i ledmstry

The changed outlook of society and of the indrvdual, durtog the past fifty

Thtx measores, together with tmproved cleaniineys aad better protection by
dothmg, and the control of toxkc processes, and readily available
medical and mumang advice, have mads many factomes safer than the home,
Indeod, t may be said that the howsewifs 13 now more st rik than ber shters m
Induniry for she wocks without protectron or supervision, and

whereas the factory wocker bas a regatar
huk.durm;vhid:hnmyruz,ush\ndmunp‘wdylppdmcdmm
Ahhough much remains to be done, tnd fy fn § tng n

munwhhpmmhﬂyﬁnmmpo\mdx,ﬂnm:ﬁu:tx

o(vrhhhnnyh:on!yvunhﬂy Dumerows.  Here also the rural
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the rematning percentage includes a proportion of dded milk. With control of the
human carrier and of tuberculous milk both of which are within sight, the
tuberculous affections of the skin should assume a role of minor mmportance in
western countries, comparable perhaps with that of leprosy today

The venereal discases show a somewhat similar picture. By 1950 the number of
new cases of syphills attending venereal diseases clinics 1n England and Wales had
dropped to about 4 000 and those of first year congenital syphilis to 227 The
facldencs of gonorrhoen was also much reduced  The results of modern treatment
are already appearing in the decline in deaths from late manifestations, such as
general paralysis of the insane and tabes dorsalis  With the control of syphilis a
cause of disease of the skin about which many volumes have been written will
disappear  The Report of the Ministry of Health for 1950 (Part II) conftrms that
the home reservours in infectious syphllis at present stand at a record low level
but that 1t1s as well to realise that they would rapidly become flooded fn a national
cmergency and that they continue to be fed by a constant importation of infection
from overseas  The fact remains that a disease which bas towered over all others
for centurles with the exception of tuberculosis, is now reduced to attacking about
one 1n eleven thousand of the population of Great Britain, and wath  vigilance at
the Ports, energetic contact tracing and extenslon of routine blood tests™ may be
relegated to a compamtively munor role.

Malignant disesse

In 1930 more than 85000 people in England and Weles dled from cancer as
compared with 70 000 in 1940  Of these, malignant neoplasm of the skin clarmed
only 554 men and 474 women representing a proportion of 13 malke and 11 femake
deaths per 1 000 total cancer deaths, The principal causo In the increase of cancer
mortality has been the rapid rise in cancer of the lung in men, for cancer mortality
in women has declined slightly slnce 1938 but it is interesting to note that the
mortality from leukaemia (including aleukacmin) rose by 58 per cent between
1938 and 1950  The current discussions on the advisability of publicity campaigns
for the early dingnosls of cancer have relatively Iittle application to malignant
disease of the skm for the notification of its presence is there for all to see. It s
surprising, however to note how long 2 lesion can be left before expert advice is

sought.

Mental diseasc

Perhaps the most alarming stotistics are those relating to mental disease. About
half the total number of beds in Great Bntain are devoted }o thhe care of m;zl&}

tients and the mentally defective, and they are inadequate for the purpose,
ﬁnumbcr and 1n quality By the American standard of five acceptable meatal
beds per thousand population many more beds would be required than are in use al:
present, but, apart from this, most mental hospitals are 1ll-equipped for the wl;w
they now have to do for they are no longer merely places 1n which to segregate
hopelessly insane for thetr own safety and for the protection of soctety The propor

f the nature of the

tlon of voluntary patients has Increased rapidly since 1930 and, 1

bulldings would permut, mental hospite! practice would now spproximate clgscly

to that of the large general hospital with an extenaive out patient service, s o:d

stay in-patent accommodation designed for a rapid turnover of patents, a
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THE PRESENT DAY

pecial treatment units modern ther; Unfortunately the short sixy patient
douncl,mu:::; fgrmtkm}amwbkm At the end of [949 abomt 40,000
mmmmwuhmmmmmmwpm-pd&sm
and over and of those In menmal m‘ph:hllpﬂ@h&d:dhﬂmhdm’h

dementia, With the ing sgs of the popula P of
mmuldkunmybcamedmmwdwmpoumawyuhnvhbmdm
on the airewdy overlonded scrvices. The interplay of mind and body s

quackly seen and hit home environment investigated.  The prmciple of prevention
cond af1o rendily be appled to many of the prychologal problem of the adult
and the eiderty

Conditieos In fndestry

The changed outlook of society and of the Indhvidasl, daring the past fifty
years are well thown m mdustry  Loag and brregular hours of work, In dirty and
ilventiated work-rooms, have been repisced by well-tegulated condinom,  The
employment of children i no onger tolertad, and the health of women b pow
P 4 The edok P ‘medical | before empl

and dangerow trades are carefully supervised, while those who prove to ba mm-

sanable for cmployment fn one form of industry may be resettled fn another
These messures, tpeoved




ECOLOGY IN RELATION TO DERMATOLOGY

insect destroyers, of great potency He has, however one t advantapge over
his counterpart in industry he works at his own pace. Af;':ﬂmougﬁ ice may
travel considerable distances to work and be subject to exposure to the clements
(most countrymen succeed, however keeping their shirts dry™ he Is spared
the fatigue of the rush hour The cumulative effect of daily travel each night and
morming, perhaps with several changes from train to bns or tobe, must be consider
sble. The rural worker also 1s spared the frustrations and disappomtments, and
the nervous tension of success or fear of fhilure, which beset the urban dweller
It 1s doubtful whether any natural disaster or set back can bo half as serious in 1ty
effects on the individual as, for example, the pasnng over of 2a urban worker who
expected and anticipated promotion  Equally serous may be the penalty of
success in one who 18 temperamentally unfitted for responssbility  In a nutshell
then it may be said that while mdustrial hygiene, and the environment of the
worker have improved the compouads with which he works have, Iike hus daily
Iufe, become highly complex.

FUTURE TRENDS

It is against this rapidly chnﬁglng background that the future pattern of derma
tology must be determined and here the non-expert is at a disadvantage, by reason
of the intricacy of the subject. To attempt to relate some 300 skin diseases to
current environmental and social change would tax a modern Solomon, but
fortunately 1t is possible to break the subject down, at least to some extent.  Perusal
of the seventh editlon of the Nomenclature of Disease compiled under the argis
aof the Royal College of Physicians of London together with the tables of contents
of current text books, shows that it 15 possibke to detach from the main structure
acute and chronfc mfections, the parasitic diseases, conditions due prumarily to
physical and chemucal causes, and discases due to vitamin deficency Other
trends may be deduced indirectly as, for example, those assocuted with ncreased
nervous stress, or with 1ncreasing age.

Infective and parssitic conditions
Take first the conditions of the skin associated wath coccl and parasites. Tt 1
generally agreed that autogenous self-disinfection of the skn must break down
before these conditions can become established. In other words the skin must
become unhealthy o process which it shares with the body as a whole, and which
1 ' ~ ~¢serson, clothes and sucround-
1 dbe le to trace changes
! ﬂ?cm;fcbpon of the Chef

1
Medscal Officer of the Mmustry of Education (1Y32) shows that there has been 2
remarkable decrease 1n the number of children known to have recerved treatment
for certam skin diseases during the past five years.  Cases of tnpetigo, for example,
numbered more than 64 000 in 1947 but only 27000 m 1951 Perhaps a better
wndrcation of the improved condition of children may be given by the number
fe =~~~ g Tn 1908 when the finat report of the Board of
» [} 3 a 7 one haif of the nuraber of girls in arban
- ottt s T B e e s ity

6 per cent of the enure senool population. e
ﬁmﬁ‘;ﬂ;\)‘ \;P;:h there is geaeral np;emcnt that the mcidence of fousness



cduation of the publx deslgned to reduce the nombers of the
mm'km“:onﬂmmummmmzmmmrmmm

ecthyma, staphylo-strep
eruptions due to semitration of the skin &3 & result of pyogenic infechion.

o o increasing attention in the fut)

A field of investigation which Is likely to require a e
b that of dermatrthy doe to physical and chemical camses,  The potential victims
mary Inclade peoplc sach as bomewives and domestic and run! workers, bot, whils
the runge of p {ally ircitant sab st sing almost daily so that eny
attempt at chnificatzon soon betomes out-dated, the types of reaction are honlted,
and the requt . Sl b '

o ars gr g Chuef among
these are the sefectroa of wuitable pertonoel, and the provusien of wacking

and pervon is now well-recognized.  So also 1s the vae of barrier creams, bt above
all there remain the kevel of edocation and Intedligence of the workers, wa that they
may teeopnos the thks, and take full advantage of the Iaciinics made
avwlsble 10 them.  Here |t f5 perhaps sdvisable to strets the need to edpcate also
the medscal student, for the general practitioner especlally in rurad aress cannot
be expected to recognize conditions about whuch he has not been warned, apd
which be stes bot rarely

The changes io the pattern of disease, as discusted so far might be said to apply
almost ondvermlty rmtbdlﬂammmmhcrdmn(mmdlochyMn
of fundaments} change. The part of the Ewrapx <k aty may
ummfonndluothcrp:m:o{thomid,mdmllmnnythn:dvem
mndlmm,puﬂcnhﬂyfmwcmmmddﬂldmn,wﬂ:hn{nndinﬂrhﬂnfamny
years after the Indmtrial Revolution. Sepsis, parssitic {nfections, and malmytri-
uoulﬂﬂloomhmmmnchormewﬂdnamo{cﬂ:uu.hdndhgthto{

child popat

the tkin.  How Yarge may be dednced from 2 comideration of the

of the workd. Dr Mariha Elliote (1949) hay estimmted that of the 00
chukdren m the world some 60 milllon arc in North Ton

Asmeticn, 27 iflion fn South
Amenca, lBSmaﬂh-nhaope(hduﬂuﬁOmﬂlminR\mh)md

alleviate enflering, unlew measures are ako
tupphies and raise somal stapdards, taken to hucreaw food
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ECOLOGY IN RELATION TO DERMATOLOGY

So far also we have considered mainly the effects of environment, for better or
worse, an mankind. The phyneal surroundings, the viruses and pathogenkc
bacteria and parasites do not, unfortunately represent the whole story The most
1mportant member of man s environment is his fellow-man, and he has the unhappy
knack of creating emotional and psychological difficulties for hmself which are of
more far renchung importance than, my sensiizmtion reactions induced by bae-
tena  He is also reaping the harvest of his efforts to improve hus surroundings,
for he is now in western countries at least, living to an ape when he becomes lable
to many conditions which appeared only rarely when death came carly  Consider
for a moment thus inter relationship of man with man, Britain before the rodus-
trial changes was primanly based on a rural economy with a smafl population
whose membert had a short expectation of life.  In the space of less than 300 years
the population of these islands has expanded tenfold, 20 that each man must keep
his clbows into his sides to gmve s neighbour room. John Donne s prophecy
that No man is an 1sland entire of stself every man is a piece of the continent,
a part of the main any man s death diminishes me, because I am mvolved in
mankind” has now come true. No longer are we content merely to share the
common air with all iving creatores  through it we send messages instantaneously
to all parts of the world, and through 1t we seek to pass at ever increasing speed.
Little more than 100 years ago a war was fought and won in India before the news
of its outbreak reached this country  Today the senmitive patient may have hs
eczema aggravated by anxiéty as to what a statesman several thousands of miks
away may say the day after tomorrow  Anyone who doubts the growth of com
munal life has only to study the umformity of education transport and food In
western countnes or better still, the shanng of blood by blood transfusion (in
1950 nearly half a million bottles of blood, each containing about three-quarters
of a pint and each the gift of one donor wete 153ued by the National Bloed Trans-
fusion Service 1n England and Wales)  Almost every action of the indvidual i
subordinated to the requirements of society and the primutive emotions and n-
stincts, by which our bodies are still governed, must be controlled no matter what
the pnice.  That the price 13 heavy every physictan, and certainly every dermatolo-
gust, 13 well aware, for the results show readily 1n those organs most closely asso-
ciated with the mind namely the cardiovascular system, the digestive tract, and
the skin  In England and Wales in 1950 approimately 250,000 deaths out of the
total of 510 000 occurred from dusease of the cardiovascular system, while disorders
of the digestive tract accounted for 11 2 per cent of the total illnesses and infuries
investipnted by the Social Survey 1n that year (Annual Report of the Mmustry of
Health, 1950) In the final report of the Dermatology Committee of the Royal
College of Physicians (1947) the comment is made that the incidence of skin drsease
in general practice 13 about 6 per cent of all cases, and that in indastry the loss
of man-hours due to occupational dermatitis exceeds that m every other form of
industrial discase. This figure is supported by the findings of the Social Sunvey
(1950) which grves the percentage of medical consultations for diseases of the skin
as s1x, while the proportion of total illnesses and injury due to this cause was 3 per
cent.  Equally fmportant s the fact that diseases of the skin accounted for 36
per cent of the total days of incapacity

Bettley (1949) found in his own practice of dermatology that over 80 per cent of
cases fall into ten or a doren common duagnoses, while hundreds of uncommon

14



FUTURE TRENDS

discases make up the remainder and the samc author gave more detafled
ggnlmtmﬂudmsmmdcmdmof\hw

lmmpdmhmu&luhncﬂoaphd@(mdmgm,m
1n 1951 incioded 36 per cont beloagung to the eczema-dermathm™ group, with
mmmmmmmmmrm&m

machine of which be forms past.

PROBLEMS OF AN AGEING POPULATION

Floally there come, at ever increasing speed, the probl ciated with en

Foremost among these ars the tumowrs,  Foriunately ept
thelioa of the skin, both basalcell and squamous, declares jtsell early and control
o{anmmﬁmmyvmmknn:&vdymnpkmuurofuxmbmm

cost to the derabl

Lews alarming, but the cause of mnch dlscomfort and misery far the aged, arc
the sirmle growths of the epldermis.  Cormy and callotites kave not the mme
sinister comnotation ay, for example, lencoplakia ar senile keratoshy, but they 2nd
deformnties of the feet xnd toe mals, may prove to be the last straw in rendering
an infirm person imrmoblle. It is not too far fetched to suggest that the services
of & chiropodnt my quite lterafty




ECOLOGY IN RELATION TO DERMATOLOGY

ENVOI

Human ecology has been defined as the relationship of man to his environment,
Nowhere are the stresses and strains of the efforts to adapt to our surroundings
more clearly shown than 1n the skin, and dermatologists should therefore be able
to atsess clearly the success or failure of the many recent developments in human
welfare, 1t could be sald, wathout undue exaggeration, that man has succeeded
s0 well 1a coatrolling hus physical environment that he must now begin to solve
problems which only a few years ago did not exut. With increasing numbers,
and increasing complexty of life, he has to face mental and emotional stresses for
which the traditional wisdom now rapldly being forgotten, provides no precedents,
and with in many instances, nothing to replace the ancient spintual valoer, The
under nourished and disease ridden member of some primutive community might
well elect, if he had the power to retain his physical discomforts rather than face
the mental unrest of a highly civilized industral community where every dsaster
1s foreseen often magnified many times, 1n advance of its coming. Certainty it ks
a mice point whether it is better to Live a full and contented but relatively brief
Iife, than to survive to experience the long process of degeneration and decay
however well cushioned by society  Fortunately the dermatologest can in a chang-
ng world, still follow Martial s advice Memento in pellicula cerdo tenere two ™
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CHAPTER 2

A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE
IN RELATION TO DERMATOLOGY

IDA MACALPINE

INTRODUCTION

THE LITERATURE on psychotomatic aspects of skin diseass 15 not difficult to cata-
logue except perhaps for what has been called the avalanche of contributions™
and the growmng number of incidental references in dermatological, medical
psychological psychiatric, psychoanalytic and other journals and books  But to
report indrvidual results and findings without comment Is to add to the confusion
already existing, partreularly as much of the literature 13 of a tentative and specula-
tive pature although frequently presented as factual

It appeared to the wnter therefore, more useful and consistent with the pur
pose of this volume to analyse the peculior and jnherent difficulties and intrcacies
of the subject, and undertake the task of giving o cnitical overall view in particular
to take stock of the obscurities which seem to have ansen and continue to exist,
owing to the different lines of approach to the problema.

Research into psychosomatic aspects of cutaneous disease is a domain which is
shared by general medicine and dermatology by psychiatry and psychoanalysis,
by general physiology and neurophywology Al these disciplines duffer in ther
approach to the problems each uses its own methods, techniques and vocabularies
each denves its impetus from either theoretscal or therapeutic interest and thus
they differ widely 1n respect of ther immediate mims. Nor are these varioos
drsciplines closely knit homogeneous entities they are themselves subject to con-
siderable cleavage they overlap and all are influenced by the vaganes of fashion.
Many are today so highly specialized that 1t is usually difficult, sometimes impos-
sible to judge whether a contribution from a different speciahty is sound or
fallaclous speculative or proved original or humdrum

To throw into relief these difficulties, differences and divergences, mn so far as
they touch on psychosomatic research will be our first task thus equipped ques-
tions of method and treatment will be briefly discussed and lastly an outline given
of such trends and findings as appear to the writer important, fruitful or promising.

To subject the problem itself to precis scrutiny may be of greater service to
progress than to streas apparent agreement. Inhierent in this attempt is the
danger that the reviewer s own attitude and prediketions may—in fact are bound
to—appear unduly 1n the foreground.  But no helpful survey can be written except
it be critical and no crrticsm can be offered except through the medium of the
writer s own views and expenence.  The Impression of personal bias will, however
be mutigated if the vantage point from which such agsessmeats aro made is clearly
stated It 13 of course impossible in short compass to do justice to so broad a
subject as psychosomatic medicine 1n relation to dermatology 1o apprame its

18



GENERAL OBSERVATIONS

J{ uid entail reviewmng fts own history a4 weil as that of mediclac,
mxa;‘gy:ﬁpmny Furtirer the sociil buekground of the day would
hwmbnmddﬂﬁd,lhnpin;ulldoammmmwmlﬂlﬂmm
sclence.,

GENERAL OBSERVATIONS

Itbmmﬂbmmtow&dmmmdmmwm
of psychodermatology as an evtity Granted there exists a group of psycho-
somatic fness in medicine, 1t i both non-cinical and artificial to Emit this concept
10 ono hotated organ or Syvem Discase entithes of syndromes, other than the
wrﬂyd;rmmthth:dnbnlkinhlhoinvohcd.whnhﬁuyﬂduﬂy
delineated o not, would thus be cavily overlooked. Further the terms suggest
« trepastita divinon, mamely mmd, body and skin.

It Eas been said that the reason why it has been difficoit to introduce
Togial conceps imio dermtology Was beeame dermatologhsts know too Tittle
nwmpsycholoﬂ:llmahdm.mdndhlmtho&oumlwunhnbouiderm
tology™ (Wttkower 1948). The more profoand reason and the greater obstacle
teems to be that bath are not safficlently aware and L cither
of thesr own and still fexs of ench other's difficultret, lacunae, uncertainties, Incom-
patibie tenets, fashions and foibles. In short it is the present state of dermatology
and the bafimg posttion in prychiatry which arc the student s grestest handicaps.
As the writer's main concern i with psychistry an outfine of the present-day
atuation to that specality will be given fing.

The prychbatstat

ety

patents.  These sub-specialiaes are furiher drvided imo & secvon of

who atternpt to express mental 1llness in termmy of somatic processes or search for
somatic procesets to explaln mental illness and those who beflers that the mind

and mamfestations. It scemy almost g3 if the fact thet dermatologist
-mmm.mmmmmﬂmvﬁmmmﬁ:—
manturable were the keast Gilference between the two and

disorders £ 30 intricate and el
became 1t deahs im and foremost with 1he mind usive
cores the dermatologht e wal, but prunecty e this is a difficnfty which con-
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

The dermatologist

These complexstict of psychistry are not atways clearly reahzed  In psychoso-
matic Yescarch, for instance, there s not infrequently found a notion that clinkcal
psychology is and should be nothing more than the application of “common sense™
to clinweal problems  Because psychological terms lend themselves to free, eary
and jnexact usage, they are often bandied about with superficial familmanty with-
out appreciation or sensibality” (Wood Jones 1946) The underrating of one
disciplime by another 1 not calculated 10 improve the status of either or to encour
age serious workers to enter the no-man s-land of psychosomatic research.  Moch
that has been written on psychosomatic medicine may nghtly be condemned as
nebulous, irrelevant or unscientific but 1t must be remembered that & psychiaime
study may be valid and valuable without appearing to be “common sense™ i the
same way ay studies in the more exact and ble branches of med

This dangerous Iack of appreciation of the status of each other's discipline s
well illustrated by the parndoxical situation which has amsen  While derma
tologists publish long studes on psychiatry (Cormm 1951) or even dupute with
cach other over purely psychiatric issues such ns the value of projection tests
(Cornua, 1951 Obermayer 1952) psychiatnsts and psychoanalysts tend more
and more to invade cerebml anatomy neuro-phyniology and blochenustry and
10 expresy opmons on the need or indrcation for medical and surgical treatment.

The lmpetas

Histoneally seen 1t is perhaps true to say that the greatest impetus in the search
for prychic facton In cutancous discate has come from theropeutic needs, that s,
from the fact that many dermatological conditions are refractory to routine
physical treatment  Added to this many conditions with which the dermatologt
deals are of a chronic or recurrent nature, as well as of unknown setiology  The
emotional strain to which the dermatologist 1s continually exposed appears to the
tatruder {nto this disciphne greater than that in many other hranches of medicine
greater perhaps even than in psychiatry because in that field patients usually do
not clamour 30 pernstently for help  This therapeutic frustration it driven home
with each patient who produces a visible lesion or persisting symptom which cannot
be ignored or mmmuzed.

It is interesting to observe that n surgery and gynsecology psychosomatic
possibilities are less vigorously pursued although the incidence of psychosomatic
conditions can with safety be assumed to be proportionately at least as high  But
the surgeon can either 1nterfere actively or he can refer the patent elsewhere
whereas the dermatologist has to admut to and continually face fardy sharply

defined therapeutic limitation

The alm

terest in 1ble hic origins of cutaneous discase derives its main 1m
pcg:?rom Lhcrnp:;mc npfc:; research must necessanly be influenced by this. It
1 1n fact divided 1nto a search pnmanty directed at helpmg 21 many patients a3
posuible 10 get better and secoudly nto research nto psychic events and the
mechanisms by which thete can explain skin lesions These two aims are very
different neglect of thls dastinction leads to confusion as when quick therapeutic
results or therr lack are used to substantiate or exclude psychrc factors, and results
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GENERAL OBSERVATIONS

ficdal hatric } wit to the theory of
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avold bemg hidebound by his psychiatric or or psychoanalytic traimny.  Otherwise
Wmmum;amunmﬁmmwaw

bem;buihwponthcmnh.ln( 1nvempdom. For example it will be

s been argely
bythsbodyo{psycbo-mlym tnowledge which was built up from study of the
psy:humxm. mp*nshlnxltndodtobem: aimflarity

vie-h

therefore imstrationafized. Prychmomﬁcpaﬂcuubylhemyﬁﬂthﬂlhq
are about are wroogly comskiered as of necesaity psychoneurotic (Wertham, 1945).
I!mmcm.}ynhownuhv ’szbmrd and Tillman, 1953) that latemt and ambuts

i e mmhmur:wmmonlhmk
mﬂy\ho\um Ovcn Jon ¥ & if of hast
and the absence of frank delmions and haflocinatiom, for long the hall mark of
the mad” by no meam excindes the diaguosis or jostifies the faulty though

dermatofogst.  Ho ouly sees soch pattents occasionally and then they are wsmlly
hi;hlyid:dcdmalhudymhjcﬁcdlomnthph?ﬂﬂlimcﬂlpﬂonmdm
ment.  He w therefore deprived of the steady stream of cfinical impressions of der
me«ﬂmmmmwm:@mamm»
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

The dermatologist

These complexities of psychiatry are not elways clearly realized  In psychoso-
matc Yesearch for instance, there is not infrequently found & notion that ctinkal
psychology is and should be nothing more than the application of “common sense
to clinscal problems  Because psychological terms lend themselvey to fres, casy
and inexact usage, they are often bandied about with superficial famitmrity with-
out appreciation or sensibility” (Wood Jones 1946) The underrating of ope
discipline by another 13 not calculated to improve the status of either o to encour
age serious workers to enter the no-man s-land of psychosomatic research  Mach
that has been wnitten on psychosomatic medsane may nghtly be condemned =8
nebulous, irrelevant or unscientific but it must be remembered that a psychatric
study may be valld and valuable without appeaning to be “common sense” m the
same way as studies in the more exact and measurable branches of medxme.

Thus dangerous lack of appreciation of the status of each other s discrpline 13
well illustrated by the paradoxical situstion which has arisen. While derma
tologists publish long studies on psychmtry (Corma, 1951) or gven dispute with
each other over purely psychiatric issues such as the value of projection tests
(Cormm 1951 Obermayer 1952) psychiatnsts and psychoanalysts tend more
and more to invade cerebral anatomy neuro-physiology and biochemistry snd
to express opinions on the need or mndrcation for medical and surgical treatment.

The impetus

Historically seen It s pethaps true to a2y that the greatest impetus in the search
for psychic factors in cutancous disease has come from therapeutic needs, that ls,
from the fact that many dermatological conditions are refractory to routme
physical treatment. Added to this, many conditions with which the dermatologist
deals ate of 8 chromc or recurrent nature, as well as of unknown actiology The
emotional stran to which the dermatologist 1s continually exposed appears to the
ntruder into thus discipline greater than that in many other branches of medicine
greater perhaps even than in psychlatry because in that field patients nsually do
0ot clamaur so persstently for help  Ths therapeutrc frustration is drven home
with each patient who produces a visible lesion or persisting symptom which cannot
be ignored or mintmized

It 18 interesting to observe that in surgery and gynaecology psychosomatc
possibilities are fess vigorously pursued, although the incidence of psychosomatic
condstions cant with safety be assumed to be proportionately at least as high  But
the surgeon can elther interfere actively or he can refer the patient elsewhere
whereas tho dermatologist has to admit to and contmumlly face fairly sharply

defined therapeutic hmrtation

b psychic onglns of cotan disense derives 1ts mam im
n ble on, of cutaneous
w;&%‘;ﬁmmp;uﬂtk needs, rescarch must pecessarlly bo influenced by this. It
13 1n fact divided into a search pnmarily directed at helping as many patients as
possible to get better and secondly into research into psychrc events and the
mechanisms by which these can explam skin {emons. Theso two aims are very
different neghect of thus distmcdon leads to confision as when quick therapeutic
results or their lack are used te suhﬂmn;)te or exclude psychic factors and results
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FORMULATIONS OF THE PROBLEM

Thmm“wydwwm\h”hwbymmmmdlnmhmhlgbﬁm
body snd mind in a proenal manne = ATl medicine, by definition, must be pyycho-
gomat (Seguin, 1950) by others only when the mind n beheved 10 play the

g symptoms. Others apain apply the temm “somato-
peychic to conditions in which the mind i mfloenced by bodify processes  But
3 has been potnted ont (MacKenna and Macalpine, 1551), if the tesm “ prycho-
somatc  is to cover all inter-relanonships between body and mind In an indeter
minte manner nO new teym need have betn comed 10 emphanze 1be time-
hoooured

iy plry a part, it is ciear that the time has come for the term to be severely limited
f {t &5 ever 10 achnovs & pariicolar meaning a3 ap acticiogical concept. 1t even
heppens that the term 8 med 1n different senses ln one article and ity connotation
0 a particnlar context has often to be divined.  Understanding between workers
o frequently stohifled by the fact that they ars not really dcussing the xame byne.

Philowopkical

rapeets
1f ome thes 10 unravel baxie treods in prychosomatic discusiion and research
today ome a surprised to fArd that moch of the controvenyy is of A phifosophical
snd semantic rather tham of # edxcal and acicntific nature.  There are the vartous
o0ey, expliaitly rabsed or implied whether it 53 Leghtimate to speak of canse and
efiect @ peychosornatic iincas, whether it i appropeate 10 1hink -k terms of
onc aume or @ multiplicity of capses (Strawsy, 1953) further whether it is per
sws3ible to equate cuumafity snd satiology whether one ought to think o deadistic
fathioa of qund a3 opposed to matter or whetbier mind equals matter and if not
S gt o oy o o o e S 10 Wbl
1o the su! ] the
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ortafiously amywered erence
comuARLon) and hereditary facton orbylnn-udn:’in;tn-m;ghf‘wml;z
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

The practice of patents being sent to the prychuatrist as a last resort has
disadvantages for all concerned. First, for the patient who is mspﬂ'atcdg:ll;
often feels that he 18 sent because the dermatologist 13 at his wits end secondly
for the dermatologist, because he 1n turn wall be exasperated by the psychutnst if
the latter cannot achieve a cure and lastly for the psychiatnst, because he will be
goaded into trying to achleve therapeutic results at all costs, or else give an opuron
or assessment of the patient on too little evidence, the process of classification serv
ing to release him from therapeutic effort  Such pressure is not conduerve to
painstaking and unbiased nvestigation it leads to procedures in psychuine
therapy to be discussed later which may harm the patient and which make it
umpossible to gam insight into psychopathological processes which might account
for the skin symptom The recently revived interest 1n physreal treatments,
hypnotism and simflar methods bears witness to this fact as does the fashion of
assessing personaliies instead of making a psychmtric diagnosis.

One wonders whether the early tendency in psychosomatic research towards
classification (establishmg personality types and profiles, conflict patterns and

focal or nuclear areas of conflict”) all supposedly specific for particular
affections did not denve some of its driving force from attempts to explain psycho-
therapeutic failures or even stem the growng demand for psychotherapy

Therapeutic results are of course not to be desptsed even if they do not provide
msight {nto mental processes But they should not be used as the bams for
theoretreal discussions and conclusions as to why a skin patient developed bis
lesion nor even is the conclusion always justified that a conditron mproved by
such methods was of psychosomatsc origin

Such quick results as are achieved sometimes unintentionally and surpnsingly
even by diagnostic interviews, set a problem in themselves well worthy of study
they are by no means confined to psychothempeutic endeavour even mtnof
medical procedures such as the exhibition of drugs may achieve such an effect

SCOPE OF THE TERM “PSYCHOSOMATIC™

The great variety of approaches to psychosomatic medcine 15 not always realized
Of course as long as there 11 no generally accepted defimtion many sopposedly
psychosomatic conditions are bound to be mvestigated from all angles with such
an origin 1 view

Unfortunately the term *“psychosomatic™ 15 sometimes applicd to {linesses
which cannot be accounted for in other ways mn the present state of medreal
knowledge. Under such conditions the term is only serving a stop-gnp function
This criticism applies in some measure to the use of the term dermatology but
equally to other branches of medicine.  On the other hand doubiless many con-
ditions now considered organic (some  allergic” phenomena for instance) may be
shown one day to belong in reality to the psychosomatic group  Cases of 1dio-
pathic ight sensitvity provide a case in pownt (Barber 1952a Macalpine 1953b)

Agawn, some workers start off with the assumption that emotional factors are
responsible for a given condition patrents are then investigated to this end, and
when such emotional factors or conflicts are found the conclusion i drawn that the
onginal premise was correct and aetiological conclusions and definitions follow
accordingly A circular argument s thus introdoced and continved The

n
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

comphance”and libidmization of the skin™  But, faced with a case of say lupos
vulgans, dermatologists are satisfied to show that the tubercle bacillus 1s responsible
for the leston that they do not procesd to ask why 1t 13 affecting the skin in prefer
ence to other argans in the body does not 1avalidate their findings.

Semantic aspects

Hecht (1952) wnites It cannot be emphasized often cnough that there is no soch
entity as & psychic disorder of the skin. It 18 merely a question of how much
psychic factors and how much somatlc factors contrbute to the actiology precipta
tlod or prolongation of the dermatosis ~ Drsagreement with this statement will
be scen to be of a semantic nature and revolves around  psychic duorder of the
skin_ In these terms would acaraphobia be or not be a psychic disorder of the
skin? The expression itself is of course a verbal absurdity It s as httle a psychic
disorder of the skin as 1t is a dermatologieal disorder of the mind

It must not be thought that such controversies are new  Gull (1868) wrote
“The causes of hypochondriasts iy an expression even more singularly unhappy
than the average instances of a phraseology of causation applied to thoss crcum
stances which precede the outward and vimble development of functional dis-
orders  He recommends imtead of speaking of causes simply to speak of con-
ditions under which symptoms arise, If these fundamental terms and formulations
were clanfled much unnecessary misunderstanding would be avoided.

Functhonsl versus organtc

Confusion 15 added by the old 1ssue of functions! versus organic. Asin
semantics seem 1o play the biggest part  The term “functional” can be found
used with different connotations by different workers and also 1 different disct
plines Does organic or structural change in the skm make a skin symptom
organk to the exclusion of being functional? Is functional to be equated wath
psychic? Is there a transition from one to the other as there |3 a transftion from

health to diseass, or are they mutually exclusive?

“Neuro” versus mental (psychlc)

Becker and Obermayer (1947) 1n h paragraph on psychiatry speak of * nervous
exhaustion and neurocurculatory instability”™ as the cause tn @ number of derma
toses which they list as psychosomatic. They suggest that the study of functional
elements in association with organic diseases and of functional disease ftself be
centrahized under the designation of neurosomatic medsaine rather than psycho-
somatic medrcine 7

Sulzberger and Baer (1951) on the other hand find these outworn and confusing
terms  Earlier Gillespie (1938) had also felt that “some of the existing derms-
1ological terminologies 1n relation to prychogenesis seem a handreap which
could easily be cleared away In particular the affix neuro might well be dis-
pensed wth, or be confined 1o those cases in which a physical and not a psycho-
logscal origin is denoted 1¢ when e truly functional—as far as anyone knows—
nervous disorder s at the bottom of the condition, and when the functional was

dent on a hological disorder 1 find it very hard to conceive what

t der
:ofuucuonal disorder of the nerve can be It would be best to duscard the
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

Psychoanalytic physiology

This is a complete volte face and 1its connexion with psychoanalysis s almost
only 1in name the word unconscious  hallmark of psychoanalysls, does not
appear in the index of Psychasomatic Medicine (Alexander 1952). Study and
investigation of purely psychologcal events 18 no longer the centre of interest.
All attempts are directed at trying to superimpose psychodynamics on nenro-
dynamics, or conversely deduce psychedynamics drectly from neurodynamics
without the intervention of the psyche. Whether neurophysiology stands to gam
from the introduction of psychological terms like regressive behaviour™ or to
what extent knowledge of the mind of man will be improved by bemg translated
nto physiologica!l terms, remains to be seen  In the meantime psychoanalytic
neuropbysiology 15 on the map and “analytic mvestigators are now turning
their attention to basic physiologic and pathological phenomena as well as to
motor-sensory behaviour patterns dunng the analytic session In this way it
may be possible to abtaln more reliable psychosomatic correlations in statw
nascend! (Deutsch 1952)

1t 13 clear that with this movement the difference between analyticalty and non-
analytically onentated psychiatry will disappear as well as clinteal distinction
between types of mental disense, that is the dgnosis as also the difference
between somatic and psychic processes “The dichotomy between body and mind

if we understand psychic phenomena as the subpctive aspect of certain
phytiological (brain) processes disappears  (Alexander 1952)

Sherrington (1951) from the side of the neurophysiologist uttered a stern warning
agninst such premature attempts  The mental Is not examinable as a form of
energy That in brief 15 the gap which parts psychiatry and physiclogy” A
similar view is taken by Walshe (1953)

Division of opinton among dermatologists

It is evident that the very problem as to what constitutes psychosomatrc illness,
15 not as yet defined 1n a generally acceptable form It is therefore not surprsing
to find that dermatologuts differ widely and fundamentally as to which ilinesses
should be considered psychosomatic. Corpanson of the long list of Becker and
Obermayer (1947) of psychosomatic dermatoses with that of Sulzberger and Baer
(1951) shows how wade the gulf can be.

Siemens and Jagtman (1951) even devoted a study to excluding pychologieal
factors altogether  The automatic regulanty with which admsssion and spon
taneous cure on the one hand and relapse and return home on the other coincrde
10 any age group establishes for the first ime expenimental proof of the fact that
psychic factors have no appreciable influence on neuro ~dermatitis

CURRENT APPROACHES

Methods

Perhaps most d nding in psych ic research i3 caused by the

varlety of methods employed according to the side from which the subject 18

approached  Methods must differ according to whether the somatic concomi

tants of an emotion are being studied whether on the assumption that mind
26
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tter mental are bemg Imestpated a3 physical manifevations
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Sratmcal Evibence
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stratfng 80 compiex & subject as prychic events.  Sherrmgton (1951) stated that
thoughts, feelings, and 50 on are not amemble to the energy (matter) concept.
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE
The raw material

Demand for statistical evidence has naturally led 1o the endeavonr to use larpe
numbers of patients 1n any given vestigation  The reader 18 then confronted
by an 1mposing array of figures which detract attention from therr meagre founda-
tion  Frequently such findings expressed in statistical terms are based on singlk
mterviews with patients nevertheless far reaching conclusions are drawn. For
instance Hall-Smith and Norton (1952) report results of 2 psychiatne survey of 2

random sample™ of 150 dermatological patients based on nterviews whxh

lasted half to one hour On several occasions the patient was actually
walking to the door at the end of the mterview before he let slip mignificant
mformation  One might be excused for wondering what further information
would have been forthcoming in subsequent interviews.

Thus the raw matenal on which statistical studies are based fs madequate,
fragmentary and unconvincing more often than 15 commonly reahized It 1 the
writer 8 expenience and consldered opion that “assessments” of persopalitses
aro to be regarded with suspicion and that they can never replace the careful pama
takang chinical jnvestigation observation, and stocktaking which can only take
place during psychotherapy and which indeed is psychotherapy

Selectlon of patients

It is sometimes stated that selection of pauents for mvestigation should be
avorded because otherwise results and findings may be blased. However it shoald
be remembered that there is no valid objection to selection per se  On the contraty
the possibility of new findings and insights may depend on the proper deliberate,
perhaps ingenious selection of patients for fnvestigatron

Results of psychotherapy

There is clamour from all sides that results of psychotherapy should be made
avalable in statistical form  Although it #s obvious that much mught be gamned
by compiling such figures, this 13 feasible only 1f at all in the most generul terms.
Patients for instance may show alleviation of depreaston or anxiety without im-
provement in their psychosomate symptoms  On the other hand i some ca3s
symptoms improve or disappear rapidly but the patient is esther no better mentally
or may even be conniderably worse.  How 15 one to express such important facts
in figures? And agam what value have figures which do not pay regard to such
facts?

The same difficulties apply to the length of time the patient ought to be free
from symptoms m order to be listed as improved or cured. Ths question in
particular 13 fraught with drfficulty in psychosomatie skin conditions which mostly
Tun a remittent course with a natural tendency to spontaneous improvement

Thess points are made hero because pressure of unjustified demands by derma
tologsts on psychintrists, as algo by psychuatrists on psychutrists for evidence of
their results tends to lead to hasty pseudoscientific publieations.

Evalasthon of therapentic reselts
This is in medicine in general a formidable and nsky sclentific task and one to
be approached with the grentest caution jn every branch In dermatology i
particular it 158 nowise to draw definjte seticlogreal conclusions from results of
28
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occur Tensson, sivens, even dstress, and persomality ars all used today as if they
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illustration an undue craving for infantile dependence on the
claimed to be the focal conflict specific suu:;jvdy for pallal::f t::trh‘nt;m
peptic ufcer eczema and tuberculosis, and has now been enlarged to serve xs
unrversal pathogen for all psychosomatic drsease “Every case of psychosomatc
Lil;.s;)zr)dcr bas 1ts origin in the mother-child relation of dependency™ (Sperhng,
Some authors, Grace and Graham (1952) for instance, have shifted the factor of
Speaifiaity to  particular Iife situations mconjunction with  partieular completely
conscious attitudes to them”  Urtlcara occurred “when a patient saw himself
;n:atreatcd” and asthma in situations from which the patient wanted to be
Yy
On the other hand Cobb (1950) an early supporter of mvestigating type of
personality as an aetiological factor in psychosomatic disease, now wntes the
question 13 whether the personality profiles used in pxychosomatic research are
worth anything at all From the dermatological side Gmcanskv and Stern
(1950) Obermayer (1952) and Davies (1931) for example, could find no correlation
between speaific personalities and specific sk lesions MacKenna and Macalpine
(1951) eriticized this approach on both theoretical and clinical grounds,

SrecinaTy

Psychological investigations which attempt to correlate speciflc confiicts, person-
ality types or life situations with specific dermatological entities, naturally have to
adhers to strict dermatological classification  They presuppose first that dermato-
logical clasmfication as 1t stands today 13 absolute and final and secondly that
“focal conflicts  and specific emotions have only one speaific form of somate
CXpression.

Neather of these tacit assumptions 13 proven ndesd certain facts rarely grven due
consideration throw serious doubt on these premuses. It 15 only necessary to
mention that varjous dermatological and other conditions may occur in a given
patient either at the same or at different times.

That dermatological clatsification 18 not final 13 suggested by Shaffer and Beer
man ¢ (1951) attempt to find A common bass on clinieal and histopathological
grounds for lichen simplex chronicus, prurigo nodulans, licheruficatio gigantea,
and certain phoses of the Sulzberger-Garbe syndrome™ It was found that “these
different expressions of emotionally induced Lichenification can be accounted for
on the basis of an acceptable psychodynamic mechanism  Schur (1950) mez2n
while, on the basis of a psychoanalytic study of a patent with the Sulrberger
Garbe syndrome, clumed  that  for the first ime a big incurable dermatologreal
enuty of unknown onigin could be explamed as the dermatological manifestation
of a neurons Thres more cases of the same entity were stucied they
showed essentmlly the same strocture”  The question * What determined the
choice of the organ in these cases?™ ls left unanswered but “once the skun is
chosen it becomes an extremely handy organ for expressing the conflicts around
parcissism, exhibitionism, aggression, masturbation, compulsive trends, ete.”

Thus 13 an example of studies not of psychosomatic conditions, but of psycho-
neurotic patients with inadental skin leslons. The latter are treated as of the
same order as psychoneurotic symptoms, “as the dermatological manifestations
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CURRENT APPROACHES

of & neuroshs™ (Schor 1950). Su:hundbhnnlmdeqdwx:&aml&x\md

mhnwrom&mlndmpﬁfytbnneﬂcu

Tostead of ting & diagnostic entity Macalpl (1953b) sckected
ts,

prmgoe  some patlents

Tesion of the cyelids as described by Barber (1934). 1t was found that anger was
the underlylng ncomclons emotion. Inlﬂpnlknu\hmmldu:anhuon
lud@mbmmdepmﬂmbawmphnﬁcﬂhwhﬁwm annety
and gt are fosed. Amdepreﬂcnhlm!dcdwhnemoumﬁndlummln
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patbogr P

a were
as distinct {rom ocganic facial lestons.
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paﬂiuﬂnd.m,pn'wmﬁty conflict, body adaptation stress, distress,
-dxumphy-mmz‘h-;gm Omp‘:;x lck;ﬂyf a

cmerges rom
this mmely the lack of meatal theary m prychiat The various approaches
pmmm:mrd-nthmthhhck[i;oohnpt?’eﬁc{ “ t

THEORY OF MENTAL DISEASE
The fundamental probiem ta really this that there Is no unammity whether mental
i psych i Miness nctoded—ord| within the mind for akoown
Teasons oF whether as the result of iterpenonal conflicty, whether camed by faulty

adjustment, or flmally whetber the environment ftsell
P‘?;:Jlll can be the sols factor In
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

This 15 an over-nmplification 1t 13 a moot point whether all mental symptoms
cin be explaned on this “mature™ basis of lach of adolt adaptanon. Lack of
adaptation may with the same justification be taken as the result and not as the
cause of the illness  Whatever the pature and ongin of for mstance psychotc
symptoms they are more primutive, simpler in mechamism and may ongnate
cutirely within the person s mind

For all these reasons there 13 not even agreement whether to speak of prycho-
somatic fllness, states, personahties, reactions conditions, or smply of psycho-
somatic symptoms

The immediate task, therefore, seemed to be to approach the subject from &
different angle namely to delineate the psychosomatic symptom and its formation
in its psychiatric and chnical aspects 1n particular to differentiate it from paycho-
neurotic (hysterrcal) symptoms with which it 1 commonly confused. Better
understanding of how symptoms anse might lead to diagnosis from psychsatne
aspects as well as visible or invisible manifestations, and thus give psychosomatic
symptoms climical status in therr own nght  Having their own diagriostic entema
the lccr?thy detour of diagnoms by exclusion of organic causes would abo be
avord:

PSYCHOSOMATIC SYMPTOM FORMATION

Where psychosomatic conditions have been studied by psychoanalysts, they have
fn theirr dynamics been treated as if they were a priori the same as those found to
apply to psychoncurotic symptoms. The obvious difference between the t%0
namely the somatic part of the symptom, has been disregarded except by Alexander
and hus school who attempt to consider both on a purely somatic basss.

The prychaneurotic (hystenical) symptom expresses a conflict or Idea, often fn
symbolic form It 11 a compromise formaton between unacceptable sexual
impulses and repressing forces It is based on comparatively mature mental

hani pensation a fairly large measure of secondary (socnl) pun
18 extracted from the environmeat.
In a study of psychotomatic symptom formation (Macalpine, 1952) the following

differences were stressed
(1) Psychosomatic symptoms run a remittent and sporadic course, whereas the

honeurotic tend to persist

psg:) In the therapeutic situation transference behaviour 1s different

(3) The psychosomatic symptom can and must be traced to a _recent reality
stimulus, psychoneurotic symptoms being caused by tnstinctual confhict

(4y The psychosomatic symptom is not & defence agamnst nstinctual drives

by the super-ego and aascceptadle to the personality

(5) Secondary or socal gain 1s inconspicuous or absent

Other points noted were

(6) What the patlent hunself believes to be the caute of his iliness turns out as
2 rule to be & “cover cause” that s, its ficance lies in its unc e
Preciputatiag events must not be taken at thelr face value, and cannot be evaluat
without appreciation of their unconscious agmficance. Rcfcrer;cdm parucular
times of day dates anoiversarics or even seai0ns may llke an unconscious ;ncmory
be traced to sigmficant reslity factors or events. In this connexion 1t iy of interest
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PSYCHOSOMATIC SYMFTOM FORMATION
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

SomaTic DrLutions

Somatic delusions are common 1n psychotis  From the dermatol t of
view Wilson and Miller (1946) reported delusions of parasitosis in f;Tps}P?hnom
But Wilson (1952) extending his previous paper showed that delunions of panasito-
sis :l;o;:curm patients who show no other sign of mental abnormalty He also
noted that assoclated might be  a vanety of symptoms referable to bodily organs
other than the skin o ot ump '

Thus brings out the important climcal fact that delusions in thetr mild form ean
be 20 1solated and every day that they escape recogmtion A gradmal trapsiion
to psychotic hypochondriacal delusions from altered sensations and body functsons,
which In mifd form may make their first appearnuce as psychosomatic symptoms,
was suggested by Macalpine and Hunter (1953) Cornblect and Brown (1948)
mention that schizophrenics quite commonly seek “advice about some cutancous
sign or symptom long beforo the need for psychiatric attention is obvious™

Zaldens (1950) pointed out that hypochondnasis centred on the skin may
express ftself n delusions of parantosis 1 milder degree patients mav complain
pentistently and mordinately of dermatological lesions which appear minimal to
the observer Gull (1868) pomted out the frequency in hypochondnacs of
“heightened sensibility of the skin ~ formreation and burning pains”

HYPOCHONDRIA

Such symptoms are classified as hypochondra which, although a stepchlld in
psychiatry and commonly confused with and mistaken for anxety neurosis of
hysteria belongs to the psychotes as concomutant or precursor or in all degress of
severity 1n its own right.  Gillespie (1929) gve it the following descriptron which
incidentally he exemplified on a patient with skin lesions ~ Overt anxiety I8 no part
of a purely hypochondnacal state of mind one of the essentials s the
absence of anxiety or similar affects hypochondnacal precccupaton is
a type of interest & conviction and concern and not a fear of disease™ Pf_f-‘
also noted that  anxiety states and hystenas are often mstaken for hypochondria

Summarizing relatively lutle is clearly understood about hypochondra or
indeed about the prepsychotic stages of psychosis in which psychosomatic symp-
toms play the major role The patiests morbid or fantastic” concern with
body function and sensation 13 neither explicable as the outcome of maladaptation
to environment, nor as the mature—psychoneurotic—end product of mental
conflict. Research on thess lines prozuses to be fruitful.

TREATMENT

Nothing perhaps demonstrates better the diversity of approach and conception as
to what psychosomatic symptoms are, than & glance at current therapies.

Abreactive technigues
The first aim of therapy is to releve suffering, to help the patient get nd of

embarrassn, ptoms This s understood by some as a process
zﬁrﬂnt% flll-e removel offfo‘y:lgn body and has led to methods of all kinds aimed
]



Prychothersples

Othzthmpluuuhsedonmomppoﬁdonum:ymptmmdunmth
patierrd fanity attitudes to ife and persons  he need only be told by the therapsst
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emmpie, be asked whether it is 2 sign of heatth or disense to be well sduted in
the community surrouuding these patlents™ Sometimes the necemity for re

emphasired. based on these Meas 1ake for granted n

Mampalation of home and 1octal environment i often comidered an adjunct to

such therapentic maaswres  curiomly enough it s even beld to be one particular
type of paychotberapy

Prychonmalysts
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

SoMATIC DeLusons

Somatic delusions are coramon 1n psychosis  From the dermatolo t
view Wilson and Miller (1946) reported delusions of parasitoss in [rnﬁkalps;?lb;:;(
But Wilson (1952) extending his previous paper showed that delusions of parasito-
ds:“lfou?:furm pati:lurs :ﬂo show no other sign of mental abnormality ~He also
no associated mught be  a vanety of to
other than the skin 1y of symptoms refeszble (0 bodiy orgs
This brings out the important climcal fact that delusions in ther mikl form can
bo so0 isolated and every day that they escape recogmition A gradual tranution
to psychotic hypochondriacal delusions from altered sensations and body functions,
which in mild form may make their first appearance a3 psychosomatic symptoms,
wes suggested by Macalpine and Hunter (1953) Cornbleet and Brown (1945)
mention that schizophrenics quite commonly seek  advice about some cutaneous
sign or symptom long before the need for psychiatric attention 13 obvious”
Zudens (1950) pointed out that hypochondmasis centred on the skin may
cxpress itself in delustons of parasitosis in milder degree patrents may complam
persstently and {nordinately of dermatological lesions which appear mimmal to
the observer Gull (1868) pointed out the frequency in hypochondrincs of
heightened sensibility of the skan formication and burning pains

HYPOCHONDRIA

Such symptoms are clasufied as hypochondna which, althongh a stepchild in

try and commonly confused with and mistaken for anxiety ncurosis of
hysteria, belongs to the psychoses as concomitant or precursor or in all degress of
seventy in its own right  Gillespie (1929) gave it the following description which
incidentally he exemplified on a patient with skin lesions  Overt anxiety 13 no part
of a purely hypochondnacal state of mind one of the essentrals 13 the
absence of anxiety or sumilar affects hypochondracal preoccupation is
a typo of interest a conviction and concern and not & fear of diease™  He
also noted that “anxiety states and hysterias are often mistaken for hypochondria™

Stmmarizing relatively httle s clearly understood about hypochondna of
indeed about the prepsychotic stages of psychosis in which psychosomatic symp-
toms play the major role. The patients morbid or “fantastic™ concern with
body function and sensation 1s neither explicable as the outcome of maladaptation
to environment, nor a8 the mature—psychoneurotic—end product of mental
conflict. Research on these lines promises to be fruitful

TREATMENT

Nothing perhaps demonstrates better the diversity of approach and conception 23
to what psychosomatic symptoms are, than a glance at current theraples.

Abresctire techniques
The first aim of therapy is to relieve suffering, to help the patient get rid of
disabling or embarrassing symptoms. This is understood by some as a
similar tf) the removal of a foreign body and has led to methods of all kunds aimed
M



TREATMENT

These patients are made wone, even psychotic methods which release still
more enconscions materhal fordbly a3 do for instance sbresclive recholques.
The chrssical psychoanaly =t 4 for tho pryct B not
only mnecessary but contra-indicated, a3 it also may be haymfol  This bs to be
expected in view of the different strocture of & h
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICINE

Leucotomy and shock treatments

The imntangibility of the psyche and the vagneness of our psychotherapentc
efforts ¢ fed with ¢ potary over valuation of action and the phynal
has led to by-passing the psyche altogether and to attempts 1o alter mmd by
altering bram.  Leucotomy for 1nstance, 1s deseribed a3 “ particularly apphcable
to states of distress and tenson™ (Henderson and Gillespre, 1951) Sypnt
(1951) summanzed a paper on Leucotomy in Psychosomatic Drorders a5
follows  Chronic tension, which 1s held by some to be responsible for the ongln
or perpetuation of many so-called psychosomatic disorders, can often be relieved
by leucotomy it has therefore been used m varlous dsorders  eczems,
asthma hypertension rheumatsm anorexa nervosa and functional vomiting and
cardiac nenroses  He argues that  Jeucotomy may breal. up abaormal physio-
logreat conditiomng and allow a fresh start to be made”  Without discusnng tha
permanently matilating operation one must pomt out that, perhaps spurred on by
the spectacular advances in the physical sciences and medical therapeutics, psycsa
try is in the gnip of @ furor senandl which has given nse to the gibe that in its present
state 1t scems to have httle to do wath either the “psyche or “mtry™

As in  psychosurgery™ so 1n the vanous forms of shock treatment no isight 8
gained nto disease processes or mechanisms The bams of these unspectfic
methods and therr efficacy are constdered by Bleuler (1951) to be the same as the
crude methods of the Middle Ages carried over into our time 10 the guse of refiued
techniques by which patients are shaken or shocked out of therr morbid state.

The dermatologist as psychotherapt

Returning to psychotherapy the question s often rased whether the derma
tologist can or should do his own psychotherapy or whether this should be done
only by & pyychiatrist A sensible and kindly dermatologist can often do more
for his panent than a doctnnare psychiatnist and one must agree with Ingram
(1948) that in a considerable proportion of cases of skin disease effective
treatment dernands no more than the taking of the history and clinical examination
except that 1t should be shared and understood by the patient

The psychiatrist

1t may be asked what sort of treatment the wnter feels most switable. In breel
outline the psychiatrist should study his patient s conscious and unconscious mind,
and be able to differentiate between the mechanisms governing each he shouk!
be particularly on the alert to detect and bring out negative transferencer, and gve
the patrent freedom to discharge hys feelngs. Al in all he must try to understand
the patrent better than the patient can understand himself

It 18 important to detect pathogenic fantasies abont body and bodily functions
and trace them out with the papent. The only method to achieve this is to let
the patient describe 1n the minutest pousible detall, again and again if necessary
what his complaint, for example, pruntus, feels ke, what he thinks it may be,

due to or lead to
maI{:;ml-xunuc 1s rarely effective euher it mimmizes the patient s suffering or
conversely he assumes that if reassuranco 1s needed his complaint must be serious.
Further he will avoid speaking about such odd ideas a3 he 13 harbounng, because
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TREATMENT

fantasies on miid and Joosely-beld delualoos. The patent balfl
mmthtymu&!ymm woed I8 afrald after reassurunce of makimng a fool
ofhhmdibymnﬁndngmmknbcmmlehelbawmﬂh-ﬂmeomt
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worth adding, becas the conitrary view b prevalent, that such pattents, be
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tympons (Mazalpine, 1950 and 1957). symptoms are & defence

and thus & comphicated mental end-peoduct of instinctoal
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s ghof b

must help him 10 understand, dend with and uhthmately repress agaln.  For bim ihe
therapentic stoation of the clasical “conchfres astochatron™ technique most be
rephuced by the  well stroctured sitvation of the face to face psyctustne interview™
(Kright, 1953).
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take thrs double approach as a sign that his medical attendants aho ars far from
bemng convinced of the valve of therr respective methods. Indeed, it can often be
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A CRITICAL EVALUATION OF PSYCHOSOMATIC MEDICQINE

it is beyond dispute that.great even irreparable harm may be done by both physical
mvestigations and medical or surgieal treatments 1n a patient whose symptoms are
psychosomatic or psychogenic.

SUMMARY .

In broad outline, the approach by character personality types, and conflxt pat
terns, the overvaluation of physical treatments in psychmtry and the fegtimate
interest 1n the patho-physiological aspects of psychosomatic symptoms are all
acting to produce a  somatic paychosomatic medicine in which psychic rehhons
and events are relegated to second place, stereotyped or disregarded This
development repeats * the fundamental error or need of man of building psychsatry
without psychology (Zilboorg, 1941) Advances in psychosomanc medsane m
the future will depend first and foremost on the psychiatnc stody of patients.

CONCLUSION

Psychosomatic medicine has little substantial to show for its voluminous literature.
It entered into a classificatory period before there was much to classily As 50
often in the history of medseine this tendency has been accompanied by lack of
clinical interest in individual cases.  If research can find its way back to the clmic,
the study of single patients ther symptoms and the workings of thewr mind,
psychosomatic medicine, by providing 2 link between dufferent apecialties may
concetvably lead to advances both 1o medwune and 1n psychiatry becamo of 13
clote relation to dermatology 1t may lend additional weight to Puscys (1534
contention that dermatology is the “ Gadfly of the Mind "™

SPECIAL TOPICS

Itching and scratching
1t 13 surprising as Lomholt (1952) has reminded us that no monograph has yet
been written on thus, the leading skin symptom all the more so as in all its varous
aspects it 18 common ground for the dermatologist and prychiatritt

Studies have concerned themselves manfy with the physiology of peripheral
mechamsms (Graham Goodell and Wolff 1951) investigated by means of 1ch
powder of necessity tuch nvestigations do not throw light on Jtching which in the
absence of manifest lesions 13 of central ongin

From the peychutrrc point of view Calnan and O'Netll (1952) found in 30 patients
that rtching of the skin 23 g single symptom or in association with excorjation of
lichenification can behave like a stress disorder the reasons for the chofce of the
skin as a vehicle for dischargo of tension were as a rule obscure  No psychlatnc
innght can be expected from studies which do not differentiate between reregularly
scattered excoriations pruritus am, pruntus vubae, itching of the head and
cheek and Lichen planus simplex (Vidal) type” Tenmon and stress are non-
specific descripive terms  heace they allow such different sk conditions to be
brought under one head.  Understanding would be better furthered if tho various
itch scratch rub-knead-pick habits were carefully studied in mingle cases, and the
dntinction between pruritus with or without clinkal signs (sine et cum materia)
sharply maintained  Much valuable information can be obtained for instance
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observation mmwx%l)m‘mmsmmm
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xcmmlo{wmh:fud:nwdnﬁmamfmmbchdpfu\mmdﬁmndin;
patients with prumitus an (Macalpune 19332). 1t was interesting to note Uit these
pnlkn\:ducﬂbcd\hthmmlcmh\lmlh:
\ummedbypﬂmumﬂmnggnu::ﬂ:r Hiching complaints charscteristically
patlents with prusion asl e of “ g away”
Sdu(lm)hnmny?(o:mhImafthnmwpedmuahmmd
O'NeHLfmdmaﬁmnodm,monmmﬁomdbyprcﬁomvuﬂul.m

Sach are 1 specutations and i although
by sheer weight of repetition they bave acqured the statos and digaity of clinical
facts. The term ™ masochism™ in 118 st semse means tolely a typo of sexml
perversion no evidence of the exitence of scxnal abemation in patlents with the
manfold vancies of nching Akin comphaimy has been furmished.

The undispated fact that patscnts attacks of scratching are commonly plessur
sbie at one stage, that they mount until a ciimax i reschied and aro then followed
by n state of exhaustion B not suffickent evidence to cquate them with, or regard
them as & surrogate of sesnal orpaam. Khaoder ((936) ako polated qut that the
sexual and [ostful elements of prurftns bave been mndoly ttressed,  The pain pro-
duced by scrasching s a means of stopping the tching, explained
by the fact that fiching stops when pain supervenes (Rothman, 1941).

The possitality of g warls by drawn as 2 red
?crrmflcrmspfycbmom diwusdon. Even & “case of

orm Erythrod d to hypoosis (Mason 1952). Such
findmg 1 often aken 1 proot of ongin 2. o

This
conclauon is based oxt the false beliel mentioned that what can be mfluenced
mmm??m:woﬂpmmm Bloch (1977), the fint 10 tnvestigate

treatment of warts by s systemal stresged
o o umnbnm tically that therr cure

Other condliiom

Withm the lmnmstons of spece no detailed account of Bndings 1n odavkd:
duexies can be given. The following points o " al

exncerbationy
B posible that skin conditions are Wﬁm"'ﬂ“mu
h‘“‘“‘”“““l’h)‘lﬁﬁhlb{; emotioml factors,
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Conditions such as trichotillomania and dermatitis artefacta are undwputed
psychiatric conditions played out on the skin and s appendages.  The wame 1
true for so-called neurotic exconations.* But nothmg fundamentally pew has
been reported  Alopecia totalis and alopecra areata still seem doubiful conditions
on which judgment should be deferred until more evidence 1s available. The syme
may be sald of lichen planus in the present state of knowledge.

Urticana and angioncurotic oedema arc in many cases without doubt found
to have a psychre origin  The same apples to some cases presentmg as contact

1

- A I
-1’,"“‘\
b

T T
d - f‘_.ML
and

—E
Fro. 1 —Mn. E. M. aged 58 years. Two yeann hhstory of fachl kesion diagnosed a3 contact
prychoth then d the P were found 10 be due to -
tatned tean™ Patint had had two daughters, one of whom bad been kilied in her presence
during an akr rard the other died 2 year later of menlngith,  When after 10 yoars she wit
urged by friends to give up mourning and wetping for them, sho developed the fachal lesio.
Int retrospect it was found that exacerbations had coincided regubarly wath annn criarks retating
to ber daughters.

dermatitis (Fig. 1} allergic conditions, hight sensivity (Fig. 2) hyperdrosss and
pompholyx and certain prunginous eczemas, pruntus vulvae and prunfus ant
(Fig. 3)

Pruritny an!

In an investigation during psychotherapy of patients with pruntus an (Ma¢
alpine 1953a), 1t was found that although they were presenting monosymptomatic
ally the prurtus never occurred alone 1t was only the leading symptom in &
syndrome. It always occurred in conjurction with gastro-intestinal complamts,
such as indigestion odd pains m the abdomen, constipation feelings of fullness,
flatulence, haemorrhouds o feeling of incomplete emptying at stool and of the ana!

From penonal observations and a perusal of cases in the [iterature it Is evident that afl
p.umuwhoinulamdam:nmmmhnmbemldardmduk. Hysterics {(that
s peurotics) characteristically avosd pain.
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rarrow and fissuring Amociated disturbances were also present
;mrclhbgo?:oml functron, .:tu-xmm:u:l mlu.mm and vapnsm in females and
t ork n

" These variows muphh:rmmﬂommmdwnmmmﬁnln:
dmnn{nmmdmﬁnuﬂumcdwnhmnhlmmuf\hubwym e
Inmnya:u\habeﬁmln;mmbnuounﬁbepmrhmmlrm emm
reactivation In adult 1ife of infantile unconscious fantasies centring ont mmd
ukm;phsel.nthanbdommormmina. Thsef-nmmw';mg:wm
d:vdopbdmthelnf;mhamykmlcdgcnhumlfunﬁbu t this stage

Fxo 2—Mm ) W ospcll ymn, sheven, yemrs badt stwnded variow akdn cfinles sod was
"T?: dermmtity withoat

14

ook e,
watm of supprewed tege o g of low brooyirt op moder vory pooe and die-
wnineds toBIIORe, 10 toe yooeges o Saandy of foor g,

|

both boys and girts thmk themmefves capable of having babies in thelr  tummies™

this sounds abeurd to growmups, soch fan-
taucs meted out {n the body ean frequently be obeerved fn children s plry & healtly
boy of two was found running around as i in pain and in explanation sid that
e was having kittent a9 the cat had bad the day before  Food fads can often be
traced to such archax uncomscons fantaries.
As (he child matures, the grrl bas to carry over her idess of oral and snal im-
and intestim) pregnanc: 10 the woman ¢ edalt baby-producing capecity
mwmmfﬂuﬁlmwmhthM¢hﬂu(nmwy
u Y3 sacten] actomplished fs shown widespres.
mﬁmm B the d

&Mmmompaubhrnh-duhﬁfamdmmthinﬂn;hchher
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2ex.  Reactivation 1s hi

ghly dusturbing, more 30 1 the male, becanse soch “fag-

tastic 1deas are not only contrary to nature and realy
ty but also rmply a chan
or doubt 1n the nature of hus sex,  Hence the greater severity rox:;ryda\mmf:d

Fig 3—Mn. M. M uged 54 yan.
Vulvectomy for intactable peuritas
vutrae, Followiag operation dérel-
oped even mote intokrable praritus
ani as well a3 pruritus of the mtroltus.
Prychotherapy then reveaked that her
only child had died in nfancy and the
prutitns started when ber adopted
daughter had her firnt baby
revived the longings for & child of her

Cleared

chotberapy no pathologkal lestons
except those due 1o operstion

greater general disturbance in male pauents  These findings also account for the

hitherto unexplained two to one preponderance of male to female cases and throw

light on these patients currous habits often commented on in the hterature esger

ness t0 be examined with lack of modesty regular self inspection by means of
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mirrors, comstant talkin in detall of therr seif-styled “durty™ and “disgusting™
their cmomxo( referring to ther “condition™ rather than to 1heir
MMWMW;WMmmMWMnEmu )
Many of these habits have received the interpe of vedled ity
Tho, however unmlbcmc:xphmﬁon,bmmcithmmmcwmforpmﬂms
anl in womes Ternade homosexuals have 0o particolar interest in the apal tonc.
Thess habits are, in fact, the outcome of doubt and uncertamnty {n the nature and
functhon, or possible change of his sex what he sceks is reassursnce that his body
fantesies are losory
ta pruritns ani thess fantanes do not reach comciows apprecution, bat find
apresuon o dltered body feclings and p By thus ining pre
comacioms prychotic defusions wre avoided n schizophrenucs fantasies of abdom-
{ml or fmtestimal preguancy broak through into conschousness in the form of
ncinations.

Rexfity sitvations acting as precipitatmg factors in the revival of these archaic
fumtastes were traced in three-quarters of the male petients to pregnancy child-
birth or miscarnage in & near relative, and In women to frostration of childbearing
eriher by mmscarriage, death of & clild D o Other i i
wimons can have o smilar effect (Fig. 3).
The afmost regular finding of cancerophobm usually centred on the bowed, or
toaviction of mfectiot can bo taken us symbobe expression of procreation fantasies
—of something growing “toide

Customary treatment by ofntments and x-rays were mrcly fonnd effective and
i .0 only temporsrily Sargical interferencs often proved harmful—in three
Patiests Sesding to ot Such At aen by the
petsent w3 confirmation of hut rrational belef that somethung needs cutting om

or awxy

Prychiatncally proritos ani o to be regarded as & hypochondriacal syndrome,
sccompamed by concern and peeoctnpation with body funetion 1t can shads ato
lchnvpmhnohmommhmenbnnofmhumhmcnbmmﬂw
hMHbcdmﬂymﬂcrmLhwd[mmmwyhmmormmh.

The syndrome n capable of red by psychott s ly enomgh
dmmdmydomlﬂnmmuﬁ\ymmwtdvmdy
wmmmmmmmrmlsmmhwmmmwmu
ﬁmw(mm‘g—mmm The presence of pronounced para-

trends teads to worses.

s iy PIOguoss, wheress depresnve features are on the

Amander F (1312) #5 chosemar, Mehcww Londoa Allen & Urmrem.

Apod, 1 m‘m!l(lm‘m Lwl n.'ﬂﬁ.

Warber H W (19M) Troms. aphchal See UK 54, 415,

Z lisemy roo rrem

- } Whis Oraton Trews Sr Joer' H cherm. Sec

Becker 3 W end Qhermexyer M, X Ummh’-ﬂqyd(}):ﬁm} 19

ME((’H) Dewenia Prarcey Growp of Schlaophrraear Irernationa |
Unevericoes Prem, 1790 e Goow of New Yort

M,ll_((”n Fortxch New Prychier 19 1S
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CHAPTER 3
CUTANEOUS SENSIBILITY
G WeDHL

INTRODUCTION

IT 18 still generally assumed that there are four primary modalitres of culancons
scrisibility and that the sensory pathways have components specrfic for each mode
of sensibility Recent observations in both anatomical and physiological fislds
have, however cast grave doubt on the validity of this classical conceptron and,
moreover suggest that nerve termunals 1n the skin have local functions to subserve
apart from and in additton to their sensory function.

THE NEURO-ANATOMICAL PICTURE IN MAN

The anatomical preture s far more complex than has been supposed previously
(Weddell 1945) and is thus more difficult to interpret but from the point of iew
of the dermatologist it supplies a more complex framework on which to base
theones as to the mechanism of certain neurodermatoses which have been difficult
to explain in the light of previous descriptions.

To determine the anatomy of fissue neurnl elements has proved an immensely
difficult task chiefly for the reason that they are so difficult to display selectrvely
in microscopical prepamtions without gross distortion

Weddell and Zander (1950) thought that phase contrast microscopy might help
in the solution of this problem, for an analyst of the Iiterature made it clear that
there were almost as many descniptions of tissue neural elements as there were
nenrohistologicnl techmiques They found however that the only tissue which
they could examine profitably n this respect was the cornea  They thos carried
out a detailed 1nvestigation into the neurohistology of the normal cornea as seent

<under phass contrast conditions, companng and contrasting the obtained
1n this way with those resulung from the use of the majority of other methods,
currently used to display tissue ncurml elements.  They found that phase contrast
microscopy thus employed enabled them to give a more accurate and detailed
description of the innervation of the cornea than had been given previously (Zander
and Weddell 1951a) (Figs. 4 and 5) In addition the point which should be
emphasized here 15 that, as a result of the work described in this paper and m
a subsequent one (Weddell and Zander 1951) they were able to show in detail the
nature of the artefacts produced by the various neurohistologreal techniques and
also that artefacts can be produced by a number of other factors which include
mechanical deformation the fixative employed, and so on  This additional know
ledge enabled them to carry out an experimental inveatigation 1nto the reaction of
cormeal nerve fibres to injury using methylene blue staining and slver impregna
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CUTANEOUS SENSIBILITY

tion for phase contrast microscopy was clearly of limited application in such an
Investlgation (Zander and Weddell 1951b)

Followng these observations and the improvements in techniquo which they
had evolved in the course of their work investigations were made on the skm on
the back of the human pinna In an attempt to correlate the results of sensory testing
with the neurohistology of this region (Sinclair Weddell and Zander 1952 The
car was specially chosen because the skin over the dorsum has few stroctures
separating it from the skin over the veniral surface, all of which can be exammed
neurohistologically under {dentical conditions for control purposes. Sensory
testing showed that all the commonly accepted modalities of sensation can be
recognized over the dorsum of the ear just about as well as on the front of the fore
arm or over the finger pads. The skin is abundantly supplied with nerve fibres
which before terminating, divide and subdivide repeatedly to form a complex
cutaneous plexus  Each nerve fibro branch then gives rise to a complex arborzt
tion of axoplasmic filaments which terminate, either in relation to hafc follikes,
or frecly in the epldermus, dermis and around blood vessels No encapsulated
nerve endings were seen in any position in the skm nor were there any in the
cartilage nor 1n the skin of the ventral surface of the ear  Inadentally this pctare
Is exactly similar to that scen in skin from the dorsum of the rabbit ear

This investigation demonstrated among other things that encapsulated nerve
endings of specific morphology do not subserve temperature sensibility in the
human pinna  In a succeeding publicetlon, Hagen and her colleagues (1953)
demonstrated that, in the human lip temperature sensibility 1s equally acute o0
either side of the red margin that 13, 10 both hairy and glabrous skin  No encap-
sulated nerve end-organs are seen 1 the hairy skin, but they abound in the mocon
membrape in one and the same section. Hagen and her colleagues also pointed
out the difffculty of classifying the encapsulated end-organs in glabrous skin ona
morphological basis  Incrdentally they concluded from the samples of skin they
had examuned that encapsulated nerve endings are found only mn ghabrous skin.
‘When this observation is taken 1n conjunction with the discovery that both c}l
capsulated nerve end-organs and balr follicles have many points of detall in
common, there is good justification for the belief that in glabrous skin encapst-
lated nerve end-organs replace and subserve the same functions as hairs that s 1o

they are activated by mechanscal deformation
‘a:}lt haiylinee been xhov?nyby Weddell and Pallie (1953a) that when ;mproved hui;
logreal methods are used employing the enzyme hyaluronidase, the nerves can
seen to terminate in the skin 1n & manner which a0 far has only been hinted atin the
literature and which it has not previously been possibleto demonstrate uncqlﬂvouniy

Briefly numerous nerve fibres reach the skin after branching and ramifying T:
the cutaneous nerve plexus  These stem nerve flbres which are branches ofpan?:d
fibres may be either myelinated or non myelinated but they are always surrot m
by & sheath of Schwann cells. In somo cascs, myelinated fibres loso their myv?n
sheaths and travel for several millimetres as non myelinated fibres before giving
nic to a profuse arborzation of fine, frecly ending, naked axoplasmic ﬂh“"}‘;:
At the point of termnation the ﬂlnnglcm i'd%m'ﬁﬁf{a‘gummmmum

1
the purposes o‘( du“c:g::n h:;' fO”EZ)O toJ o :—elalcd e e d )

m
encapaulated nerve endings.
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unencapsulated widespread and meroms but, when
petve endmmp are nui

hul presented hylene blue o siiver camnot be dritingulshed from
e anather on the basts of inherent morphotogcal differences. They are found fn

followrng paragraphy 1t most be emphassred, however 1hat it 8 not powsible by
nmlhxipauhnhnurml;ﬂnmdmrutnbarp}ymnﬂommofmdinp
described, rwlhcyomhp:ndtheﬁhmnumnmommﬁmmﬂmdamy

Entheathed stem perve fibres denved from the cutancots plexus give risc to a

profims arborization of fine naked axophasmic fitaments which 1 just beneath the
tasal hyer of celh, giving nise at intervals 10 filaments which enter the epidermis
to ramify smong the cells of the strafum germinativum, where they terminate. A
ntght stem axon, which may be myelinated when it springs from the cutaneous
pleats, pives rise to & number of sxoplasmsc fituments which extend over a wide
et of epidermbs, the extent of the area depending wpon the 1ite from which the
1kin is obtained. [n skin from the finger pad for instance, a stem fibee prves e
o Shuments which extend over & surface ares of o few square millimetres, whereas,
11 the forearm, they extend over an ares grester than a square centimetrs (Weddell,
1941 Filamenis derived from nelghbouring axons overiap and imertwnoe closcly
wiih onc another  No filaments enter the cytopiasm of the eprdermal cells.

Dermeiy

Unencaptulated nerve endmps are abo found in the dermi. The fae naked
axoplamuc fifamenty, which are derived in the same wary from stem fibees springing
from the cutancons piexmy, termmate among the cefls, capillana and comective
tieie elements. They are scattered throughout the dermis and do not Lie in
congant refaton to any particalar tigne clements bot are, nevertheless, most

where th il are mott Fitaments detived from nelgh-
bowring enubeathed stem Abres overfap and {nterrwine closely with one apother g3
they do fust beneath the epwdermis, but they tre more widely seattered tn depth so
that it ks pot been ponible to determine the refatrve extent of dermis subserved
by the Alaments derived from & sigla stem fitee,

Hatr Gefiches
lnlh:m:o(nmﬁtndm;mrehhonwhkfolﬁdu,nmmﬂbrum:h
(hfcﬂudnfmmmﬂmdmmmnhotpoh:o{nm With regard t
muuurdhda‘wunfnnmﬁbrumm,hnnrtamhmhm(u[ﬁdc:
nnnnyunntmf\\m:,plhcmdhmfoworﬂnhmdks,bvcbctn
Thpn:cmﬂbm,‘h:hmm,dhmdudofhrw ey
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follicles below the point at which the ducts of the sebaceous glands open mto them.
After giving rise to further collaterals each fibre ends 1n a profusion of fine, naked,
frecly ending axoplasmic filaments disposed in one of two planes  The outermost
layer of filaments 13 derived from parent fibres which lose their sheaths a8 they prerve
the external layer of the dermic coat  They lLic among the collagen bundles in the
midd!e layer of the dermic coat and encircle the hair in the form of & collar  The
innermost layer of filaments is denved from parent fibres which lose their sheaths
as they plerce the vitreous layer The numerous fine, naked freely ending fils-
ments ramify in a longitudinal direction among the cells of the outer root sheath
(Fig. 6)

The size of the hairs and thewr follicles varies from place to place m different
areas of skin  In general the number of parent fibres and the wealth of the fil-

Fine, bhit ear
6.~ naked wxoplasmic filaments ending in relation to hair follicks in & ra
F’i’o(e rumearous stem fibres supplying follicle containing thicker hair (methyleno bloe prepant
don, 350).

follicle but
ments to which they give rise 18 drectly related to the size of the hamr

not necessarnly to 1?: size of the hair  During periods of active halr growth, how
ever parts of the follicle appear disproportionately large.

Encapsulated endings

Encapsulated nerve endings were only seen 1n glabrous pieces of skan mdehL:
mucuous membranes. In one respect they can be suid to take the phccdo
terminals around hair follicles for they arc also aggregations of sharply rc_];m—
scribed termunals subserved by ensheathed parent fibres of large diameter nn?;
vary in size, in shape and in situation from area to area in the nmeb:eglon
from reglon toremon of the body A single encapsulated ending nnL)lr] ns:mhscfvcdum
by more than one parent nerve fibre and the course pursued by the
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be rca stmplo or extremely tortaous in addition, the
mﬁm’mmmﬁwﬂmmmw&wwﬂu
fmpocelble 1o clasaify these eodings on morphological ““ﬁ‘m"m““mh
remurkabic diversity of form (Fig. 7). Despite thia, howover s hoathed
winch the merver terminate by essentially ithelia] cens 2nd X
vem a3t b vormounted by & capsule of ep

fers. The stem a10m porsoe » more or bt torinows course witkin the camole

and grve rise to & series of fine, naked, e fi which 1
freely m the dermb or fn relation to the eprdermbs.

In eymmary then, i can be sand that il the netve fibres which end in the skin
wumately g nise to & senes of fine, aed, axophusmtic filamenty which end fn
different zonct. Neighbounng 8 are intimately retated to one another and
10 the tiwoe clements asmong w hick they fic. Termmal from oeighbouring nerves
40 not fose with onc another bhowever not have gay axoplasmic filamenty been
sexet 1o eaier the Eytoplasm of any cells with winch they may come tnto refation.

Il\mkmmmmubwnibmmﬂnfmmmmdm(lmm
Si0hr (1920, to whom, however credit 1y die for having pofnted oot the wealth
of termmal zerve fbres which pormente vanous tissoes. They differ In two im-
pottant respects.  In the Az
rmlheonlhonldbe:hndmdfmmdutmmmh]polmorm on the
toninary ﬁwm\mdrmbondmlmolh:dmtnuedmw
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CUTANEOUS SENSIBILITY

Lhatmchmﬁbrebehnmlnnhlgh}y:pemﬁcmmm reacting in an mdmdual
way to changes in its immediate environment (Zander and Weddell 1951b).
In the second place, we have shown that both Bocke and Stohr used techmiqoes
which necessantly give e to artefacts and thus many of their observations are, we
believe, musleading when used for the purpose of generalining as to the detailed
nature of the morphology of the peripheral nervous system (Weddell and Zander
ggﬁ;d'Nomdu (1936) has also critsazed the work of Boeke and Stohr on panaliel

EXPERIMENTAL OBSERVATIONS IN ANIMALS

We must now discuss the implication of certain Investigations 1n ammak with
regard to the mechanism of cutancous sensibility 1n man  Weddell and Palfie
(1953c) have just concluded a comprehensive survey of the pattern of the dustribe-
tion and nervation of the hairs on the dorsum of the rabbit ear  Briefly they
have demonstrated that the hairs are arranged in a complicated pattern of lmey
and Joops which can be seen clearly with a band lens after clipping the hairs.  The
hairs formung the pattern are clustered in groups of three, five and eight harrs bat
there are occasional single hairs present.  The hauws vary in length 2nd dumeter
and in the angle which they make with the plane of the skin where they emerge.
Commonly ope hair in a group is Iarger than the others and measurements of the
distances between individual hairs and groups of hairs varies from phace to place
1n a random manner  These observations suggest that any grven area of skm from
the dorsum of the rabblt ear has certam unique charactenistics and thus differs from
any other given area.  Thus 13 indeed what might have been expected for it has been
shown that the distinctive skin ridges on the finger pads in man, even in identical
twns, are arranged 1n unique patterns which are beyond the control of heredity
(Gates, 1946)

In addition to ths, Weddell and Pallie have shown that the larger the har the
more and of larger diameter are the myelinated nerve fibres supplying the follick.
The nerves supplying the hatrs reach them from three man groups of nerve bundies
which enter the base of the ear The great majonty of myelinated dorsal root
fibres do not give rese to collaterals und! the bundles in the ear enter the cutancous
nerve plexus whers they branch repeatedly to cover a wide area to supply numerous
hairs. Overall counts have ahown that there are approximately five times as many
baurs as there are dorsal root nerve fibres supplying the skin over the back of the
rabbit ear

Weddell and Taylor (1953) wsng an evoked action potential technique, havo
shown that every hair 18 supplied by at least two dorsal root nerve fibres, many
Iarge hairs recelving as many as eght fibres  Stmilar observations bave been made
1n the case of other ammals (Kuhn, 1953)

Finally degeneration expeniments have shown that axons, whose terminals sub-
serve hairs distributed over a given area of tkin are amanged in a completely
random manner m relaton 1o one another In other words anmy incomplete
random injury inflicted on the nerve trunks approaching the dorsum of tho ear
wll tend to give rise to a uniform sensory loss throughout the grven area and not
to 1solated patches of anaesthetrc skin.

Thus, in the case of the rabbit ear not only 15 it imposuble to send nerve im
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the hasrs wil) probably throw & unaqoe patiern (in namber tlme and space) of
-aionpot:mnhoqtothnplmlcord,udnhnehu;pp&dmdlﬂmtumor
skin, however clotc these arcas aro Lo one Anckher

EXPERIMENTAL ORSERVATIONS IN MAN

There is 50 reason to believe that the p | ges of the nerve fvals
1n the skin 18 ay keys complicated fn man than in the rabbet and, In fact, it 1s almost
certafn that it it more complicated.  For this reason, any theory of cotaneous gensi-
bility cannot afford to fgnore the posible modifying effect of the pattern of impuhies
aromsed on {he reaction evoked and oa the modality peresived.  The work of Lede,
Sinchir and Weddell (1933) and Lele, Wilkams and Weddell (1953) serves 10
empasize thi point. Lede Sinclair and Weddell have shown that the reaction
time to touch varics mverscly both a3 the log. of the ares stimulated and the log.
of the magnitade of the fosco apphied 10 addition, they havo shown that reaction
tlme probably varies directly with the threshold to touch of the ares stimulated.

Lele, Williams and Weddell have shown that the same thing b true of a adiant
beat gimulns, but they have alto shown 1hat the pereeption arowsed varles accord
g o the number of nerve fibres activated by the sme stlmulus. In other
words, it pow sppeant nllkely that the tatement that different pasts of the
scmsary pathway have components specific for esch mode of sensibifity is correct.
That is not 10 3y that some kind of segregation of verve fibres on a modafity besiy
does not occur in the spinal cord.  There b clinkal evidence that some sort of

on (Brown-Séquard

LOCAL FUNCTION OF NERVE TERMINALS

12 2 paper 0a (he mnervation of cutancoms blood yessels in the rabbit
dell and Pallie (1953b) kave thown that, as §3 hewbhere
vaxulir perves can be o hprir o



CUTANEOUS SENSIBILITY

that each nerve fibre behaves 1 a highly specific manner reacting in an indivdoal
way to changes in its immediate environment (Zander and Weddell, 1951b).
In the second place, we have shown that both Bocke and Stohr used techniqoes
which necessanily give rise to artefacts and thus many of thelr observations are, we
believe misleading when used for the purpose of generalizing as to the detafled
tature of the morphology of the peripheral nervous system (Weddell and Zander
gOSO) d&Nonlde.z (1936) has also criticized the work of Boeke and StBhr on parallel
un

EXPERIMENTAL OBSERVATIONS IN ANIMALS

We must now discuss the implication of certain investigations 1n animals wmith
regard to the mechamsm of cutaneous sensibility in man  Weddell and Pallee
(1953¢) have just concluded a comprehensive survey of the pattern of the distriba-
tion and innervation of the hairt on the dorsum of the rbbit ear  Bnefly they
have demonstrated that the hairs arc arranged in & complicated pattern of lines
and loops which can be seen clearly with a hand lens after clipping the hairs.  The
hains forrming the pattern are clustered in groups of three, five and elght halrs bat
there are occasional single hairs present.  The hairs vary in length and diameter
and in the angle which they make with the plane of the skin where they emerge.
Commonly one hair in & group 1s larger than the othert and measurements of the
distnaces between ndividual haires and groups of hairs varies from place to place
10 a random manner  These observations suggest that any given area of skin from
the dorsum of the rabbit ear has certain unrque charactenstics and thos differs from
any other givenaren  This is indeed what might have been expected for 1t has been
shown that the distinctive skin ridges on the finger pads 1n man even in identscal
twins, are arranged in unique patterns which are beyond the control of heredity
(Gates, 1946)

In eddition to this, Weddell and Pallic have shown that the larger the harr the
more and of [arger diameter are the myelinated nerve fbres supplying the follicte.
The nerves supplying the halrs reach them from three mawn groups of nerve bundles
which enter the base of the ear The great majority of myelinated dorsal root
fibres do not glve nse to collaterals until the bundles in the ear enter the cutancous
nerve plexus where they branch repeatedly to cover a wide area to supply numerous
hairs Overall counts have shown that there are approximately five times as many
halrs as there are dorsal root nerve fibres supplying the skin over the back of the
rabblt ear

‘Weddell and Taylor (1953) vung an evoked action potential technique, have
shown that every har i3 supplied by at least two dorsal root nerve fibres, many
Jarge hairs receiving as many as cight fibres - Stmilar observations have been made
1n the case of other animals (Kuhn 1953)

Finally degeneration expenments have shown that axons, whose termunals sub-
setve halrs distributed over a given area of skin ars arranged In @ completely
random manner 1n relation to one another In other words, any incomplete
random injury inflicted oo the nerve trunks approachmg the dorsum of the ear
will tend to give rise to a uruform ik::mory Toss throughout the given area and not

solated patches of ansesthetic skin
m'}‘hm inpt.:e case of the rabbit car not only fs it impossible fo send derve i
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LOCALFUNCTIONOFNERVETERMINAU
Thers i, | iudhaaphydobﬁulntdmccummh.[or
MA}?lrumévﬂhmdh‘Rl:n[:‘daM:Ihm(Wﬂ)deny and Sato (1953) have
Mwm@muﬁdmmmmwmhmw

respome can be recorded up to 4 milk from the corpascle,  The smplitud
dwwm?nwhbﬁmmemﬂmd:o{lhcmmulummu
threshold & digrurbance emerpes from the e part of the Jocal potes-
tal Novthencmmcupp!ﬂn;npaanhncorpmdcmmomuuﬂuo(
ﬁneukui.[ndy:ndm'.unphsmkﬁhmmu,wbthdwhhln\hn“ﬂe{mﬂ

ln\}:nmemunmmﬁ\xummmtmnhnhmdh;h\
relation to anterioles and capillaries (Weddell and Palle, 1953b). Ilhthus'
t:rr\ptmnuconclud.clhnunmﬂumecbanhuobtmhushwo,‘ .
Anumln:dmtobetm:.lmarphohﬁalbuufmthuw—u[kd nocfensor
mormﬁhuanhlﬂnmhnpmmnmwmﬂywlnbk
probiem. 1t will be remernbered 1hat Lewis ¥ otsermatiors suggested that there
w3 a dormal root efferent system of nervs fibres which formed a continuous pet
work {ust benenth the epidermis and which was assocsted, among other things,
with the spread of flare and with hyperalgessa.  Lewn argoed that this system was

wdependent of the sepsory systeros of “paln  nerves, for nocifensor resctions are
not i} d by the of pain. Woollard, Weddell and
Harpman (1940}, on the other hand, & d'the of hyperaipsshs in

presence 4o

an ares of tkfn from which anty pain could be evoked and which was subserred
by terminals from a single stem perve fibre

If the hypothesis that nerve termioaly only give fme to Jocal responses when
stimuhated & acceptable, 1t i powsible 1o hamonize these apparently dvergent
potats of vicw  The termimls ending In refation 10 the capillanes are so disposed
that local respomses (resulting from simull involving short segments of soper
ficially sitmated ncighbouring termimals) can easly spread far enough i the
arborization of axoplatmic filaments to prodocs a flare withont pecessarily extend-
ingafl the way (0 the stem fibres which they subserve.  Netve terminats functioning
in tha manner could be said 10 an independ tysidlogical sysiem,

‘hj:hmumdwhhu\h\cmmimd:md{mmmbehﬁu
r.nd#:-emd:m}yor(hamary

system of pain merves.
Pl peraigetia with the fe yrtem gth our
bypotbesns for the presence of flare and would that the
FuRgest only ghicst

L] »oukd be necessary to build up the strength of the kocal respoase
mfftm!yrcrlnumiue:m\cdnbnpmmm\m\boprmpdnm
fibee, It bs, of course, asyamed that the focal response s connected with chemical
o, concemed 1n the rekease of substances which fnffaence the state of the

If the in

t laos made bere g the pocife system are comect,
the e e ifcance of the i In refation to the arterioles and
tlhcl’" iy be greater than is mmlly supposed and would

o n i, Wcber on i st i

m the ! or not antidromne fmpuhes flow from the cord
e e e o
chemcal evidence in favour of tha notroa, v o e
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CUTANEOUS SENSIBILITY

cnlargements on the surface of the smooth muscle fibres the stem nerve fbres
themselyes end in a mmular manner  Axoplasmic flaments from meighbouring
parent fibres overlap and intertwine so closely wath one another that, at low magnl-
Scations, the termnals have the appearance of a contmuous perve et (Fig. 8
Nerves are not seen to end in any constant relationship 10 capillaries, Nevertheless,
capillanies are surrounded by the numerous nerve terminals which end in relation
to the epidermis and tissues of the dermu, including those which emerge from
encapsulated nerve endings  Axoplasmic filaments sometimes terminate on the
surface of the capillary walls but, more commonly in therr close neighbourhood,
for they cannot be said to end 1n a constant relationship to any partcular structural
component of the dermis nor to any particular part of such 2 component, although
a greater number of filaments and terminals are scen where capillaries are most
abundant

The terminals denved from stem fibres subserving encapsulated nerve endings,
which terminate 1n close relation to capillanies are of interest for they correspoad

g SNt

Fro 8 —Fine axoplarmic fllaments on surface of a small arteriok in a rabbit ear (hyslarozidase
e methylene bhre preparation,  650)

td the prctures commonly seen 1n physiological text books illustrating the
Lc‘voaely ofpthc axon re.ﬂnty’l'ho difficulty of tracing the branching nerve
fibres accurately throughout their remifications in the cutgneous neyve pkx;u
has provented us from demonstratuig the morphologreal baus of axon rcﬁc;mmlr]\
which the response to a stimulus occurs at & distant site.  The eXutence © Lnd
pathways has been demonstrated physiologcally by Adrian Cattell and Hoagl
(1931) ;
ol mplete removal of the cervical sympathetic chan no degenerating
Ml;llé)ﬁgw:)‘ fe:n 10 relation to capillaries 1n the dorsum of the rabbit car b‘l;,!
2 number of degenerating fibrea, with normal nerve fibres, were scen in the wnhnl
of arterioles and venules These experiments, while not conclusive, suggest 1:{]“
the nerve fibres which influence capillanies come from somstic sources, W -
those supplylng artenoles and venules come from both autonomic and somal

sources. s
gical trast between the stern flbres and the fine axop!
LiridkAs col:hr:r'o may be some difference tn ther physiologteal

terminals soggests thst “



CHAPTER 4
PHYSIOLOGY AND FUNCTIONAL PATHOLOGY OF THE SKIN
G R Camron An W O SrecTox

includm; mﬁbodypmmﬂnmmdmesﬁntohmmlinﬂm
mm;mﬂpdmmmmw}mdm&mmmm
gamdmhn;m.mddwmﬁndslndzmmdx.

REACTION OF THE SKIN TO INJURY

Dermatology Is fortimate In that the accemibility of the skon has mado it the ciel
tissoe i winch the expermental study of inflammmtion is now carned ont. Recent

Sutrtances which raay meediate irffamreatory chamges
Histomrine

Of componnds with ta sction o the 1kl bhng the effects of i
histamine 15 the best kmown. Interest in fts ability to camse pain a3 shown by
the work of Lewds bay recentfy been revived by Rosenthal (1950}, who injected
butamine into the skin and observed an immediate and a latemt painfal

sceqtion.

The major advance in the study of the part that histamine may play in local
resction to fnjury however has come about by study of histamine liberatlon. It
bay fong been known that mauy organic bases cavse liberation of hitamine into the
bloodstream when introdoced into animals.  The introduction of perfution tech-
Mﬁ&noh?dﬁhmmm.mm&wmumofm
mne lon from this tiue by & varkety of compoands (Feldberg and Pat
1951).  These snbsiances include Propamidme, 3-tubo-cusarine, m mdegr
and epomorphine. The most powerful 13 & compkex componnd known sx 48730
| mokecule of which [iberates sbout 30 molecules of histamine from 1kin, This
redeasc is explonve” in character the Uberated hivtaming then befng washed
out of the skm by the perfusion flodd Hlaamhcrdqahlhobrmdnlbom
byhommmhmacndﬂndaundwmiﬂuddou(ﬁidba;mdﬂadnu
1952). Here n\cmhmmgma,lhomhgkno(cxphﬂmhutmpm-
longed. Tbcpbmomonnrhhnmimrduxbno(lmpumbym
humiokoacal evidence of damage to cells or extracellutar stroctrres.
n
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CHAPTER 4
PHYSIOLOGY AND FUNCTIONAL PATHOLOGY OF THE SKIN
G R. CAMFPRON AND W G SracTox
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Mhmmvbdpermonmwclndfum}mdmu:gm,dmcmmd
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REACTION OF THE SKIN TO INJURY

Dermatology ks fortumate in that the sccesibility of the skin has made it the chiel

tiarne {n which the oxperimental study of inflanrmation 1s now carried out.  Recent

work on this subject can be clasified s3 being promarily concerned with (1) sub-

stances which may mediate the changes seen in inflammation, for cxample, hists-

xmmﬂ;mw,m«-mmmumamm
bormones.

Bubstaaces which way mediate nflammatory changes
Histamine

Of compounds with an action on the skin resembling the effects of inflammation,
ugtamine 1 the best known. Interest In its ability to cause pain a3 shown by
the work of Lewis bas recently been revived by Rosenthal (1950) who injected
Mstamine into the sion and observed an immiediate and a latent palnfut
senstton.

The major sdvance In the study of the part that histamme may play In Jocal
reaction 10 fujury however has come about by study of lustamine Uberation. 1t
b33 koo been known that many orgame bases cause liberation of histaming into the
boodstream when introduced into antmah, The introdoction of perfmion tech-
nhou(cr&chmdﬁmhsmmdzpm‘bk\h:dhmdmmnﬂmdhm—
e Lberation from this tissue by & variety of compouncs (Feldberg and Paton,
I.zu Theae sabstances include Propemidine, 3-tubo-curarine,

n
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Peptides

Work by Menkin (1936) Duthue and Chain (1939) and Collumbine and Rydon
(1946) established that scveral enzyme digests of proteins had the property of
Increasing vessel permeability i skan when injected 1nto thys tssue  Later work
(Spector 1951 confirmed that the active prnciple of these digests was a peptide
and showed that the crystaline peptide pancreatic trypsin inhibitor (molecular
werght 6 000) had a similar effect on vessel permeability In a peptic digest of
fibrin 1t was found that this biologreal property was shared by peptide molecules
whose average chain leogth vaned from 8 to 14 amino-acid residues. Strong
evidence exists that the property of increasing vessel permeabulity 1n skin resides
not 1n one but 1n large numbers of peptides above a certain molecular size.

The hypothesis underlying this work 1s that dermal Injuries of different types,
whose only common element is destruction of titsue, could lead to the changes of
inflammation by causing peptides to be liberated 1n the skm.  Proteolytic enzymes
exist in the skin a3 well as in blood capable of degrading tissue proteins to peptdes
(Cullumbine and Rydon 1946) Work by Moon and Terschacovec (1951) sug-
gests that soluble proteins extracted from minced normal tissues may have an
effect simular to that of peptides on vessel permeability These proteins could,
however be proteolytic enzymes as discussed above.

The possibility that peptides increase the permeability of skan vessels by cansing
the liberation of histamine from cells is now being widely considered. Direct
evidence of this is not yet forthcoming, but work by Miles and Miles (1952)
provides some support for such a view

All peptide fractions so far shown to 1ncrease capillarv permeability cause the
emigration of polymorph Jeucocytes from blood vessels into the site of Injechon
This property 18 shared by in addition a low molecular weght group without
demonstrable effect on vesse] permeability (Spector 1951)  The pature of the
effect 50 exerted on leucocytes 18 unknown, the most popular view being that it is
chemotactc, that1s a directional influence on the polymorphs themselves. Ability
or 1nability to demonstrate this in vitro has vaned with the methods used The
most recent and thearetically most sound techmque has fajled to show & e
chemotactic effect of protein digests on polymorphs.  These experiments, however
have also revealed other discrepancies between the leucotactic properties of com-
pounds fn vitro and 1n the intact skin (Hams, 1953)

Spreading factors

The dermus and subcutaneous tissues act as a partial barrler to the spread of
flud and particulate matter through them  The barmer 1s believed to be due largely
to & gel, comprinng the ground substance of these tistues, and composed malaly
of hyaluronate and partly of chondrotin sulphate, both in varying degrees of
combination with protein (Meyer and Rapport, 1952)

Hyaluronsc acid 13 & high molecular weight straight-chain polymer of a disac-
charide composed of N-scetyl glucosamine and glucuronic acid in equimotecular
amounts. In some other ussues the predominant mucopolysacchande of the
ground substance is & different compound. Thus 1a cartilage it 15 chondroitin

te.
'mspphr:admg factors fall 1nto three groups (a) enzymes whose substrato 15 h}'ll;
ronate and other polysaccharides thatfs the hyaluronidases, (b) substances degra
53
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ically and (¢) spreading factors with 0o demonstrable

g by
effect on hyaturonate.
) alironidases

These crzymes are of very widespread distribution [n nature. Bendes bemg
present i many animal tstoes, pertculasly in tests hyaluromdase is afso found
tmt including so o 1 1 o

a ¢ atrep phy P

clumﬂum welckAl and o & pon-virulent strain of Treponemsa palfidur (Hussey and
Nowinski, 1949). Thﬂthp:ncnllnumnh(hy-lummdmanbedm
sisated i 4k onty sfter nutohysis (Meyer and b colleagues 19411 No hyaluronk-
dase bas yet been fully porified.

ARl hyaturomdases appear to act {n & similar fmbion. Their sftc of action iy
tebeved to be confined 1o the glacosamimdic bonds. As 2 result of earymic
r-pumoftbwﬂnhp\hnhydmumoktuhbwomanmdtpdymuﬂ
and 1hen hydrotysed 10 diffusible products with Hberstion of redwemg sugac and
of the alkdehydss group of the N-acetyl glucosamine residues.  There & strong

Mdmc:thuhg:}wmkhx,uhn&omth:lﬂth.ﬂ:uln:chhphnmltew
the centre of the polytaccharide chaums and does not hydrolyse iis substrate al)

The increase in raiz of spresd of s0iThOM amd Pspemions trtugh e akin
when hyaluronidase B added to the injection fluld s befieved to be due to the
enzyme s effects on the physical properties of hyaluronic nad. These effects
cousist of a reduction in viscosity b ing mors p nced the more the reaction
proceeds 1o complete hydrolysis, a koss of the abllity to precypitate protem and &
om of fibrous ciot formathon with proteins in acid solotion.

Loss of viscosity of the dermal and snbeutaneons ground sabstance is preum-
ably the mam op factor in the ding effect of byuk d 53
10me evidence that the enzyme has Tittle infloence on rapwdity of diffesion unlest

tatrodnred into 1be ped 1 & solution inpected under pressure, howeyer the viscouty
of the g1 mught become u limitlng factor
ml!‘wu%dmlhug(n:pﬂumngtﬂmufhyﬂnrmmnhm dos 10

B koggentsd by the inhibd of fts

h i ritro (Elster
Freeman and Lowry 1949). The most Hkely cxplanation of this fs that the
mﬂm\uodmmomﬁmbdptornmmmhmmlmymmxh
mmrgdwwhwmm Purified uromdase

o L}
Py wmlhm #hout effect o capliary permeablity (Zwefach and
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of hyaluronidase. This enzyme could then break down ground substance with a
resultant spreading effect just as liberation of proteolytic enzymes by similar
tissue damage may enable peptides to be formed which increase vesse] permeability
and induce emigration of leucocytes.

Non-cnzymatle degradation of hyaturonate

A vaniety of agencies simulate the effect of hyaluronidase In that they reduce the
viscosity and protein precipitating abllity of hyaluronic acid.  These agents include
oxidized ascorbic acid (Skanse and Sundblad 1943) x rays and azo compounds
(McClean and Hale 1941), ultrasonic waves (Hunzinger SOllmann and Viollier
1949) and heavy metals (Jensen, 1949) In addiion to the changes m phyncal
properties they effect on hyaluronic acid the agencies, like hyaluronidase, kead to
the formation of low molecular weight diffusible products. Unlike the enzyme
however such agents do not cause reduclng groups to be liberated

Many of these agents such as oxidized ascorbic acd and azo compounds are
known to have a spreading effect when njected 1nto skin.  They differ from hyale-
romidase however in that they exert their effect only on the skin of living animals,
the enzyme being active on both live and dead skin.

Spreading factors without demonstrable effect on hyahmonate

A large group of compounds exist which cause a spreading reaction when mjected
mto llving skin but which have no detectable effect on the chemical or physical
properties of hyaluronic acid These compounds include bacterial products,
“peptone ™ preparations, lecithin, kallikrein glycerol urethane and arsenical and
organic mercunal compounds (Hechter 1950)  It1s possible that these compounds
act by liberating or activating skin hyaluromdase (Hobby and his colleagues, 1941).
Since, however all the substances share the ability to induce an inflammatory
reaction 1t is more likely that their spreading effect 13 related to this property  One
way in which an inflammatory response could cause a spreading effect 18 by the
Jiberation of proteolytic enzymes postulated earher  Hyaluronrc ackd fn skin like
other mucopolysaccharides, occurs partly as protein complexes and these might be
broken down by such enzymes

Effect of bormones on rezction of skin to Injary

Tt is now well known that cortisone delays wound healing in the skin of humans
and many animals (Ragan, and his colleagues, 1949 2 and b)  The drug appears
to do this by depressing fibroblastic and angioblastic activity and by reduciog the
amount of ground substance and collagen fibres and by delaymng the re-absorption
of extravasated blood Following the admunistration of cortisone, granulation
{rssue formation 13 absent or deficient and the tensile strength of scars 15 reduced
Sex hormones and hypophysectomy also retard wound healing in the skin On
the other hand, pituitary growth hormone thyroxine and desoxycorticosierone,
stimulate the formation of fibrous tisue (Tanbenhaus and Amromin, 1950).
Although the extent of the effect of cortsone on wound healing in the skm Va.nlz
with dosage and aumal specres, lh:l:jacuon has bcg\soll):mncd in all species (nves

including man (Baxter and his colieagues,
Bxgg;luonc nlsgo affects the carlier phases of inflammation particularly the forma-
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REACTION OF THE $KIN TO INJURY

t50n of a fiuid and celfalar exodate. The drug reduces the cxtent of this exodate
mﬂd}minhbuthcnmonntdwamﬂnidmﬁhmndthtnumbadpdy
moTphs, and clear celis in 4 inflamed skin (Spam,
Molormat and Haber 1950). Cortisone hes & similar cffect fn dermal inflammation
mmmmmm(mmmmnmm 1950).

The suppression of 1 y $ymp ek fot example in rheumte-
ok arthritis, 1 known to take some days to develop In the rat the effect of the
dm;m&bcfm‘hncﬂnﬁammmqemduumthelhnmbomnhownm
16 be demoastrable tntll 48 bours after the injury even though the animal were

compound or

trvely soch a retalt mught be explained by a progressis

{nfammatory smohn with the passage of time, the stimuloa being partially
inhPtted by cortisone.
Coxtisone d

o or abolwhes tho F d permeabiliy of skm vessels
indoced in rabbits by histarmine and certain peptides (Bangham, 1951).  The dreg
1h0 fowers the protein concentration fn the fiuld within mfammatory biisters.
Effects of this kind seern likely to explain the redoetion of fluid and fibein exodate
bty cortnone. No & vitro ectlon of on polymorph {ear ) Y
bas been demorstruted althotgh the drug appears to destroy lymphocytes m thsue
culture (Trowell, 1953).

Corthone increases excretion of non-protefn nitrogen and may therefore came
protein breakdown. 1t s poasibie, then, that the drug’s ¢ffect on groand substance
#5d collagen in sion may be due (o 8 redo {n net synthesis of protan molecuk
in these constitaents of skin (Chark, 1950). With regard to ground snbstance,
corisone has been found to imhibit the synthesés of chondroitin suiphate, a connes
tive tisne by wound tisues #1 vifro (Layton, 1951). Agein, the
ground sobstance of skin wounds in animaks treated with cortisone thows less meta

o> of ground The answer
mybammdhnhmhﬂedmdmmh&hunymum-
Erstamines do or altermatively & does pot directly

bcﬂn!tzrlnhﬂsiutynthcdso(‘, $de, breakd .
8t the norma! rate. "

Ab;zb-quﬁdn;w
endence hus of
e dwkﬁtommﬂwo{

ﬁ:ﬁ:ﬁmﬂnw 0 Sctermining thelr ablorption fnto the skin.

ing the concentration fadled to
brly en bregtar abrorpaion of adrenaline, penicllin and
&
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dussolved 1n diethylene glycol monoethyl ether has been found for the skm of
rabbits (Luduena Fellows and Driver 1948)

In respect of percutancous absorption of heavy metals & high absorption of
tetrnethyl lead and a Jow nbsorption of lead oleate, nrsenate and ncetate has been
observed with increased absorption after mechanfcal injury to the skin (Lang and
hus colleagues, 1947) The tame authors observed that the cutansons absorption
of mercury was reduced if excess of ointment was removed and increased if the
inunction site was covered

There is general agreement that injury to the skin facilitates percutancous absorp-
tion  This has been demonstrated for example, in toxic and allerpic dermatoses
(Secberg 1947) and with the aid of mdon 1n leg ulcers (Lange and Evans, 1947).
By using radicactive phosphorus variation in percutaneous absorption has been
demonstrated with different phases of the menstrual cycle, absorption varymg
invensely with skin reactivity (Seeberg, 1950)

Effect of hormones on hair growth

Halr growth has been suppressed in male rats by adrenal cortex preparations
(Baker and Whitaker 1948) and in female rats by a combination of oestrogen
administration and cophorectomy (Baker and Whitaker 1949} This effect was
abolished by ndrenalectomy Adrenalectomy has also been found to camse
accelernted cycles of hair growth in Norway mts (Dieke, 1948)  Cortisone, whoke
adrenal extract and compound F when applied locally to the skin stop hair growth
and decrease sebaceous activity in both sexes, the skin eventually becoming
refractory (Castor and Baker 1950) On the other hand cortisone has heen
reported as having a stimulating eflect on halr growth in patients with alopecia.

COLLAGEN

This important material exhsts within tho dermis of the skin as & fibrllar thi
protein and part of & complex network of bands and membranes. Its physca
properties have recently been reviewed by Gross and Schmitt (1948) Cameron
(1952) and Randall and his colleagues (1952)

It will be recalled that collagen fibres (Figs. 9 and 10) are built up from amino
actds jorned 1n scries by means of peptide bonds to form long polypeptide chans.
Astbury (1940) suggested that the order of arrangement between the componcnl:
amino acid residues 1s —P-G-R- over o substantlal part of the chain length,
being proline or hydroxyproline, G glycine R one or other of the remaiming amino
aclds known to be present in collagen  Pauling and Corey (1952) favoura spiral
configuration of the chalns which are united laterally to therr neighbours by hydro-
gen bonds, salt linkages and van der Waal s forces to produce polypeptide gndslur
sheets, the distance between the parallel chains or spirals being 10-12 A depend ;‘3
on the state of hydmtion  Qrids are piled one upon another at distances of 4 5
being united along the chain backbones by hydrogen bonds to produce the eo”gg;':
crystallites.  Collagen fibnls are bouélt l;%ébyalztm}lggzn)d end-to-end aggrega

tallites (Lloyd and Garrod 1
of;hr;;yl:m hﬂ(ﬁﬂ{ recently described by Russtan workers as 2 substance gat
can be extracted by soakiog mammalian skin in aitrate bufler pH 4 It resem ]:t
collagen 1n amino acid composition and yields gelatin on boiling  Dialyning solu
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COLLAGEN

MmmmmyMw.wmmmmmdm

dhmdmythwwﬂ@tmmymbmddmdm - .
Tbclon;mmlnucddnpmlbonldnodpnofco{hmfmor mmmha-

‘mmw&mmmmhmmmmw

Fio % —Eicctron-phosomcrograph of wonstfed collages Shrw from the
THesed o Al Thadontd wih PdAw  Mapsbcouon 22000, (B
Prof J T Rendedl FRE oniDe A VW
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the fibroblant buds off the collagen fbro or secrctes tometbing which then unit
with intereeliuler material at a il distance from the
Butsef's view (1915) that fibem i transformed Lnto col

oo The o(lc&nﬁmsz_h’:p:rlodadtyhlbﬂd&tmnmhmﬁc
mwo(:dhpcnﬂbnhlmlmmducedpmﬂmhtothc\dmﬁﬂuuondlhme
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ﬂmtdlhccolhgcnmmhmnlﬂhufofmcdinlmuewhnm,mmﬂy bat
ool cenamly by Stevoblasts.
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Balfour 1949 Gersh and Catchpole, 1949)  Without the one, the other does not
differentiate completely or may be missing

We are still in the dark about the chemical interrelationships. The ground
substance of cartilage, for long thought to be a dervative of fibrous tissue, has
recently been studied by Partridge (1948) who maintains that it consuts of chondrox
tin sulphuric acid 1n assocation with disordered collagen. A complex union
occurs i vitro between chondroiin H,SO, and the protems of chondromucold at
hydrogen 10n concentrations within the physiological range. Partridge suggests
that the strongly acid sulphate groups of chondrottin H,50, are probably beld In

snificanon 38,000 courtesy of Prof J T Ramdoll FRS
e y/:@dwu'w%mw Unr Koeg 5 College Lomdm)

tion with the basic residues of the protein the net charge of the complex
‘cg-:l;l:;.l\mﬂj mainly by & competitron between alkaline metal and hdygmg}: ia‘::
for carboxylic acid remdues in both proteln and mm:opolyucd;.nmugm 2o
suggests that the mtercellular elements of connective tissue may e o
a network of collagen fibnls, 1n some places organized into pnr::dllc lls 10
form microscoprc fibres, elsewhere relatively disorgonized and hatu h{ ams-hn“ me
by assoclation with chtlmdroluu H,S0, 4 Pﬂnm:gtcogt:;::ll‘;h:pr:)tﬂn et e

multivalent anion and cemen
tI:)o l:‘zsmmﬁmmm:aomomlu and cventually fibre bundles. Other workers,
4



COLLAGEN
1944) and (1950) have drawn attention to
wAHyBExa'ndiTﬂmf(‘ ) & m‘-‘.dnln;kjnmd Y

the utp

Telation 1o balr foflicdes.
th:ﬂdqtchcomlngtoli;huhomlhzmodnohnlonofhommontbc

[mﬂmofcolhpeumdhmynwm'gydmbtbom\:hnomhjpofnﬂxﬂwh
gromd sub Xk

‘blopsy wounds (Colston tum 1953). Ewnd tating hormones with
the & b » alo lating from varfous sources.
The nature of this ground substance 1 ducussed elsewhere 30 that we need only

depotymerts; 1 daxe and the testis factor

the antagontstic action of lutetnming And follicutar hormones upon the spreading
of dyes in the akin (Sprust and McDearman, 1940) and the inhibttion of hyalo-
ronkdsse which has been claimed by several workers though not confirmed by
others.  Injection of testosterone int0 newborn chicks accelerates the formation
ic gromd subsi: that hs, pol. des In the comb
{Ludwiy, Boas and Soffer 1950) but octtrogen, adrenal cortex extract and cott-
3074 apparently were without effect.  There i3 some reaton to amsociate & thyroid
bormone with the deposition of P handes (Ogston, Philpot and
Zuckman, 1939 Boas and Soffer 1950 Watson and Prarce, 1947 and 1949) but
the htermediate stages of this mechanism are not known. No doubt these
observations have some bearing on the pathology of collagen, cxpechally the so-
called “coflagen draeases  and the reader is referred to the stimulating article by
Kiemperer (1950) for farther soggestions.

2,
L

ELASTIC TISSUE
The carfier Fiterature on tho elastic thsue of tho skin I fully reviewed by Hass

(1939), who josits that elastic fibres are alwayt associated with collagen fibres,
More recently Dk (1947) has d the ch and arma of the

tasue i skin over almost the whole human body and has made some
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the weather the elastic tissue is increased in amount and frregularly distnbuted,
being condensed into large solid masses superficially though the fibres remain
separate in the deeper parts  With gencralized ocdema separation of the fibres
sets in and as the ocdema becomes long standing the large elastic fibres shorten
and break up often to a marked degree  The fine subepidermal plexus i usually
little altered but ies much deeper to the epidermus than 1n 2 normal case, sugpestmg
that the loose areofar tissuc immediately below the epldermis collects more fimd
in oedema than the denser part with the main white and yellow elastic fibres.

THE SWEAT GLANDS

Although the sweat glands have been studied for many years by means of histo-
logical and physiological methods there are still gaps in our knowledge about ther
structure and function A typieal sweat gland # composed of three dutinct
portions (1) the glomerulus, which lles deeply within the dermus or subcuts and
consists of a coiled tubule which secretes much of the sweat, (2) the duct of the
aweat gland which passes through the strafum comeum as a tght sprral, and (3)
the adnexa of the sweat gland, often called the fibrillar bodies or myo-epithehnal
clements.  Recent studies of the sweat glands in the cat and rabbit by Sperling
and Koppanyt (1949) indicate a more complex method of production of sweat than
was formerly realized These workers made use of the observation that acte
sweat glands prevent neutral leuco methylene bloe from turming blue in the presence
of molecular oxygen while Inactive glands become stained  In thes way they could
follow the changes accompanying sweating :n histological preparations.  Amonpt
therr most interesting findings was the discovery that the adnexa shnnk when sweat
is produced and expand during enhidrosis.  They suggest that shnaking indicates
loss of water which may contribute to the initlal outflow of sweat

At the same time, the portion of the duct in the strarum cornewm changes froma
tight spiral to a loosely twisted tube and ampullae appenr at irregolarly spaced
intervals, suggesting that the outflow of sweat goes on in a succession of drcp&?x
Hence sweating seems to involve atJeast two possibly three, sources, all reacting
to the same sumuli at the same time (o) the myo-pithelial elements, (b) ";
glomerulus of the sweat gland proper and (c) the prouma? portion of the d‘?ho-
the gland These components apparently have the same innervation since
linotropic drugs induce changes in glomerular funcuon and in the appearance
of the myo-epithelial elements simujtaneously cafiltrate

There Is general agreement that sweat seers to be more than an ultra ::gk
for sweat pressures of 250 mullimetres of water have been reported 1n 8 gk
duct of a gland (Best and Taylor 1945). However the composition of sw "
indicates that part of it must be an ultrafiltrate, for (a) there are no camntucmnm
1n sweat which do not occur in the blood, (b) the reaction of duct sweat hike e
of the blood is slightly alkaline and (c) vanous substances such as bromides lm
10dides when circulating 1n the blood can be recovered from the sweat. \W:ﬂu;ﬂm
perspire heavily as the result of exercise in a hot, humid atmosphere, st s
ferred from the extracellular to the intracellular compartments of the Cdy .
the salt losses during sweating are not replaced (Ladell 1949). The un:'ﬂ‘J i
source of the water lost at the same time 18 the extracellular fluid wh:dlrn s ml?)fl:
vides the chlonde and this may lead to a greater or less disturbance of os
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Takahara (quoted by Kuro, 1934) extimated that from 0-003
(omy:.@?pﬁ of fluld is discharged during 12-30 seconds when & palmar
swent gland becomes active. Improved estimations by Randall and McClure
{1950} burve been made on the amount of sweat excreted from differeat wreas of the
skin which together with sweat counts by meams of the wdine-starch-paper method

mecholyl
Into the tkin by lon tramfer  Some of Randall and McClure v figures are given
below

Normal sweating in @ werm exviroment (meats)

Upper arm 0-0037 mg.fsq ¢mfmom,
Forearm 0004 -

Donyum of hand 00031

Thigh 00040

Ley 00042
Dorvom of foot 00021

Swenting after mechols! {mecm)

Upper arm 00067 mg./aq covfmin,
Forearm 0 N
Dorsum of band 00044

Thigh 00071

Leg 00108
Dorum of foot 00031
Both oupat per swear gland aod the o
Thus the exchation of the s
the resuh of an increase m
Encrease in the outpet per
won of the hunb in hot

"
"
"

umber of giands In actlon are Important.
Atmg mechanism by mild muscalar exerciae by
mmdfmmmﬂmmmw
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These results recall the carfier work of Randall (1946) who suggested that the
first sweating response of a large skin area to heat 1 an mereass fn the number
of active glands, each gland discharging & relatively smalier amount of excretion.
As the heating continues, quahtative evidence of & sccondary increase in sweatmg
through greater output by the individual glands may be obtatned. Randall ako
gives some information about vanation in sweat gland activity  While a subpect s
resting quietly in a warm environment the normal sweating responses consst of
cyclical discharges by larger and smaller numbers of glands. Dunng several
succesnive cycles certan glands may be repetitively active while others are only
occasionally active. In other words, considerable alternations are demonstrable
among the glands of a given region duning any one or any serres of cycles. Ths
interesting vanation in functional activity recalls the corresponding phenomenon
in the renal glomeruli made famillar to us by the classical work of Richards, and
suggests thatan  all or none™ principlo 13 applicable to the sweat glands.

Cohen (1950) too has measured palmar sweating by means of a blotter and 2
sensitive damped analytical balance. He finds that the values of palmar sweat
for the right and left hands are highly correlated in indrviduals no significant
difference could be established between the means in 54 individuals

Sweating rates do not necessarly agree on bilaterally symmetrical arcas age
differences are marked while little or no sweating occurs in the tip of tho nose,
elbow patella or dorsal surfaces of the metacarpal joints {Sulzberger and b
colleagues, 1950 Lust and Pect 1938)

The factors which stimulate or depress sweating continue to excite much interest
Some ingentous qualitative tests for the direct observation of sweating have been
invented including the starch-odine method of Randall (1946) the qumzanoe
powder method of Guttmann (1937) the tanme aad, ferric chlonde method
(Haimovic 1950 the silver mtrate method (hadatz, 1950), direct observation of
swenting under the plus 20 lens of the ophthalmotcope or the slit lamp (Jones,
1950 Kahn, 1951) measurement of electrical resistance (Whelan and Richter
1943) ‘This Lst is not exhaustive. For quanttative study sweating may be
increased by heating the patfent through raising the external temperature (by efec
tnic blanket hot room hot bath or other mﬁD’)l‘m:lthc melnbo].:c;::e zm
or ving cholin drugs (15 milligrams of pil 1ne su c
ouil}yyy)gi Thge mmuﬁcmte ?l determined gravime ly (chn:r 1945) due
allowance beng made for transepidermal loss of water (Felsher and Rothman,
1945) o
It has been known for a long time that sweat glands recerve nerve fibres from
the sympathetic ganglia  Dale and Feldberg (1934) fint showed that these fibres
are cholinerglc in the cat and assumed that in man the sympathetic fibres mpptlhyldnlg
swent glands are strictly cholinergic.  They also pointed ont that pamsympa o
drugs promote or suppress the secretion of sweat 1n man Sinco then thero .
been much discussion about the natare of the innervation  Coon and }l}olhmﬂﬂtyi_
(1941) demonstrated that sweating may be the result orLanmg;z reflex, for :?lbc

nicotine or a lobeline injected mtr y 8
g:gu:;'lhe cat s paw and 10 man which can be prevented by procaine %edﬂlm%
Randall (1947) showed that when the skan temperature of a circunrserd ;P: S
rsed above 40-41 C. by radiant heat local sweating commences whidlm o
. hed but not completely stopped by procaine or atropine.  Hence there
]




THE SWEAT GLAND

hach sweating be Initiated (a) by direct action on the sweat
m:ﬂgh‘pﬂmmmnaxinmm}ymwm!m@)ﬁm;hn

t
In this connexion. That cholinergic stim throogh prodocton of acetyl
concerned in s indicated by the Th of Xahn
and Rothman (1%42) Jenowht and Gromman (1950) and Haimovid (1950)
Janowitz and Gromman kave shown, too that y being
pmdue:dﬁ'omnnlnhndwvulnmb(h:nhnld:mmuudthumﬂchuﬂn-
exterases soch o8 permit it to be bailt up above d level. But
severa] workers, g Sopnerscheln, Kol and Growman (1949) and
H; o (1950) have produced evidencn for o,
dibenamine and ockang wgents, block tpontanetus pal-

epintphrine encoumaged
muentlng in 34 per cent of human subjects investipated by Haimovicl. Its sodo-
motor cffect was fnhitated by dibensmine in all cases.  Epbedrme and arterenol
aho timulate sweating.  Soch experhments suggest, therefore that the

and

Otwromly the matter demands forther nvestigation before definite conchusdons
can be reached,

Inhibetion of sweating hts receaved some attention in recent years.  Fanity and
reduced owtpouring of fulty formed yweat may remkt from (1) plegging by horny
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Each sebaceous gland Is composed of a number of acini made up of larpe dymg
central cells and small perspheral cells, like flattened epldermal sqQuames, con
pregated around a lumen filled with sebum  The Jumina lead to a common
excretory duct opening into the upper part of fts hair follccke.  Mitochondria and
Golg: bodies are found within the sebaceous cells but it is only the Golg body
that scems to be concerned 1n the production of sebum (Ludford 1925 Mekzer
and Deme, 1943 Montagna, Kenyon and Hamilton 1949 Suskind, 1951).
Evidence grven by Emanuel (1938) and Serrati (1938) suggests that sebam i formed
ata good pace after removal from the skin by washing with ether approximately
50 per cent Is replaced at the end of one hour and replacement 1s almost complete
in about 4 hours. The level reached is constant for & gven area in any oot
person and has been named the sebum Jevel which is defined as the amount of
scbum covering 1 square centimetre of skin

Slowing down of sebum sccretion has been attnbuted to (a) mhibition of
sebaceous gland activity by the pressure of the sebaceous layer (Emmanuel 1938),
(b) a nervous reflex action (Serrati 1938) and (c) re-absorption of sebum as it i
extracted from the glands (Doupe, and Sharp 1943) Some, too Is dupened
tlong the suler radiating from the scbaceous glands (Butcher and Parnell 1945).
Table I from Hodgson Jones and Wheatley (1952) mves an idea of the reglonal
variation in sebum production

TABLE I

SomE SERUM LEVELS OF VARIOUS SITES OF BoDY OBTAINID BY GRAVIMETRIC
METHOD OF EsTIMATION

Site of No of No.zu Setum kevel (g 24 ™)

7 © Range Average

orchea 30 212473

S Iy Er a 12261

Hack 27 40 21 268 10615?

Abdomen 13 41 =221 67#-‘59

Axilla ] 12 30-237 uzu

& 4 R B
4

e 1? 13 18- 82 319

The ibility of nervous control of sebaccous glandular activity is 8 much
dcbatcdpgraﬂoz It Is troe that Botke (1934) descmibed a nerve plexus invcu::g

b glands and believed it to be sympathetic 10 ongin and excitor w (unction
although he noted that the individual glandular cells were not innervated E‘nm:c
ments on anymals afford some evidence m favour of nervous contro! buth 019;6
whole, there Is little In favour of the view i the case of man (Goldsmit P
Doupe and Sharp 1943 Miescher and Schonberg, 1944 Hodgson Jones,

acKenna and Wheatley 1952)
MThc part played by uilydrogms in sumulating sebaceous activity in man m
clear enough and castration leads to depression in scbum production. o
oestrogens we again encounter uncertainty The reader is referred to the admira hc
short dsscussion by Hodgson-Jones, MacKenna and Wheatley (1952) for the

70




THE SEBACEOUS GLANDS

(kan it b in wduhts, increasing at poberty and diminsshing in o3d ape- Before
mwwu:wbnmkw\uwoﬂnmdym:mh‘nmmodpmm
MecKenne and Wheatley 1952

Rises bn temperature, local or genenal, increase tho activity of the sehaceoms
mmm:mmmqummeﬂmwm
Parnell, I
mﬂu&:mmumwmphmmmbynﬂmhmmnku
debatable qoestlon Mitotic figures have been described both in the sehaceons
doet Bning cells and the glandnlar oells of experd ] anlmals {Bollongh, 1946
Parnell, 1549), but {itthe f known about the human problem. The mectanics of
sebmn secretion, too would be 2 profitable study

The of sctmm has recelred careful astention In receat years from
MacKenna, Wheatley and Wormall (1950, 1952).  Table T, from Wheatley (1552
summarizes present knowledge.

TABLE 1T
CALCULATED AVERAGE CompostrioN oF HUMAN'FOREARM SERUN

Corpoment Per cont
Fras fatty ackhs, onsururased 1

achebed ja wewn.

The significance of most of these components it s2ill snknown. Recently Burten-
:h:w(\Mthunhovnthﬂrd!MMmuﬂbxﬁukpmbﬂbhhmﬂ
due {0 tho free fanty scuds of setwmn.  Ricketts, Squire and Topkey (1951) have
cnuﬁmcd:h:sﬂ.ndinp-ndh:velhuwntbtttnmlﬁvhyormhmiuo-
OTRANA to unsatrated fatty acids rom paraliel 1o the rate of disappearance of
:I;ewpmfmmlhnun. Rothman and bis oolles goes (1547) give cvidence
olmm;num\:_-&u} malddap:rb:n'_hnp‘vmntp:nenlhuponmm
W pebr ; 3 e deserves further exploration

ANTIRODY PRODUCTION IN THE SKIN
For maay Feus comiderable fntereat bay been shown in the uction
z‘oau.mwmeammwmrbxamm:: m:i‘ﬁ
umnrem\hnwpkmdﬂmdyxmcdpmbkmhdmhmﬂbym
n
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and Fenner (1949) while matters pertaining to cells and antibodses are to be found
1n the book by Cameron (1952) ~ Until recently It was generally aceepted that the
reticulo-endothelial system 15 responsible for antibody formation, structures nch
1n this titsue, especally the spleen, hiver and bone marrow being awarded prionty
in production. But the expenuments of Ehrich and his co-workers (Ehrich and
Harru, 1942 Harns and hus colleagues, 1945) drew attention to the fymphocyte
as a likely source of antibody for when antigens were mjected into mbbits feet
the efferent lymph from the popliteal gland was found to contan mueh more ant-
body than the afferent lymph and at the same time the Iymphocytes In the efferent
lymph had increased in number and there was reason to believe they had been
recently produced in the associated gland  But the theory was not ahtogether
sausfactory and more recent work favoured the plasme celi a3 a posmble source
of antibody (Bjorneboo and Gormsen 1943 Bjorneboe and hus colleagues, 1947
Fagreus, 1947 1948) Perhaps the difference of opinion 15 not very important,
for the ongin of these cells 18 still obscure and there 13 reason to think that they
may all be closely related.

The 1ntreduction of an ingenious method for assaying antibody prodoction in
small preces of tissue by Oakley and Ius colleagues (1949 1951 1953) has thrown
new light on the subject They point out that the mere presence of high concen-
trations of antibody in tifsue, as for instance, n the draining lymph gland of a
rabbat s foot injected wath an antigen, is not necessarily proof of local production
of antibody for 1t 1gnores the Likelihood of the leakage of circulating antibody
1nto the inflamed lymph glarnd, and 1t involves the assumption that our methods of
extraction are unuformly efficient, though 1t would seem evident that cellalar organs
like the spleen would more readily yield up their antibody than structures like
skmor bone (Oakley 1953) However by injecting two antigens into two differ
et sites, one 1n one region and one 1n another and determining the concentration
of both types of antibody in the relevant tissue extracts these difficulties can be
surmounted. If the antibody 1n the tissues leaks out of the circulation, then the
ratio of the two antibodies will be the same a3 the ratlo m the serum  diver
gences from this ratio will suggest local production or storage of antibody
Various other sources of error whrch we need not consider here are overcoms, (00,
by the method.

The results have been surprising, for they give evidence of the production of
antibody 1n the skin, fat voluntary muscle and cornes, but not n liver spleen or
bone marrow of rabbits. Oakley does not marmtain that the antibodues are formed
by skan cells, fat cells or muscle cells, but suggests with proper caution that they
may coms from connective-issue cells or the cells of the granuloma that develops
rapldly around the mjected antigen  The mvestigation 15 stll in 1ts carly stage
and the results cannot of course, be transferred from the expenmental animal
to man without some preliminary direct tests. But if the conclusions hold for
human skin then a fruitful new field will have been opened up for it would appear
desiable to establish how far all sorts of antigen can produce therr own antibodies
1n the skan, whether all skin regrons are equally skilled at antibody claboration
and, above all, 1n what manncr does the phenomenon contribute to local im
munity to skin infechon. 'We shall want to know too 1f genetrc factors are con
cerned, whether the antibody function vanes from individual to individual,
throughout life and between the sexes and fimally the physiologial factors whxch
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PHYSIOLOGY AND FUNCTIONAL PATHOLOGY OF THE SKIN

and Fenner (1949) while matters pertaung to cells and antibodies are to be fousd
in the boak by Cameron (1952)  Until recently it was generally accepted that the
retrculo-endothelial system 18 responsible for antibody formation, structures nch
in this tissue, especually the spleen liver and bone marrow being awarded pronty
in production  But the expeniments of Ehrich and his co-workers (Ehnch and
Harrly, 1942 Harns and his colleagues, 1945) drew atteation to the lymphocyte
as a likely source of antibody for when antigens were injected into rabbits feet,
the cfferent lymph from the pophteal gland was found to contain much more ant-
body than the afferent lymph and at the same time the Iymphocytes in the efferent
lymph had rocreased in number 2nd there was reason to believe they had been
recently produced in the assocmted gland  But the theory was not altogether
satisfactory and more recent work favoured the plasma cell as a possibke source
of antibody (Bjornebos and Gormsen 1943 Bjorneboe and his colleagues, 1547
Fagreus, 1947 1948) Perhaps the dafference of opinion is not very mportant,
for the origin of 1frese cells 13 still obscure and there is reason to think that they
may all be closely related.

The mtroduction of an ingenious method for assaying antibody production m
small preces of tissue by Oakley and his colleagues (1949 1951 1953) has thrown
new light on the subject They point out that the mere presence of high concen-
trations of antibody in tiisue as for wstance m the draining lymph gland of 2
rabbit s foot Injected with an antigen 18 not necessanly proof of local production
of antibody for “it 1gnores the Likelihood of the leakage of arculating antibody
into the inflamed lymph gland, and 1t involves the assumption that our methods of
extraction are unuformly eficient though 1t would seem evident that celiolar organt
like the spleen woukl more readily yield up their antibody than structures fike
skin or bone (Oakley 1953) However by infecting two antigens into two differ
ent sites, one in one region and one in another and determimng the concentration
of both types of antibody in the relevant tissue extracts these difficulties can be
surmounted  If the antibody 1n the tisues leaks out of the circulation, then the
ratio of the two antibodies will be the same as the ratio mn the serum  diver
gences from this rauo will soggest local production or storage of aatibody
Various other sources of error which we need not consider here are overcorne, 100,
by the method.

The results have been surpnsng, for they give evidence of the production of
antibody in the skin fat voluntary muscle and cornea, but not in Liver splken or
bone marrow of rabbits.  Oakley does not maintain that the antibodits are formed
by skin cells, fat cells or muscle cells, but suggests with proper caution that they
may come from counective tissue cells or the cells of the grmnuloma that develops
rapldly around the injected antigen  The imvestigation 13 still in 18 carly stage
and the results cannot, of course, be transferred from the experimental ammal
to man without some prelimmary direct tests. But if the conclimons hold for
human skin then a fruitful new fiekd will have been opened up for ft would appear
desirable to establish how far all sorts of antigen can produce their own antibodies
in the skin whether all skin regions are equally skilled at antibody claboration
and, sbove all, in what manner does the phenomenon contnbute to local im
mumty to skin infection We shall want to know too 1f genetre factors are con-
cerned, whether the antibody function vanes from indvidual to ndivdual
throughout Life and between the sexes and, finally the physiological factors which
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THE LE. PHENOMENON INVESTIGATIONS

Prior to the discovery of the LE fector mnch work had already been done on the
cytologic thanges of the LE pwnomenon.  Inhis ongimal paper Hargraves (1948)
nertropidlic leuco-




CHAPTER 5

BLOOD FACTOR IN LUPUS ERYTHEMATOSUS
Join R, Hasemick

INTRODUCTION

IN 1946 HARGRAVES made the discovery of the lupus erythematosus (L.E.) pheno-
menon  The L.E. phenomenon (LEP) i3 seen in haematologie smears in two stages
(1) roscttes of leucocytes around nucleoprotein and (2) the L.E. cell, a kucocyte
which has enguifed a round mass of the nuckoprotemn (PlateI). The LEP 1s
seen in concentrated bone marrow or peripheral blood prepamtions from a patkent
with systemic [upus cryth Recognition of this alteration fs the basis for
all of tho reliable L.E. diagnostic tests of the present day and for the detection of
the L.E. factor in the blood. Morton under the guidance of Hargraves, reported
the discovery in a thesls (1947)

The L.E. phenomenon (LEP) was first demonstrated in heparintzed concentrates
prepared from the bone marrow cells of patients with systemic lupus erythematosus.*
Not stressed 1n the first regular publication on the LEP (Hargraves, Richmond and
Morton 1948) was the all Important techmque of hepannizng and concentrating
the marrow cells according to the method of Schieicher and Sharp (1937)  Conse
quently the LEP was not readily found by others who used the direct smenr rather
than the concentration method of examinng bone marrow prepamations. For &
time, use of the procedure as a diagnostic measure was not universally accepted.
On the other hand, in laboratories where the Schicicher-Sharp heparintzation and
concentration technique was routinely employed the finding of the LEP was
readily corroborated (Haserick and Sundberg, 1948)

Later the LEP was d rated in the cell rates of L.E. peripheral
blood (Sundberg and Lick, 1949) Since the phagocytic phenomenon was not
found in the direct smears, this again demonstrated the necessity for concentration
of the cells in order to produce LEP  The importance of cell concentration sug
gested that the slterstion might not be primasily associated wth the cells.

In February 1949 cell free plasma was taken from & patieat jll with classic acute
duseminated Jupus erythematosus and was added to the heparinized bone marrow
cells of a normal person (Haserick and Bortz, 1949)  After mixing and concentra
ting the plasmz and bone marrow preparations, smears were made from the buffy
coat t and stained with Wright s stain In the usual manner It was found that
the entire L E. phenomenon as described originally by Hargraves in the patient s

In this cha to indicate erythematosus con-
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THE LE. PHENOMENON INVESTIGATIONS
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THE LE FACTOR

The t2 vitro indoction of the L.E. phe provided un end polat for the
(iration of the LE_ {sctor and opened & wide field of investigation.  The effect of
dilution of L.E plasma with the resaitant atteration and dimppearance of tho
LE cels s already been memtioned,  The LE. factor found 1o bo heat

LE pauma, kept At room tempentures for € monibs, still induced the LE
phttomenon. The ame playma lost its inclmion-inducing ability afier coo-
tamimtion with bacteria, It was found that an LE, plisma ssmpk conld be
stoced fn a refrtgerator indefinitely withoot lows of the L.E. factor Thus, LE

bly from a direct m“mm why
mgﬁhnmmmmwfmm;r ) the
ollowing study was undertaken

1o xdentty the f Py (Haserick, Lewss and Bortz, 1950} i order




BLOOD FACTOR IN LUPUS ERYTHEMATOSUS

of the disturbance of DNA metabolism 1n Tupus erythematosus seem indicated, and
Investigations along this lino might lead to ifs pathogenests. This atirsctive
hypothesis is disturbed however by the i witro induction of the LE, phenomenon,
which indicates that the L E. cell inclusions and thus their counterpart, the haem
toxylin stained bodies are merely sccondary reflections of the pressoce of a
charactenstio factor in the plasma,

The in vitro studies showed that the L.E. phenomenon varled according to the
concentration of the L.E. factor m tho plasms, The ability to induce the LE.
phenomenon at will by adding cell free L.E. plasma to bone marrow cells per
mitted & breakdown of the entire phenomenon. Flrst, it was possible to create the
phenomenon by making a simple mixture of L.E. plasma with concentrated human
marrow cells, and to make smears at 30-second ntervals, By this method the
rosettes of leucocytes were seen to form in 5-7 minutes, whereas L.E. cells were not
noted until 12-15 minutes. Secondly by making senal dilutions of L.E. plasma
prior to mixing with the cells, the L.E. cells were the first to disappear with dilution.
The rosettes of leucocytes around the nucleoproten did not disappear until the
L.E. plasma was diluted to 1 32. Consequently the L.E. cells appeared to be
the end result of a phenomenon of phagocytosis which began wath the rosette-lke
adherence of neutrophils to nucleoprotein and ended with nucleoprotein mass
within the neutrophils.

Since no apprectable amount of nucleoprotein is to be found in cell-free serum
or plasma, the nucleoproteln of the L.E. phenomenon had to be derrved from
the bone marrow or peripheral c<ll masses. By an mngenious experiment Moyer
and Fisher (1950) provided addrtional proof that nucleoproteln is of secondary
importance in the L.E. phenomenon A comparatively pure suspension of
neutrophils was obtained from the buffy coat of blood from patients with acute
infections. This was mixed with L.E. plasma and then added to nuceoproten
from various sources, such as neutrophils, bank blood buffy material, and & sus-
pension nich in lymphocytes (999 per cent) obtained from the blood of & patfent
with chronic lymphocytic leukaemla.  After these mixtures were jncubated smears
were prepared and staned in the usnal manner  The mixture containing lympho-
cytwo nucleoprotein showed an abundance of L.E- cells whereas, the other peepart
tions, despite the presence of neutrophils and L.E. factor failed to reveal many
L.E. cells. Thus, three elements are necessary for the formation of the L.E.
phenomenon (1) ective neatrophls, (2) nucleoprotein of lymphocytic ongin and
(3) the plasma L.E. factor One should bear in mind that theso clements are
essential regardless of the source of neutrophils. The L.E. phenomenon can be
created in bone marrow peripheral blood or even in skin windows (Rebuck and
Berman, 1950) providing these three elements are present.

Tt nppropi)-lntc to return to the question of the haematoxylin-stained bodies of
the tissue sections, and their relationship to the L.E. phenomenon ~ From the in
vitro studles it is apparent that the inclusion of the L.E. cell is of secondary rather
than of primary importance. In view of the apparent chemical and optical identity
between the inclusion of the L.E, cell and the haematoxylin-stained bodies seen
in post mortem sections, it is evident that the haematoxylin-stained bodies also
may well be merely indicators for the presence of the L.E. plasma facter  From
these data at least, the L.E. factor rather than the haematoxylin-stained bodies

would appear to deserve first investigation.
78



THE LE TESTS

WummcLEWmhmmmdmm
Only 1be fermale guinea pig proved susccptible. The anmals developed fever losy
of wtight and kencopenia. Tissue changes were noted in the arterioks of the
Todneys and lungs. Simfar investigations have been teported in the axceilent
monograph by Marmont (1951).

THE LE. TESTS
Methods
The LE. tems of the present day are accurate dgnostic procedares for the

the laboratory with the criteria of a positive test a3 upon differences in techmique,
AR LLE. test1 arc baged upon erther the 1t vivo of the & vitro prodoetion of the L.E.

phtaomenon,
Betrman (1951), Tablke 1 d the various technuques weed to dernon
srate the L.E. phenomenon.

TABLE 1
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BLOOD FACTOR IN LUPUS ERYTHEMATOSUS

was studied for rosettes of leucocytes and L.E. cells to determun
Dréhel LmEe plasma carried the responsible factor determune which frction
nly the ganmma globuhin fraction produced the two stages of the L.E. phenome-
non. The albumin fraction, and the combined albummg:a,ha and befa globulm
fmsctjun, failed to induce the phenomenon.
ubsequent 1nvestigations were concerned with a more complete ideni
of the L.E. factor withm the gamma globulin fraction  First, L%Hgmgmtm
has been separated with the ultra-centrifuge without succeeding in layermg out the
L.E. facter Other physicochemical techniques also failed to separate the LE
factor from the gamma globulin fraction

Treflers, Moore and Hedelberger (1942) found a  differencs m antigenc
behaviour between the normal gamma globulin and a gamma globulm containmg
antibody”™  They reported that two serum proteins with the same cectrophoretc
mobility were distingwshable from each other by immunologre methods. This
principle was supported by an investigation (Haserick aod Lews, 1950} de-
signed to d rate a possible 1 logic diffe between LE. pamma
%Jobulm and normal gamma globuln considermg the difference to be the L.E.

actor

The ganuna globulin fractionated by the Tisehus electrophoretic techniqus from
the plasma of patwents with systemic lupus erythematosus was used as an antigen
to wmduce antibodies In rabbits. Similarly antibodies were induced i control
rabbits with normal human serum and with normal human gamma globulia.  The
antsera developed 1 these three groups of rabbits were added to the L.E. gammet
globulin solutron and, after precipitation, the supernatant fluid was added to bone
marrow preparations. The L.E. phenomenon was not demonstrable after the
L.E. gamma globulin was precipitated by anti L.E. ganuna globulin rabbit serum.
However after precipitation of the L.E. gamma globulin by anti-normal human
serum, rabbit serum, or by anti-normal human gamma globulin rablut serum, the
L.E. phenomenon was induced by the supernatant flud, indreating that the
L.E. factor still remained unprecipitated. These studies suggest that L.E. factor
15 an immunologically distinet component of L.E. gamma globulin.

Mare recently attempts have been made to identify the LE. factor at the tisue
level by the preparation of post mortem organ extracts  The mtent of this 2pprosch
13 to locate the origin of the L.E. factor or at least the site of its greatest concentra
tion Such information might be Invaluable in understanding the pathog of
Iupus erythematosus. Previous studies have located the L.E. factor not only in
the plasma, but in plears] (Van Doormaal and Shreuder 1950) and
flud. Berman and his colleagues (1950) pointed out that serum taken from &

tient 44 hours after death induced the LE. ph
PaF.:ttm‘::tis were prepared from the tissues of 4 patients who died at the Cleveland
Cliruc with systemic lupus erythematons. The sohnions were added to human
bone marrow preperations in the nsual manner  While truees of the L.E. pheno-
menon were noted i several different organ extracts, only the thyrowd extract from
one patient induced the L.E. ph n in a clear-cut manner (two plus positive
L.E. tests) Two of the patients died of renal complkations at the ttme of their

e L.E. tests became negntive,
daolf—l' gruc,at interest s the recent work with the L.E. factor by Cestillo Fernandez
.nd Remedios (1952) By injecting L.E. blood into female guinea pigs thewe
80
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BLOOD FACTOR IN LUPUS ERYTHEMATOSUS
The plasma L.E. test
The routine L.E. test employed during the past 4 years at the special haematol
laboratory of the Cleveland Chinic is the plasma~dog marrow preparation. Tg
nique of the plasma-dog marrow L.E. test n gven below

Obsalning dog marrow —A heparin solutlon b prepared by diluting a 10-mflHlitre
vial of Liquaemin Sodium, coataining 10 milligrams per miltilrtre, in & litro of distTied
water Thhstocksolmlonkuscdfortwoptrrpm(l)turimdxupimhxmp
bcforounddm—lngt!nrcpeatedbonemrowupinﬂcm,md(‘l)z—sdmmoﬂhh
sut:Lmio:c‘mnddcdtathapamﬂintubehmwdntdybefmphdnﬂheéo(mmh

tul

The dog Is placed on the usual “ V™ rescarch table with the extremities tied down and
1 rope muzzle applied. The nsual short bone marrow needle Is introduced nto the
sternum between the ribs, A syringe which has been rinsed with the heparin solution
1s used, and the marrow slowly aspirated  Tiny globules of yellow fat will be present
1if marrow Is being aspirated.  After the removal of 1-2 millilitres of marrow the needke
may be placed ono interspace away and the procedure repested.  As much as 8 mili-
Iitres may be obtained from each dog’s marrow The same dog may b used s &
marrow donor after 4 weeks, The larpe kean dog is preferable,  After the syringe b
emptied of bone marrow it is nnsed n distilled water and then in the heparm solution
before it Is wsed agaln  Experience Is needed to determino the proper amorat of
heparin solution 1o use, Too much will produce duintegration of the cells and too
little will not prevent clotung.

Adding LE plagma —One-hall millilitre of suspected L.E. plasma i mixed with
t milliltre of the prepared marrow sohition. The mixture 1 allowed to stand 5-10
mmutes, with oceasiona) gentlo mixing, and Is then placed in a hesmtoctit tube and
centrifuged 2t 1,000 r p.m for 5 minutes. The bafly coat is removed and stained with
Wright s staln  In a positive “ plasma-dog L-E. test” rosette formation Is particularly
striking. L.E. cells arc scen oaly when the titre of the L.E. factor b high. On the
other hand, wing human marrow L.E, celis are seen along with rosettes even Io the
“weak positive” tests. The roscits formation is as sigmficant as the LE. cclls, both
being an integral part of the L.E. ph Simpts ing of keucocytes withoot
rosettes has no particular significance with respect to the diagnosh of lupus erythem
tosun,

The reasons for the preferred use of this plasma-dog marrow technique are a3
follows

Ease of technigue —Since the aspiration of the dog marrow 13 carried out by
sssistants of the Research Division, the techniclans of the hacmatology labora
tory are spared the time and trouble of marrow preparation. For them, this
procedure 1s easier than the methods using the peripheral blood.

Mass production.—Plasma samples are drawn at any convement time and are
refagernted for testing later  Using this procedure one techakuan can perform
20 plasma-dog marrow L.E. tests 1n less than 2 hours (Compare “Two-hour
Blood-clot” method (Zimmer and Hargraves, 1952)) ein

Ease of recding —A marrow preparation with its abundance of nucleoprot
and cells gves 2 well-defined, easily read smear which can be read in 20-30 seconds
Peripberal blood LE. tests, because of the sparuity af cells and nucleoprotein,
often require 5 or more minutes of reading for satufactory accuracy il

Controls —Only with plasma in vitro techruques are control preparations a
able for comparison. Dog or human marrow controls are made with both normal

2




e A ,J"‘;'c -
3:.,0"':.;},%.:%%
- »'5;:; . g} hd :5'%
;‘ . ..:'i ;" %“5
i'
M N P ’t{;g gg
b d . & %%
. Dot i

L. B FIIENOMENON
PLATE I






THE L.E. TESTS

and known positive L.E. plasma, Control preparstions are of particular valve in
tb"‘nkpoﬂm'LLmvhhhmmMmhnpaunainnypul

cases.
mm—wwphmpuﬁﬂumﬁulnlmmlhbontmy
&mmhwmmﬂmummwwm
dop martow preparatiems. Precantioss most be taken to prevent becterial
contamimation,

kperfﬁauofm—&nan&mﬂﬁﬂmwﬂwdmo(phmpu-mhbw
plasma i vitro tests, the patient need not be disturbed for re-testmy ‘When dog
matrow prepanationy are doubtfcl, human martow is psed.  This Is obtained 18
extra meterial from roatine boue marrow aspinitions.  Only the marrow of bhm-
phtte Py y oo becanse of the redative lack of
neutrophlls, [f the results aro sl equivocal, a clotted blood techoigue i
incloded.

Dissdraztage of plasema LE. tests
The main disadvantage of the plasma i viiro technigoe or any procedure using
bone marrow i that it cannot be carded out easlly in an office,  This dindvantage
Ty be outweighed by the fact (hat greater experience is pecded in the nterpreta
106 of the L.E. phenomenon in peripbenal blood preparations, due to the relative
Another dussdvantage may be a sfight decroase fn sensitivity of the plasma iv
witre procedute as compared to any method not ming hepern.  Zimmer and
Hargraves (1957), wing proced: withoat aath i a by
Gounyes, Kslhen and Marow (1950) and Barnes, Moffat and Weln (1950), found
techaiquer,

that the perfpbenal bood method was occagemally positive when other

using heparin, wero negative.  Our expenience with the periphera! blood

1 that it my be a Intle too mnsitive. It may be positive when thers Is very
evidence of fupus erythy Forther ¢ rver g seversl

mwswmmwmumdmdmmLE

tests scen fn othetwuc noemal

Ciideal applicstion of LE. tests
TABLE It
GRrADDG AND INTERPRETATION

Grode . Damem~ Howman marree
Roettes pet high-power R ST
il g ""‘"’325"“*""" LE el
3 or more
Jormors Jomn
11

o caot

o3
Clamgs of whhe blood
cefit, but 40 rosenes

2
o +trE+
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BLOOD FACTOR IN LUPUS ERYTHEMATOSUS

TABLE 01
SIGNIFICANCE OF GRADING OF PLAf\A L.E. TEsTS

Grade Sealficance Fale pasitive

++++t0 treated systemic
MR E.lnreh‘g: fapuas erythematosus, severe 0

1
2. LE. responding to treatment apresoline
3 actioe (rarc) ™

‘Wakh asd Zhremecmen (19331
Unpoblesed data,

Valoe in atypical cases

The detection of the L.E. factor by means of the vartous in vire and it Hiro
procedures 15 usually done withont difficulty in patients with classie examphes of
systemic lupus erythematosus, However the L.E. tests may also be poxtive m
less fulminating cases, many of which are unrecognumble as lupus erythematosus.
It 13 in this group that the L.E. tests may have their greatest value. The acutely
ill patient is now managed according to the present-day concepts of steroid therapy
often wath dramatic results.  On the other hand, the patient with atypreal lupus
erythcmatosus may mislead the physician 1nto a false sense of secunty  These
patrents may not appear ill  They retaln, however the crucial charactenstic of
lupus erythematosus, namely the tendency to over react systemally (o amy
inciting stress, whether it be a simple nfection or undue exposure to ultra violet
rays. The following example 15 presented 10 breef to illustrate this poiat.

Caze A G., 8 mak, aged 57 years, visited the Cleveland Clinic in July 1950, because
of low grade rheumatoid arthritis. He was not acutely il The routine laboratory
survey revealed a negative Wassermann reaction and a 1 plus positive kahn test foc
syphills  Becawse of the combimtion of rheurnatold arthritis and positive serologic
tests for syphilis (Haserick and Long, 1952), an L_E. test was ordered and found to be
weakly positive. The patent mauntained his good health for 10 months. Then.
following an upper ] y Infectd be became acutely {1l with & severe illness

Hested by ot ia, pleural and pencardial effusion A diagnosis

dwmhwuﬂhmmlodwm&mmmuofmﬁmhpbynmﬁdm
who was unaware of the history of a weak posithe LE. test

False positive L.E. tests
False positive reactions are to be expected with any labomtory procedure, and
L.E. tests are no exception of this rule. Expenience has shown however that the
L.E. tests are remarkably accurate in the detection of lupus erythematosus.
Despite early reports of false posiuve reactions in a large number of different
&



THE LE. TESTS

penkallin
1953). 1n vevera) thoemand plasma LE. tests (mupoblithed data) & + + + and
+ + + + grade has only been associated with systemic lupos erythematosos,

LE. tests are oyefod in establishing the s of Yops or desprie
oatward cllnical appearancey.  Experience has shown that donbt may be cast upon

exndative erythema multtiforme.
On the other hand, negative L.E- tests should not dissuade the clmician from the

iness.
The following summary gives thoss cases in which the plama LE. test by
indicated to ald the detection of lupms erythematosus In ity atypical,
“\e‘;:y! (1} Rheumatold arthriths (2) Positire serologic tests for syphiba (3) Epk

(4) Perusient
rdial :ﬁm Npmmw(g; o e ) Tieul of perl

ic ansemiy (9) R d attacks of
Ppcamonits (10) Photosensftvity

Vel R & (

!
I
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CHAPTER 6
CYTO-DIAGNOSIS IN DERMATOLOGY
A Tzaxex m® G, R, Mz
DERLTOLOGY the first information about & lesion b furnkshed by ity appear
l:cc Wo know however 10 what cxtent the mecroscopic appearance of kestoas

anhmmhwmﬂmmd@lﬁnﬂnpmmﬂﬁ
h:ve-ﬂwedmmdmin;dshbammmnydmamtmnm.ofwhhh

cxamines his pattent, mentally supect phelogical aspest of the
fesions strocture, making the impled hist
ances agres with Terion. fmprovements n histologiaal

HISTOLOGY AND CYTOLOGY

present
by firation, fn epite of the remariable progress schicved fn this feld.

That iy why t0 manmy people have sought In cytology the remedy for these
uncertaintier. At it turmed out, however sacdies aimed 8¢ obtainlag
« rapid diagnosis were o2t on one side in view of the indobitable edvances in
histology

The fact that, tlnce 1927 we have once mote attacked thh problem, Is doe to
the of d ged us in thiy cffort.

ron, %48 Tranck and
ey ‘Tanc! Aron-Brunctiere,
Thhmdcofhvmlpﬂm.hmm-{thhbpty about
the architectore of the tsroes A\Wmmwﬁgm%
n



CYTO-DIAGNOSIS IN DERMATOLOGY

it for hustology the value of which 1 fully main urnishes
very valuable information Y tined, oto-dagnoshs §

Brocg introduced Methadical Scarification” as an md to diagnoss (see
Clemont Simon 1908) The curette may now be used to explore, systematxally
and minutely the different layers of the cutaneous integument, thus performmg
a kind of blopsy at one depth after another of the skin. Surgical blopsy is
completed under the microscope, but methodrcal scanfication remains a macro-
scopical manceuvre cyto-drgnosts bridges this gulf

TECHNIQUE OF CYTO-DIAGNOSIS

Cyto-diagnosls is to Broeq s scanfication what histo-pathological examination s
to the surgieal removal of A speumen and because it represents a simple and
rapid method, it provides an immediate Iaboratory extension of the clmical
examination

Takiog the speclmen

The object to be attained I3, therefore, the examination on a slide of a specimen
from the lesion, produced by seraplng or possibly by puncture.

The method of obtrining a specimen differs greatly according to the Jeslon.
It must a:m at obtaming the pathological elements themselves, and not crusts, scales,
blood or products of cutaneous excretion, which may cover or mask them.

1f one is examining a bulla, one removes the upper surface and carefully dratns
out the Irquid. The specimen must be taken from the floor of the bulla.

If the Jesion is infected, it must be cleansed of pus as thoroughly as possible.

If a neoplasm Is being exammed, it is necessary to remove the crusts and the
hyperkeratic outgrowth the scarification must take place in depth, preferably at
the edges of the tumour

In every case one must avord dmwing blood by vigorous tension of the skin
around the lesion

The most convenient instrument for taking the specimen 15 Widal's scanficator
Failing this, an ordlnary vaccination stilette will do  In any case, care must be
taken not to remove too thick & scraping.

When the lesion under exploration is covered by an Intact epidermu, scarrfication
is set ande in favour of puncture aspiration, performed with a needle 0 7-0 ]
milhmetre in dlameter It is thus possible to reach the lesion in depth without
any troublesome haemorrhage.

Finelly we have always fonnd it uscful, when biopsy has been necessary to
take an impression on a slide of the excised fragment  The cytologcal cxamina
t1on of these impressions usually has enabled us to make & rapid duagnosis, or at
least to find some guide 1n making one, the later histo-pathological examination

providing & useful check.
Stalning

Up to the present, wo hiave made sy ic use of the classical method of
stalning, as worked out by Pappenheim and after him by May and Grunwakd and by
Giemm.
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TECHNIQUE OF CYTO-DIAGNOSTS

Amﬂtndmhlmodiﬁudmmynwuminwﬂinmmm(rm
and 194

Mzhémwmnnmwm;mmrcmumm
m\:&n&umhyiuxh(ucmdm(-bwﬂﬂdmwonth:d-d:)fm!nﬂnﬁu.
Then an equal guastity of distTled water at n gnetly neotral pH, is added.  After
lmwﬂmbmmdmwmhmmmmdm
of pure Giemta stain. Two minutes kater the sme quamtity of distilled water is
added and alier 3 minutes the afide fs washed,

This the whale e required foc staining ta redoced to 10 mingtes, and ofl the
mpﬂmwmmmmdanmmumm
ean be carried out, in case of need, in tess than 20 minutes.

Interpeetation of the spechmen

The of-tmmersion lent s weed for cxamization, but it s vaeful, H not induspens-
lbk,mmhuprdimlmrymhmcuphlmwyc(mﬂi&eundulhwm;mﬁ-
caation, Ith, inderd, n this way that, whh a little training, ona learns to distin-
guBth easity those pathofogical featurer the exact maturs of which will be
ascertained under

P to which he b d. 1t must not be forgotien that it 1 from
the products of theoe debeh that the dlagnos hea to be made.

One »00u Jewrns, howerer to distnguish pathological elements from thass to
be obiened fo u normmal condition.  Ta this comnexton it s firgt emential 1o roelize
that & nomul epitheflinm perts from fts cefls with dificolty  Even enerpetic

acratching only remaves & fow tsolated cellutar elernenty, ot & fow sparss clostess of
cxfls whh small denve nucler, and clear b hilk hasm Irregulary destribated
arpund thess nuclel,

The appeannces found in some spechalized patbological states are 1y
different (Tzamck, Aron-Brometiers and Mdlid, 1950 Melkd and Asos, 1950
Molme, Aron and Martln, 1947)

Althongh we hme tad more than 25 years expesience, it by still impossibie for
u1 to draw up & folf repoct covennyg all the resatts obtainable from cyto-diagnosds.
Bgt we can describo 8 certain aumber of conditont in which this method of

tavestig(tion s of great eae and tich in information. 1oclode the followin;
Sesoms (1) Tumowrs (o} -t *) et itheld (f)bu)l’-
el (i prcklecell, (0h) diage (c) dnak ) 2) Bulines
deymatases (@) perphiggs (8) Dubring Brocg 1 disease (dermatios berpesiormisy
{¢) (/) berpes roster (&} berpes stmplex and (1) chicken-pox (varicells).

CYTO-DIAGNOSIS OF TUMOURS

e exrche

N Tk (ks

Csfo-dhagnons tn dowhiful cecves

An account of 2 clraicat
the capial b oo i explka, better Lhan any groenal Gescripron,

4
Yio-gag

Coxe S Loy U fatueat appesred 10 be adfering from & typicat botryormyeosis
Thls disordes w sscetialy bertem bon o) o




CYTO-DIAGNOSIS IN DERMATOLOGY

—~—

Fio l.~Nacvo-cArcinoma  pigment 10 & naevo-carcinoma cell
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CYTODIAGNOSIS OF TUMOURS

the samo
shown by Femind and Dobievixch, a ey pront
d‘mhl‘;l’cm We carried ou cylo-disgnodts, which tho presence of the
ceity typical af nacvo-carcinonza, &s described below Now the method of treatment
t wtrly different foe these two disorders cureitage, which thould mffice
{ox the trewtmest of sromlome, would but agpravate the cocrs of Taevo-

tamour which requiret eloctro-cowgala

Coe [ — otfll better B the second case, [ which the

tous. pigmentary poloting
axrcinorw thes was conftrmed by the blopsy It B kegtimato to a4k whether an earfy
irtin: diate electr wonld not bave averied the wide-

The cells of poevo-carcbeoms

The cells seen fn h have the of large spherical or
ovold bodues, the ecflular cavelope of which is always intact.

The nuclel arc always enormous they are often rounded, but sometimes are
Irregular in shape with podular excrescences.  The chromatin network contains
Jerger ot emalier mases or gramules. It s often divided Into cearty defined streaks
or whorh,  There are atways 2 or 3 mucleols, which sometimes reach enormons
dimerdony (Fig. [1).  Not Infreqoently mstoses are d, but these are besa
common than {n prickie-celf epithetioma.

ary

Cutanros epithelloney
Bazal-cell epithelioma

Soch w mistake ought not to be different
- gt 1ot 10 b made, so is the appearance of a banl-
(lel)hmkdhlhcrpedmbylpm-b\mdanuufed}dmtm,me
:T-&mmd::‘#mm:mdmm
bunches, ctﬂxh:reltcnnrbb%ymwphom Ppearance
Tknwu.mﬁﬂymhmhﬁyhmmlnddmﬂmﬁmﬂ:m,mmpy
"



CYTO-DIAGNOSIS IN DERMATOLOGY

almost the whole of the cells. Nucleol: are rarely seen  The protoplasm forms a
narrow zone, very shightly coloured without any tendency to Lemtinination.

e,

Fra 14 —Prickle-cell epithelioma.

1 (squamous-cell) epithelioma N
Pricéh];lftemg cells of basal-cell eplthelioma are phic in nppc:mm:ic,uxl;xlo;
of puckle-cell epitheliomas are polymorphic (Fig 14) apd whether theyare s
or 1n clusters, are yregular 1n size, and often are very large.
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CYTO-DIAGNOSIS OF TUMOURS

appearance and
giving the cell an amocbodd sppeatance.

I . sitiona) epithel
Betw of cells
b&se two cxireme types we §nd, in certaln scrapimgs, clusters
whhh:a[xﬂvlbtmdam:ymphnn.mdmyhrﬂnnddwﬁhwﬂanﬁcd

o 1§ eokthet

nndeonlm\ﬂbnhwh:hthmm(mnndmmonﬁmmk;mehrp
amoant of . nor the keratt of pricide-cell epithelh Tt may
b:nbddﬂ:s:ﬂhlhuﬂrymmhn!odh.nmenu:othqhnd,mm
peckie cells, W‘hulcdn:ch:mm;:mb&y\hnm-deﬁmdfmhohmdby
Daner and Ferrand, and called by them L ithehi (tranalt
'ﬂTbe a difficolt 10 dhtinguith cfinxally fi

tumooTs are to tom basal-cell eprtbeliomay,
bt theur course tends to be like that of prickle-cell These neoplasms
unumnhmnladulwnblmx,mth:w{ﬁmefvhkhmn—dhmsh
may la tme, make some contribution.

»




CYTO-DIAGNOSIS IN DERMATOLOGY
Cyto-diagnosis of the dyskeratoses
Here, once more, the importance of cyto-diagnosis certainly lies 1n the possibil
of a proof of dyskeratosis atill more, however 1t umblcaym casler E:i”moltri
profound study to be made of the detalled structure of the cells involved, than is
possible by histological methods.

Molluscum contaglosum

Cyto-diagnosis has made it extremely easy to find the “round bodws” (corps
ronds) ovoid corpuscles, larger than normal epithelial cells, deprived af their
nucler and seeming to be entirely keratimzed, concerning which the term dyskera
tuuzatlon fs legitimately applicable. This finding confirms the clinial diagnosis.

Darier s disease (follicular dyskeratosis)

On cytological examunation of a scraping, fauly large numbers of unusual
epithelial cells are seen (Tzanck Aron and Melki 1950) rounded or oval in shape,
they differ from normal horny cells by their rather smaller size.  Occurring in
isolation, these cells have a clearly defined periphery and do not present the

geographical  contour of the normal epithelial cells found in a scraping.  Thelr
nucler are rounded and their penpheries are dificult to differentiate from the
surrounding cytoplasm they are dense, and form a homogencous block. No
chromatic detail can be observed. The rather scanty cytoplasm forms an almost
regular belt around the nuclei it 1s homogeneous and has a light brown (bistré)
colour These cells correspond to the horny gralns™ {grains comés) described
n hustological sections 1n Darders disease. Darder by the way advised for
dugnostic purposes the microscopical analysis of the crusts, and still more of the
subjacent material after maceration in a solution of ammonia or formc acsd, in
order to 1solate these chamctenstie forms.

In addition to the cells described above, there are others, the nuclei of which
although showing the same charactenistics on stainlog (absence of any deflnite
chromatie structure) are larger in size. The cytoplasm immediately contiguous
with the nuclel, 18 only slightly coloured, forming ill-defined areolae, wiuch merge
as they near the cellular peripheries into decper stmining, tawny yellow proto-
plasm, in which small granulationa are scattered.

Another charactenstic to be noted is the presence of cells which, although
grouped in clusters, remain independent of one another and have clear-cut
edges, indicating a certaln degres of acantholyns. These cells have fairly large
nucld, with one or two small nucleoli The chromatin i present in a large
number of small aggregations dark| very compact, scattered over 8 Iighter base,
which makes them seem to be surrounded by a paler frill The cytoplasm is
abundant, regular n distmbution, contaning scatiered small granulations, and
stalning a Light brown (bistré) shade.

Bowen s disease and erythroplasia .

These precancerous conditions may be grouped together for in all the cases O

erythroplasia encountered by us, apart from certain details, we have found the

same cytological picture. It may therefore be postulated that erythroplasia s

often a chucal form of Bowen s disease affecting mucous or semi-mucous surfaces.

Exarunation of scrapings reveals a certain degree of polymorphism in the
o4



CYTO-DIAGROSIS OF TUMOURS

armsgenent u‘dluwmemubkcﬂolom!pmﬂlhﬂdu(cmmﬂm
1500 G'nt:‘e.Aronlnde'H.l‘iSﬁ Toanck and hi colleagues, 1951 Sidi and
Dobkevitch, 1547 Th:fmtpo{mmbcmuihtbaptuumofc:ﬂsvhhh.
Mmmdmmwmhmmmm
mdicating & certaln amount of acantholyss. Thess cells usoally have a iasgs
qucleus with ooe o7 two ruckeoli, The chromatin is present in a large nomber of
mﬂnwcpﬁon;@rhmymmnnn:dumndarh& The cyto~
pasm §s abundant and has a regular contonr scattered through it are minote
grantlations stating s light beown (8istré) eolour

Soch cefhs genenlly vary greatly in form. Tn particufar some noclel are 4-5
times hrger than others, and are frregularly shaped or even show excrescences.
Thu-ppunmeconupond:lo\hnwﬁﬂohryoﬂadsdmﬂxdlnhmo}oml
sectlong.

[ the scrapings tome cpithelial cells of a very remarkable appearance are also
found. Ruundcduwdhmpt.\hqﬂﬁukommmmimdodbbymm
rather large #ize, Isolated from one wnother these cells have s well-marked
cellohar outlive, but do not thow the geographical contour of normal eprbell
cells. The nuckes 15 ronnded and fis outlmes aro dificult to differentlats from
the mrrounding cytoplasm. It B dense, forming  homogpencous block. No
chromatin detall can be observed.  Tha rather scanty cytoplasm {orms en atmost
regular zone, It n homogeneons, of a very dark brown tint.  Theso ceils corre-
spond to the horny granules.

1n addstion to these cellalar types, there arc other cells, distinetly larger the
nacki of which winle thowing the same characterstics on ttaining (absence of
defimte chromanc strocture) are smaller in size.  The protopiasm 1t abundant and
more spread oot Tho oy zo0e, | dhstely with the noclens
and staimag very byhtly makes o kind of {ll-degigned aurecle sromnd i, which
givey place fowards the penipbery to a protoplasm staining more daskly In »

Thes the poutrve cytologial diagnosis depends upon three features {1} the
preseoce of homy cells (2) poikilokaryonotis (3) the presence of segregeted cells.

Flrally another very spechal feature bs, a5 & rule, the coloratioa of the cytoplesm
of thewe segregated cefls, With May-Grunwald and Gz stalalng, the cyto-
patm of the borny cefls is cobalt Bloe in eolouny 1hat of 1he deeper tayers eems
10 be moTe of kemy basophile.  In these isolated cells the eytoplagm stains & brown
Ihaeliow in varying shades, Bght or dark.

typa.
the auckes nught point to bot the absence of Y
104 of segregatcd calls, 404 the pecsiar brownkiryellow cotour o t e
Phasm permi the reyection of this dlagnosis. ¥ of the oyteo-
Payet 5 diseare

Although the pumber of cases of Pa
tody Dot great, the
charsctermstic,

be very The scrapings are rich tn cel
sugpeiting 2 malgract tomour  Although oftes ‘muhrtkm%gmmdmm
ol



CYTO-DIAGNOSIS IN DERMATOLOGY

retain thewr cellular outlines, and remain independent of one another thus demon-
strating the mtennty of their segregation.  Most of the cells are of enormou size,
Their nuclel which are markedly basophilic, are irregular 1 size, sometimes
appeanng in duplicate or triplicate nucleoli are seen  The chromatin 1s denge
and is distributed in irregular masses The cytoplasm 1 abundant, 1 often
vacuolated, and sometimes contains pigment granules.

Crto-diagnosis of sarcoma

We have had an opportumty of examunng a certain number of cases of fircoma
both cutancous and ganglionsc (Tzanck, Aron-Brumetiere and Melki, 1949). 1In
all these, we were able to confirm the diagnosis by cytology However rather
than reporting on each case, with a cytological descniption of the ksions, so
monomorphous is the cellular appearance in every case that it seems more usefol
to ux to endeavour to analyse the charactenstics of the sarcomatous cell

The first feature which clayms attention 1n the examination of scrapings from a
sarcoms, whatever its type, Is the monomorphism of its composition. When the
lesion is ganglionic, this immediately enables a comparison to be drawn with the
polymorphism of lympho-granulomatous tisspe.  Although differences in volume
can be noted as well as of detalls 1n cellular morphology one does find 1n every
cell, the characteristics summanzed below

First, their size Is very often 1ncreased and the ratio of nucleus to cytoplasm iy
always higher than normal

The cytoplasm 1s, as a ruk, faintly coloured, only slightly basophilic and vanable
in morphology according to the type of sarcoma under exanunation, but usually
vacuolated. One often finds cytoplasmic inclusions, difficult to dentfy

The nucleoli are numerous (46 1n number sometimes more}, and are alwxys
easily seen 1n the preparations because of their colour and of their clearly defined
chromatic outline. They are pathological also fn their shape and dimensions.
Finally 1t must be emphasized that the ratio of nucleol to nuclel is always high.

Mitotic figures are nomerous and often abnormal, and amitons (scgmentation
of the noclens) is still more common

The nucleus is the essential and the most valuable element in the diagnoss of
sarcoms, not only on account of s volume (which 1 often enormous—bloated,
excrescent and Irregular) but also because of the appearance of its chromatin
this, which Is very delicate and finely constructed takes the form of a fine network,
regular but punctuated by shight thickenmgs at the pomts of mtersection of its
fibnls. A final pomnt 15 that the nuceus often shows vacuolar degeneration,

s0 that it appears to be systematically rrddied with rounded holes.
not only enabled us to confirm in every case the
T ond s ancom nature, but has seemed to us to be

maly, of the lesion and its sarcomatous
the g&%ﬂ tool in the work of determining the factors for the classification

of thess tumours.
CYTO-DIAGNOSIS OF BULLOUS DERMATOSES
Here, again cyto-dlagnosis renders valuable service, partscularly i the often

ult diagnosis of pemphigus.
va‘;ynddti:cc dgmgl:vhn:h form the basis of the differential dignoms between
9%



CYTO-DIAGNOSIS OF BULLOUS DERMATOSES

pernphi] nndDuhﬂnc—Bmcqldhuw(d:rmhﬁ:hupmfmmh)mybelmm
prmhm,'m tnophilia, ftivity to jodide, prescrvation of general
well-bemng

Thcappon&htha:wi&du\mﬂ;&tbcﬂmﬁnﬂo{vhnhdlﬂmpd‘ound}y
i1 the two malsdes.  [n Dubring Brocq s discase thesc kexions develop st a plane
of ceavage, which is cither epldermal (foc deep-lytag buflae) or comeom (for
swperfichl bullae). Ta pemphigus, by contrast, the process is primarily cellular
54 erohyes within the maipightan layer  The cells kose their connecting flaments
and become segrepated.  Thre scantholysls grves tse to 4 cavity not In the plane
of Scavags but right Inxdde 1be epidermis this canity is flled with what Gvatie
(1947) calls “ceflular mod ™ (bowr celialaire). Cyto-diagnosis enables this fact 10
be devonstrated with case (see afso Cordero 1947 Tzanck and Aron-Bruneticre,
1945%).

Cryte-dingnonty of pemphiges

Tnall the cases of pemphiges which we have observed, we have found an identical
picture, 50 constant that we feed Impelled to regard it a3 an absolutely posithe
1ign in the diagnoshy of this dmorder (Tzanck, 1947 Tranck and Aroa-Brunctiere,
1949 Tranck, Mkl and Damobean, 1950),

What i fatefy arrests the inthe % of these ings are
two simultaneons findings (1) the cdinary ob of ightyn celly
freed by the acatification and (2) the monomotphism of amangement.

Al the colfs, even thote which remaim growped in closters, show a genemally
fownded form, ponding 1o the of the malpightan layer  Care-
Wmmmmmmummw
The nocke] are sphencal and enly alightly coloured, and nucleodi are present.
T plasm, which i abu b ilic, and red clear ronnd the

mbemmmdmxntbepcﬁpbcrynfmefmhglv&ymm

These abnormalities rugprit, mﬂ
Them sbmormali are so great a to a8 ot ghe, the of s
Finafly in Semar Usher disease (pemphigos erythematodes]
-Munmﬂmmmmwhdm&h‘&ﬂﬁeﬁ
Nothing "bl ; d ballae
Tesem! hnlhntﬁnﬂs\pbwhemhm}iu i
Dubring-Brocg s drsease 1N spanencyy . rmomuﬂhthel m:‘,
&mm&m;ﬁm thmphl;:.



Fro. 17 —Duhring Brocg 3 discase (dermatltls herpetifornis).
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CYTO-DIAGNOSIS OF BULLOUS DERMATOSES

luth:buﬂnm{oundw{nd;-ﬂymﬂ;mpmﬂnﬂnwcbbod polymorpho-
mcieat phil, o sometimes & fow phil yies (it s imp
wmuthnthocoﬂmphﬂ]a,vhh:hb-bunicdptnmhinudm,&&nan
cytological sign) lymphocytes, erythrocytss, snd cpi-
Lhdhluﬂ:.vh::hlmudxﬁmﬂlodﬂn:hrhhtbenﬂklto(uhheuyby
(he same mesns to remove the “ceftular mod™ of pemphiget. These epithetial
ol have the nocmal app Jescribed at the beginning of this section, snd
show po tendency to segregation.
Axnﬂ;hthnpcm:me&np(mmthnhtheu(cq&mmulufmﬁm
an fodwdz or bromide cruption, from bollous eczema, and from arpficully pro-
duced ballons dermatoses show the mme piciure as the senapings i Dululeg
Brocq ¢ drsease. Further we have found in erythems multiform and in iodde
and bromide ermptions, not only blood corpmcies and a few normal epithelial
eelly, but 2o a remariable number of reticular macrophage cells. Iy this finding
 ugn of special ngnhicance or only oot rehed to the age of the ballee? That
s & point which remaing to be clanfied, although we incline towards the sccond

trypothesis,
1n fact, the bollee of Jodxde and tromide eruptions, of erythema muthfomn and
of Duhring-Brocy ¢ disense all belong to the seme group of bullec with & reactive
(in contrast to the bullee of p igus, which are of phc origin).,
There would therefore be no reason for any particularty notatle difference between
thedr eytologeal pictares.

size and shepo apd with an appearance of segregation, as found in pemphi]
gantcclsas large ns with misshapen and :‘:k:lu
every kind of transitional form may be found.

Between these tr.0 crtreme types of cofl, all transitions of shape and

found Bmuﬁmﬁwhnmmm&cmﬁmw;‘:m

degencration to which Unma (1900) gave the rzme of btalloon degenerstan™

l:m‘hueh:vew‘:mmnymthin;mdcvﬂhhﬂmnmfmvhth
g an plry of the moclens.

IMPORTANCE AND SCOPE QF CYTO-DIAGROSIS
7 of cyto-dlagnosh o
Tecorded Above. \‘v'hly\c oytod thould be y clear from




CYTO-DIAGNOSIS IN DERMATOLOGY

-
Fra. 18 —Herpes dmplex, berpes roster and chicken-pox varfoas cetfular types

The relability of the method and the valuable services which it renders when
blopsy cannot be performed or cannot be repeated, have establithed its worth.
Nevertheless it would be a mistake to regard cyto-dingnoais as & rival to histol
for it is essentially complementary to that branch of mvestigation,
Only by histologial examination can lesions be studied in their eotirety and
only by histological technsques can wo understand the significance of disturbances
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IMPORTANCE OF SCOPE OF CYTO-DIAGNOSIS

ﬂmdtodhnalubmﬁm,mhmmﬁtmmdmbllm:hmqn
Redoeed 10 these proportions, It is & remariably good tool.

Cyto-diagnonis by plase-contrast microscepy

Inpmpufdoundmlcop:o(modh;nod:hdwdyddinad.mmmiwhh
appear greater and greater Since 1950, we have been stodying scraplogs under a
phasc-contrast microscope (Tznck and Melld, 1951) The fint roandt of ths
Irmovation seemns to have been attained it has been axcertained that immediately
without siaming. it is possibie to dlagnose the disorder by & nmple {nspectuon,
wder phasc-contrast microscopy of the scrapings taken [n basalcell, intermediate
or prckle-cedl eph i pemmp and certain other dis-
onders (Tzanck and Melkl, 1952 Tranck, Albahary and Melkd, 1953).

We rmust point ont that, in addition to the possibility of soch an p
dlagnoris of the lesbon, examination by phasecontrast microscopy permits of a
choser yndy of ceriain cytological detally
Cyte-chenical stwlies

Further cyto-diagnosls has always seemed to s to provide a possible means of
siudy of cellnlar chemistry

In this conncalon, we have been able 10 stody with Madame Steinbnck the
coateat of sulphydrl groups {n cells ohtaloed from vadous bulloas
incloding herpes zoster and pemphlgny (Tranck, Stelnbuck and Melkd, 1950).
We bave alio been abk to & ine the influence of ycin on the salph
£roup, and to work out & cyto-chemical method for the study of

melenogeneszs.
1t seerm, therefore, that cyto-dlagnoads be
of brvestia grasls mxy b ¢ method of widening the field

;
j
]
7
E

scarification).
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-
Fia 18 —Herpes rimplex, berpes roster and chicken-pox  varrous ceflular types.

The relability of the method, and the valuable services which 1t renders when
biopsy cannot be performed or cannot be repeated, have establuhed its worth
Nevertheless 1t would be a mistake to regard cyto-dmgnosis as a rival to fustology
for it is essentially complementary to that branch of investigaton.
Only by histologica! examination can Jedons bo studied in thelr entirety 2nd
only by histological techniques can we understand the significance of disturbances
100



CHAPTER 7
TUBERCULOUS DISEASES OF THE SKIN
1
G B Dowilieg AxD G WETHIRLEY MEN

CLASSIFICATION

qumncumo{(nhamhmdmo(the:ﬂnpmpondbymﬂah
1896 has undergone Litle alteration daring the present ceatury  Darjer divided
the cotaneons manifertations of tuberculois into two groups, those In which the
\uhacqunxmu\dbeph}nlycﬁlbfnhedbythcdcmndmdmbﬂdo
baciii in the Jesions and by fnfectng espenmental antenals with the deeated tissuc,
and those which unally fafied to sath(y such absolute criterts.  On the other hand
lhc-e:ondpwpnurﬂcd«xhcru-hu’hwoﬁmzlhet-dmr;hﬂomh:pwﬁh

culides by Darter are pow cxcfuded, notably tupus erythematosns and granuloma
annutare and one, the bercuhide of 1 d. y has been
sdded 1o the st [n addiion, erythema nodosum, though not included in the
hed list of tubereufides, 5 somettmes an early manifestation of tubcrent
and Hohmann (1947) described under the name of  initial erythermatous tuber
cubde an erythema muhiforme Hke etuption somwetimes anociated with ery-
thema podosom, winch he obsened in Hoftand doring World War 11 i s number

T;'n:uufprfmryb:rmtmuflhzlun; As matters stand the foll list is ay
:]

Tuberculoses or progresrive tuberewdosls of the sk in
(1) The primary compiex
(2) Tuberctlous gkeration secondary to more of less advanced pulmonary

r::rculawmdfonrdmcsloﬂmtnl}nmumhorlbmnlbemumhmd
the anws

(3) Tubercuk h b of the sk
. tapus, skin and verracoay
{4} Tuberenlous guomma, or cofl b 1

(1) Lichenowd tuberculides (ehen serofil
{Ocluly and Montgomery 1950))

) Papulo-necrotic toberenfides, which |
b ke (oot s - Inclode fofficfis and the scnciform

) Muary of the face
(B.mbé::;; (T Thary Fox) aene agminate (Crocker) acnhibs
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AETIOLOGY

ot with regioml suppurith Jous lymphademtls, A high pro~
md\upﬁ;fyldm(\Oemdnw)mhmdmmw
extremities. Onlyomunprmn:dvhhlmmﬂcllhtn-lpymfuw
mushmdht:rmepukmd:v:\opcdmnhry\umbﬂu.
Ambuofnmrmmlydp:ﬁm:ymbucgjmnuﬂbtnﬂncﬂlhc‘ma
and the elbows resultng from o into n
o B st segooe s b gl
10re wRa ted =

T\h rrm peactioalty Indlstingaishable from hoch's becillas was Bofated
from some of the crser, which, however differed clinkeally from clasaical primary
\ubereaiosis of the skin fn that there was 10 vuppuritive tepotal adenttis.  The
Mmmhwwmmmwmmmamww@
and smibar infoctions wequired m swimmung-pooks » complex and remaing to be
solved

Little basbeen added for mmaumy years 10 out knowledge of 1he chinbeal features of
the other forms of progressive tubercalous of the sidn.  Of the tpberealida, lichen
scroflosorom appears to be rare 1 these days and some of the younger gracratign
of dermatologists bave perhaps nover seen it Ockuly and Montgomery (1950)
distmguish what they call Echenold tubercaloss from the better known lichen

central cascatmg necrosis.  The mafority of cases are Muntoux pegatve. They
mmw“mmmu-mdmh forms of
i

I}

Some doubx appears 1o exhit concerning the comparative eann of mifary
Izpmt of the fyer of Tiibary Fox, acne agminats of Crocker and acnith of Bar
thélerny  In Great Britain a dhtinchion b5 often made between the hast named and

imypresslon on its course with antituberenl
nn?hbﬂx(hmtnberm!ommﬁnhbuedonhmlo‘y =

bereghide of | 4
clasubeavons of tuberenlosls, Nevertheloss, the dncase exints and bt b well
defined and b
ot mﬁ;wmtﬂm The question at Issoe is whether

The
rm‘mmmnndwm‘kthmcdbywmm Graver (1935) a5

Thenmmmmulobm:llonﬁ\uouth:lmp:m osacea
mam&mmﬂmrmmmgmgum;m
s




TUBERCULOUS DISEASES OF THE SKIN

(4) Hypodermic tuberculides indurntive erythema of the lower extremuties
of Bazin and—tome add—erythema nodosum of tuberculoms ongin
g)) gc initial erythematous tuberculide of Hohmann
¢ rosaccous tuberculide (Lewpndowsky) (mi lar tubereulide of
American authors) Fropape l

Bolgert and Levy (1950) have enticized Darer s sub~division of tuberculosss of
the skin Into two groups because this suggests a sharp disturction in pathogeness
between the two they propose a classification based on anatomical structure as
shown mn Table I

TABLE I
BOLGERT AND LEVY'S CLASSIFICATION ofF TUBERCULOSIS OF THE SKIN

Ulcerathe Primary w?kcr
twberenkoses Atypical nkeer
Gummatows

Structu folll | Verrucom tuberculosh
mhrrtmuzhly or \epetating

tul

Dermal toberculoses Structore malnly epl- | Lupas
thelrold

"aseoNs Structure more or Jess | Lichen scrofulosorum
Nomcaseoms Plainty folticular | Papulo-necrotie . fober
Miliary fapotd

Hypodermic tuberculotes | Certain cases of indurative erythema and certain
sarcolds
Erythema nodosam of fubercnlous otigin

This classification which includes sarcoid 1s of value since it emphaszes the
varety of possible modes of reaction of the skin to the presence of the tubercie
bacillus or its products

CLINICAL FEATURES

Primary tuberculosis of the skin is probably rather uncommon at feast in the
Southrzr England  Its chamcteristic features, a small persistent sore sometimes
progressing to lupus, with suppurative regronal adenitis, and occasionally crythm;;
nodosum for a brief period are well known and are unlikely to be ofien overlook
by dermatologists  In the North the condition appears to bo not very um:orrum(t;r
Miller (1953) observed 28 cases mn five years 1n or near Newvastle upon-Tyne.
special interest wero five cases affecting the conjunctiva the presenting symptoms
were painkess swelling of o pre-auricular gland and imntation in the affected eye
with ocdemna of the eyelid  Miller also observed three cases of primary ulceration
104



AETIOLOGY

" 1 berculom Iymphadenitis, A high pro=
. lh“;mrylnfcd:&(lomorlﬁum)mroundonthalm
Oﬂymmmdwhhtqnmhmncsdwuhrnﬂand
muddmdhuﬂhepumtdmhptdmﬂhrymbamlmh

Anmbﬂoiunw:mﬂyn{pﬁnnrﬂubcwbﬁso{thelmdthzfus_
lmrmn*nlnd e dm‘htmv:l&mcdf ; ;\mi:n(nm;.lm Mmlmi;

rom
mmmmnhglgmdwhfeﬁomlndmhwﬁhomwﬂm

S

i

A ¢ from Koch s bacillis was mofated
from some of the cases, which, however differed climxcally from classical
tubertuloals of the skin in that there was no adenitls. The
Fieratare b tonmarkzed by Hellerstrom who states that the probiem of tuberculows
md t tmming-pooks 13 and remains 10 be
ol ed

Littke has been added for maxy yoars (o our knxiedgo of the climical fextures of
1be other forms of progressdve tuberculosis of the #km  OF the tpbercoBides, Hehen

topped papules, not of folBicutar distribution and usually oceurring on 1he extremi
oex. Each levion b o litthe tuberede compoted of endothelhal celly and often with
central caseating necroms.  The majority of cases are Mantoux negative.  They
repnd the comdition a3 & yab-group of the b P {orms of

Some doubi appears 16 exiwt coscermng ibe comparmtive Wm of milary
lupm of the face of Tilbury Fox, sche agminata of Crocker and acnitls of Bar
théfemy  In Grem Bemaln a dintinction Is ofien made between the Last named and
theotbuglhnuaninvhkhﬂmldomwwmeoflhembxﬁmafnnﬂypuﬁn—
far bemy tertved scnitis while those which perszst a3 solid discreie papules are given
one of the other athes, The French apparently make no sharp
&mchlﬂ?m&dlmnﬂmhnndmnhufrmﬂym Degos
{1933) sates thet when acnithh conslsts of solid papuler as oppoted to thosc
mpblhi:huh{wltmdmcywbmkdom\}wcood}dmlpprm
Tibery Fox's mifiary fupus of the face. I this group the histology is similar to
1531 of the lichenoid tuberculrle described by Ocknly and Montgomery (1950)
and agata some ceses are Mantoox neqative. Tt 8 hardly ever ponible 1o discover
-wnmammmmhummmm«w
make any notew orthy impression on its courte with antituberenlom chematherapy
mhcﬁdhmlnhamhuoﬂpnhhxdouhlanh(y
Toe orJ de of Lewsnd ;ﬂmﬂyuu\lmlmddml:m:h
dicase exists and ot b well
defined and
o ftco];u:iluhmmiﬂm&y The qoestion at e 1 whether
ot oripmal report of Levandowsky ks quoted by Wike and Graver (1935) a
mmmmxmﬁmmthunﬁm
mﬂdmf%m&fm@nﬁ@b(&mmmm
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TUBERCULOUS DISEASES OF THE SKIN

only rarely) but also because of its reddish blue colour On closs examination
1t Is evident that the affected portions of the face are dotted by tnnumerable drscrete
lesions.  The majonity of these are hardly the sizs of a millet seed. On duscopy
a famnt, brownish-yellow central punctum persists 1n the tndivideal papales,
Microscopic examination reveals small sharply defined infiftrates made up pre~
domunantly of epitheliond cells and large glant cells centrally placed.  There s no
central necross.

Nothing further of note has been added to the clinical description of the disease
about which, however 2 considersble literaturs hat accumulated (Volk, 1931
MacKee and Sulzberger 1935 Wile and Grauer 1935 Pautrier and Wornger
1938 Laymon and Michelson, 1940 Laymon and Schoch, 1948 Mrescher 154
Snapp 1949 Laymon, 1951 Barber 1935 Forman 1936 Bamber 1938).

Laymon who has studied the disease closely over a number of years suhimanres
1n a recent paper (1951) the whole of the [iterature. While recognizing the chnical
preture as a somewhat rare entity he does not believe that a tuberculous astiology
based as it 19 almost purely on hustology has been proven.

HISTOLOGY

It 15 unnecessary in the present context to consider the histological features of skin
tuberculosis fn any detail but some companson of the vadous types of lesion in
terms of histology forms a useful basis for further discussion of ther bacteriology
pathogenens and response to treatment.

In lupus vulgans the cssentia] lesion is 1n the dermis and consists of few or more
often many adjacent tubercles  Caseation and necrosis occur but are commonly
munimal although varying degrees of non-specific inflammatory cell jnfiltration
arc observed Lupus vulgaris is a discese which continues for meny yesn,
frequently with spontancous incompleto remissions and exscerbations and
there are consequently connderable varigtions in the histological appearocet.
In general however it 13 readily distinguished from other forms of skin
" i pecific, inflammatory

The primary sore in its early stages shows the non s| acute, mmal
reaction which ia the host s injtial response to a first tuberculous infection.  As the
host s immune and allerge reaction to the organusm develop a mors characteriste
necratic tuberculous lesion may be seen, and, depending on the host s ability to
control the infection there may then follow complete healing, widespread dis-
semination or the state or balance which clinically and hustologcally is lupus
vulgaris

Verrucous tuberculosis, like the primary lesion, rescmbles lupus vulgans in that
1t involves the superficzal layers of the dermys  Histologxeally 1t difers from lopus
vulgans by presenting chiefly es a chronse inflammatory cell infiltration Typcal
tubercles though invanably present, are scarco and the characteristc closely
packed fodd of histiocytes and gw}:t mﬂicﬁ ;ln Iupullnv:gnm are sbsent  Asthe

¢ implies, there is considerablo epu Yperp)
na%m secondary ukeers and the similar skin lesions which follow the breakdown
of subcutancous tuberculous Iymph nodes differ 1n two rmportant respects from
the conditions which have 50 far been considered  First, they arise prumarily not
1n the superflcial layers of the dermus, but in the subcutancous fatty tissuc and
106



HISTOLOGY

hvﬂvmmlnf&nﬁnhuuﬂy-uodﬂ:dwhhthcfomﬁon-dlﬁfm.
Sceondly there is fnvariably dersté and
mm\mmwwmmmu«mmmmm
tubercie bacill can be iolated from the Jeghons. The acceptance of sarcold and
hercatides us forms of Sosls Iy fostified only on cimical and histological
1hess conditiom.

dnuomafnmuldmybalndkﬂnxﬂshhkﬁmt.bo’cc!hw
vulgaris. mmmwdmmmmmmmm
mpuﬁdalh)mdhed&mhhw:d:rﬂuﬁhﬂymbummnnwm
bt the pecroshs and infammatory cell Infiltrations which are found, in greater
or kemer degree in Jopus vulgarls, are casentialily absent in sarcoud.
xnmmmrﬂdmmmhmmmmmpmmmw
m«mrmmmmmmmmwmum
fess convincleg.  Neverthelen, there b in all some reproduction of the charucter
istie ceftaber resction which makes {t oecessary on histolopcal grounds, 1o accept
(e posalbility of 8 tabercal togy
It will be seen that, although the majonty if not all, of thess kesions follow the
tmphantation of tubercle badilil in the tkin, there are constant differences fn the

uicers ahow maomal and inflammsation and on the other the lesbons of
sarcoid are characteristieally free from swch changes, Verrocovs tubervnloss
and the varioas types of I vulgars intermediate pontions, The

Mmﬂndmwmdmmmimmbumlmhbchidy
ho {n & series of extensive o~

hkdhmdmfmuhmnmbaafptm,typcd determined

Vn’(v;knce((]nﬂih. 1916 1516e 1919 1972 o wod betr

nfith compared straim holsted from
“‘thw'wmwmﬁxm‘ﬂ@”
1w P Y
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TUBERCULOUS DISEASES OF THE SKIN

bone and joint disease possessed atypical cultural characteristics, strains of atteqy-
ated virglence were, with rare exceptions wsolated only from patients suffermy
from jopus vulgaris or tubercnlons of the cervical fymph nodes. These retnls
were confirmed by Jensen and Frimodt Muller who examyned 35 strins rsolated
from lupus lesions and found that 30 of them were of attenmated virolence (Sensen
and Frimodt Muller 1936)

It is evident from the bacteriological standpoint that tubercnlons of the skin,
partrcularly lupus volgans, 1 an almost unique form of tubercnlous Iofection  The
remarkable incidence of attenuated organisims has not been explained but there

— —_— - -

f the
are two obvious possibiliies, First lupus vulgars may be the response o
skin to mfection by an organism of previously attenuated virulence Orum‘c{l
there may be inital infection with a virulent organism which b?;‘m? i
during the course of the disease. The principal objection to the tuy‘f;h i
that there is 2 limited reservoir of attenuated strains  Most pau::dm i
valgans are infected by exposure to the usual sources of tnbercie it
study of a very large number of strains obtained from such wnm:mmt e
ohserved in 1922 that very few were attenuated. Ths suggesta that ’andmm
stances a virulent snfecting strain 13 modified by residence tn meﬁ:‘:(m'(inﬂ]th b
pancats in whom & second biopsy wes taken five years after m&nmd o
able to demonstrate such & chnnm;:;h . ;-l: l(]:;nud:mnd’ ]:;tﬁcg% rued :xwewwof e
light or abnormal temperature Te3pO e o the possible
calciferol in lupus it 13 of interest to specula
therapeutic effect of e



BACTERIOLOGY

1omshp between jon, cxp to Hght and tion of vitamin D

bkmmm ba m;hﬁkd\hﬂwbddnbmﬂﬁpmwcuhmﬂmdmw
Wﬂwﬁt‘ nh'hkhnnbemmhmﬂhthdrvﬁn}wlmﬂmﬂdﬂo-
tymhmc.nd cmm}mn(l947 uﬁbulqmmhd‘o'éhs&mmm
1950).L Inm‘mcd;'- hobic lipkd sut wthhmndxﬁathcmn‘:m::;
- drridoog i fimd media they appear s soBd serpentme cords
pl mﬁo:mmmmmmumkmmhmlmﬁu.?&
mbnmnhnﬂ which do ot produce this Tiped mln:du-paﬂu
«hnuxtdaﬂdmhﬂuidmdhmdpmdnccdhm:momhmlcmaunw

8, o O
(]
-] ¢ '
e
nEoesE g ¢
et . .
nmu(‘s&hm o cg s ° l
»® o o

for the property of virulence (Allgoner and Bloch, 1945) and removal of the Fipid
by »astung with petroleum ether reduces the virnlence of the organiums (Bloch,
1950}, Thewe observatioms fndicate that the charactenstics of the organhim which
enable it (0 produce progresive diseass muy be quits rapsdly modificd by changes
n 13 physcal envt The ability that the fon of virnlence
which follons long rendence in the sidn and the clinical resuhts of calciferal
therapy could both result from identical changes in the phyncal environment of
the d duc to docal of vitamin D has been investigated
(Wetherley Meln, 1952, 1953} Tuberck becllll Bokated from lopes lesdom in
lc\mlpnlkuumdfemdwbeohuenmudv&ukncuwmmmmedbylhn
wmmdxwmmmm-mrmwmw
characteristics Intermediage betw een the chssical virulent and the classical avirutent
nmﬁll). llh:vduld\bcrd‘mbcnmcdthrdmlnglhamu“he
dmase straing lost their abllity to prodoce the factor  Anempts
-mmmmdewm\bﬂhqllmﬂndnnyamldbe[i:idmdhmm
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TUBERCULOUS DISEASES OF THE SKIN

bone and jount disease possersed atypeeal cultural characteristics, straim of atteng-
ated virulence were, with mre exceptions, Isolated only from patients snffermg
from [upus vulgaris or tuberculoss of the cervical lymph nodes. These resuls
were confirmed by Jensen and Fimodt Muller who examined 38 stralas Bolated
from lupus lessons and found that 30 of them were of attenuated virnlence (Jensen
and Frimodt Muller 1936)

It is evident from the bacterjologreal standpoint that tuberculosy of the sk,
particularly lupus vulgans, is an almost unique form of tuberculous infection. The
remarkable incidence of at d or has not been explained but there
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two obvious ibditres  First, lupus vulgans may be the response o
fﬁn to infection g;:n organism of previously attenuated virukence oram%
there may be mutial infection with a virulent organfsm which bccomc; e
durlng the course of the disease.  The principal objection to the ﬁ ypoﬂnwhll s
that there 15 a limited reservoir of attenuated straing. Most pa uIli Y
vulgans are fected by exposure to the usual sources of tubercle bac pay
study of a very large number of stralns obtained from such mun:dmm s
observed in 1922 that very few were attenuated. This suggests that l:nd e
stances a virulent infecting strain is modified by residence in the .ktn'Gnﬂhh -
patients m whom & second biopsy was taken five years after thzinﬁ:;d e 10
ablo to demonstrate such a change. He considered that con e the
light or abnormal temperature might :w lhcfi‘;pontdtbolcs fnctorw onn e "
erol m Iupus ft 13 0 eres
therspeutic effect of caladf e pecula possib
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these
be comidenb lncrensndnhhcymldbcimnpmcdmtmof
lt:?m\hnm !gymmmmhhmpmdtodmmlym
sapects of this problem. Fhl,th:rdﬂum:hlpo(lupuvu}prh-ndnnylupm
and, secondly lbcmrmd\h\mdcmdl\imlhemﬁda.fmwhhh
nismarely i ever possible to recover the tobercle bacilhn.

lenomt of wrty and & coosiderable number of the bessons of Tupus
wﬁfqﬂwha@h?mhmdmmwhm:m The
d]nkthdhnw!opalramrudthcmtypuofhmue,hmwnmmb
&ﬁumndtknht&:t‘htbunnmhnmﬂﬂorﬂy:xphmedinlcrmsuf
differences in smatomical siation.  Some clue b provided by a comparson of
1he genena] age sncidence of the two procowes. Lupos vulgan most commonty
develops {n children between the ages of 2 yours and IS years Warty hupans B
WDCommon fn this age-§roap and iy inftiasion can maally be retated to an external,
often antogenous, fafection of the tkin in the older agegromps In terms

snd tobereul fvity the csaential & berneen mdtrdml
in these two age-groups i3 that in the yoenger group who develop tupus vulgans

developt in the individml whose primary infecthon i In the skin
siderably from the akln ity of the individual whose primery
fecten &, for example, {n the lung of the gut.  This tnaphies that tupuy vulgans
will only develop in those individoah in whom the pnmary tuberculous fnfectlon
wintheskin, Warty lupa will, on the other hand, follow toberculous redafection
of the sidn in indhdmb who have been previomly immonized by a promary
palmomary of alimentary infeston,

The explamatyon is, of coursc, 0o more than a bypotbesls, but it b supported by
\huaﬂmvgﬂndebwnﬂouth\-m\m&cq\rmmqndo{ammhﬁdm
sk complex fs (he development of tupus vulgaris st the site of mocnlatxn,

The teberealides.

Whtn the group of conditions classified as tuberenlides 1 considered H evidemt
that of the eriteria of chsical pathol ™
qﬁenwhtqfarwmhnoutn{wmynﬁdwlhnmzymnmmbadc

bacills snd, in spite of their climaal and histologacal features, thelr tuberenlo
setiology must be swspect.  Further the l

for i 13 evdent that the body has only & f rued vl
of tab

e ! lumhted repertotre of cxllatar racten
:ﬁel‘* prs mlern may be prodoced in retponse to &
variety of non-tuberculons Chirdcalty bow close awmocati
dlmwdmw:ﬂu&mwb—mmsﬂm X

banlli, CoOCEpts
mhmﬂymﬂmlowmtﬂnﬁlwdmmhﬁm
m



TUBERCULOUS DISEASES OF THE SKIN

virulent tubercle bacilli by prolonged in vitro exposure to calelferol. Strafns were
subcultured in the presence of calciferol for up to two years but no modification
of colonlal morphology or animal virulence was effected The mechansm of
attenuation 13, therefore, stll obscure, but the studies of Gnffith, Jensen and
Frimodt Muller clearly establish that the skin provides an unfavourable environ-
ment for the tubercle baclllus and this is, obviously an mmportant factor 1n the
pathogenesis of skin tuberculosis

PATHOGENESIS

infecilon are
essential factors which determine the course of any tuberculous
Eﬁ. the number and virulance of the infecting organisms mwﬁ:ﬂbi:
reaction of the host to the particular infection. This general pri 1350 ot
fully discussed by several authors (Rich, 1946 Dubos, 1950 Lune, s pre-
1950) and need not be claborated here.  The reaction of the host, w

toux reaction.
mg:dﬁli;dﬁg of the wide variety of processes grouped as tubercalosis of the
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TREATMENT

others.  Dowlin and Prower Thoams s first case developed ecute inflamomtory
mfmbndhnllupm-fwmhnhuummhdbcmn carly aggravation
«mmwmmmmmmmmydmmw
tnbccuﬁn‘usobamtdfmnun}ybvhhn‘n(lwnonlpwpofﬂhmﬂhﬁud
aws of lupot. Subsequently many acthors huve reported on the occaional
m&mh&mh&lmmmﬁnmﬂdmmm
festatlons ehewhere on the skin or fn other orgams (Green 1947 Nelam, Kovacs
and Farago 1947 Simon.;:;; Grzybowski and Misdrmald 1950 Marcunen
and Nieben, (951 Rishl, {

Subsequent observation of patients over a penod of 10 years has shown that
mmnummrmmmmumwmmmmuwm
control by funther treadment.

Marcoysen and Nielen (1952), in a report concerning 280 cases of lupes treated
with califerc! atone for 3 5 yean, made the following obeervations during the
first course of treatraent, histclopeally verified fnaciivity was obtamed in 83 5 per
cent. Treatment beyond 34 months did not add to the number of symptom-free
patents. A sy i tendency to s & d and it was
therefore reasomable 10 tupposc that the majonty of akiferolireated patienty
would suffer relapse within a LimHed observation perlod. At the end of the
experimental period onty 33 per cent of the paticnts remafed symptom-frec afler
one course of treatment.  $1gm of a apread ot flare up of the Wwherculom process
were demonstrated in 154 per cent, in 11 1 per cent of these in prevomly un-
affected areas.  More than half of thets ocourred in orgass other than ihe skin,
Comparison with Finsen trestment showed that trapsitory freedom from symptoms
secoed to be obtamed 1n a iderably higher p e by cak than by
the Frowen (ight.  The Finsen treatowent, however was limited by the fact that ju
practics it B mpowsible to obtain freedom from symploms in the most extensive
cases.  Martussen sugpests that the fundamental difference between the two
forms of might be explained as follows cakeiferol acts on the tob %
tmoc without baving & bacteriostatic or bactericidal effect, 30 that the Hberated
bacilli may stay m the body and may produce Jocal recurrenee or freth tuberculos
proceuses. On the other band Finsen treatment givey a purely coumetic result
without affecting the balance of the tuberculons mfection,

Dazgers amociated with treatoent with ealedlerel
lzhimmhemkmtnlhualdruvlhhrpdmaprmkummy

mw;-mmmuﬁcmwm.mmmmnbmmmzmﬁwmm

sotice of many dunng the treatment of Jopus. They #re, in the order of frequency

constipatsxy, bots of weight, nawnee and wm}tm;mbh Mmdcm.mlhun
fympoms are perhaps, atuays awocated with some degres of
toon dimppear with the cevsation of treasment or redaction Iy dose, Ingra

Anmnundm\m(lmdrwnlunﬁm;olhzmmbmposdbim’o{auﬂ?
mlmnhumwmmwmhuum '




TUBERCULGUS DISEASES OF THE SKIN

nature The work of Sabin and others (Sabm, 1938 Smithburn and Sabln,
1938 Ungar Coulthard and Dickinson 1945} established that dead tubercle
bacilli or chemical fractions of tubercle bacilli are capable of evokmg celtular
reactions often distinguishable from the lesions produced by Live organisms only
by their tendency to spontaneous regression  Luric s studies on the bactencdal
activity of monocytes indicate that 1n the immune and sensitized host these cells
have an increased capacity for the phagocytosis and destruction of living tubercle
bacilli (Lure, 1939 and 1942)  On the basss of this evidence 1t 18 possible to sogeest
that 1n, for example, the papulo-necrotic tuberculide the skm fy involved as & result
of blood-stream dissemination of living or degenerate tuberche bacill: derived from
some separate tuberculous focus If under these crrcumstances the ocal -
munity of the skin 18 adequate and the numbers of orgnnisms are not overwhelming,
it is reasonable to assume that the implanted tubercle bacill wall be faurty rapidly
phagocytosed and destroyed By virtue of their chemical composition they will,
however still be capable of evoking the clastical cellular response with, possibly
an assocated non specific mflammatory reaction  The leston will at this stage,
therefore, have many if not all of the hstological features of tuberculosis, mill
contan no viable tubercle baall and will, quently regress sp fy
It wall in fact have the essentral charncteristics of the papulo-necrotic tuberculide.
If the remaining conditions 1n this group are exammed in this light it 1s posuible to
construct logical hypotheses which will explain their structure and climcal behaviour
1n terms of fundamental pathology

The skin Is evidently an organ which from an immunologiul point of view &
capable of developing 2 vanety of specific and independent patterns of reaction to
various sumull ~ With the exception of certan conditions, such as the rosaccoms
tuberculide, which are possibly not tuberculous at all it seems reasonable to regard
the whole group of tuberculous and tuberculide lesions as manifestations of varying
states of skin immunity and senntivity to the tubercle bacillus.

TREATMENT

In Great Bntain lupus appears to be a slowly vanushing disease. It was never very
common but pauenpu wel:t not often completely cured of it and many attended the
large gencral hospitals for many years, some for the greater part of thar Ih'csf
The reason for the change 1s perhaps partly due to a decrease mn the incdence ©
the disease, but no doubt principally to the employment of caleiferol 1n mnsm[';
doses 1n treatment, introduced by Charpy (1943) in France dunng World War
and by Dowling and Prosser Thomas (1945) 1n Great Bntain It 13 1nteresting ;o
note that the dosage found by tral and error to be effective was about the nﬁc“z
both countries and has hardly been modifled since that is an ymtal loading o
of about 150 000 international units daily for about a month followed by rmrt;lum
treatment with 100 000 international units daily for @ year or more. The i
were impressive and 1t appeared that the problem of lupus was on the wnyl:?mt;o
ton The costly equpment and labour which the treatment of Jupus had o
demanded appeared to be no longer necessary Vachon and Feroldi (1945)
hinted at the probability of relapses by drawingattention to the fact mzhk;ﬁgiﬁ!’
cure was not always obtamed even when the patient appeared to b;o ;nby
symptom free. Their observations were later confirmed by Joppe (1950) an
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others. wummm:m“dnmmemkmm
mmmofbnlw-fwwebaﬁnuumhdbcm arly sggravation
dqmptmmwmhcwhhmdmlwlnthemtendtyortbem:uunm
tubercufin was observed frequentty by Macrae (1947) on & gromp of 20 hospltatized
axt of lopas. Subsequently many authors have on the occxuonal
mo{m&ﬂmht&mmthnmdmmmﬁ
festations ehewhere on the akin or In other organs (Green, 1947 Nekam, Kovacy
and Farago, 1947 Slmon, 1947 Grrybowskl and Miedrinald, 1950 Marcussen
asd 1952 Rihl, 1952

Suhm]'uemm obumwnofpsm) over & period of 10 years bas shown that
p&ulrd:pwwcmﬁaqnamymmnhcdbnxunmﬂybebmummdu
comrod by further treatment.

Marcoen and Niclsen (1952), in & report concerning 280 cases of fupus treated
hh cakiferel alone for 3 S years, made the following obrervatiom during the
first courss of it Tty venfled inactivity was obtained In 83 § per
cent. Treatment beyond 34 months dxd not wdd 1o the number of symptom-free
pabents. A systematic tendency 10 recurrence was demonsimied and it was
therefore rezsomable to suppose that the majority of eakciferol-treated patlents
would suffer relapso within a limited obwervation period. At the end of the
experimental perod onty 33 per cent of the patients rematned symptome{res afier
one coune of treatment.  Signs of & spread or flare up of the tuberculous process
*e7t demonstrated In 154 per cont {n 111 pey cemt of these 1n previomly wo-
affected aress.  More than half of these occurred in orgaus other than the skin,
Comparison with Finsen treatment showed that trantitory freedom from symptoms
seemed to be obtalned in 2 o hugher p Jafero] than by
the Fhomsen fight.  The Finten treatment, however was fimited by tho fact that in
peactice it 18 rmpossible to obtaln freedom from symptorm in the most cxtensive
cases. Maramien suggests that the fundamental diffefence between the two
forms of might be cxphined as follows calciferol acts on the tubercul
theme without baving & bacteriostate of boctericidal ffest, 0 that the Wbersted
bacuffi may stay in the body and may prodoce local recurrence or fresh tuberculons
processet. On tho other hand Finsen trestment gives 8 purely cosmetic resnht
without affecting the balance of the tubercaloms infection.

Danzers amocisted with treatment with caleiferol

It has always becn known that calaferol in large doses provokes in many
fatents a number of toxic yymptoms, and thess bave been brought foreibly to the
otice of many during the treatment of lupms. They are, in the order of frequency
and malaite, Beadache, wndigeston, aporexis, thirst, wnd polyuria,
contiquaton, koss of welght, pausea and vomitmg, photophobis and coma.  These
Qmmmmhps.-hqnwrdwﬂhwmﬂemdhmhmhmd
100 with the jon of or reduction 1 dose. Ingram,
Amn;nndmnmn(lﬂndrwmmmwlhcmmmmtyufuuﬁn;
permanent ot at keast vexy prolooged renel damage by tha treatment.

Foﬂmmgthcpnblnﬂonu(lhcwrkuflknlmhumbowﬁnx.&nnh,md
Macrae (1933) sabgected all caser of lupent and tuberenlons adenitls under treat
mru‘h.huh!ﬂummmetuufofmn(cﬁdntylndﬂﬂmwduoodaldm
k:l:abim treatment, at monthly intervals dutng treatment and after fis
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TREATMENT

completion. Nearty 100 cases were studied and foflowed up for a yaar or more
after the completion of treatment 47 of these wore chlldren £od 49 were 28020,
Of the 47 children, 30 were investigated for evidence of rena) impairment doring
e course of treatment, Tn 13 crses some degree of impairment developed, 2
showing at oxic (ime less than 40 per cent of normal sverage arca clearance. At
the follow ap of these 13 cases the brea chetrtnce was found 10 be pormal in all
except one whose remal function was very slightly smpatred.  Of the remainisg 17
five of whom developed clinical tonxaty during treatroent, sHght impairment of
function wat found fn onc who showed a wrea clearance valoe of 66 per cent 2
years after completson of tresiment.

Of the 49 adults, 32 thowed varying degrees of imparment of renal efficency
duting treatment.  In the final atsessment, renal function rermained lmpaired
15 and § patients were not traced or decined the investipation.  The relationship
of the blood calelam kevels to dres clearance vabres s flostrated in Table I This
indxcates that while comparntively low gross calctum levels may be arsocieted mith
Impaument of rem! fonction, the kidneys are almost certatn to suffer damage when
high levels are stiained.

Tablc 11 iourates the incidence of clinical toxicity in refation to blood alaum

in chitdren and adults. 1t bas often been stated that clinkal toxkcity and

TABLE HI
Cunacar Toxerry = Reation 7o Bioop Catcro Lever

(Do by Gaarsain amd Macree 1939
A—dduits

Hithett Showd colomen kenel b ey per 100 ml.
e Tewh
910 11003} 11 12]12 13) 1344 14-15 19-16] 16-1T (18 1519 7
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TUBERCULOQUS DISEASES OF THE SKIN

hypercalcacnua are unrelated. The Table shows that 18 out of 24 adults who
exhibited intolerance developed blood caleaum levels over 13 milligrams per cent
whle In 6 cases the blood calcium was found to be 12 milligrams per cent or less.
In 10 out or 12 children who extublted clinical itolerance the blood calonm
levels exceeded 12 milligrams per cent.

In all patients the blood cakium levels were estimated at monthly mtervahy,
sometimes & few weeks after the onset of toxic symptoms. The levels sometimes
dropped quite rapidly after treatment was stopped-—as 1t always was when toxcrty
developed—and it 15 possible that some of the figures obtained may have been
lower than those present at the time of maxmal toxicdty  Onthe whole the findmgs
suggest that while toxsaty 15 1n fact related to the disturbance in calcrum metabolsm
produced by caldferol 1in large doses such disturbance does not necessarily pro-
duce toxic symptoms 1n all patients. On the other hand toxicity appears to be
unrelated to renal imparment While toxic symptoms disappear rapidly on the
cessation of treatment, evidence of renal impurment persists ustally for some
months Table 1V shows that 6 out of 13 children, and 11 out of 29 adults who
suffered renal damage, exhibited no sign of toxicity at any tme.

TABLE 1V
CLnicaL Toxicry COMPARED WITH RENAL EFFICIENCY
(Dowling Gaxnain and Macrae 1933)

A—Adulrs
Urea clearance below Clidenl soxicity Towls
0% 0 + + ++ +++
- 2 2
502, - - -
~758 1 - = - 3 4
3 - 1 - 8 10
~§ 7 2 - l 1 l;
-~ 3 2 2 - -
_uoz{(Nanml)} " 2 - - - 13
Totals 25 6 3 3 12 4
B—Children
- 2
- ! z ! z 1 t
- 5 5 10
~ 452, 5 2 El -
-gg 8 1 - - - H
239 { ermad 4 ! z 1
Totals 18 4 6 1 1 »
=~ No todc symptoms.
- mpt sometomes T attributable to the drug.
Xm‘hn;mmwmmh.mmmmwmm

to constipabion.
and loss of weight, nausca snd vomiting.
116

++ +Wo
1



TREATMENT

ﬁmhkdmdmt&mdmﬂm\m\bdmmfmmeﬂt;uﬁ
of fupes fs oot without danger Ildnyt:ppunthtmdxnr;“d
hypﬁa!mcmh\nvhkhllmyﬁwmelnd'hﬁl,uﬁn:\o&pnﬁ ukimncﬂ
!u\bc:mlmhub.myamdnmptothcﬂdnml:{ﬁ‘myumodu
doscly wth hypercaleaemis, bt 1s cehaniim 5 not

fopas m
mmurmmmmmwsmwum
m:dmmaﬂlhhmhnumlnbmdmeptnmmthnmﬁuodcbdn;
Mdtum:mnm}ncﬂxmlﬂthﬂumhbm ASl pathents made
excellent further progres on the combined treatment. ‘The dose of streptomyds
wn | gramme dafly and it wss continoed for 6-9 weeks. In a7l cases the tubercu-
1ous ketlont appesred to bo climeatly cured. Cornbleet stated that streptomycin
alooe did ot sppear 1o be helpful n the treatment of fapas. These observations
were contirmed by Craps, Lapire snd van Runckeiea (1952).

Thisemlcarbarsae

This n Sast been Tittle used 1n Great Beitaln,  Several
authors (Joed, 1949 Kalkofl 1949) found it valmable but on tho whole kest relisbic
aaliferol

e aeid Iy druzide (boaiard)

Ths, the moxt recent of the antitobercuioos drags, T betn in me in Greay
Brtzln for about (8 monthe. Dowlmg and his colleagues (1953) and Donlng
and Sevtlle (1933) reposied on 16 cases treated with Bonderid for 4-3

AR except two of these had p recerved for & profonged penod
and lad cither retipeed or proved resistant to the treatment. Some had slso
been trested i addition with and with ths b The
dosage was from 3 10 6 mifigrams per kilogram of body-weight.  All the patients
with the exception of one, {n whom Ureatment was abandoned becauss of taxic
effects, showed weff-marked mmprovement within a moath.  After 2 months ooly
1 ases showed any cofinkal evidence of acthvty  Tori effects occurred in 4
patents, ope des § severe vertigo and a coarse tremor of the hands whach

daity

elopin,
pernted tven wih b dose of 0

Rumsell 2nd Thoroe (1953) reported progress on 15 cases who had been treated
for periods vanymg from 9 10 30 weeks. Afl bad rade quiet but steady progress
;n:hedmeoanlemhdy Rasel! and Thome made no meathon

Sommeralic and Muloe (1933) reported 26 oaes treated n the
penods of 7 n\md\hhhmmembdtammmhmdm
Mmmtmcﬁmm!nmbuﬂhhdﬁmtwmﬂyuﬂfmhmﬂon
of trestment.  BraunFako and Rathjens {1953) have treated 67 cases of cutane
mmmMyhm,‘hhbouhmmmdmLhcmdud
m-mﬁgmmmm
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hypercalcacmua arc unrclated. The Table shows that 18 out of 24 adults who
exhibited intolerance developed blood calcium levels over 13 milligrams per cent
while in 6 cases the blood cakdum was found to be 12 milhigrams pet cent or lesy.
In 10 out or 12 children who exhibited clinical Intolerance the blood cakium
levels exceeded 12 mulligrams per cent

In all patients the blood calcrum levels were estimated at monthly intervals,
sometimes a few weeks after the onset of toxic symptoms  The levels sometimes
dropped quite rapidly after treatment was stopped—as it always was when toxrty
developed—and 1t 13 possible that some of the figures obtaned may have been
lower than those present et the time of maximal toxiaity  On the whole the flodmgs
suggest that while toxreity 18 in fact related to the disturbance In calcium metabolism
produced by calclferol in large doses such disturbance does not necessarily pro-
duce toxic symptoms in all patients On the other hand toxicity appears to be
unrelated to renal impalrmeat. While toxic symptoms disappear rmaplidly on the
cessation of treatment, evidence of renal impaltment persists usually for some
months. Table 1Y shows that 6 out of 13 children, and 11 out of 29 adults who
suffered renal damage exhibited no sign of toxwaty at any trme.

TABLE IV
CLINICAL ToxICITY COMPARED WITH RENAL EFFICTENCY
(Dowling Gewnaln and Mocrae 1953)

A—Adults
Urea clearmce below Clinical taxicisy B -
o + + ++ +4+
- - - - 2 i
- - - 3
) ; - 1 - 6 10
-45 7 2 ; 3 1 I;'ll
- 3 2 - -
-15 {(N"m"”} it 2 - z 13
Totals 25 6 3 3 12 49
B—Chiiden
- 2
~75 1 - 1 - ] :
z 5 2 10
-4 5 2 k] - 0
- 8 1 - - -
Z1s {(N"’m‘n} 4 1 2 1 s
Totals 18 4 6 1 1 30
0 = No toxk sympioms. 5
ctiry to the drug.
. i’f.'f.i“’“ che, o ecta, imes thirt and polyuria tendency
10 constipation.
- bow.nndlauo(‘uﬁt,mmmdvmﬂun;
+11 - :gg:mmmﬁmmmmmwwMM
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Sarin, 3 cheervations on the effect of aakiferol on phitoolc acd
it nmmrﬁfmwwmuﬂd«mummmwmu
the reaction of the host. Phihioic acd b ons of the lipid consttoeats of the
mbﬂdchcﬂlmvhugwheﬁmhtcdm\oth:mmm:cﬂlnhrmim
mmmnﬂ:tolhxprud\mdhylbemhadcb‘u'ﬂmimﬂmnm Contthard and
Dxckinson, 1948} erbgu(lws)foundthnlxmnmﬂndmmmnﬂmdmld-
ferod enhanced the repair of these granulomas and induced a cellular response
tmilas 10 that produced In treated (upat. Jensen s (1948} cluica! ttudres on the
tﬂmdlxx}h}eﬂbnofrhamhblnlwnnmﬂb&thum!uu{wnﬂaﬂ
mmpymduemmebu\nmuh\lmo(mmiand( This i confirmed
bylhememtc:pumulimeﬂ}pdonoﬁhemodco(mmo{meﬁum
flamp by vas der Lugt (1957)

Al the available evidence therefore indicates that calcifero! ftself has no direct
effect on the (obercle baciThnt, but that in the trested patfent there 42 local socomu-
1attoa of vitacrdn D {n the tkin which revahs in o stimutation of the ceifular reaction
of the host to the chemical fractions of the tubercle bacillus.

The fact that o effective forms of therupy cakiferol and 1be antibecteriat

The antibactertal therapy of any form of tnberculosis i soomer of Jater complicaizd
by the development of drog-resistant sirains of tubercle becilll.  This difficuliy is
10 s0me extent overcome by some form of combined therapy and two or more
ics may be wsed H ty The distinct modes of action of cakiferol
and astsbacternl chemotherapy suggest that, in spite of the dramathe results which
ate now bemg, abtatned with konkazld in the treatment of lugwo, there may {n the
fatwre be & place for cuedferol {n the combined therapy of drug-rmafstant cases
There # alresdy tome cvidence \hay calcifercl and 1he antibeciera) agems ar
sywergntic. The effect of cakefferof appean to be enhanced by the
of thitwmmearbazone, par B 2533 or sirep {Combieet, 1943
Richl, 1952 Sainz de Ap, 1952) and Craps Lapitre and Van Runckelen (1952)
Townd that although cakctferol or & of cakife and
mﬁm-uol‘{\e sreptooryemn alooe was ineffecthve.
action of the Finsen famp in lupos vul, tas recently been in-
vestigated by van der Lagt (1992) of the Frnsen !m\ﬁ{meud‘i’mmm
mwyknmymdehhunwunhdmuomnﬂhbk,H:hubawn.wry

cozmncingly dat the Fovsen Bmp produces iy effect by mereasing the Socal
copcentrauon of vitamn D lrmnalhhjoacdhmp:nofllgpmh(m
o prodoces a0 change. lflhcwhol:hlnnnthm\mdntudvmhnhmnouiﬁgh!
mdmn\hdnunsdmnybﬂacﬂ‘cambuuumnmtylulbcmvhkh
cooturs erponierad M the experiment # repested and hght of the wavelengths
:cdmmrylocommﬂm(ouk{«dhadndcdbvﬁlmh@nn;doa

ﬂnnudcnlthnheldmo(cﬂdftmlmdthﬂmhmp o
ud«udmalbmhwnducelhaxrﬂmbymm}nﬂ:mlcm;‘:'
he tobercle bacilfus, il of e bon s specife *
Thave fisding, the rersity of caleaferot thera
Py and the rarity of skin tubercutos
Tu::uhimm‘lhthmhmﬂyupwdwlbcm:“(nmuﬂh.lm
Mum, W)mﬂu&thll}tfmmn(vﬁamhblnlbelﬁnhm
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TUBERCULOUS DISEASES OF THE SKIN

calaferol and more uniformly relable It will no doubt be used in combination
with streptdmycin as advocated by Joiner and his colleagues, or with calaferol.
The relapse rate will not be known for some while,

Local trestment

Owing to the smplicity of the jreatment of Jupus with calefero] and other
chemotherapeutic remedies, local treatment of lupus has probably been somewhat
neglected 1n recent years  Yet the need for local treatment fs now even greater
than formerly when only cases of limited extent could be helped.  Gauwvam at
the Lord Mayor Treloar Hospital and Macrae, at the Mordand Clinks at Alton,
have continued to treat all cases of lupus controlled by calaiferol or sopazd, with
cither the Finsen Light or the Kromayer lamp combmed with the application of
pleric brass paste (basic copper sulphate 85 per cent zinc sulphate (4 per cent,
pienic aeid 1 per cent) or with brass paste alone, Macrae (1953) has observed
that picric brass paste has proved more effective as a selective caustic in lupos
treated with isoniazid than with caleiferol histologicel companson of the lesions
treated by the two methods offers a reasonable explanation of the difference.

The mechanksms of effective forms of freatment

It 18 of interest to compare the modes of action of the main types of therapy

which are effective 1n the treatment of skin tuberculosis particularly [upus vul_am
1 L » 1 ~
1 , l
1 L] 1 L] ]
a

tuberculosis. The considerable vanations in clinical response to duieresit fuu
bactenial substances probably depend on two factors  First, ability of the partice
lar drug to penctrate and accumulate in the lesion, and secondly the degree to
which perpetuation of the particulsr Jesion depends on the presence of viable

tubercle bacill rather than on some abnormal rmmunity reaction of the host.

The most uignificant result of recent studies of the clinical and hastological
changes associated with effective chemotherapy particularly isoniazid 1s that they
differ very considerably from the changes which follow the successful admustra
tion of calaferol The differences are sufficiently marked to suggest that the
modes of action of these two forms of treatment are fundamentally dissimilar
With 1sontarid there is resolutlon of the tubercies with minimal histiocytio actwvity
(Milne 1953 Whimster 1953) With califerol the primary and essential change
18 increased fibroblastre activity with only secondary replacement of the tubercles
wth scar tissue (Vachon and Feroldi 1945 Freudenthal 1948)

Studies of the mechanism of action of cakiferol in lupus confirm this hypothess.
Prolonged and repeated subculture of standard virulent and of attenuated lopus
strainy 1n the presence of calciferol showed that their growth viability and virukence
were unaffected by calciferol  This indicated that cakeiferol does not act as a

fating the
bacterlostatic or bacteriocidal agent and suggested that ft acts by stimu

reaction of the host to the organism.  Further investigation showed that it has I;JO
effect on the repair of expertmental non tuberculous skin lesions and conﬁm:t:ﬁ:;clJ ¢
clinscal impression that sts action 15 specifically antt tuberculous (Wetherfey Meln,
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TREATMENT
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Drkimson, 1948). Strraper (1548) foand that parenteral adminhmation of calar-
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simitar to that prodoced in treated lopo. Jemsen 3 (1948) clinical stndses on the
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effect on the tabercle bacilios, but that |n the treated patrent thers is & local socomu-
taton of vitamin D o tke skin which results m a stimulation of the celtular reaction
of the host 10 the chemical fractions of the tubercle baclitus,
The fact that two effective forms of therapy cakciferol and the antibacterial
Bpents, bave entirely different modes of action i of sowe 1igmfieance.
The antibactern therapy of any form of tuberculosts b sooner or later complicated
by the development of drog-resistant straim of tabercle bacllli. This dificalty Is
to some extent overcome by some form of combined therapy and two or ot
jt may be meed timall y The distinct modex of action of cakiferol
and antibucterial chematherapy suggest that, m spite of the dramatic resals which
are pow bemg obtalnad with monfazid fu the treatment of lupuy, there may in the
futere be a place for cakeifero] (n the combloed therapy of drug-renstant cases,
There s already some evidence that cakerferol and the antibacterial agents are
symergistic. The effect of calaiferol appears 1o be eotanced by the admintsirstion

of 1h por scid or {n {Comnbleet, 1948
Ruehl, 195 Sainz de Ap, 1957) and Craps, Lapitre and Van Runckelen (1952)
found that althongh calciferot or 2 b of calclferof and 3

gt be curatne, streplomysin alooe was ineffective.
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TUBERCULOUS DISEASES OF THE SKIN

important part of the natural defence mechansm of the skin and suggest that Tupws
vulgans in particular 18 essentlally a manifestation of a vitamin deficrency which
deprives the skin of 1ts ability to react normally to implanted tubercle bacill
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TUBERCULOUS DISEASES OF THE SKIN

important part of the natural defence mechanism of the skin and suggest that [epas
vulgaris in particular 18 essentially a manfestation of a vitamun deficency which
deprives the skin of its ability to react normally to jmplanted tubercle bacill
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CERTAIN FEATURES OF THE HISTORY OF THE DISEASE

bixcation, Bocck pointed ot that in 1836, at the Iatermaional
M&wmhmuwmlmdmﬂuwmmmhd
mdmf&d,undhddcdlhﬂ“muﬂdﬁnmap«bmdmmbmo(
mmmemm-mmmmmxﬁm.m
fts character | had not mysedf at the time examined it histologically .
Boeck. Jomhan Hmeht 3 deeription of “Mostimer’s malsdy
published in 1898, and maintsined that it was a case of the sume disonse (Hotchin-
300 referred to hi case a3 “lupoy vulgaris multipler pon-ulcerasus et non-serpe
ginosos™)  In severa) later works, up to 19)h, Botck dealt with the chinxal
mansfestatons of this disease the aetiology of which he tried to dbcover It

~which be tabsequentty ehanged to “benign miflary-Jupoid ”—it most be obvioue
that he not only described o disease of the skin, but ooe which involved several
intermal orpres. It b therefore tncorrect to Hmbt Boeck’s same ondy o the
cutancous manifenstions of the discase while other rames are linked with cther

the genend ok of the dhease~"lymphogranlo-
matons benigna  for eampie.

ina correpondence in connexion with an Engluh doctor's employment of
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the lymphatic glands, the the
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r\mhn&nahdyﬁum Wdotlt, capable of pr {rg 30 many ch 1otk
catwrey, {t n 1o varicus descriptions of one and 1he same dbease |
oedical inerature, Bcunsdc-cﬂpdon(lm)o(“lupu pcmio"hvu:n:
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CHAPTER 8
SARCOIDOSIS

Nrers DaNpoLT

INTRODUCTION

IN RECENT YEARS, sarcoidoss (Boecks sarcord, Besnier Boeck-Schaumann's
diseaso) has attracted much attention, This is so first because the disease gems
to be capable of provokmg manifestations from practically every system of organs
with the result that doctors, whatever their specaality may be, are obliged to keep
the possibility of this diagnosis in mind secondly becauso the aetiology of the
malady 13 unknown, and the dusease offers vistas of both drmical and experimental
research, and encourages speculation

In this chapter no attempt will be made to deal wrth all the clinrcal mandesteticns
and symptom-complexes which with more or less justification are regarded a5
expressions of sarcoldosis. Nor will any attempt be made to present & complete
bibliography My prunary obfect 18 to present & survey of the more recent chnical
and laboratory Investigations which are capable of {liuminating the aetiology of
sarcordosis.  As some of these investigations have been carried out in my hos
pital department, it has scemed natoral to present a brief rccount of cases of
sarcoldosiy which have been kept under perfodic hospital or out patknt observa
tion in the course of the last 10 years. Certain characteristic case records will be
reviewed to serve as a background for oy maimn objective.  Finally Ishall consider
modern views concerning the actiology of sarcoldosis, its disgnosis, treatment and
Prognosis.

CERTAIN FEATURES OF THE HISTORY OF THE DISEASE

At a meeting of the Norwegian Medrcal Society in Christiama in 1897 Professor
Caesar Boeck demonstrated a patient presenting “a form of disease which, as far
as I know has not hitherto been described and which is mest curous from both
the clinical and anatomical points of view ”  He called this disease “multipte,
benign skin-sarcoid  An account of this case was first published in Norway and
later 1n 1899 in a somewhat modified form in the United States of America.  The
patient was & man aged 36 years, who had developed multple infilrations in the
skin 1n the course of some years He also presented swelling of the superficial
lymphatic glands, the epitrochlear glands being perticularly large. A leucocytosls
was present the number of large monocytes was particularly striking. Boeck
studred the histo-pathology of the cutaneous infiltrations, and described compact,
sharply-defined tumour foci” permeating the conum. These fod consisted of
epitheliord connective tissue cells with large pale nuclej some giant cells were
present. Boeck also described some granules 1 a part of the protoplasm of the
cells, and he polnted out the very closs resemblance of these granules to coccl
122



CLINICAL MANTFESTATIONS
TABLE 1
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SARCOIDOSIS

fingena of patients suffering from lupus pernio  Kreibich (1904) concerned um-
sclf with the same condition. But the best known 1 Jinghng s work 1n 1919
on utgue changes 1n the bones described as “ostettis tuberculom multiplex
cystica”™

In & series of publications, Schaumann (1917 1924 and 1934) made valuable
contributions to our conception of sarcordons. In 1914 he wrote a prize essay
“Sur le lupus pernio  which was first published in 1917 Here he proved that
lupus permio and Boeck s sarcoid re the same disease. He showed that the
cheracterstre histological changes are also to be found 1 fesions 1n the toasiks
and in the bone marrow  He emphasized the signsficance of the pulmonary kston,
and he maintatoed that jt can exist without simultaneous manifestations in the skin.
He teught that the disease is concerned with the lymphatic tissires, and he suggested
the term  lymphogranuloma berugnum

It {5 impossible to consider here many of the recent publcations on sarcordons.
It must suffice to mention severnl large monographs with extensive bibhiographies
Pautrier (1940) Gravesen (1942) Letner (1942) Longeope and Freiman (1952)
Jaques (1952) Gougerot (1947) published a survey of the many clinkal manifes-
tations which are supposed to be expressions of the disease. Vosbein and Bonnevie
(1947) considered its cutaneous manifestations.

Several distinguished scientists have studied this disease, and the first to be
mentioned arc the pioneers Boeck, Besarer and Schaumann, There 1s therefore
much to be said for the name, adopted by many  Besruer Boeck-Schaumann 3
disease It would, however seem to be more convenlent to employ the simpler
term sarcond as onginally suggested by Boeck himself or to adopt the word
sarcoldosis which emphagsizes the general chamacter of the disease more effectrvely
This term is now much employed in Anglo-Saxon publications and will be wed In

the present survey

CLINICAL MANIFESTATIONS

Sarcoldosis 15 a systemic disease which makes 1ts appearance in the form of 2
“reticulo-endothelial tissue reaction which can occur in varous organs and
therefore glves rise to very varied clinfcal manifestations.

As glready stated no attempt will be made to give a detailed description of the
clinscal features of idosis. As will however be given of 2 serles of
61 patlents suffering from sarcoidosis who in the course of the last 10 years have
been admitted to this hospital department, and who have thus been subject to
prolonged observation. In the hospital s out patient department a still greater
number of patients have been examined they are not, however deait with here.
A short account will be given of the most important localizations of the discase
in this hospital material, and of the results of special examinations found to be
timely or opportune. The results of these clinical and laboratory examinations
will then be reviewed in a later section as they seem to be of significance to the
evalimtion of the actlology of sarcordosis.

Of the 61 sarcoidosis paticnts, 26 were males and 35 females, Table I gives the
ages supplied by the patients thermselves of the first appearance of symploms-
Most of the patients were between the ages of 20 and 50 years, and mast of them
were between the same age limits when they were admitted to hospital
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CLINICAL MANIFERTATIONS
TABLE 1
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SARCOIDOSIS

fingers of patients suffering from lupus pernio  Kreibich (1904) concerned hm-
self with the same condition. But the best known is Jingling s work 1n 1919
oo these changes in the bones described as  ostertls tuberculosa multrplex

In a serfes of publications, Schaumann (1917 1924 and 1934) made valoable
contributions to onr conception of sarcoidoss. In 1914 he wrote a prze essay
*“Sur le hupus permo™ which was first published in 1917 Here he proved that
lupus pernio and Boeck s sarcoid are the same disease. He showed that the
characteristic histological changes are also to be found in lesfons 10 the fonslks
and 1n the bone marrow  He emphasized the siguficance of the pulmonary kston,
and he maratained that it can exist without simultaneons manifestations in the skin,
He tanght that the disease 1s concerned with the lymphatic tissues, and be suggested
the term  lymphogranuloma benignum

It Is impossible to consider here many of the recent publications on sarcokosiv
1t must suffice to mention several large monographs with extensive bibhographees
Pautnier (1940) Gravesen (1942) Lertner (1942) Longeope and Fretman (1952)
Jaques (1952)  Gougerot (1947) publuhed a survey of the many clinenl manifes-
tations which are supposed to be expressions of the disease. Vosben and Bonnevie
(1947) considered 1ts cutancous manifestations.

Several distinguished scientists have studied this disease, and the first to be
mentioned are the pioneers Boeck, Besmier and Schaumann. There 18 therefore
much to bo said for the name, adopted by many  Besmer Boock-Schagmasn s
disease It would however seem to be more convenient to employ the simpler
term sarcoid as ongloally suggested by Boeck humself or to adopt the word
sarcordosts which emphasizes the general character of the disease more effectively
This term 13 now much employed in Anglo-Saxon publrcations and will be used o
the present survey

CLINICAL MANIFESTATIONS

Sarcordotis 13 a systenuc discase which makes its appearance n the form of 2
“reticulo-endothelial tissue reaction which can occur in varlous organs and
therefore gives rise to very vaned clinwcal mansfestations.

As already stated no attempt wall be made to give a detailed description of the
clinical features of sarcoidosts. As account will however be grven of a of
61 patients suffering from sarcordosis who 1o the course of the last 10 years have
been admutted to this hospital department, and who have thus been subject 10
prolonged observation. In the hospital s out patient department a still greater
number of patrents have been exammed they are not, however dealt with here.
A short account will be grven of the most important [ocalrzations of the discast
in this hospital material and of the results of special examinations found to be
timely or opportune. The resulty of these clinkcal and Jaboratory examinations
will then be reviewed 10 2 later section as they seem to be of significance to the

luation of the actiology of sarcoidoss.
mOfthc 61 mmrdashogﬂenu, 26 were males and 35 females.  Table I gives the
ages supplied by the patients themselves of the fint appearance of tymptg]mt
Most of the patients were between the ages of 20 and 50 years, and most of them
were between the same age limits when they were admitted to hosputal
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CLINICAL MANIFESTATIONS
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Among 21 cases which were aho tabercalin-pegative, 19 failed to pve an aary
reaction to the BCG test.  1n the rematning 2 cases the patients were toberculin-
apcrpc and gave & " positive carly resction” mdicative of an existing allergy to
toberde baalll, Among 5 Plrquet-negative but Mantoux positive patients were
Jwhopaven pemative and2a pontivecariyreaction™  Of3 patients who were

Thus finding soggests that
the pemtive Bantoux resctlons may perhaps have been
1o Ustvedt and Aanonsen (1949) it may be axumed that the dlagnostic BCG test
¥ & moro accurately delcute rsction to tubereulosls than a toberenHn test.
m?&?lmwﬁgmto;hmmmmmnmkd
wtre reacting definrte fate prpuics {appearing scveral weeks afier
P rmns e v i oo o e e ety e £ 139
1 was oat on all the tarcowdosls with
whxh are given Ln Table V pukenty

TABLE V
Kvend's REACTION 14 61 SARCOMOS PATIENTY
Mol | Fomd Toiet
T Tt a
Famty Yonun ¢ docbitul P
H 3
Negtre 1 3 3
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SARCOIDOSIS

certainty what proportion of cases of sarcoid have cutancous lesions. It 1 only
1n the most recent years that it has become quite obvious that sarcoidosis 15 very
often himited to the internal organs.

TABLE IT
CLINICAL MANIFESTATIONS IN 61 SARCOID CASES ORSERVED IN HOSPITAL

Clinical manifesirions nvolving Males Femalkes Tota
The skin 19 ¥ 53
m hImd.‘l:id]:!ll]l:l:n e ]I% :?

ngy 24 4
The bones onary glands 6 i1 17

Demonstrable enlargement of the superficial lymphatsc glands was found in 3
of the 61 cases. A radiological examination showed in 43 cases cither
of the hilar glands and paratracheal glands with or without bilateral parenchymal
opacaties In the lungs without demonstrable enlargement of the glands—pulmonary
changes which expenenced radiologists interpret as being  sarcordosis-suspect
In many cases there were demonstrable changes in both the mediastinal glands
and n the lung parenchyma. In 17 of the 61 cases, a radiological examination
showed cystic lesions 1n the bones of hands or feet (osteitrs cystoldes).

In some patients the disease was localized in several other structures includmg
the spleen liver cyes, lachrimal glands, cardiac muscle, and nervous system.

Laboratory examinations
Tuberculin tests

Forty four of the 61 patients gave a negative reaction to both the Prquet and
the Mantoux test (v milligram of tuberculin) whereas 6 gave positive reactions to
both these tests. In 11 cases the tests were contradictory that s in 10 cases the
Pirquet test was negative, while the Mantoux test was positive, and in [ case the
reverse was observed. Thus the Pirquet test was negative in 54 out of 61 cases
(about 90 percent)  In the 16 Mantoux positive cases, the sensitwvity to tuberculin
was never so marked that & reaction was obtained to & smaller dose than ris
gram of tuberculin.

TABLE IIT

THE RESULTS OF TUBERCULIN TESTS, PIRQUET AND MANTOUY (1's MILLIGRAM
oF TURERCULIN) OF 61 SARCOIDOSTS PATIENTS

Mades Femaies Total
“
Pirquet-nega Mantoux negative 1% 25
Pur?{\.lct-rmm Mantoux-positive 3 g ‘?
Pirquet-positive, Mantoux-negative 1 9 H
Pirquet-positive, Mantoux-positive 3
Toul % 3s sl
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pasedta. 3kin
They mwmmmmmm
E«lﬂ. Nodaqmn;\bnudmddsmmvem Gcﬂcn!cnhH;r.:rmmoﬁh:
Mbmnnmbhﬂmawwﬁmh-uhdnu).w&nplmbh bad notced
\bencﬂmd\hﬂ;hndis—eyunlp.nd\hehﬁhn&bmhlhnlkhz 3 yearsago-

1 of the tlands Mares of epbeliold eelis
connective tissoe with
mﬁtﬁmmdtthMlm Nothing left of the origimal lymph
node Hrochct., din; Boeek

trachen] ghnds on the Scattered fn both fungs. A
few cystic letlom in the booes of the handy, Phrquet, Mantous (1§ ma) and Wasmer
ramm tests, all pegathe ESR. 6 mom. Normal o 1

of the blood.  Kvehn 9 resction potdtive.
The pateest was kept aodes observation for 3 yesn, The infittrations of the tkin
red, bt there was bardly any charge in the oop.  The patient

Cowenensery 'The picture presenited by infiltrations i the skin, glands, kungs, splecn
and boney was charscterhitic of mrcoddasts  The petlent was tuberculio-negatteo and
K

A very post antigen for Kveim's resction was prepared frofm one

10117 cases there were manifesiations of the discase In 3 of the above-rentioned
4 most important localzations. Ono of thess patients deserves special attention
a3 she presented a bony feslon In several fingery with swelling also of their soft
stroctores in addition o a fupoy-permdo-fike ruah on ber {ace,

Cuse £f Tnga, H., schootteacher's wife, aged 63 yoar, sdmitted to hospital for
the it tme m 1947 A slightly prominent, firmly elastie, blulh-red (nfittration

meausnng ) by 4 centlmetres a0 the ket cheel. Undes vitopressure mibery fod, A

wamnition.  The foger Jeons begnr 17 years
and the infiiration In the left cheek 4-3 yeurs ago. yours e
Raduologcal

The patient bad bipus permneo-lke surcokdosks with tnyobeement
lh:n-d‘\uollhthmﬁmdbonudurm Alh:l'lﬁmmu(um
mw-wmmwdmm‘mmwm
One of the patents who ded of

Caw IV Borghld, 8
1944 Faacios oo o e M T v, Adenited 10 bospital bn
Rrownhihred, cutancous-wubeoaneont
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SARCOIDOSIS

As Table V shows, this cutaneous test proved positrve in 54 out of 61 cases,
that is in about 90 per cent.  Among the 54 posttive reactions 5 were “weak
whereas the papule provoked was very distinct 1n 49 cases. The reaction was
negativo in 7 cases  These observations show that about 10 per cent of definrte
cases of sarcoldosls can be expected to glve a negative Kvelm reaction. Itk prob-
able that this cuta test when repeated, preferably with some other sarcold
antigen, would yleld 2 positive reaction  On the other hand, the results prove
that the dingnostic significance of the test is not negligible.,

Erythrocyte sedimentation rate

The erythrocyte sedimentation rate (Westergren) was estmated 1n 60 cases, 1n
20 of which the findings were within the normal limits. In 32 cases the erythro-
cyte sedimentation rate was between 20 millimetres and 50 mullimetres, whereas in
B cases 1t was over 50 mullimetres. It will thus be seen that it 1s very often raised in
sarcoidosls.

Haemoglobin

In 41 cases the haemoglobin figures were within normal limits.

The cytology of the blood was examined in 37 cases in 17 the monocyte counts*
were under 5 per cent in 13 these counts were between 5 per cent and 10 per cent,
and 1n 7 they were between 10 psr cent and 20 per cent.  Therefore we regrd
Bocck s observation concerning the monocyte count in hus first patient (tee p. 12)
as indicating the exception rather than the rule. In none of onr cases was marked
cosinophilia or other cytological changes found

Serum-protein

Salvesen (1935) showed that the serum-proten might be Increased m cases of
sarcoidosis.  Serum from 20 patients was therefore analysed, but in all cases the
findings were wathin the normal range further there was no marked abnormahty
of the albumin globulin rates.

Serum-calcium

The calcium content of the serum was investigated in 21 cases in 6 the leves
were elevated, ranging from 11 § milligrams per cent to [3-4 milligrams per cent.
In 15 cases the serum-cakclum rate was within normal limits 1t will thus be seea
that & moderate increase of serum-cakeium is not uncommon in cases of sarcoidosis.

Sigas and symptoms
The skin glands, lungs and bones are the most common sites of sarcold Invw:l;
and perhaps also the most characteristic lesions occur in these places. In our
patients there were, however only 7 with simultaneous manifestations at’dzc dxsatf
in all thess four systems. The following 18 an account of sarcoxdosis in 1ts classic
form.
Case IT Eivind, L, a farmer aped 46 years, presented multiple nodukes
of & pea 1o that of a hazel nut on his face, neck shoulders, upper arms
uthorities differ concerning the normal monocyte count Orjep‘velv.heﬁjur:nS—IOItr
cenz"‘armntoulcﬁ-;hm amu:u‘-spamgw.ung-apc‘roghp\;ﬂlx
seem to agree that monocytes arc derrved from the of the

point which may be of some interest.—Exitor
¢ " 128
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o 1 P aforester aged 42 years, had a fiat blahh-red bofiltration
-Sl&nhmhdﬁnﬁumnndpﬂhﬁm Physkal eaumination showed
Sy of ktereat except for stight enkergenent of some of the superficial tymphxtic
giands. Duration disete 3 yeury.
wﬁﬁmmmh&mm“mhﬂmﬂm

Ty mg). The
mouth leer o both caves the histological report was * chooade
mfymmation. celltubercis A atpst thread n the sidn &d

DOt ook atry caracterish theos changes.
1wl be sean thet among the teeoe comlsions oaly the one prepared from mcold
tresne &y capable of provolong a distinet resction papode (Kveim's resction).  Killed
usbercie bacilh wers abo crpable of prowolang thste changes, bot theye were far from

berng 0 promineat 3 the “Kvekm papuie  The Bistotogical theos changes wete more
m conformsly with thowe of  clasic

tuberenioss  whereas the sarcold thwae eochion
provoked & tetoe reaction whoso

h
1aCtaneo testy wers tso cartied oot whih died BOG (12 mg.) and kllied tobescle
el (65 pobay dmecrmcy resohing
ned htolopaalty

in Norway many cawes of bolted pul y dosts have been 4.
m the courie of routine mass radjograpty of the ongr. The diagnosis may then
be difficah, 83 shown i the followmy characteriste case.

Cooe VII Leil.F aforetter  gd 47 yeass, mas adosteed 1o hospha oo Jsmary 4
1950, pulmocary ehanges having betn g e

ba way admted 'lsnhcqrh. 1 fox oorthes examination,
toberosan-negairve, b wey 1
Ha fet ), and the findmgs of 1 plrical wers pegihve

Bleeral, symoetrical opacities of the
g, Meml myvohanet oo the right ude, of 2 somewtat older date.
e Ky reschom posthe. Trqoct and Mastoux (L rg) sests, nega
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change in the boaes finpeny
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SARCOIDOSIS

papules ranging from the sizo of & pea to that of & bean were present on the Lnbs and
trunk, the leslons being less numerous on the latter area.  Definite enlargement of ver
and splecn Hcrlllncstha.dh:tcdﬂboutSmn,nnddnrmgdrhnycubtrm
megg?had deteriornted and she had become emaciated.
omcal examination Bllateral pulmomary infiltration s sarcosd?

Tuberculosis?) No abnormality of the hands and feet. (Boeck

Report of skin blopsy ** Chronic, specific Inflammtron.  Boeck s sarcosd probable,
Pirquet and Mantoux (1 mg) tests, negative, Kvelm s reaction posithe, A systolic
carducmunnu:wuotcdwhﬂ“howmmhospimLmdxhehdnpcmdamchd
tachycardin  Expert cardwological examination fafled to wdentify the nature of her
heart disease.  Later she was confined to bed at home, and died after 2 yeans from
cardiac insufficiency with severe ascites.

Commentary This patlent d cut lesdons of idosts the malady
affected abso the lungs, lver spleen and perhaps the heart.  She died 2 years later and
& post mortern exarunation was not made

It may be very difficult to diagnose sarcoidosis if the patient suffers from a lupus-
vulgaris Iike condition of the skin and gives positive reactions to tuberculin tests.

Case V' Magnhild, B, a fisherman s wife, aged 48 Three years before admmstion
to hospital for the first time (in 1947) she noticed a red “nodule™ on the bridpe of ber
nose It has grown since then.  When she was 14 years old, an elder sister developed
pulmonary tuberculons, living at home till she died 2 years later  On the bdge of
the patient s nose there was a fiat, brownish-red mfitration about 2 centimetres in
dameter  Yellowish foct in thes imfiltration were visible on vitro-pressure  There was
1o enlargement of the glands, and a physical examimation proved In other respects

negative

Radiologxcal examination of the thorax, hands and feet showed no abnormalibes.
Pirquet and Mantoux {(vy mg.} positiee. Dmgnostic BCG resction “Posithe early
reaction.” Kveim s reaction posive (weak)

Hustological examinatton of the infiltration on her nose  Boeck s sarcoxd most
probable ™ Biopsy of suspect papules in the nasal mncosa gave the mme fesolt
Guinea plg inoculation of tissue from the infiltration on her noso and culture tests
falled to mve evidence of tuberculosls, From 1947 to 1952 she was admitied to hosputal
on six occations. The infltration on her nose has spread somewhat outwards and has
constantly become larger after tempomary mprovement dunng and after hosprtal
treatment. No change in her lunge.  Genenal condition good.

Commentary In this cise the differential diagnosis with regard to ki vulgaris was
very difficnlt a3 the manifestations of her disease were confined to the sidn. Ith
generally agreed that, from the clinieal pomt of view the inflltrations of lupus vulgars
can resemblo those of sarcoidosts in every respect.  In this case the histological exarmna-
ﬁmpvuxuppontotbedumb\nthhmpponrmmbednmduh:du\w
qualified or conditional Her tuberculin reactsons were positive, and this Is sckdom the
caso with sarcoidos:s (see Table IIT) The negative results of inocolatson of guinea-
p{pmthtlnpumnuﬁﬂuumdo{culmmoncynrdh,munhpmﬂmuvm
agunst lupus vulgaris.  Abo Kveim s reaction was positive,

In many of our cases several cutancous tests were carmed out with emulsions of
sarcoid t:.zsuc and other tissues, as well as with BCG and killed tubercle baall
The hustory of one of these patients will nuwbcgwcnumcsctmlwﬂlbeu?b'
cussed and closely scrutinzed with reference to thewr diagnostic value and their
ability to throw light on the actiology of sarcordoss.
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One of the other patients in this group had been vacanated with BCG and had
become tuberculin-positive before a pulmonary form of sarcordosts was disconered.

Case VIII  Ingvald, F., a shop ansistant, aged 35 yeans.  Admitied to bosprial m
1950 He had been vaccinated with BOG in 1943 and smce then had been tubercufin-
positive  Durng the previous 3 years he had often been troubled by coughimg, and had
felt tired, but had continued to work full time.,

Examination in hospatal showed his peneral condition to be good and nothmg atmor
mal was found apart froim some bronchitic sounds over the hungs

Radiologal examination Bilateral millary-like opactties of the hmps.  Negatrve
findings in hands and feet  No tubercle bacilli found m the sputom (on direct examena-
tion and culture) Pirquet and Mantoux f'y mg.) tests posithe  Dmgrostc BCG
resction  Negative early reaction ®  Kveym reaction positive, ES R 4 millmetres

A Rvemn papule™ and a late papuke followmng a BCG reacton were cramned
hstologically both showing chronic specific inflammation wrth & * Boeeh-like ™ pactie.

Six months later a radiologscal examination showed that the kesions In the hmgs were
resolving.

Conmmentar1 A man who had berome tuberculin-posithve after BCG
developed & pulmonary lesion 3-4 years later  The radwlogacal pktore was that of
sarcordoas,  Tuberculin tests continued to be positive, but the diagnostic BCG test
showed 2 negative early reaction™  Tubercke bacilll coald not be found In the spw-
tum. Kveims reaction was positive and the late papules following 1t and BCG
moculatfon showed chronk Inflummation” The disease of his lungs has run &
benign course

Of Iate years the part played by foreign body granulomas in pros oking sreor
dosis has attracted considerable attention. Several observations scem to show
that the tarcoidosis patient has an increasing tendency to react to trauma by
developing foreign body granulomas. Such cases have also been observed in the

present series.

Case IX Cato O., an engine-driver aged 29 years, fell when 3 years old, bn:::?
a bottle and cutting his right forearm. After 26 years ho noticed a remarkabke
coloration of his skin which was most marked inmebordcrmohholdmmhﬁ
In 1548, a “ball” developed in his forchend at & pomt where for many years he had o
a scat resulung from “ butting ™ when playing football  This Infittration was m\he
by operation histologenl exanunation showed a “forelgn-body pramlom mh
Boeck picture”™  Six month later he developed a brownrsh discoloration in the scar
of the first operation. Biopsy of this lesion gave the same flnding &s on the frst ocra-
won  The patient was now admtted to hospital

Febnuary 1949 On his forehead, just b-:lowdlelnlrlumt.wunhodmnm\ofgﬂltm
scar 4 centimetres fn length,  Above and betow 1t was a palpable oblong Lnﬂ‘ ration
wath dscoloration of the skin -~ There were pa]prable glands in the m;:nﬁx\::‘rtﬁm

t forearm was a large burn.

lnglnﬂ‘ae_, 'On Lrnrvolaruxpegloft‘usngh lon of the lungs and hilar adenitss.
Negative findings in hands and feet .

Prrquet and Mantoux (I mg.) tests negative  Diagnostic BCG reaction * Negatbe

resction ™ Kveim reaction positive

culr{uy 1949 The infiltration 1 the operation scar on his forchead more promment
also browntsh-red inflitrations detected inl}wbordtrofll’:!aronhhnﬂ:‘fmzl(":;
There were signs of & chronx indocycluis  He complained of marked dryness
mouth,
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August 199 Th:mmmhhbfmﬂmdlnﬂ:wmhhdﬁutotnrmbnw
Thbﬂ#ﬂhwnthlhhph’.kmmcdlhﬂhﬂhnlbummd
about the scar oo the farehend. mnpmwunhwmnimmamg
dmnrunmdmllmnmummupmvbmmsbn. Tnocubation of the traney,
tmo guinea-pigs and cultares for tubercle becilll gave pegative resuts. During his stay
hhmphl\h:nthﬁdﬂchptdmbrwnmh.nhmu-mhnfm
mhhmmmwlmmwm
March 1951 General condinon good.  No recurtencs in the scar on his forebead.
Scattered

ams. Radwological exumenation showed the bihseral

Drunng b vay in bospil, esmioatos of 8 Kudmpapule thowed
1mmioe of the type evociated with Boerk 3 sarcold  (thsoe enmitlons of normal spicen
asd of brum grve no reaction).

A e reachon fofiowed BCO socalution, the papule provoked being exched afier
3 momta, 1 oo showed dadon theoo of the Boeck marcold
type. Tftm winch tmd devek in the skin of his arm and kg
showed the hrstologia! structare of Boeck & tarcokd.

A man, aged 29 yeans, developed (in & scar beginoleg n childhood atter

buttiny” football Inpry) an isfitration preosentng the climical features of Boeck's
sreod.  Hatologics! caminaton showed 8 fortign-body < On furtber
other Mdonts foxiified the dignoshs of this dhesse,

for the tongs, eyes and malbvary ghandt were mvotved.  Wiile oodet obwervaton, the
sarcodd infiltrations scattered i the skin and in the scar of &

bad [rvomed the development of foregn-body

lnmmmﬁwmmlmdmwmmlnmylmm
than thowe meationed above  Thess compantyvely Tare Jocabzasions smong oot

patients
Imeruture of the sabject containg several important surves of these special kocaliza
tloms, Thus Colever (1548} has pven & detaikd description of sarcoldotis of the
fervoas eystem Wdle (1946) has described sareoidosls of the mupcous membranes,
:;dmmm and Frerman (1952) bave dealt in great detall with involvement of
Bilateral b bar sdenuths and erythema nodosam b tnbercath tive patlents
attracted much ketdarly emong & w;h:n-““hn
(1543), Ustvedt (1939), Lofgren (1343 and 1946), Vogt (1930 and 1945), Kahrs
UNT)‘mdothen. Jo a fow cases thls rymptomecomplex mest be taken to indicate
i hl::h for the latter 13 P y good.  Ustredt (1939)
ﬂwmm;wmwgmmmwmmmmphmm
i thet the frequency with which the disease Is located
mﬂmymmadutonnmmmhswwhthpuh
ummdm-ndpomuynmth:mqumu(upomldmm
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SARCOIDOSIS

One of the other patients in this group had been vaceinated with BCG and had
become tuberculin-positive before a pul Y form of sarcordots was discorered,

Care VIl lIngvald, F., a shop assistant, aged 35 yeans  Admitted to hoeprtal in
1950 He had been vaccinated with BCG in 1943 and since then had been tobercule
positive. During the previous 3 yrars he had ofien been troubled by coughlng, and had
felt tired, but had continued to work full time.

Examinatjon in hospital showed his penerat condition to be good, and nothing aboor
mal was found apart from some bronchitic sounds over the lungs.

Radiologxal exarunation Bilateral, miliary-like opacities of the mgt.  Negatne
findlngs in hands and feet.  No tubercle baciili found in the spitum (on direct caamma-
ton and culture) Prrquet and Mantoux v mg.) tests posithe  Duagnostic BCG
reactlon  Negathe early reaction ™  Kveun reaction posithe, ESR 4 millimetres.

A Kveim papule and a late papule followlng a BCG reaction were examuned
histologically both showug chronke specific Inflammation with a “Boeck-ke  pacture.

Sl;(ﬂuwml'n [ater a radiologinl examination showed that the lesions in the hngs were
resolving.

Commentary A man who had become tuberculin-positive after BCG vacrmraton
developed a pulmonary letion 3-4 years later  The radiological picture was that of
mreokdoan.  Tuberculin tests continned to be positive, but the dmgnostic BCG test
showed a  negative early reaction  Tubercle bacillf could not be found i the spu-
tum, Kveims rcaction was positive, and the latc papuks following it and BCG
inoculation showed chronic inflammation” The discase of hws lungs bas run &
benign course.

Of late years the part played by foreign body granulomas in provoking sarcor
dosis has attracted considerable attention  Severa! observations seem to show
that the sarcoidosis patient has an increasing tendency to react to trauma by
developing foreign body granulomas. Such cases have also been observed in the

present series

Case IX Cato O., an engine-driver aged 29 years, fell when 3 years old, breakmg
a bottle and cutting his right forearm  After 26 years he noticed & remarhable ds
coloration of his skin which was most marked in the border zone of the old wound
In 1948 a “ball” developed in his forchead at & point where for many years be had had
2 scar resulting from  butting™ when playing football.  This infiltration was removed
histological won showed a “foraign-body granuloma with (¢

gyocckp&cunn" Six months later he developed a browaish discoloration in the scar
of the first operation. Biopsyo[thulafcnxnwlhemmeﬁndlnguonth:ﬁmom-
slon The patient was now admitted to hopital

February 1949 On his forehead, just below the harr Iimt was a horizontal operation
scar 4 centrmetres in length. Above and below it was & palpable, oblong infiltration

wath descoloration of the skin  There were palpable glands in the neck, inguinal regon
of his nght forearm was 2 large scar {rom a bum

and axillze.  On the volar zspect
Radiologxal {on Bil filtration of the langs and hilar adenits.
Negatlve findings in hands and fect . e

Pirquet and Mantoux (1 mg.) tests negatne.  Dmgnostic BCG reaction
early resction Kvelm reaction positive

h{ly 1949 The tnfiltratlon 1 tho operation scar on his forchend more promincnl
also brownshered Inflltrations detected m the border of the scar on his right for?_rhrr;
There were signs of a chronke indocyclms.  He complained of marked dryness o
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PBACTERIOLOGICAL INVESTIGATIONS ANIMAL INOCULATIONS

convincang positire resalty u | ficant”  We th wbea
tubercle bacilfi can be coltured from beslous suspected of being “sarcodd™ the
most be o how. sogpestire of etrcoldosis the

Lbf;rmnndLundbc:k(l”O)dalmtuhvclmhudlﬂrmfmmGamo{
nmﬁnmﬂuwot:h:mkmmﬂmhmdlv&&\htmﬂmmo{b&mﬂ
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mmbdonﬁmﬂ:‘hﬂumnmmp:—?‘cmdn&mmp" Furiber
mvvmpnommmryhfmwanbenmo{dxnhdnyufthh
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SARCOIDOSIS

HISTOLOGICAL INVESTIGATIONS
As carly as 1897 Boeck d that the histological picture in his first case

was of a special character distinet from that of ordinary tuberculons of the skin
He found the histologichl changes of sarcoidosis so charactenistre that on several
occastons he s sard to have exchimed A glance down the microscope 1s enongh
for the dingnosis!™  Later experience, however has shown that the matter i not
so sunple as all that  In some cases, to be sure, the histological picture may be 1o
obvlous that on the basis of 1t alone an experienced pathologut can clalm that there
is éverwhelming evidence for diagnosing sarcoidosls. But very often, cven when
the clinical evidence of sarcoidosis 15 certarn & hmtological section may show
granulation tissue Indistinguishable from that of Jupus vulgans, On the other
hand, as Freudenthal (1948) has maintalned e sert! section of lupus vulg@ms
infiltrations may often show areas of granulation tissue indistinguishable hustologh
cally from those of typical sarcoid

Longecope and Freiman (1952) have given e detailed account, with exael
references to the literature, of the research in recent years into the histology of
sarcoidosis, and they have supplemented this work by a serres of excelbent
illustrations, Their survey shows that certaun features are quite charactenstic of
the tusue changes of sarcoldosis which grve sound reason for emphasnng the
importance of biopsy as an essential requirement for diagnosis.

Another mmportant work on the histology and actiology of sarcoxdoss was
published by Jaques (1952)  His excellent description of the histology of sarcok-
dosis ran as follows

Histologk: appearance Superficially the histologic features of sarcoldosis resemble
those seen 1n tuberculosss, but thero are subtle differences  The absenco of caseation
pecrosss Is stressed by most observers, although occasionally a report docs mention
caseation necroshs ocourting in sarcaldons. On the other hand, fibrinakd pecrosty
frequently 18 encountered In the centre of the granulomas of sarcoidoss  Siker bm-

pregnation reveals & delicato retsculum in the sarcoid lesions which, however p:w‘l&

18 present also in tuberculosls in the absence of casention  Some authos sress

observation that in tuberculosis Urpntaerbmhrgamdhawmmddﬁ

thoso In sarcoidosis  Rakov and Taylor noted that in sarcoidosts the epitheliod
wsually are larger and more cuboldal and that individual lesions do not conglomertic

3 they do In tuberculosis. Since superficrally a similar histologic preture Gan be pro-

doced by & number of different agents, such as leprosy yphills, typhokd tympho-

I v bruceilosh, toruloss, Sck mansonl jon, and foretgn
bodies, no definite conclusions regarding the cause of sarcoldashs can be drawn fro
the histologic appearanco alone.

All the histological of my h ,“lqunellllcmlmmdmrd’;
of sarcoidosis, skin tuberculosis and other chronic lesions of the skin are ¢ j
out at the University Institute for Pathology under Professor Kreyberg u{};nlty
for a long time held views on the histology of sarcordosts which are tn 0! i
with those of Jaques The histological examination of suspect timsues I}an e
valuabke evidence 1 support of the clinrcal disgnosts, but umnutmby imll:Jofm e

or the dmgnosis. Nor can the histological find o
E:ﬂ:,-;{god;y g,hm@u.l definite clues to the actiology of this discase. For k‘:dhbayl
just been pointed out, similar histologeeal tissue reactions can be provol
several different agents,
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TABLE V1
TupercuLm REACTIONS (BIORNSTAD)

Toberesba doses Nowmber of patients
me + o

W{g‘: |§}um6mwﬂ
fo 1

m”‘“‘* %}wmtmm&)

d hes also the tuberculin sensltivity of his patients in rels-
uoullod?drlp He found that even after the age of 40 years, two-thirds were
tuberculmrnegative (Muantoux, test, using 1 miligrum of tubereutin).  For com-
parison ft may be pointed out that Norwegian statistcs concerned with tobercolin
seraltivity in & great number of healthy adults over the age of 40 years have shown
that 90-100 per cent were tubercufinponttive (Ustvedt, 1938).

{n doubtful cases, 2 tuberculin sensktrvity which s dight or has died owt will
grve good support 1o the dlagnosts of sarcosdonis.  On the other hand, a positive
reaction up (0 vy milligram of tubervulm cannot exclude the diagnosts of sarcm
desis  Jt shoud be ndded that in nomno of our cases was the disemse complicated
by » tubercolosls capabie of changing a resction which had earfier been sepatrve
10 tnbercwlm.

Severa! theories have betn advanced to explain the weskness oc absence of
5 frity In Wosks. The

that this staic of affairs §s
due to these patients not having been expesed to Infecnon with taberculosds in the

Ame wiy 83 the averuge human bemg, b pot valid, for maay cases have been
recorded m which the reactlon to fuberealin was positive before the patent
developed wrcoidown, beroring pegative when he developed this discase.  So-
afled tobercolin-reverion™ are, howeres 2150 to be obserred 1n other maledies,
Yet we can hardly donbt that tuberculin anergy kn artes of grrcokdosis must be
Interpreted a3 characleristic of this dhease, and that certain procemes coonected
vm\unu:r(m*hh\hae\p-mynnhhd}ndmltoruatombacunn. Lem~
mmg (1940) by pomnted owt that tabercul POHIIVItY canndt be provoked lo
Rrcodous matients in pite of repeated huocalations with BCG In the coune
of man vaccinations with BCQ it is, howeyer Bt rare to find soch rehtant
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SARCOIDOSIS

BLOOD INVESTIGATIONS SEROLOGICAL INVESTIGATIONS

In their monograph on sarcoidosis, Longcope and Freiman (1952) have given an
exhaustive survey of the Investigations undertaken in connexlon with cytolopeal
changes in the blood the serum protetns, the calerum and phosphorus content of
the serum, and other laboratory tests. Boeck s finding of an inereased number of
monocytes in hrs first patient has often been made by subsequent workers m other
cases,  Salvesen s demonstration (1935) of raused serum proteln levels is of mterest.
Hyperglobul and hypercal la has often been found and this may
postibly help to explain why treatment with caleiferol very often provokes signs of
porsoning 1n sarcoidosis patients. OQur findings in regard to these matters have
been atated

In spite of these and other comprehensive investigations, we must admit that
no specific changes in the cytology or chemustry of the blood have as yet been
demonstrated.

The new serological methods for the demonstration of a tuberculous infection
(see Middlebrook and Dubos, 1948) have also been applied to the solotron of the
problem of sarcoidosis and the possibility of its being of tuberculous ongin.  The
priociple underlying the Middlebrook serological reaction is the observation that
washed sheep s blood corpuscles can be sensitized by & polysaccharide extract of
tubercle bacill or by old tuberculin with the result that the sheep s blood corpuscles
are agglutinated when the serum of tuberculous patients is added to them. The
reaction is usually regarded as positive when agglutination occurs in a serum dit-
tion of I 8 or more. This reaction has been found to be positive in from 30
per cent to 80 per cent of the sera taken from tuberculous persons, but it has also
been positive in from 5 per cent to 17 per cent of healthy persons.  This serological
reaction has not therefore been of any practical value for the dumgnoss of tubst
culosis.

Several investigators have appiied Middlebrook s reaction also to sarcoidoss.
Ulstrup (1951) found 1t pasitive 1n 16 out of 19 sarcoidosis patents, and Smuth and
Seott (1950) in 7 out of 11 such patients, In my hospital Odegnard (1953) has
undertaken a certain number of such investigations, and among 86 panents mﬁ'ﬂo
ing from disenses unrelated to tuberculoms he found the”reaction positive in !
and negative 1n 76 The reaction was positive in 13 out of 19 cases of pulmonary
tuberculosis, being negative in 6 Among 20 cases of lupus vulgarrs, the mﬂ“&“
was positive in 13 and negative in 7 In 20 cases of sarcordosis there were $ I
8 positive and 14 with a negative Middlebrook reaction  Thus new serologed
test has, a3 already pointed out in the case of tuberculosis, yielded so many “G;
specific renctions that 1t has small dagnostic value. The behaviour of this t
in cases of sarcordosis can hardly be used as an argument in favour of a tuberculous
actiology 1n this disease.

SKIN TESTS IN SARCOIDOSIS
Tuberculin skin tests
It is & remarkable fact, known for a long time, that most mruo)dosh&ashegl::
show a tuberculin-gensitvity which 13 weak or has died out.  Bjbrmstad (‘:( ) .
published & study based on 71 definite cases 1n all of whom there were skin n;ame
festations of this discase His study ncluded a survey of the literature o
16



SKIN TESTS N SARCOIDOSTS
Invesugal tad (1948)
mmwmrcpuudumyhmpmlmdwﬂkhcdbyBjﬂrm
‘homuhkmnbowﬂmn:mmfhhmolo:hlchmpunmobeprmkud
by the intrecutancons mpection of Kulled tubercke bacilli fnto healthy tubercniin-
Hcmwdrwndnﬂonmalmhhindoﬁultmnmbc

mr A L
mmwpmom-hh-wukonhamtm’bamﬁnwmhhhy Only more compre-
henstvo

imvestipations can answer this question.
Lumnin;xdcmomndm(lﬁi)dmmldﬁhinﬁhﬂhonlnth:;ﬁnd'l
patkent after BCG & latlon bas peornpted more

{nvestigations of cutancons reastions to BOG in soch cases.  Lelder and Hyman
(l%ﬂ)mlnuinumuxccidpndmhuxmwrmm-mechluymm
inocolation.  Whike healthy toberculin-negative persons develop a catancous reac
on which in t further toutst corresponds 1o phase [ of Koth s Fundamental
Exp and bealthy tobercufis-poutive persons develop & reaction corre
sponding to phase 11 of the same test, sarcoed patients present a etancous reaction
the clinical course of which it different, a slowly growing papale with the appear
ance of & sarcod nodule developing in -7 dayx.  Leidet and Hyman mantain
that  This is & newly described experimental reaction to the tubercle bacillus.
It wat first noted by Lemming, then confirmed by Warfvinge, Biorostad and
Danboit. It bs again conflrmed bere™

Ustvedt and Aanocsen (1349) have devied 8 dugnostic BCG test which b of
specwl miterest [n this fiekd.  The test conshits of pricking the skin throngh a drop
of fresh BCG vacoms coutaining 20 milligrams of BCG per millilitre.  Persons
who have been infected with tubercio baciH develop a brownsh-red papale which,
starting after 2 3 days and increasmg up to the cighth day is an expresuon of
phase [ of Koch s Fundamental Experiment.  These observers have called thi
reactson & posmtive early resction  If thes papular reaction has not developed
fn the course of 3 days, they apply the term negative carty reaction to it I a
positve early reaction does not develop a papule of the type often appeasing oo
BCG vactunation of tuberculm-negative perions develops from 8 to 14 days after
the mocufation. The ame observers interpret & positive carly reaction a3 the
expreston of & mpecific aflergy even if the persam concerned s tubercutin-negative.
Danbo(l(l%!)hunppﬂcdthhdhmmﬁ:BCGu:ﬂlolQnmmdpﬂm&
Amoog I3 Prrquet-neqatrve sarcosd paticnts were 9 glving a positive Mantoux
feaction to | erilligram of tnberculin.  Of these § there were 6 who pave 2 negative
:ﬂzimnndwbemwc.mlzhxx l‘h‘}(t;mmmm] e
demonstrable an BCQ x o

i .

Experiment is
kuo:uhﬁonhmouumuf.rm&dods.mdthhmldbg
a toberest

disease (rew also Table V).

mwmmmmmwmmmmummm;
Bcobowhﬂmofmmidmhpammdommm!udumth-;t&u

pnmnrmdlﬂamﬂybyumhrpfmmhnh.hy

persons ms
BCG vaccimation of

hn-n:pm!:hod-ch&kmd\mpmrhemhm
papules, and it would
hm'hfamhgwmmdtmhwomﬂy In our 61 cases, I late
papules i of d cxamined

patients have been
bk



SARCOIDOSIS

indlviduals (without sarcoidosis). This state of affars has been discussed by
Ustvedt (1951) and others,

Jadassohn regarded aarcordosis as o tuberculous disease, and be sdvanced ks
well-known theory concerning  positive specific anergy which he presented to
explain the absent or weak tuberculin sensitvity of these patients, The cause of
this anergy was taken to be a specific change in the capacity of the body to react to
tuberculin—an expression, as Lerder and Sulzberger (1949) would have it, of “an
allergc transformation”  In other words, this type of anergy ls quite different
from the anergy due to the individual never having come 1nto contact with tuber
culosis or from the anergy existing when a previously tuberculin-sensitive person
temporarily becomes ancrgic because of yome other disease such as measks o
meningitls  Several investigations have been undertaken to demonstrate possibe

anticuting —substances capable of weakening a tuberenlin reaction and circn-
lating in the blood of sarcoidosis patients. The reslts of these lnvestigations have
been contradictory—Martenstein and Jadassohn (1923) Kissmeyer and Schaltz
(1931) Wells and Wylte (1949) and others

Pyke and Scadding (1952) have recently published an observation of preat
theoretrcal mterest. It was noticed that, under cortisone treatment, tuberculin-
negative sarcoxd patients showed a change of tuberculin tensitvity with the result
that they became Mantoux positive, These observers do not attempt to give any
explanation of this phenomenon, but they pomnt out that 1t indkates something
peculiar about the negative Mantoux reaction 1n sarcoidosis

In the drscussion of tuberculin and other skin tests, hitle attentzon has been pad
1o the loca) conditions of absorption by the sidn.  Seeberg (1947) has, however
shown that a whole series of non specific factors can change the conditions under
which absorption proceeds in the skin, and can thus weaken the appearance of
allergic reactions in the skin A sun-erythema for example, can have this effect,
and the same observation can be made during menstruation—(Seeberg, 1950, and
HArd 1950) Our knowledge of the phenomena of absorption by the skin,
particularly 1n cases of sarcoidosis, is still very imited  Investigations in tht;ﬁdng
may possibly also help to throw light on the curious anergy™ so often to be fou
in sarcoidosis patients

Skin reactions provoked by nocalations of tubercle bacilli (kiited or alive, virulent
or attenaated—BCG) he
Lemming (1940) and Warfvinge (1943 1945) were the first to seek to explain b
defectrve tubercubin sennuvaty of sarcordosis patients by employing luspumovmm
tubercle bacilly, either BCG (Lemmung) or virulent or killed tubercle bacilli (¥ .
vinge) The latter using virulent tubercle bacilli 1noculated the skinof a wgg\ak
cuffennag simultancously from sarcordoss and pulmonary tuberculosis. A n al:r
which developed 1n her skin was excised after 4 weeks. It showed the chnr;_! ol
istc hustological structure of sarcoidosis and tubercle bacalli could not be otof
1n sections of it. - These investigations were extended to include the crnploymcn‘md
Killed tubercle bacilli By this procedure a cutaneous reaction could be pwvﬂ4_6
1 sarcoidosis patients, and when a histologreal examnation was made mc\‘;varf
weeks, the granulation ussue presented the usual preture of mrco:do:ml o
vinge (1945) published his work under the title ** Une réaction cutande en ysr;-‘rﬁlhr
granulomatose bémigne, produit par des bacilles mortes do Koch.
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mmpdmu‘mrtpcntdl\mywmludpulﬂﬂwdbyﬂjonmd (1948)
vhomlhlcmshcwﬂutmmmmmo-palchamnnlkobewwo&ud
wmmmmhpmdmummmmmw\hymm
TEgATVE PeTIOnL. Hnamctn\.bccondndoolh:nhhhholomltmunnmbc
1 ypectiic for sareotdosh,
l\hﬂﬂmopmqncs&hnwb:\kﬂmmgccﬁcﬂc{kﬂlcdmhudebndﬂi}mo
Meahs paticots provokes a b ‘,‘mcﬂcrndiﬂ‘c}ngfmm‘h!ohmvud
lnomupmomﬁm:mkmlbxn\mbaw\mnmdﬁﬂw Onlty mote compre-
heosre vestigations can answer this question.
meln;adcmoumﬂon(lﬂz)urmwﬁ-ﬁh}nﬁlmbonhmclﬁnu‘n
arcoidoss patient aftec ion bas 4 mor s
lgations of

oy

g to BCG in such cates, Lelder and Hyman
(\9W)m}nmn\hnmuidpl\knummmnmlq\whlnytonm
inoculation.  While helthy tubercalin-negative persons develop a cutancous reas
ton whch In }ts Turther course corresponds to poase 1 of Koch s Frndamental
Expeniment, and heslthy teberculin-positive persons devedop 2 reaction cotre

Danbott. It ks agam confirmed here.
Ustvedt and Asuopsen (1949) have devised & diagnostic BCG test which s of

days and increxsing up to the dghth da exprenion

phxnllprxocthundnmulExp:ipm Th:l:oh!;w':l‘gawunndlh‘:
reaction 1 “positive earfy reacflon  If this papular reaction hus not developed
in the courst of § days, they apply the term negative early resction to h. 1T s

5 ont

1ppeans,
persons develops (rom § 1o 14
the mocultion. mmobumhmnpuﬂmnﬁyrmty::ﬂmﬂe

epeesnon of & speatc allergy sven H the person concerned s t
Danboit (1543) has applied this dlagnostic BCG test to 19 sarcosd

V).

n my hospital with d ctions

fier regard to cotaneous
‘Nr‘;‘f‘mdmm&nammmdnwmn:tm
pavents react differently by and large from healthy tubercqlin:
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SARCOIDOSIS

Indrviduals (without sarcoidosls) This state of affars hat besn ducussed by
Ustvedt (1951) and others.

Tadassohn regarded sarcoldosis as a tuberculous disease, and he advanced hn
well known theory concetning  positive specific anergy  which he presented o
explain the absent or weak tuberculin sensjuivity of these patrents. The cause of
this ancrgy was taken to be & specific change In the capacity of the body to react to
tuberculin—an expression as Leider and Sulzberger (1949) wonld have it, of aa
allergic transformation™  In other words, this type of anergy is quite different
from the anergy due o the individual never having come into contact with tuber
cutiosis of from the anergy existing when a previously tuberculin-sensitrve person
temnporactly becomes anergic because of some other discase such as measkes or
memingits.  Severnl investigations have been undertaken to demonstrate possible

antrculing —substances capable of weakening a tuberculin reaction and circo-
Iating 1n the blood of sarcoidosis patrents  The results of these investigations have
been contrndictory—Martenstein and Jadassohn (1923) Kissmeyer and Schotz
{1931) Wells and Wylie {194%) and others.

Pyke and Seadding (1952) have recently publuhed an observation of great
theoretfcal iterest It was noticed that under cortisone trestment tuberculin
negative sarcoid patrents showed a change of tuberculin sensitrvity wath the result
that they became Mantoux positive.  These observers do not attempt to grve any
explanation of this phenomenon, but they point out that it  indiates something
peculiar about the negative Mantoux reaction in sarcoidosis

In the discusnion of tuberculin and other skan testy, littie nttention has been paid
to the local conditions of absorption by the skin  Seeberg (1947) has, however
shown that a whole series of non specific factors can change the conditions undet
which absorption proceeds n the skin, and can thus weaken the appearance of
allergic reactions in the skin A sun-erythema for example, ean have ths efiect
and the same observation can be made during menstruation—{Seeberg, 1950 and
Hird 1950) Our knowledge of the phenomena of absorption by the skin,
particularly in cases of sarcoldosis, 1s still very limited  Tnvestigations in this feid
may possibly also help to throw light on the curious anergy 50 often to be found
in sarcowdosis patrents.

Skin reactions prosoked by tnoculations of tubercle bacilll (kflled or alhve virulent
or attemmted—BCG)

Lemming (1940) and Warfvinge (1943 1945) were the first to seck to explain the
defective tuberculin sensitivity of sarcordosis patients by employing suspensions
tubercle bacills either BCG (Lemming) or virulent or killed tubercle bacilti (Warl
vinge) The latter usmg virulent tubercle bacillr inoculated the skinofa womac
suffering simulttaneowsly from sarcoidosis and pulmonary tuberculons, A nodul
which developed in her skin was excised after 4 weeks 1t showed the d\a?t\;“d
ustic hustological structure of sarcodosis and tubercle tacih could not be fo s
{n sections of it.  These investigations were extended to melude the cmploym{td
killed tubercle bacilli By this procedure a cutsneous reaction could be prmo-i—é
in sarcordosis patients, and when a hrstological examination was made lﬂc‘rv -
weeks, the granulation (issue presented the usual picture of aarcofdosis.  Wa
vinge (1945) published hus work under the il Une réaction cutande en tysm“}:lﬂ\:
granulomatose bénigee, produit par des bacilles mortes de Koch 2
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fractions examined hitherto abo gave -cxfl jom). Itha ble fact
mbmmmmmm&maww This waa (st
obeerved by Putkonen, sod coofirmed by Lombolt and by w. However such bolled
antigens yeem 10 fave a redoced potenty
Lnﬂmnxmhjm.lmuﬂhnmﬂmlnndmceﬂlﬂm&lﬂm!ymmdlm
in normal lodhihals  But [n patients with

by the ead of a year, in some cascs beaving  rml scar  The reactioa
we about § relimetres in diameter In rare cases they may be harger
cven up o 17 muitmetres.  Chinically they resemble srcodd nodules and

Slnce 1942, 24 different suspensions of sarcosd tusue have been prepared for
Kvelm s reaction at my hospral. Mest have been prepared from “smrcold”
tymphatic glands, bat even lymphatle tissue suspenuons show vamtions In their
ability to provoke reaction papules. It &1 therefoce necessary clinkeally to test
every newly prepared “aatipen”™ before nsing it for the purpote of dlagnosis.

Kveam  reaction 11 regarded a3 poutive when an intradermal njection of the
antigen i3 followed by a papale which is endent a month later and persists for ane
or scveral moaths, Tt fs therefore exsentml if our evaluation of this skan text is to
be cotrect, for the patient to be kept under cbservation for at keast & month or
two but preferably for soveral months.  The usefnlness of thr test is therefore
somcwhat limited,  However sarcoldosis rum a chronie course, and sts diagnosis
often requires 2 long perlod of observation (see Flgx, 22-25).

Danboit (1951) has published the retnlty of an investigstion of the omteome of
Kvelm s reachon.  Among 76 persoat, some beslthy and others saffening from
dncase ather than sreoldosis were § patients in whom Kvelm s reaction was
Panitive, that i it was nos-epecific in 6 S per cent.  On the otber hand, among 46
cfinicaly definite cases of sarcokdosis there were 41 with & posithve kveim reaction
and § were Kvetmenegative thus about 90 per cent of the sarcordoshs patients
were Kvelm-posltive (see aiso Table V) (Fig. 26),

Ahlﬂnbﬁqlmndmﬁmdnmcdmpa-puho(thckwhnm:dmtypc
wally shows u strocise closely ressmblmg that of & sarcosd nodule which has
amen sponfancomly A tubercaloid thame stracttre ™ can, however be provoked
by & great vanety of potsons snd b therefore nat specrfic for the “ mrcoid tissoe

Siin reactions peaveked vy timm saptantons ether S sroold thna
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histologieally  In o few cases the histological structure closely resembled that of
typical sarcordosis, and n other cases the tssue changes had the appeararce of
classic tuberculosis  Further mvestigations in this field are most desirable. Our
own Investigntions do not seem to argue in favour of employing BCG inocutation
as a diagnostic skin test for sarcordosis.

Skin reactlons provoled by heat-sterilized supemsfons of sarcold tissoe (Kvelm s
reaction

Williams and Nickerson n 1935 reported that heat stenfized suspennions of
sarcoid tissue are capable of provoking a cutaneous reaction in sarcoid patrents.
Therr report roused little interest 1 the United States of Amenca, and 1t was
published 1n a journal not available in Norway Independent observations, not
based on the work of Wilhams and Nickerson, were carmied out 1n my hosprtal
and 1n 1941 Kveim published a preliminary communication on “A new and
specific cutaneous reachion m Boeck s sarcod.”  The investiganon of thu skn
test (Kveim 3 reactions) were continued at my hospital by Danbolt (1943 1951)
Danbolt and Wisldff Nilsen {1945) and elsewhere in Scandinavia by Putkonen
(1943), Lomholt (1943) and Haxthausen (1948), and in the United States of America
by Nelson (1948) Leider (1948) and scveral others. In their large monograph,
Longeope and Freiman (1952) have given 2 survey of the mignificance of hveims
reaction 1n sarcordosis, and they add It seems probable, however that an open
mind and new methods of approach such as are suggested by the kveim reaction,
for example, may eventually prove more profitable than endless wranghng over the
role of the tubercle bacillus in the etiology of sarcoidosis.”

The antigen for Kveim s reaction 18 prepared in the following way (Danbolt
1951)

The antigen wsed s prepared from sarcoid tissue  The best antigens are preparcd
from enlarged lymph glands, inflltrated with the granulation tissuxe typical of the disease
Usable antigens may aleo be prepared from cutaneous sarcoid nodules.  We have abo
prepared workable antigens of extirpated distal finger joints with destructive osteitis

t red from
cystordes with penetration of sarcord timue of the :‘kml ALn bn::m |

affected tonsils uspally ghe fic reactions,
towuns, : —
The sarcold tissue to be used in the ion of antigen &

bacilli

and moculated in guinea-pigy in order to make sure that there are no tuberck

w the tissue.  The sarcold tisue to be used is weighed and tgc‘ncmm::)r‘trmmr

and pincette as fine as possible  The tusio masy oy then ground to a (3

physiological salino solution 13 added | 10 The suspension {3 then ﬁha[t;dhluhm

scveral layers of gauze to remove larger particke of thsue and the mixture o

a water bath to 60° C for 2 hours. This & repcatcdlhefoﬂmdnzdaylndm h\-“ml'y

sterility controls are made 1f these are in order the suspension is difuted with an eq

amount of physiological saline with the addition of 0 5 per cent phenol Thlc iy

antgen will then be a heat sterilzed tissue suspension in the proportion

0-25 per cent phenol. .
follows the cot

experiments have shown that the active prmciple in the antigen

p|§cuurlar elements and s not soluble 1n water A Berkefeld fiftrate of this nﬂ’:‘:’n":

was incffective whik a pew suspension of the fittered out tissue elements “J.n"m

The sctive principle is not soluble in ether  Attempls to prepare nl.h!xtm'y“

from precipitated albumin {ractions has a3 yet not yrekded pasitve results (the bumin
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pormal spieen and braio—iavamably with pegative resalt. Nelson (1945),
’:mtheaﬂ:c:hndhnmdmhtummmpmmnfhmrﬁmm
[xm’ok}n;rmﬂonpupulalnmwldpﬂmu In hs later investigations he has
macéuiuulyp:nhﬂylncormbonﬂnxhhfmtﬁndmp(p:namlmmm\h

Hnt:mwnhcoquhtcdcnxlbmmn,wlmmnmlmmdcunue.md
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k Fio. 26 Kreim reaction. 1 2,3 and 4are
wflirston 2 years wfier the Jojection of roactions bo dafferent of sarcoid

tae antigem The Mistockogical chaagny a5 and 6 are mreokd podeks which
ary goular 30 those seen m sarcokdosls. Iuve arbeen sponianeowaly 2 end S ghonad.
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Fro 22—Papuks following the njection of  Fia .3 —Papules provoked by the fojection
un-pcmlomornn:oidrhmn(kvc{msm- of ditutions of of sarcold tusoe
action) K 1=Antigen 17 4} months old (dem‘lrmnlon)srmnd:umert}:h-
k. 2=Antigen 18 2monthsold K. 3 =Ant- iracutancous injection of tho - antigen
pen 19 1 month old M =Mantoux
after 2 days (negative) K 3—Blopsy of the
leslon showed = Differentiated reaction™
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normsl lymph nodes grve
otale calcium ariphate, perticics

Teaction.  Barcosd-like Fra. 26 —Kvam reaction 1 2,3, end 42w
miiTLcn 2 yeasy after the inection of Temciions to diferem smpemion of sarcokd
The

Wade (1951) has obteined negative results with the kepromin resction in & few
casey of parcordoste

There do not seem to be ety defimite observations showrmg that ths exployment
of tiwne sopensions other than those of sarcold timue can proveks resctfon
pepales of the type to be sctn when Kveim s yeaction B positve.  An cxception
10 this conclusion i the above-ment,oned obeervation by Nefson,

Skin reactions prevoked by radons of 1.
hhulou;hemtw'n&mford;nbodhmchumﬂmmﬂpuﬁdaan
awe gronlomas loving hinologial structores closely resemblimg sarcoid

The ractlon of the hemen bady to beryllum compounds hes
atracted great interest in 1548 the Jowrnal of the Americmt Mo

edical Assockaticn
prblished & symposiura on this matter and dnce thon Neave, Frask and Tolmach
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(1950) as well as others have contrlbuted to our knowledge.  Foreign-body
granulomas have also been caused by salicylates.  Gahlen and Kltken (1952) have
recently recorded 2 cases of foreign body granulomas which, after a latent peniod
of 5 and 8 years respectively followed & mimng accident with gunpowder tatoomy.
Both patients showed signs of sarcoldosts, which malady according to these
authors, should be regarded as a factor predisposing to foreign-body granulomas,
A similar case has been observed in my hospital (Case IX)

Refvem (1947) has examined a series of sections of chronie granuloma 1n the
intestinal tract, and among 209 cases there were 53 in which he demonstrated
definite mineral elements with the aid of a polanzing mrcroscope.  Employig
the same technique he has examined some 100 sections of sarcoid infiltrations, and
in 4 cases he demonstrated mineral particles

The cause of forelgn-body granulomas is to be sought In the provocative effects
of the chemical and physical properties of certarn particles, and in the special mode
of reaction of the surrounding tissues. Ordrnary tatooing with Induan ink tod
dyes seldom causes foreign-body granulomas, and the sgme may be said of gun-
powder dust deposited 1n the skin afier muning accidents 1t 13 therefore most
interesting that several cases of granuloma formation due to this cause have been
observed In sarcoldosis patients.  This observation may be interpreted as showng
that the tissues of these patients possess a pecubar mode of reaction—e “sarcoid
reaction type.

Many experiments have been made with the purpose of provoking foreign-body
granulomas in sarcoldosis patrents by injecting particulate and other elements into
the skin. In my hospital expeniments have been made with catgut, and Refrem
(1947) has worked with silicates Haxthausen (1948) has used talc and aleuronate,
Schaumann and Seeberg (1948) Indian 1nk and paraffin oil whilst Nelson (1949)
has experimented with calcium sulphate and particles of collodium.  All these
investigntions have given negative results, and we may therefore conclude that
experiments with verious corpuscular elements have not yet shown that they arc
capable of inducing foreign-body granulomas in sarcoidosis patients Further
mvestigations must, however be undertaken before we can draw conclusions from
these negative findings It s doubtful if sufficient attention has been paid, in the
experiments hitherto carried out to the very long latent period which has often
been required for the development of foreign body granulomas (see Gahlen and
Kliken, 1952)

TUBERCULIN SENSITIVITY KVEIM'S REACTION

In the preceding section a bref survey has been given of the cutaneous reactions
of primary xmportga.nce with regard to the actiology and pathogenesis of nrcordcu'u.
Though the remarkably frequent anergy to tuberculin or the weak tuberculin
sensitrvity of sarcoidosis patients has for a long tume attracted much ‘"m‘,;:j
we still lack a satisfactory explanation of this phenomenon. It must be assul
that the tuberculin sensitivity which 15 weak or has ceased to exist is an cxpmn:lon
of some feature of the pathology of sarcosdosis even thotigh sumular conditions in 8
considernbly less marked degree may also be observed in other diseases. At n:\z
rate the demonstration of an apergy or low tuberculin scasitivity must give “l’}on
support to the dingnosis of sarcordosis. On the other hand the demonstral
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experiments with BCG inocalatlons of sarcod patienis may to  cestain
ﬂxhn%um.muuhvmdnmmnummow for in most
nrcoidpnﬁmtsth:nnrtypechk{nmcﬂonktobeobu}ndumlnw
hxqmdmm(mmwmym&mMoﬂx Certain
obsermations seem, bowever to show that It Is more commeon for streodd patients
{han ot tubsroulss-negative heslthy persons to resct to BCG inoculation of the
:Unbyindo&empupaluulhtnuo(lnacuhﬁmpnpuluwhhhprmnnwm!n
Gmilarity both chnseal and histclogal, 1o the sarcold nodules which develop
pontancomly . .

Vcrylntermlngnhomwﬂvmpunwnmmofn mrcod” trmne
mabufuﬂavmglhelnp:donlnwd‘nlklnul‘hllcdmbadcbﬁlhlnmwof
sarcosd Th:hnporunc:dlhhobs«vnﬂouuldnponxlmu,hm
contiderably reduced by Bybrmstad's (1948) control test by which he showed that
¢ umilar sarcodd resction  can afso be evoked by the intracutaneous injection

At present H would seem that heat-sterlioed nnpentons of sarcold thaye pro-
vide the onlfy “antigen winch, 1o about 90 per cent of eases, peovokes a typleal
papular reachon 1o sarcedd patients (Kweim s reaction).  Oa the other
hand, In other persons the e “antigen  usuafly fuils to provoke any cinical
or brtological thane reaction of & mmilar type.
‘We still G0 not know the basis of Kveim 8 resciion and the following posxibilizies
must be comudered Kvelm s resction depends on » specrfic aliergy in sarcoid
matients of Jt depends o the of fro-Hke in tlssne
mpenuons of it ks an expression of & sarcodd mode of reachon
The first powbility that Kvefm 3 reaction Is an expression of an aliergac reschion
In sareoid putienss to specific substances w the tisue suspension (“antigen ™) seeros
@ be the moyt plamible explanation.  We must, bowever 1nsbit that up to pow
uhwduu&hﬂl&mmmmmm“pmwmgm
%0 long a Jetzat perfod and persistmg for months and even years, and presenting
the clmical sppesTance and hntolopcal strocturs 30 closely

semtized by the tsene suspemion. It is the “antigen  winch, after the
mmmdmmﬁmmmmm-ummmdmbkmmm
favours the development of & sarcoid™ tsue reaction. The incubation period
seeens to be shortened ted
testr—an obacrvation which may support this hypothesis. B e
The second posibllity that Kvesm s

substances, has
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have fatked to reveal tuberche bacills in sarcold thgne, The most important
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SARCOIDOSIS

principle. While tuberculin negative healthy persons do not usually react to an
injection of sarcord tissue suspensions, injections of BCG grven to the same
persons will as a rule, provoke a clinically demonstrable late reaction (at any
rate with maculation)

The third possibility that kverm s reactron is the expression of & sarcold mode
of reaction K3bner phenomenon™ an “isomorf Reiz effect” has formed the
basis for the extensive tests which have been carried out on sarcoxd patients with
other tissue suspensions (Frei s antigen, lepromin antigen, normal spleen) and with
corpuscular particles (beryllum, silicates, caketum salts, tale)  As already ponted
out in detail, these investigations have on the whole grven negative results,

The observations hitherto made on the basts of quite comprehensive expermmental
investigations suggest that Kveim s reaction 1s most likely an allergxc process, for
the sarcordons as such has either duced a specific allergy or has created an
incteased capacity on the part of the skan to become sennitized by the injection ofa
heat steriized suspension of sarcold tissue,

It may therefore be assumed that suspensions of sarcoid trssue contam unme
known speclfic substances which are responsible for the development of thus skin
reaction

THE AETIOLOGY OF SARCOIDOSIS

The actiology of sarcoidosis has been the subject of comprehensive investigations
for more than half a century yet this problem remawns unsolved. Opintons con-
cerming causal factors are widely divergent, and there 15 no unanimity of opmion
concerning the significance that should be attached to the various pathological
observations which have been made 1n this disease.

There are three theories which come foremost  the disease i tuberculons or it
can be provoked by many different factors owing to an indrniduality-determined

sarcoid mode of reaction or it 15 an nfectious disease of wiral ongin.

In hus latter publications, Boeck (1916) was inclined to regard the discase as 2
form of tuberculosis—a point of view subsequently maintained by several other
observers.  Of Iate years, many histological factors not nsually associated with
tuberculosis have been demonstrated by Longcope and Freiman (1952) Jaques
(1952) and others. Yet it must be admitted that even a very expenenced
patholognst cannot 1n o given case definitely say that a *sarcoid like ﬁ.um:x
only bo a sarcoidosis  and he cannot dismiss the possibility of tubereul -
With his great expenience, in studying the histology of sarcoidosis, hreyberg is
the habit of reporting on a histological section, even when 1t presents the fcmn'z
considered as characteristic of sarcoidosis, 1 the following way *““Boeck s sarco
probable, tuberculosis cannot be excluded It must be the chinician s task to
diagnote sarcordoms also on the strength of other signs and symptoms.

In most reviews of the aetiology of sarcoidoss, reference u“mndc to“ctrﬂiﬂ
observers who have demonstrated tubercle bacilli in sections of ™ sarcofd turuc-r
A few posiuve culture and inoculation tests for tubercle bacill, with T:ndl'nﬂ
supposed to be sarcoid tusue, have also been reported  On the other han dcg
comprehensive and carefully executed moculation aad cuuur;: tests have yrclbccﬂ
negatve results  Pautner (1948) for example, has wntten “I hive nc\trl Foe
able to obtain a positive inoculation from sarcoid tissu¢ 1 any of the mscsm] oo
investigated personally  The many similar tests carried out at my hospr
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yieided oegative findmg. A:fo(ﬁ:rewponﬁveﬁndmpo(rubfde
bcmlln‘h;;n:(nmidmh.mwwdmen(\%l)mnm this
condmlonﬂoumtm!ﬁrm!yupon](ach‘!poﬁuhm"
Snwumdth:mﬂmmﬁdmbho{mbemﬂm‘or_‘;\nt‘miw
m&mhthﬁmwﬂlw’ b 50 ,( losh is 19?4.
patient who has bad, or o
Warlvinge, 1945 and others). To this one may nnywer that baciilary tuberculosls
may also OCCUT 4MOOf ARLTHIC PCTION. Besides, palmonary toberenlots may
dcvdopmlnmowmptﬁmulnd-lmybapﬂn-dlanmmmo{mm

that there had been ao evofution from idosts to loss and vice veraa,
for 1t B common knowitdgs (hat we canack with absclute certainty stways be gure
of var diagnosis of tarcoldosis  The evidence presented by clmical findings have
b0 great weight when we 1 dpate the p ity of lomt o 2 cause of
this discase.

Post mortem examinations of sarcold patients often reveal tuberculons changes
fn the {ungs. In their survey of this probiem, Longcope and Frejman (1932)
stated that tuberculosks had been found 10 1525 per cent of the post-mortem
carninations of rarcold patients.  There ure many elements of uncertanty when
wa try to extimate the value of these obcrvatloos  for example  was the chnical
diagnos of sarcoldosls refiable, and may both sarcoldosls and toberculosis heve
aisted nrmttaneonty in ove and the same patient without necessarily befng man!
festatians of the tume causal factor 7 Post-mortem fiodings have not heiped much
ta throw lght on the astiology of sarcoldosis.

As alresdy noted, Jadassohin advanced his well-known theory concerung
positive anergy ™ fa order to explaln the surpming fact that most sarcosd patrents
lost their tuberculm semitfvity or that ther reaction Is “weak™  *Postive
ancrgy” wis foterpreted a3 an “acquired anergy™ spposed to indicate the cxlst
ence of large quantities of tuberche hacillus antibodicy, that is the ootcome of the
tuberculom elenent canung idosis.  The & of “anticuting”
yiedded contradctory resuts,  The most important support given to Jadassohn s
theory 13 10 be found fn the experimental investgations of Lemming (1940) and
W-rhrmp(lwﬂ.wbahnmhudwmidpnﬂﬂmvﬂhxﬂmdpnlhtm
njectlons of kilked tuberclo badilfL.  Ledder (1948) and Leider and Hyman (1950)
have ducussed these problems very tr hi reveral publi But
runmh;uﬁmdgkhdmwy foc It would seem that hitherto a
sufficlent number of cootrod texts of t ve
b oes abereulin-negative heslihy persons bave not

Many polnts concerning the meaning of positive ancrgy a3 an expressi
mmunify requlre clariication.  Posltive anergy hnﬂ!nlhm:th.loom:;una;,{
mdwmmtw(mmbcm—yauﬂamﬂ‘wemwmamvhmryu“mam In
[avour of another theory—that of dosly befng an lon of tubercrd

ltmmhwmumuﬂhmxmﬁmm;mmummd

other known infechioms.  Danboit and Brapdt
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principle. While tuberculin negative healthy persons do not usually react to an
Injection of sarcord tissuc suspensions, wnjections of BCG given to the same
persons will as a rule, provoke a chinically demonstrable late reaction (at any
rate with maculation)

The thurd possibulity that Kveim s reaction 1s the expresston of a  sarcoid mode
of reactlon K&bner phenomenon” an  isomorf Reiz effect™ has formed the
basis for the extensive tests which have been carmied out on sarcord patients with
other tissue suspensions (Fre: s antigen, lepromin antigen normal spleen) and with
corpuscular particles (beryllum, silicates, calcium salts, tak)  As already pointad
out 1n detail these investigations have on the whole given negative resulis.

The observations hitherto made on the basis of quite comprehenstve expenmental
investigations suggest that Kveim s reaction 1s most likely an allergx process, for
the sarcoidosis as such has either induced a specific allergy or has created an
increased capacity on the part of the skin to become sensitized by the Infection of
heat sterilized suspension of sarcold tissue.

It may therefors be assumed that suspensions of sarcold tissue contain un-
known specific substances which are responsible for the development of this skin
reaction

THE AETIOLOGY OF SARCOIDOSIS

The aetiology of sarcoidosis has been the subject of comprehensive investigations
for more than half a century yet this problem remaims unsolved  Opintons con-
cerning causal factors are widely divergent and there is no unanimty of opmion
concerning the sigmficance that should be attached to the various pathologeal
observations which have been made In this disease.

There are three theones which come foremost the diseass 1s tuberculous or it
can be provoked by many different factors owing to an individuahty-determioed

sarcold mode of reaction or it is an infectious disease of viral onigin.

In fus latter publications, Boeck (1916) was inclined to regard the dueasc as e
form of tuberculosis—a point of view subsequently maintained by several o;:
observers. Of late years, many histological factors not usually associated
tuberculosis have been demonstrated by Longeope and Fraiman (1952), Jagues

[952) and others. Yet it must be admitted that even a very ex
gntho)log{st cannot in a given case defimitely say that a “sarcold like llsui(;:
only be & sarcoidosls  and he cannot dismiss the possibility of !ubcm!is "
With hus great experience, in studying the histology of sarcordosis, krcyb;rsmm
the habit of reporting on a histological section, even when it preienu the feal o
considered as charactenstic of sarcoidosis, in the following way * Boeck s ur:c
probable tuberculonis cannot be excluded It must be the clinicran s task to
dagnose sarcoxdosis also on the strength of other signs and symptoms. certaln

In most reviews of the aetiology of sarcoidosis, reference is made to, ;
observers who have demonstrated tubercle bacilli in sections of sarcoid lltmei
A few positive culture and Inoculation tests for tubercle bamlli mthnl;\-'l ﬂ'nn
supposed to be sarcord tissue, have also been reported  On the o\hcrh‘hn yféudei
comprehensive and carefully executed inoculation and culrurf tests have ol
negative results.  Pautrier (1948) for example, has written I hﬁ)'.‘vt:cun::;ﬂ'l poen
able to obtain a posntive inoculation from sarcoxd tissue in any of t ; S e
investigated personally  The many nimilar tests carried out at my hospt
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yiekded peqative finding. A:{otu:fewpoduveﬁrdlnpo(mbfde
bﬂﬂhu::n:(nr:ddmh,lpnmmdﬁému;(w&)mm!hﬂ 1bh
does not rest firmly npoa Koch s postulates™

st dmnmthtmwﬂmnhu(mmbmm‘mh(mpﬁm
loltﬂbﬂth:!mvlndtﬁhadﬂuy, yr‘ l“ ’Llll_l 19’;:
patient who hes bad, of bas, fe of

Warfviope, 1945 and others). To this ope may answer that baciftary tuberculosls
oy &ls0 OCCU AMONE ANETEIC PEMMOTE. Besides, puimosary tuberculosis may
dcvdophnmmﬁuds;mknl,mdnmyhorpmhwbﬂcuuofmhw
hay been observed by BjSrostad (1948). It would be difSicult to prove fn sny case
that thers had been an tvolution from dosis to tubercul aod vice rersa,
fox H Is common knowledge that we cannot with absolute certainty slways be sare
of oo diagnosis of sarcosdosls. The endence prescated by clinical findings have
no great weight when we tigate the bllity of tuberculosis as a camss of
this dmsense.

Post-mortem examnations of mreoid patients often reveal tubercolous changes
in the lungs. In their survey of this problem, Longeope and Fremman (1952)
stated that tubersulosts bad been found v 15-25 per cent of the pott-mortem
cuminations of sarcold patents,  There are many clerpents of uncertainty when
we try to estimate the value of these observations for cample  was the cliniea]
dugposis of marcosdosh refabie, and may both sarcoddosrs and tuberculosts have
cxisted mennitancousty n onc and the same patrent without necessarily bemg mani
{antom of the same camal factor?  Post-mortem findings have not beiped moch
to throw light on the setiology of sarcoddosy.

As aiready noted, Iadassohn advanced hi wellknown theory concermmg
 postiive ancrgy™ in order to explain the surpeising fact that most sarcold pateents
fost their tubercolin sensitivity or that thewr reachon Iy “weak”™  “Positive
ancrgy  was Interpreted as an “acquired anergy™ supposed to indicate the exist
ence of large qmantities of tuberclo baciilus antsbodies, that is the outcome of the
tuberculow element canslng L The & tion of “anticuting™
yeided cogtradictory results.  The most important support given to Jadassohn 3
theory 1 to be found i the expenmental nvestipations of Lemmung (1940) and
Warfnoge (1945), who Inoculated sarcoid petients with BCG aad g@ave them
sngections of killed tubercle bacilll,  Leider (1948) and Lelder and Hyman (1950)
have ducomed thee ‘ h ghiy n scveral pub) But
thhvmimbmdmhklndmmy for it would seem that hitherto o
mﬂkxnxm nmﬁdmo!mdmhwmmwmymhww
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SARCOIDOSIS

on the part of the person concerned  In other words, like Curtis and Grejan (199)
they are inclined to believe 1n the multiple causes theory of actiology  Nevertheless
it 13 remarkable that many patients with forelgn body granulomas have been
found on closer examination to present manifestations of a general sarcodoss.
As already pointed out, many experimental investigntions have been undertaken
to provoke “sarcoid” lesions by introducing organic and inorganic foreign bodes
into the skin  The results of these tests have hutherto been negative except with
suspensions of sarcoid tissue (Kveim s reaction)

The third theory that the discase is & special infection of unknown aetiology
possibly a virus, 13 founded in part on clinfcal observations. The chronic course
run by the disease emphasizes its similarity to other chronc Infections such as
tuberculosis, syphilis and leprosy It would seem that the same conclusion
could be drawn from the fact that heat sterilired suspenstons of sarcord tissue ace
capable of provoking infiltrations whose clinkal and histologcal features appesr
to be identical with spontaneous sarcoid mfiltrations (but which gradually ds-
appear spontaneously) Kveims reaction resembles in many respects Frais
reaction, the lepromin reaction and the luetin reaction. Hitherto as already
pomted out, no other antigens have been found to possess the same properties as
suspensions of sarcold tissue  In this connexion reference must be made to Lofgren
and Lundbick (1950) who as already noted, have succeeded 1n 1sofating a viros
from sarcoidosis patients

The observations hitherto made concerning the actiology of sarcordosis, and the
expertmental tests carned out to throw further ight on this problem have yrelded
such conflicting results that it 1s impossible at present to draw any definite con-
clusion, but it seems to me that the evidence in favour of an infectious actiology

is particularly weighty

THE DIAGNOSIS OF SARCOIDOSIS

Sarcoidosis 1s a systemuic disease which provokes 2 reticulo-¢ndothelial reaction
showing a preferenice for organs contasmung much reticulo-endotheiml tistue. The
uigns and symptoms of this disease can, however resemble those of other morbid
processes. It follows that when sarcoidosis is confined to one or a few body areat
or tissues, chmeal diagnosis may be exceedingly difticult.

A pathological-anatomical examination of the morbid processes Is of great
wmportance to the dagnosis and can with certamnty decrde 1n 2 given Case Whﬂ;
theso processes are not of a sarcoid character  On the other hand & hisologica
examunation can give evidence {ndicating the probability of sarcoidosis  But how-
ever important such an 10 is to the dlagnosis, we must insist that 1t can
not by itself give us the fina) answer  We must therefore accept with reserve the
verdict to be found in many publications that the disgnosls was verified by
biopsy ™

Fp;rixgn body granulomas can present a histological structure very closely restm;
bling that of definite sarcord lesions. Here we must note that sarcoidosly canrot
be disgnosed on the basts of such forergn body granul for it 18 8 sy
dwsease and the diagnons depends on a defimte pattern of signs and lYme“l’*

As already pointed out, When diagnosing sarcordosis it is also ymportant :1 t;}l’
1n mind exactly what we mean by & tuberculous process.  When it is report
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sogcal structure of & patholopecal apecimen 13 compatibie with the
hb;p:ﬁdsdwmidmh,mdwmmbndehaaﬂ\mubedcmmm(:doum!m
a]fncuhuon.thehbnhqntﬁlonmmhcrmldtdu\u‘:umm Tthwell

nown 1hat In certaln cases the Mous can be
dlikafly Iodistinguirhable from fupay vulgaris (see Case V). When tabersle
bacdlli are demenstrable by cultore or 1 st be

m &
m-ﬁmﬂ:dmhlpmmdﬂnhmﬁoﬁulmmmldbemmpmd
s indicating srcoidosh.

Anergy or weak tuberculin tivity b ",ofwrygmtlmpm:mcf
in dagnons but, as aiready noted dosls may fomlly be

-ﬂhposiﬁwmb&mhnmﬁmpunkmhﬂywhmhhcomp{btedbymm
loss. Reverdon from & previously berculin trity to ancrgy in

cases in which the cilmeal pacture Bs suggestive of sarcosdoshs, 13 to some extent
indicative of thrs drsease.

Kveym ¢ reaction 18 of dmgnostic valoe, and it is positive in about 90 per cent of
chrically definite cases but with this skm test afso we must expect a certaln num-
ber of poa-apecific resctions (about 6 per cent). A postiive Kvem test is therefore
not enough fn iteelf to confimm tha diagposis of srcoldosis.  Two drawbecks in
the use of thiy test are that sutable material for the preparation of the antigen bs
not, atways aviihable, and that at least & month must clapse before & reading can
be taken of the test.  But with a drscass such as srcoidosls, the dagnos often
tequires proloaged obecreation, and Kveim 1 reaction b of great value even though
we may have to walt for several moaths to be sure of the resuk,

The camistion, tuterculm testiug and Kveim 4 rescton are todey
the modt important akds to the diagnosls of srcowdons. In most cases these
enmiution ete neccrary f we are 10 be sure of our dagneals.

Sarcoidosty may also appesr ay & sweiling of one or several of the superficial
tympharic gands, exther xa & sofltary phenomenon of associated with lesions in other
thsuet. The dicase can also mamfest ssef a3 febrhs iveoperotides, as the
Mn{intyndxmmcd\cm:mbdlyndmm In such cases the above-

P y in tests iod Kvelm
rt?o.m)ﬂnbemrywmunhuwdhm )

N rectot yean growmg significance has been attached to the intrathorace
lm}tmmndmmﬁduhmtuﬂmmynmnwﬂnudmw
4 hilar ghnds and mfiltration of the lurgs. In many cases a ndiological
mmummmummmmmamnm

;D:lhhmpﬂ’thnd.lof(hchﬂmof dt the radiological d can
dmm&umm”,‘ the wsaal xapph Y tesis beng pecessary to

Osteinis cyxoides (Jamgfing) is not omonic

graat fmportance when H 15 assoet Waha %mﬁ‘ﬁmhud

W%ﬁhwiﬂﬂ?mmhch:@mumdmlw
to

lhnmmmmp&mhmamm% seass.  The more mumeroas




SARCOIDOSIS

on the part of the person concerned.  In other words, like Curtis and Grekia (1849
they areinclined to believe in the multiple causes theory of aetiology ~ Nevertheless
it is remarkable that many patients with foreign-body granulomas havs been
found on closer examination to present manifestations of 2 genernl sarcordons.
As already pointed out, many experimental nvestigations have been undertalen
to provoke “sarcord  lesions by introducing organic and morgank forelgn bodies
mito the skin  The results of these tests have litherto been negative except with
suspensions of sarcoid tissue (Kveum s reaction)

The third theory that the disease is a special infection of unknown actiology
possibly & virus, 1s founded 1n part on clinical observations, The chronke cowrse
run by the discase emphasizes 1ts similarity to other chronic Infections such as
tuberculosis, syphilis and leprosy It would seem that the same conclusion
could be drawn from the fact that heat sterilized suspensions of sarcokd tissuz are
capable of provoking infiltrations whose clinical and histological features appear
to be identical with spontancous sarcord nfiltrations (but which gradually drs-
appear spontaneously) Kveims reaction resembles in many respects Frels
reaction, the lepromin reaction and the Juetin reaction  Hitherto s already
polinted out, no other antigens have been found to possess the same properties as
suspensions of sarcold tissue, In this connexion reference must be made to Ldfgren
and Lundbiick (1950) who as already noted have succeeded in tsolating a virus
from sarcoldons patients

The observations hitherto made concerning the aetiology of sarcotdosis, and the
experimental tests carmed out to throw further light on this problem have yiclded
such conflicting results that 1t 15 imposnible at present to draw any definlte con-
clusion, but it seems to me that the evidence in favour of an mfectious actlology

18 particularly weighty

THE DIAGNOSIS OF SARCOIDOSIS

Sarcordosis s a emic disease which provokes a reticulo-endothelml reaction
showing a prcfcr:ny; for organs contalning much rehculo-endothelial Hssoe.  Tbe
signs and symptoms of this disease can, however resemble those of other morbid
processes It follows that when sarcoidosis 13 confined to one or & few body areas
or tissuey, clintcal dizgnosis may be exceedingly difffcult.

A pathological anatomscal examination of the morbid processes 13 of great
importance to the diagnosis and can with certainty dectde in & given case whcf;
these processes are not of a sarcoid character  On the other hand, 2 histologxcal
examunation can give evidence indicating the probability of sarcordosis  But how
ever important such an examination is to the diagnoms, we must insist that it c:hn-
not by itself give us the final answer  We must therefore accept with reserve be
verdct to be found 1n many publications that the dragnosis was verified by

bioj

F%?cign body granulomas can present a histological structure vez-yc.lose}ymcm;
bling that of defirute sarcoid lesions.  Here we must note that sarcotdosis mnnok
be diagnosed on the basis of such foreign-body granulomas for 1t fs a system
disease and the diagnosis depends on a defimute pattern of signs and lymptom:-

As already polnted out, when diagnosing sarcoidosis 1t 13 also {mportant t; uc;};
1n mind exactly what we mean by a tuberculous process.  When it is report
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PROGNOSIS

was probably the cause, Of 67 pervons who died of this drseasc 51 per cent died
&umdpﬂmmﬂhvﬂmnﬁmcm{mhnﬂmdﬁ:mmmm
rywtan.mdﬂpcrccnummhvolmncmunmhartmdothﬁomm Amang
the 75 tarcoidosis patients whose deaths were prevumably doe to causes other than
Mosts, pol y tubesculosis was the ame of death 1n 42 per cent, aud
vascular and other drseases in 8 per cent.
It will thm be seen that when sarcoldotis i intermal or deep-seuted, the prog

pulmonary
common drease, the discovery of Ha astiology and effective methods of trentment
of the community



SARCOIDOSIS

TREATMENT

For several decades the treatment of sarcoidosis consisied of giving courses of
areenye combined, when the skin was involved with Finsen light treatment. Whik
local Finsen therapy can undoubtedly hasten the absorption of garcold infiltrations,
the value of arsenic is doubtful apart from its tonic effect.

Good reports have been recerved concernmg the effects of cakafero]l but Nelson
(1949) has not been able to confirm these optirustic views  In my hospital, 1t has
been abandoned for the time bemng, a3 lts effects scemed to be doubiful and many
sarsc(;ndom patients were found to be remarkably intolerant of the vitamn (Sundt,
1950)

Great interest attaches to the mvestigations made 1n recent years concermmg
the action of ACTH and cortisone on sarcoldosis, and many favourable accounts
have been published concerning the effects of this treatment on both the cutaneous
and pulmonary manifestations of the malady Lovelock and Stone (1951) Small
(1951) Refvem (1952) and others At my hospital these hormones have been
used in the treatment of 6 cases of cutaneous sarcoidoss.  The lesions were seen
to recede a trifle, but this remussion was invanably transtent.

Experiences of the use of these hormones are still too scanty to justify any
definite conclusions

It follows therefore, that the treatment of sarcoidosis today leaves much to be
desired  The positrve results achieved by many investigators with both cakaferol
and with ACTH and cortisone do however entitle us to a certam degree of optm+
fsm as we look forward to a more effectrve treatment for this disease.

PROGNOSIS

Sarcoidosis has been described as 2 benign disease, an adjective requinng many
reservations. The cutancous manifestations, to be sure, often disappear slowly in
the course of severnl years, leaving a scarring or atrophic area  Limited internal
infiltrations can, however compromuse the functions of the organ concerned and
thus have serious consequences, as when the disease 13 situated in the heart, the
pervous system the eyes and the endocrine organs.  On the otber hand, sarcod
1nvolvement of Internal organs such as the lungs may cause no symptoms, the
disease being often discovered 1n the course of routine exarmnations of large
groups 1n the community The behaviour of sarcoidoss of the lungs is of;inr
thcular importance to the prognoss.  Nitter (1953) has studied 90 patients suff sg
from sarcordosis of the lungs (averago observation period 5 5 years)  He fou
that the millary form of sarcoidosis of the lungs tended to end in compiete e
mussion 1n the course of 6-36 months  Matters were different when the disease
of the lungs consisted of diffuse or circumseribed coarsely patchy p!rmCthTO"J;B
opacities more than half of these cases developed signs of pulmonary fib
during the observation penod, and one-third of them dled of this condition
this group no definite regression of the diffuse or coarsely patchy parench
opacities was observed  Pulmonary fibrosls must therefore be regarded as on
the most serious complications of sarcoidosis of the lungs. "
With regard to the causes of death, Yosbein (1952) has recently made an crll;ﬂ :
based on 140 cases already published He found that in 48 per cent, sarco Lo
150
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PROGNOSIS

was probably the cause.  Of 67 penons who died of this discase 51 per cent dwed
becamss of pulmonary Involvement, 25 per cent from invasion of the central nervous
system, and 17 per cent from {nvoivement of the heart and other organs.  Among
the 75 sarcoddorhs patients whose deaths were presumably doe to causes other than

idoshs, pal Y losls was the camse of dexth in 42 per cent, and
vascular and other drseases In B per cent.

Tt will thos be soen that when sareoidosiy is internal or deep-tented, the prog-
nmuhmwﬂk:nhﬂy;ood.diﬂybcumhmhmﬂnofﬁ:lunﬂmﬂsl
great rlak of the development of palmonary fibrosks and also assaredly predispases
to pulmonary tuberculosit.  As we may assume that sarcokdosis s s comparatively
eommon diexse, the dncovery of its aetiology and effective methods of treatment
are not only of sentific interest, but are matiers of great importance to the weifare
of the community

S 15
Kyrie 1 (1921) ‘Arch Deresss §
Lcwu.roum;lru./ru’:”mmn



SARCGIDOSIS

TREATMENT

For several decades the treatment of sarcordosls consisted of giving courses of
arscaic comblned, when the skin was involved with Finsen light treatment.  Whike
local Finsen therapy can undoubtedly hasten the absorption of sarcosd infittratrons,
the value of arsenic 15 doubtful apart from 1ts tonrc effect.

Good reports have been recerved concerning the effects of calerferol, but Nelioa
(1945) has not been able to confirm these opumistic views. In my hospital, 1t has
been abandoned for the time being, as 1ts effects scemed to be doubtful and many
sar;:éndosh patients were found to be remarkably intolerant of the vitamin (Sundt,
1950)

Great interest attaches to the investigations made mn recent years concerming
the action of ACTH and cortlsone on sarcosdosis, and many favourable accounts
have been published concerning the effects of this treatment on both the cutancows
and pulmonary manifestations of the malady Lovelock and Stone (1951}, Small
(1951) Refvem (1952) and others. At my hospital these hormones have beea
used in the treatment of 6 cases of cutaneous sarcoidosis  The lesons were seen
to recede a trifle, but thus renussion was invariably transient.

Experlences of the ute of these hormones are stll too scanty to justify any
definite conclusions

It follows, therefore, that the treatment of sarcoldoss today keaves much to be
desired. The positive results achleved by many investigators with both cakeiferot
andwith ACTH and cortisone do however entitle us to a certain degree of optim-
ism as we look forward to & more effective treatment for this dlsease.

PROGNOSIS

Sarcordosis has been described as a bemign disease, an adjective requnng many
reservations  The cutaneous manifestations, to be sure, often disappear slowly in
the courte of several years, leaving a scarring or atrophic area  Limited inierral
infiltrations can however compromise the functions of the organ concemed and
thus have serious consequences as when the disease 1s mituated mn the heart, the
nervous system, the eyes and the endocrine organs,  On the other hand sarcord
involvement of internal organy such as the lungs may cause no sympiomd, the
duease being often discovered 1 the course of routine emminations of large
groups in the community The behaviour of sarcoidoss of the lungs Is of pas
ticular importance to the prognoss.  Nitter (1953) has studied 90 pattents luﬂ:;mng
from sarcoidoms of the lungs (average observation period 5 5 years) He fi
that the mibary form of sarcoldosis of the lungs tended to end m compiete Te-
musion In the course of 6-36 months, Matters were different when the discis
of the lungs consisted of diffuse or circumsenbed, coarsely patchy parench
opacities more than half of these cases developed signs of pulmonary ﬁbfﬁwln
during the observation penod and one-third of them died of this cond(uodi:- |
this group no definite regression of the diffuse or coarsely patchy paren y;ﬂ;_
opacities was observed  Pulmonary ﬁbron;,m\f{_stxhthlcrefore be regarded a3 on
serious complcations of sarcordosit of the lungs.
me\wm:}!l‘:-egurd to the gm of death, Vosbein (1952) has recently made an uﬂ}m:
based on 140 cases already published  He found that in 48 per cent, $areo
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wag probably the came,  Of 67 persons who died of thn discase 51 per cent died

because of pulmenary frrvolvement, 23 per cent from invaxlon of the central nervoms
berenlosts was the cause of death 1n 42 per cent, and

vascular and other disenses in 8 per cent.

Y

)

1t will thus be scen that when sarcoldosts is internal or deep-scated, the prog-

system, and 17 per cent from involvement of the heart and other organs. Among
noss B not particalarly good, chicfly became fovolvement

the 75 sarcoidosts patients whose deaths were presumably doe to causes other than
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CHAPTER 9
0SY
A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPR
WITH PARTICULAR REFERENCE TO ADVANCES IN
DMMUNOLOGY RISTOPATHOLOGY AND TREATMENT

R. G Colniane

3

WirHIN the lagt decnde very puundd;nmclnudnmuhvehmmd:hl
nderstandmg and treatment of Weprosy To appreciste fully the modern
lndlhedmiﬁunceoﬁhzmonr:ncmwofkunmbpawmbedhwedmda
followmg sab-divinons

togy aod b

H

ot 1

Clauifieation and diagnasis
Therapy
Criterfa of cure.

EPIDEMIOLOGY AND BACTERIOLOQY (INCLUDING IMMUNOLOGY)
As # result of two observations within recent years questioms with regard 1o the
made of ntroduction of Myrabortertion jeproe and the mfectrvity of the disease
have once apam been rafsed.  The fint was the discovery that a certain peo-
portion (10-20 per cent) of healthy contacts of open eases showed Myro keproe
ta very souall nombert 1 the skin fyfog us fnert bodses at the junction of the pany
pepiliarn and pars reticutarit. The second observation was that in the so-calked
closed cases, that i those fn which bacflli could not be discovered by standard
methods of eamnation, by careful stody of terial sections or by a concentration

fore, sagpests that, if our techrique i adequsle, in every sctive case of leprosy
Myvo keproe shonld be demonstrable.  The whole question then of thoe lfectivity
of the closed case hes been re-opened. Whike some workers befieve that every
actave oase of keprosy mmt be considered mirciive, others consider that this work
Goes not modufy the opinion, gescrally held, that it fs the open case (that is, the case
TM\MH)mkyrwmnbcdhmvemdbymndudedsdmmhnnon)
that 8 infectve and e actoal ot pateshul danger 10 hetithy members of the com-
murity partcutarly children 1t it the athor’s opimon that, if metwculons search
and enquiry by made, 12 afl cases of deprosy 1he open case coukd be discovered, for
the moro sccurate the hrtory and the mote detafied the exammation of comacty
the greater are the chances that the sottree of infection will be traced. Further

particolarly pre

Vot stk coms :bﬂdnn,lbmhnbe:ncv-dcwa\htkpmyun‘nlﬁ

mcmmtmptbnnpmmmwhanh&mmnqﬁuonhcmm\at
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

leprosy by this means It 13 not demied that the so<alled “closed” case 1 abso-
lutely incapable of infecting others, but 1t is contended that the possibility of this n
¢0 unlikely that such theorctical considerations should not affect the well-estzb-
lished methods of public health control of the disease.

The work partscularly that of Khanolkar (1951) which demonstrates that
Myco leprae fist appears 1n the small superficial nerve plexuses of the skin,
suggests that the skin 1s probably the mode of entrance of the orgamsm, and that
this predilection for nerves in the early initial phases polnts to the possibihity that
Myco leprae can only become pathogenic in man after passing through the
superficial nerve plexuses of the skin  This suggested passage ” through the nene
tissucs opens up itriguing possibilities 1n relation to fresh approaches m the
attempt to cultivate the Afyco feprae

Within recent years, as the result of the refined methods of prepanng
lepromin devised by Fernandez (1940) and Dharmendra (1940) opportunities
have occurred for the more detatled study of the tissue reactions in persons
not only with leprosy but in those who are m contact with leprosy cases. This
goves general sapport to the opinion expressed later that in all probability all
persons who come mto contact wath leprosy pass through a positive lepromun
phase. This has given nse to the study of the antigenic properties of Myeo
tuberculosls in relation to leprosy The observation of the South Amen@n
workers particularly Nelson de Campos (1950) and 1n the work of Chamssmand
(1950) in French Africa that BCG vaccination will canse a negative iepromsa
reaction to become positive 13 of significance. Lowe (1952, 1953) in Nigena hs
recently confirmed this observation. It has therefore been suggested by Mur
and other workers that BCG vaccmation should be used for immunizing large
sections of the population in the campaign to combat the disease There are,
however several questions that arise with reference to thus (1) 1 as fs probable,
all pertons pass through an nitial positive lepromin phase, how long does this phase
contiue? (2) Next what are the factors that cause the revermibrlity of the lepro-
min reaction? (3) Lastly ard this is the most important question, what is the
relationship between a pouitive lepromn and immunty? Tu other words, it 1s
doubtful whether tissue sensitivity bears any real relationship to immunity

1t must be remembered that while a lepromin positive reactor may have no actusl
Immunity against an attack of leprosy there s an increased likelthood I(drcducnuor
develops that such a person will show the highly resistant tuberculold form
leprosy  Before any conclusions could be drawn with reference to the n:hum)
ship of tmmunity in leprosy and the lepromun test a very long-term (5-10 years
expenment among a relatively stable population with a high incxdence of leprosy
would have to be planned

CLASSIFICATION AND DIAGNOSIS
Classification .
In this connexion st must be stated categorically that the lepromun test u“:l Z;’
hetp w the duagnosis of leprosy This test 1s only a measure of the ‘dlepme
potential tissue immunity of an indivdual presumably mnfected by ﬁLf)fﬂd_l ol
In other words, as in tuberculosis so probably in leprosy a positive shin ‘h ‘;”u;
cates that the individual u harbouning the pathogenic organism within the
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CLASSIFICATION AND DIAGNOSIS

~—dewd ot alive, Thepcrwumybehlhnd\cntphxoﬂbedwx.:howucﬁw
dnme,u;benmdvcdm The comcluslons dmwn by eome workers that
lubambdscoufmmfmnmdrylphmbprotymcdtfmbﬂ‘pmor The
lepromin test, however lmprowdnvmputﬂdhi'thcfndyo(‘lhcd“ﬁml
types of Jeprosy and is almost indisp le if & right and & rexson-

feprosy

mmm\mhmapdﬂbtheuﬂkrmdm-&ndh
and Thnt (1943) on the polar conception of teproty i fundamental to our under
standing of the diseasc This, as well as subsequent work, cuvisages a siage
wbmlhclcprvmmumm}ynmng!ypw\hebmmm\:\t. Schyman {(1950)
mat}ntlnhhmopnbnbehasmuminmnﬁypoﬂuniq:mminmabn
become negative. 1f this conception b troe then i f probable that at some time
or another every person who has become infected with Myro Jeproe {that 13 the
mpnhmﬁhmmmminmwmoqummmsymwm
uln)d%do'ps-whmkpmmh‘xmrﬁon. Tt 1s known that all lepromatous
osay, 2 faxr propostion of macular (1 wnd polyneuritic cases,
show & pegative kepromin reacton, whercas fn others, periculady the frank
tubercatokd (fopride) group, the reactlon b very strongly positve, gofug on fn some
inmfancey to ulceration. Where and when thn sensltizaton tskes place has pot
born estabiished, and ft 5 d that this develops as the resntt of the

ducthon of the specific arganmm (Myco kproe) into the skin. It then follows
that one of three developments can take piace (T) The tisoes may become hyper
semitized (2) the thsnes may become dewenuitized  or (3) they may remain In an
amttable position, not fulty Hized, and not b e itored. 11 thhs
Concept B8 correct then all ciinica! manifestations of Jeprosy should show one of
1hree immenolopcal

c
chsnfication as sugpested by the Somh workers. The penod
which could ty be d a8 ind B Khanolkars “silent
phase  before lexiony have actuaity or when the lesion B 30 carly

and di
of phinn) PrIoRry groups, iscun the posaibificy
Chaxally leprosy can be conndered oy macalar miltratrve, and potyneuritic,
-udumﬂrwlcw!hn:lulommlhe&;h«a{t}:lbmvnuemts.mdmm
udnulbemdunlwndlnchniﬂamno(mhmphm

Macwles

On studymng the macules of keprosy 1n detall clmically divaded
{a) those which tend 1o be small with viguc edges, the pcm‘riyp;nyb;ldmx lnmm\hoo
distributon 2 pu‘-gaib)-&? !mddtﬂned,m o l{lndlnm i
s sharp!
qulte clestty swen and (c)ﬂwuth,ba-m}i(hhdtypt?mcuk 'h‘k:dsm
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

leprosy by this means It 1 not denied that the so-called closed™ case 15 abso-
lutely incapable of infecting others, but it 1s contended that the possibility of thn ks
s0 unlikely that such theoretical considerations should not affect the well-cstab-
lished methods of public health control of the disease.

The work particularly that of Khanolknr (1951) which demonstrates that
Myco leprae fint appears in the small superficlal nerve plexuses of the sk,
suggests that the skin 11 probably the mode of entrance of the organism, and that
this predilection for nerves in the early mutial phases pomnts to the possibihity that
Myco leprae can only become pathogenic in man after pasting through the
superficial nerve plexuses of the skin  This suggested “passage  through the nene
tisaues opens up intriguing possibilities n relation to fresh approaches i the
attempt to cultivate the Myco leprae

Within recent years, as the result of the refined methods of preparmg
lepromin devised by Fernandez (1940) and Dharmendra (1940), opportunries
have occurred for the more detailed study of the tissue reactions in persom
not only with leprosy but in those who are 1 contact with leprosy caser  Ths
gives general support to the opinion expressed later that in all probability all
persons who come into contact with leprosy pass through a positive kpromin
phase. Thus bas given nse to the study of the anugenic properties of Afrco
tuberculosis in relation to leprosy The observation of the South Amencan
workers particularly Nelson de Campos (1950) and in the work of Chausuoand
(1950) in French Africa, that BCG vaccination will cause 2 negative lepromn
reaction to become positive 18 of significance, Lowe (1952, 1953) in Nigena has
recently confirmed this observation It has therefore been suggested by Mur
and other workers that BCG vaceination should be used for immunizng large
scctions of the population i the campaign to combat the disease, There are,
however several questions that anse with reference to this (1) If as 1 probabik,
all persons pass through an inttial positive lepromrn phase, how long docs this phase
continue? (2} Next what are the factors that cause the reversibilrty of the kpro-
mun reaction? (3) Lastly and ths 1s the most important queston what is the
relationship between a positive lepromn and fmmunity? In other words, it i
doubtful whether tissue sensitivity bears any real relationship to immunity

Tt must be remembered that while a lepromin positive reactor may have no actual
immunity against an attack of leprosy there 18 an increased Ikelihood ll’thedncn!et
develops that such a person will show the highly resistant tuberculord form of
leprosy  Before any conclusions could be drawn with reference to the relation-
ship of immumity 1n leprosy and the lepromun test a very long-term (5-10 yrans)
expenment among 2 relatively stable population with a hugh ncidence of leprosy
would have to be planned

CLASSIFICATION AND DIAGNOSIS
Classification .
1n thu connexion it must be stated categonically that the lepromin test l:\;l l;
help in the dngnosis of leprosy This test 1s only a measure of the act
potential tssue immunity Of an indrvidual presumably wfected by Myvo lfzvgl\’
In other words, as n tuberculoss so probably in leprosy a positive skin \hm‘:;
cates that the mdividual 1s harbouning the pathogenic organism within the tissue.
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and endoneural peofiferation, gring nse to the characterntac “cuff ke appear
ance.  There is usually vorns evidence of hyafine changes in the nerves  Clinkally
the kuons are still macules, but they are more erythematons and more casily seen
fn good Fight than in the carlier variety
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wheress in the earlier lepoms they can only be found by special techniques for
example, by blopsy or concentration methods,

these three varietics of macules fllustrate well that all keproty probably

befonpa 1 one of three base proups—1nbertuiold (iepride), border-dine (dimor
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

to describe and not yet generally accepted as such  The lesions tend to be small
the texture of the skin is different and tends to look wrnkled or atrophi, but the
edge of the lesion 18 less defined than in the second group but not as indefimte 15
1 the former  Histologreally these three macules, I believe, wll be found to vary
1 certain important features, and thus give support to the contention that they
form the three pnmary groups. Let us consider the histopathological priare m
these three groupsy

Lepromin test strongly positive —These, generally speaking, are the macules—
using the term in the strictly dermatological sense—with well defined and clear
cut margins  The infiltrative process usually of round cells, 1s definitely focalized
under the epidernus, and these foc: are more clearly seen around the appendages
of the skin (for example vessels sweat glands) The small nerves 1 the conm
show changes which are mamnly inflitrative  In other words the round cells and
macrophages (7 epitheliold cells) are actually invading the substance of the nerve.
In the more developed macule there are seen definite epitheliond focd, both arousd
the appendages of the skin and within the nerves themselves  Myco leprae when
present tend to be few and do not show the characteristic appearance as described
by Khanolkar of fig}) swimming up-sipeam™ While generally speakung, the
histological picture fits in with that described by the South Amerxan and other
workers as “simple inflammatory” the more marked changes would be classified
if not clinically at least istologically as tuberculoid.

Lepromin negative —Lepromin negative macules are the typical uncharacterstic
or indetgrminate macules of the South American classification Histologeally
only sumple inflammatory change 13 scen and the round-cell lnfiltration 18 muumal
There 1s no tendency for the imnfiltration which 13 atways slight, erther In the super
fictal layers of the corium or around the appendages of the skin, to be grouped ot
focalized  The cellular exudate consists mainly of round cells and a few hotocytes.
The nerves are not invaded although there may be some penneural “cuffing” a5
seen characteristically in the lepromatous group It Is usually impossible to dag
nose these macules histologically unless bacilll are found, and when seen they
tend to show the *“fish swimming up-stream” appearance  In other words, as in
the lepromatous group the tissues show no responss to the bacillary 1avasion and
are in a complete state of desensitization

Macules associated with a slightly positive Jepromin reaction —Iu the mlcuhhl'
stage of leprosy 1t 15 not always easy to determine whether an individual case
likely to develop nto a frank tuberculoid (feprrde) or a definite lepromatous aut;_
and, therefore for this reason, the tendency has been to place the majonty O
macules 1 the indeterminate or uncharacterstic group  We believe, however
this 18 misleading and consider that the macules which are doubtful in all proba
bility should be classified as border line or dimorphous preferring the l:élfﬂ
term, because 1ts meanwng 15 less equivocal  After much study of these ma I:
there appears to be a group in which both charactenstics, the lepride nndll
leproma  are apparently seen  There 1 a general tendency to foahr.:‘; 0?:
The areas of infiltration, while scattered 1n the corium appear to have 2 d l::xr
pattern and there 15 2 marked concentration of the granulomas :u-oUnd‘;Ji;cr
follicks There may be epitheliord celis, or the macrophages may be undifferen-
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TABLE 1
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

the use of the term neural. The work of Khanolkar (1951) ladates that 2f
leprosy 13 neural and alterations 1n sensation depend on the amount of damage to
the conducting mechanism exther through direct cellular invasion or as the reult
of the damage produced by the bacilli or their metabolc products, within the nerve.

Infiltrated lesions

Following the principle of relating the clinreal condition to the lepromm reaction,
the three main groups of leslons can be classified according to their lepromin
response.  The strongly positive lepromin reactions show the chissrcal manfests
tions of tuberculoid leprosy (leprides) of either minor or major degree. These
leslons are so famuliar to all that they do not need descnption  Similarly the
infiltrated lepromatous Iesions have for long been accepted and have been dinded
to the diffuse, the infiltrated and the nodular lepromatous sub-types. These
Jesions are simply a further development, both clinically and histologreally of the
lepromatous macule. It 13 the leslons which show a slightly positive, or vanable,
response to lepromin that have caused confusion  As far as these Infiltrated
lesions are concerned there has been an increasing tendency to accept them s a
separate group and the terms border line intermediate, dimorphous, atypal,
have nll been suggested  Personally we contend that dimorphous s the most
convenient term for these lesions.  Border hne 1s unsatsfactory as are also inter
mediate and atypical  None of these concisely defines the characterists of this
group Dimorphous we believe, gives 1n one word the features of the growp
better than any other term and we hope that it will be accepted as a suitable term
for general use in classification  The characteristica of the border line or dimor
phous Jesions are those of both the leprides as well as the lepromatous types.
Clinically the lesions show Infiltration, while this infiltration may be gross or stight
The demarcation of the periphery of the lesion 1s not clear in the less marked
cases the infiltration is shght but shiny and with a tendency to desquamation o¢
scaliness  In the marked Jesions there 13 gros infiltration a succulent appearance
and an edge which fades into the surrounding normal skin and does not show the
clear definition of the tuberculowd lesions  Table I gaves a brref deserption of the
hustopathological differences between the tuberculod, the dimorphous and lepro-
matous leprosy It 15, 1n our opmmion, extremely important to recogmic the dr
morphous lesions because as the tissues are 1n an unstable immunological cond-l?}
tion very violent tissue destroymng reactions are hable to be seen i
sulphone therapy 1s pressed, resulting in gross deteriormtion of the coudMonrahc
gross deformity I the pre-sulphone days the great majority if not all of tl
cases 1n this group became lepromatous and the end result was pathete ndeed.
With judicious sulphone therapy and taking great care not to precipitate mclwnl;\,
the outlook 1s altogether more favournble. The followzng is 2 summary of the
suggested clasfication of the infiltrated lestons.

Lepromin positive Lepromin varlable or  Lepromin negative

weakly positive
Tuberculoid (lepnde)  Dimorphous Lepramatous
Munor (uberculod Atypieal tubercuioid Diffuse
(lepride) (lepride) Infilteative
Major tuberculord Atypical leproma Nodular
(lepnde)
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Fig, 27 —Typca lesion of toberrulokd keprowy

FIo 21 —Actne major toberrutond beprowy £, 29—
(B comrtesy of the Oxford Laverss Frrrs ) Atpecdl keprde. By cowrtens of
MTD~I1 161 e Oford Uhmiveratty Press.)



A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

groups or clumps of Myco leprae may be seen in the exudate, which consssts of
round cells (lymphocytes) and epithelioid cells  As far as 1s hnown no cuample
of & polyneunitic dimorphous lesion has been met  The nearest example 1y 2
section shown to the author by Khanolkar in which the great auncufar perve
showed what appeared to be a dimorphous change. The ski section from the
same case was nmilarly disgnosed

If then, it is assumed that there are three mitial mam groups of leprosy a
classification to iInclude these groups could be ilustrted diagrammatxally as
shown 1n Table 11

TABLE 11
CLASSIFICATION OF THE THREE INTTIAL OR MAIN GROUPS OF LEPROSY

I Indeterminate leslons (.} Sitent phase
Airdihmenn (o
tr‘:;m highly specsalized tech-
ues

Il Lepromin porftire Lepromin vorfable or weakir Lepromin megatire
i
Tubercubold or lepride ”u:r, atypieal or di- Lepromatons
hous

Macular ketlons Dnlir?\;pmhmu—mhr Jesiom  Macular kproma

(a';p de:ulo—unumtkdn or (8) Pre-kepromaton mace

([3 Tu;xmulo{d macukar (5) Leprommtous macular
Infiltrated kealoms Infiltrated dimorphous keslons  Infiltrated

(.L-pddrm tubercalold (7 Atypical  twberculotid  (e) Difuse

{
I bfq}or wherulold () Arndeal eproma (8) Nodutar kproma

tic tubercukoid Dlmocphious-palynedritic Polyneuritic kproma

While 1t 15 believed that this scheme of classification covers all the lestans of
feprosy yet 1t must be said that no one classification has yet been accepted and
many workers would prefer to divide all lesions into four groups (a) Indeterminate
(6) tuberculoid (c) lepromatous and (<) polyneuntic. The indeterminate lesions
would include all macular lesions showing & simple inflammatory change in section
and without definite tuberculoid features histologically  That Is, there would be
no attempt at differentiating the various types of macules described above. Tuber
culaid lesions would be divided into major and munor and subdivided according
to their dermatologicnl appearance, for example, papillate, circinate, plaques,
nodules, and so on  The lepromatous lesions would consist of macular lepro-
matous lestons, diffuse, nfiltrated and nodular  The border-ine cases are those
Iesions which have been described above as dimorphous.  The polyneuritic mﬂ&
it 1s suggested should be subdrvided '{nto 1I>olyneumic leproma and polyneun

berculoid, according to the results of the lepromun test
tuAt a m::,tlng of the World Health Organization 1n November 1952 the ?D::e
mittee on leprosy recommended four basic groups m the classifieation of t
raalady—mdetermnate tuberculoxd, border line, and lepromatous.
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

Diagnosts

While a classification is of great help in the diagnosis of leprosy the derma
tologist is mostly concerned as to whether a given lesion 13 due to leprosy of not.
There are m ths connexion three methods by wich a diagnoss can, m the
majonity of cases, be defimitely established (1) Clinseal (2) bactenologral and
(3) histopathological

Clinical diagnosts
The following matters must be taken into account in diagnoung kpeosy ma
patient who seeks ndvice

(a) The type of lesion—macular infiltrated or nodular

(b) Loss of sensaton-—light touch pin prick or heat.

(c) Dustribution of lesions—exposed surfaces

(d) Duration of lesions and previous treatment  Have the lesions been present
for several months without responding to standard treatment?

(¢) Symptoms Do the lesions intate, or are they symptomless?

(f) Are they associated with enlargement or tenderness of nerves or both?

(g) Is there any history of residence in an area where leprosy 1 endemic?

If & person states that the lesion—whether macular 1afiltrative or nodular— of
long duration, with loss of superficinl tactile, thermal or pain sense if in addition,
it has been present for some months and has not responded to ordinary lines of
treatment, is symptomless and does not correspond to any common dermatologeal
condition then leprosy must be suspected and other methods must be undertaken
to establish the diagnosis. These methods are bacteriologwcal and histologxcal.

Bacteriological dlagnosis

The standard method of establishing a diagnosis Is by the slit-smear techmque,
first described by Wade (1935) and universally adopted. The following o 2
description of this procedure

1 Cleanse the area to be cxamined by rubbing bricfly though vigorownly witha
small cotton-wool sponge with spirit.  Wipe dry with cotton-wool

2. Pinch up the skin 1n fold, applying enough compresson to stop ot rrdnhlﬂﬂn
blecding. When it cannot be actually picked up compress it laterally as rouch
possible

3 With a properly cleansed scalpel of suitable style and size make a small bat l’:t:‘
at 5 milllmetres or g0 long and deep enough (about 2 millmnetres) 1o get well fnto
infiltrated layer

4 1rblood or lymph exudes 1n any quantity wipe toff  With the Lnlfe-bhid:ﬂuumd
transversely to the hine of cut, scrape the side and bottom of the cut repeatedty
with sufficient vigour to obtam a little actual tissue pulp from below the epsdermat.

5 With the knufe transfer the small amount of material obtained to 2 (Pl
slide to make a nniform and modemately thick smear m:;d: sl ares

rs from the 1ame patient aro best put on to a amgle

m:For after-treatment of the cut the patient l;lim‘pl’y given a piece of cotton-wool

compress it unul cozing stops.  No dressing Is necessary
tan addltion 1o takmg & smear from lesions i skin a nasal smear should sk0 be
taken. The techniquo ks as follows
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

to arise, acid fast bacllly are almost invariably found in the sections. la the kpro-
matous group the presence of acid fast bacilli and the charncterstic clear sub-
cpidermal zone establish the dlagnous

THERAPY

Leprosy after many decades in which treatment was 1 a large group of cases,
of uncertain value, has at last joined those diseases which respond to chemotherapy

It can be said that the experimental stage 18 now passed and general gindance
can now be given with regard to the most practical methods of therapy whech
will be considered under the following heads (1) Sulphone therapy (2) other
chemotherapeutic agents (3) results of treatment (4) action of chemotherapeutre
agents (5) cntena of cure and (6) reactions in leprosy and side and toxsc effects.

Sulphone therapy

It has now become established that the sulphone group of drugs 1s the choke in
all active cases of leprosy The basic drug in this group 18 dismino-diphenyl
sulphone with a simple formulz as follows

Ny sop (e,

Duaminodiphenyisulphone (dapsone or DDS) 13 the therapeutic agent most
universally used but owing to certain drawbacks, which will be mentioned, an
alternative remedy should be available, and it is the writer s belef that the dr
substituted sulphone sulphetrone should be dwsolved 1n a 50 per cent aqueous
solution and given parenterally It has been contended that disubstituted deriva
tives of DDS are inactive and only act by being broken down in the body to the
parent sulphone 1t has been established that while the disubstituted sulphones
when given by mouth are hydrolysed mn the stomach and converted to DDS
sulphetrone when given parenterally 13 broken down to a monosubstituted sulphone
and probably acts as such  Thercfore, when considening an alternative treatment
the most logical denvative to use s sulphetrone given parenterally

Methods of administration and dosage

The ways of admimistering the parent sulphone are oral and parenterally While
1t has now been definitely shown that m the dosages recommended dapsone is
relatively non toxc, care must be taken when the drug is gaven orally that lnﬂnlit
tions are explicitly followed  The following therefore 13 the regumen advised ;
the treatment of leprosy Dapsone can be given twice a week or daily  Whi
some workers stnte that dapsone s more effective daily it is always wise (o com
mence with twice weekly dosage  The course now to be detailed differs from lml:
frequently recommended because, for the mexperienced or those dealing wit
certain racal groups—for example, Anglo-Saxon or Mongolan—or advanced
types of lepromatous leprosy 1t is better to err on the cautious side.

Dapsone {DDS or 4 4 diaminodipheny! sulphonc)
The commencing dose 13 25 milligrams orally twice a weeh—a three-day m!:r\gol
beng given. The dose then 13 raised by 25 milhgrams each fortnight unttl 1
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miligrams fwice weekly are given Thereafter the dose iy raised each month by
lwmﬂm:munmlhcmﬂmumufmmi\mmwb::mkbmﬁ\ed
(800 miligrams per week in all)
1f daly Is consldered

preferabl whtw\c:ue?ldym
wmﬂlmmﬂﬁmmwmhw After 14 days grve 100 mill-
pram thie weekly At the end of 14 dayy give this dose four times weekly and
Iben mcreased pntl 100 milligrama slx Umes & week (it b, every day except
Sundays) #1 reached.
thnhhlmonmﬂmuoﬁ\euhlcu.o:p-mnumnmhamcdmuku
jons of & yusp of dapsooe can be pven

y
Mmmmol\whh-mﬂ“m&duw\c(pmnsmm)
nmﬂmd.pnfmh*ybybaahomﬂaihmlm,mdpmmo rubber-capped
botties. A comvenient ymspension contalns 20 pet cent of the drug, It has been
found satisfactory to glve weckly mjections commencrng at a dosage of 100 mill-
grams per week and Increastg by 100 miligrams monthly up 10 500 mithgrams
per week. Some authoritics recommend fortnightly and othars twice weekly
ingections,  If given tmce weekly the ing dosc 1 SO milfi
by S0 milltgrama each fortndght until 400 milligrams twice a week are given.
Suclpheirose

Tt bas been shown beyond reasomable doubt that sulphetrone by mouth 1y
Trydratysed to the parent sulphone (DDS) and therefore, this method of adminis-
tation i wasteful wnd cxpensive and for these reasons i not recommended.
parcmtenalty however s probably the method of chodce when tide

inject

trouble of unabsorbed mavses i very much less Bkely to oconr  Parenteral sufphe-
tone n d rather than smpemions of DDS. The most convemdent
srength of sulphetrone sotation s & 50 per cent aqueos solistion, weaker solitions
hun;mmlnbtetobtnkdownlomcmmtwlpbomuulmochm The
Commence with 3 mililirs twice weekly
mh;mmmrmmwmdmdsmmﬂmmm
&?mmm) n mched.k) T‘betemu cvidence to show that smaller dosages (1-2
T week) are ps bat
= per ve, bat untl this i defimtely
lndtc:uo(cmldnnlhe;mcrﬂmlc-khnwdtu
s §
7 years of e and onder one-quarter of the adult dose Abmm'lmm\hu?u:
more than (2 yean, oue-taif the edukt dose.
Promin
m’::‘dﬂmwﬂ 4 diseninodipbeny! sulphone fs for it Is the
choace 10 Tany stitntsons, particolasty m South A, nd
s enca and in Lonistana,




A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

The chief drawbacks of Promin therapy are three (a) It necessitates intravenous
ngections () 1t 1s expensive and (c) it has to be given under careful medical
supervision When expense 18 not a serfous factor then admuttedly the intra-
venous route 1f carefully supervised is likely to give less difficulty than the intra
muscular or subcutancous routes and lets pain. The dosages that were recom-
soended by the Commuttes on Therapy at the Internationa) Leprasy Congress held
at Havana in 1948 were as follows

In adult patients 1n good general condition and with a nomal blood pectare,
an Initial dose of 2 grammes in S millilitres of solution 1 given intravenously dafly
This dose should be increased after 1-2 weeks by 1 milliltre daily untll a dose of
125 mullilitres is reached The dosage for children depends on age, weiht,
general physique and indrvidual tolerance. The drug should be administered
daily for from 1 to 3 months followed by a rest period of from 1 to 2 weeks, after
which treatment 13 resumed  The dosage and the length of the rest periods may
be modified in accardance with the requirements of the Individual patient

Other chemotherapentic and antiblotic agents kn use fn leprosy
It can be expected that a Iarge number of such agents have been tried from
time to time, but only the following merit consideration

Thiosemicarba. one

Ryrie (1950) Schuyman (1950) and Dhamendra and Chatterjee (1952) h‘“;
reported good results with thosemicarbazone m leprosy but Lowe (195)
and Cochrane (1951) have expressed the opimon that these drugs are kst
efficient than the sulphones and should only be used in cases of inmlcrame‘;\os
sulphone therapy  In such cases a change to thiosemicarbazone for from 6 mon!
to / year may be helpful in tiding over the reaction phases. The dosages mC;T;O
mended are 25 milligrams daily increasing each week by 25 miligrams until
milligrams per day is reached. Children of 12 years of age and under rective
half this dose.

Lowe (1952) reported 6 cases of)agmnulocytf?n;;ndﬂbmm}carbuom and

ng (Jopling and Kirwan 1952) one case of toxic amblyop

Jos’\[r'ie Kt'éel pthalt; the thiosemicarbazones have not given aufficsent mml::
thexr superiority over other remedies to warrant their consideration in the x“\)o e
treatment of leprosy and should only be used in cases markedly ntoleran!
sulphones

! Streptoniy cin

Er‘:Ckwu (1950) reported that streptomycin and dihydrosucpmmﬁn ;Wm s
to have a superficial effect upon lesions of leprosy but concluded ¢ t‘dvuablc-
the toxicity of these preparations continuous admimstration was !;l;got?nopping
Therefore, 1t is not possible to tell whether or not the drugs are capa e
the multiplication of Myco leprae m the tissues.  Streptomycin, hc:.;;mm .
tried 1n cases which are not responding satisfactonly A recomm‘h oo
a 6-week course giving | gramme duly followed by 3 months rest, then priidel
s repeated  If definite improvement has not et 1n by the third course,
ys suggested the drug should be abando]n::.
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combined therapy
The resglts of treatment With Boticotimke #cd hydrazide are particulaty du-
a5 Barnett and Brahby (1953) reported that horicotinie

muncation) that improvernent, which w at Gt dow end then mpld, oaty cccury
after 6-8 weeks, and s pot mriking unt?t the third month. Tihm penod in the
homan wonld be equivalent to 3-5 years.  This emphasizes that conclusswons 13
to results bn infections of Mrco Mproemsaium may not be companabde In himan
1t shoukd be pownted ont that clinkal resulus in keprosy may be orreliable and,
therefore ghoakd be combed with ad: bacterrological it and
topnes of the leslons taken, at feast, at 6-monthly intetvah.

Resuity of trestment

to the results of treat
1l cases of tuberculd
of

with
ment 1n tubercnlold keprosy  There ts no doutd that g

oid lesions tend sp ly 10 heal,
suphone therapy strmulates forther twne reaction In the
phases and hastens the resolution of the disease. 1t is abo well known that
afler & taberendold eslon has subsided retadual b

Trypo-pigmentarion frequently
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Lepromatous onmes
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

The chief drawbacks of Promun therapy are three (a) It necesstiates mtmvenous
inpections (b) 1t 13 expensive and (c) it has to be grven under carefol medwal
supcrvision  When expense 1s not a scrious factor then admittedly the mtn
venous route 1f carcfully supervised, 1s ikely to gve less difficulty than the intn
muscular or subcutencous routes and less parn,  The dosages that were recom-
mended by the Commuttee on Therapy at the International Leprosy Congress held
at Havana in {948 were as follows

In adult paticnts 1n good general conditron and with & normal blood pretare
an ntial dose of 2 grammes in 5 mullilitres of solution 13 given intravenomly dafly
This dose should be increased after 1-2 weeks by 1 millilitre daily until & dose of
12 5 millilitres 13 reached. The dosage for children depends on age, weight,
general phyrique and indrvidual tolerance. The drug should be administered
daily for from 1 to 3 months, followed by a rest period of from 1 to 2 weeks, after
which treatment 1s resumed  The dosage and the length of the rest peniods may
be modified in accordance with the requirements of the indrvidual patient

Other chemothernpeatic and antiblotic agents in use in leprosy
It can be expected that 2 large number of such agents have been trred from
time to time, but only the following merit consideration

Thiosemicarba.one

Ryrie (1950) Schuyman (1950) and Dhamendm and Chatterjee (1952) have
reported good results with thiosemicarbazone mn leprosy but Lowe (1952)
and Cochrane (1951) have expressed the opmion that these drugs are less
efficient than the sulphones and should only be used in cuses of intolerance 10
sulphone therapy  In such cases a change to thiosemucarbazone for from 6 montis
to & year may be helpful in tiding over the reaction phases  The dosages m“;ﬁ
mended are 25 nulligrams daily increasing each week by 25 mulligrams untfl 1 "
milligrams per day 13 reached. Children of 12 years of age and under rece
half this dose

Lowe (1952) reported 6 cases of ag;ranu]ocy‘t;!su iund:rb}lyh‘;os«:m.tea.ﬂmmuc. and

opling (Jopling and kharwan 1952) one case of toxic am pia

s g\lo gfée{.pthnf the thicsemicarbazones have not given sufficient Mdmdo{
their superionty over other remedies to warrant their consideration in the rou t;
treatment of leprosy and should only be used in cases markedly intolerant to

sulphones

! Streptomycin
Egchon (1950) reported that streptomyein and dn:ydmnmp:om»::nh:z:;p::r;dr
to have a superficial effect upon lesions of Icprosjy but co?cludwt;iﬂt:g: 1 ViR O
toucity of these preparations continuous ration
'tf‘hl:mfure.m is not possible to tell whether or not the drugs are capable of ltglﬂl
the multiplhication of Myco leprae in the ugsues.  Streptomyan, hm:counc e
tried in cases which are not responding samsfactonly A recommend A
a 6-week course, iving 1 gramme daily followed by 3 months rest thent e
i3 repeated I deflnite 1improvement has not set 1n by the third course
1 suggested the drug should be nbudo;:;!.
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The resofts of with borndcotinic scd hydrazide are particnlarly dis-
at Barnett and Boshby (1953) reported that
acid hydrazide In rat leprosy was superior to the Robeon (1953) has

10 reported favourable results in the corneae of mice infected wth Afyen. kproe-
murion and trexted with mondcotinic cid bydrande, but statey (persoml com-
mumcation) that improvement, which bs at first slow and then rapd, only oecurs
afier 6-8 weeke, and B pot sinking Wil the third month. This perod fn the
human would be equivalent to 3-5 years. Thh cmphasizes that conclusions as
w resutts in fofections of Afyeo kp may oot be ble m homan

Tt thould be pornted out that clinwal results in leprosy oy be murelable and,
therefore, showkd be ined with ad ; ieal and

bropsics of the kestont taken, at least, 1t 6-monthly mtecvals

Remlty of treatment

Tubercwdold caser

There has been a I & bon with ref 10 the resubs of treat

™edt ™ tuberculedd leprosy  There is po doubt that afl cases of tuberculold

keprosy will altimately chear up ander sulphone therapy when the percentage of
a fregt in direct proportion to the seversty of reaction. It s well

known that the markedly sctive tuberoulond deshons tend ty to heal

wnd fandy commonly suphone thermpy stimolates further tiske resction in the
early phtes and hastens the resclution of the disease. It it afso well known that
m.wmwwww

for example, paunting the lenons with (nchloraceto

acid—rma; in the reprg-
wentation of lestomy. hh-dmb{uomlhbndduuibml’ywp
Lepromatous cmves
1t v generally betd hat the resuhts ia 3 oxses fy highyy \{
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more. mnkxmlhe-dnnwdkpromtomusemoﬁmdﬂmlh(xe
Frg.]l\bmhmqh\eﬂulmnh.:myhe Thts cevo had been
167



A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

under treatment for 5 years and still an apprecrable number of bacilli could be
demonstrated in routine examunations. Adnuttedly after5 years the infectrty of
such caes is 5o often s0 markedly reduced that they can be considered of very
lnttle public health danger  Nevertheless, this relative slowness of bactersolopeal
results 13 causing a number of workers serfous concern

Dinorphous lesions

In so far as these cases are liable to show gross tissue destruction snd senons
damage to nerves if they go mto reaction grent care must be taken whefiever there
13 » likelthood of the dignosis being a dimorphous case, Therefore, when m
doubt 1t Is always better to withhold treatment until the reaction has subsided.

Indeterminate lesions

It is always difficult to decide 1n lesions which appear to be inactive, whether
treatment should be given A general rule 18 when 1n doubt the patrent shoaki
be given the benefit of that doubt and be treated

Actlon of chemotherapentic agents, with reference to the suiphones

There has been much discussion concerning the action of sulphone drugs, bat
most authorities accept the theory that they have a bactenostatec effect on Mfrco
leprae and their action therefore, should be studied 1n both lepromatous and
tuberculoid leprosy

Lepromatous leprosy

A study of the histopathologwal material and examination of direct smears
from lepromatous cases shows that the first changes which take place are m the
morphology of Myco leprae  These changes have been noted for many years and
occur both in treated and untreated cases they have been seen by many workens
In cuses treated with hydnocarpus (chaulmoogrz) o1l and its derivatives. Under
the sulphones however this phenomenon 1s noticed to a marked degree. The
author has seen significant fragmentation of the acid-fast rods of Afyco leproe
take place within 20 days, and with a dose as low as 500 milligrnms per week of the
parent sulphone In some patents, particularly those sensitive to sulphome
therspy thus change 13 accompamed by a perfod of reaction which is different
from that known as erythema nodosum leprosum  Instead of the erythema nod&
sum type of lesion being the charactenstic one, the patient shows numerons su
cutancous nodules accompamed by high fever These nodules frequently seem
10 coalesce and the skin—particularly of the forearms and thighs— leathery to
the touch  The nodules in the dermis become fixed and suppurate, and in the
small bead of pus which s extcuded there are enormous numbers of bacillt marg
1n globus formation  Thus phenomenon unlike erythema nodosum may n?:d
a favourable one and salphone therapy must etther be continued very care! }’u
or suspended altogether  Thrs apparent ability of the sulphones to pl‘l:n‘hlccof
reactivation of the discase will be referred to when we consider the actions

n tuberculoid cases
‘u;l:h:p‘;:a‘n therefore, to be correct that 1n some way or ather the :u)phof;
interfere with the metabolism of the organism and when this happens frllgfv:;"'om
and granular forms of AMyco leprac are noted  If biopsies are made a
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of mcharactentic stage, thowing wight round-cell Infiltration in the deymis but
15 the perves, which can uuslly be cearly setm, frequently bucillary granabes ot
tacilary debris remain.  The proportion of otses in which this i3 seen cannot be
siated, bot | kave seen ths phenomenon 18 months after the patient has becoms
negatnve by sandard metbods of examinaton, {n spite of the fact that sdequate
doses of the parent sniphone had been comtinoed throughout this period.

It mary be that the perves act as reservoin™ of the bacdili from which the disesse

tical cure of an indt 1
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

to continue mantenance doses of sulphones for prolonged periods, if not through-
out life It 1s well to remind ourselves that clinwcal improvement 1 leprosy ks
far shead of bactenological improvement and therefore inadequate sulphooe
therapy or discontinuance of treatment, may result 1n the creation of human

pockets of baailli  from which the discase may recur 1n an area where leprosy
control methods, which largely depend on sulphone therapy have greatly reduced
the numbers of infective cases It is a sobering thought 10 realize that the develop-
ment of a case of leprosy from the point of inoculation to a full-blown lepromatous
case may toke mapy years  While we have in the sulphones the most potent
remedies as yet discovered mjudicious or madequate mass therapy may result 1
a serious sitnation arinng owing to relapses occurting possibly many years later

E__- hale CRNE SR
(a)

ial kesiom
1 —Nodular leproty showing Improvement under sulphone therapy  The mi
Fe gm dka;penred after 8 months, but the patent was st [ bacteriofogically positive.

This does not mean that sulphone thempy thould not be used as 2 Po:;ix{i:sl
adjuvant to preventivo measures 1t does, however indicate that these poﬁr:e ‘d
should be borne 16 mind, and that we should not too readily assume that ¢ naw
fast granules are dead bacllly, or merely bacillary debns for there is Iittle evidence
far for this contention  Wishful thinking 1s a dangerous preoccupation i kpbrioﬁ?y
and until much more mformation 18 available 1t is better to assume th:lV}'l;y i
of the orgarusms 1 all stages, and the necessity for treatment so long as

onstrated 1t the tissues
bc:gﬂ?ong as sulphone therapy 13 being adminstered 1t appears os ;:‘1- “;enc-rlll;n‘::el
signs remain 1NCONSpICUOUS OF clear up It may be that the granular o‘:’rclapsc
renstant forms of Ayco leprae but as yet there has been no evidence proe
so long as patients are taking maintenanco dosage. The author believes 2
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produce equally satisfactory results. Admuttedly however sulphones are easier to
admumster and therefore are not only justified on this score but are more certam
to easure freedom from relapse I believe the sulphones act in the tuberculosd
case by vartue of their ability 1n the early stage of the disease to stumulate Atyen
leprae 1nto actvity and as a result a favoursble tissue response 13 stimulated and
resolution of the lesions therefore hastened. It 15 this ability to prodece a vioknt
fissue response which has to be carefully considered before sulphones are admimss-
tered to the reactional tuberculold case, partcularly that varlety which 1 known
as the border line intermediate or atypreal case.

Criterla of ecure

1t has always been difficult to adopt a defimition of cure and to estimate the
length of treatment necessary In the days when hydnocarpus (chaulmoogra)
treatment was the routine method the practice in India was to give, 6 months afier
all signs of activity ceased a quiescent certificate  An arrested certificate was not
given until 2 years had passed after cessation of treatment. With the sulphones
the practice has not as yet been standardized, but it is felt that the following woukd
be acceptable.

Tuberculoid cases

Treatment 1n tuberculoid cases should continue for one year afier all actmty
has ceased or for 18 months from the commencement of treatment whichever 1
longer

Lepronwatous cases

Treatment should continue for at least one year preferably two after the persot
15 negative by standard methods of examination

In these cases much depends on the technique and numbers of smean, and also
on the competence of the technician  Unless the more thorough biopsy smear
techmque of the Bombay workers 18 used when a small but deep v«'cdge-&hap‘ﬁd
piece of skirris excised and the whole tissue smeared on severai slides and carefully
examined I am of opinson that at least 8 smears (excluding the nose) shoukd be
taken from the skin  Once a patient is negative, smears should be done monthly
during the first 6 months, 3-monthly for the next 6 months, and 6-monthly forll
further year Some authoritres (Johansen 1951 and Cochrane, 1951) hold tha
1t 18 & wise precaution, when practicable, to continue a mamntenance dose—ha
the maximum dose, that 1, 300400 milligrams of DDS per week—for hfe.

Reactions tn keprosy

Because of the mcrease 1n the possibility of reactions under sulphone therapy
1t might be well to discuss these phenomena, which should be considercd lg:
the three separate categories of (a) violent local tissue response (5) ﬂ)"cﬂo
nodosum or acute lepra reaction and (¢) subacute, or chronsc, lepm rea .:(
The first 18 seen 1n the leprides or tuberculoid cases. 1 belreve that sulphones .
1n tuberctlord cases by virtue of the fact that they came the bacill, 1 lba“a Z
stages, to multiply and this sets off the trigger which results 10 an acute t::!
response  Because of this reaction resolution of the disense is more npd, & o
thus sulphones hasten the recovery of the patent. The speed of the recovery

172



THERAFY

to tha fntensity of the Teacion. Tt §s becanse of thu capactty
ﬁmwmmmwmnmmmunmummm
dmaphpmiumd.vlnhmhlmmmdd'my 1t 3, therefore, vometimes
-ddnhktomdwwﬁduth.inthouwayh-dubwmenhrml
o(lk:mwhhocdmmdunﬁcmm.bdmm}phoncthﬂipyhmmd.
Thcmdlon\nih:\upﬂdb,nnd\awmcmmhﬁ:ﬁmpmhnmhm
acule antipea-antibody respomse scen bocally n the trsaues. Because of thh
lmmmmhmbumhﬂkprmym\momwynnmwhikmhmm
queescent. ]nothtrwwdsthelnﬁgm—&hnhuﬂhrypmdncu—-uloaﬁmdm
The tisane. R
In the second form of raction—erythema nod k the
uumh&mmmnmmmmmmuummm
This, too, s an aflergic phenomenon, but the antigen—baci prodocts—is no
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10 say erythema & u typs of Herxbelmer reactson and comes Under
Stokes s defimtion of & toxldepnd. In thn conncpon 1 quote from Stokes and
s assocrates (1942)— [t is probable that the toxi erythemus, erythema mmuitiforme
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onderstand the mechannm of these two Afferent aliergic phepomena gives rae to
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1t bs interesting to oxe that cortsone or ACTH in refatyvely small doses, 50 mil-
rams per dsy appears 10 controd erythema nodosum and permits the contlnvance
of culphone therapy  More recent {nformation from Lowe (1952) m West Africa,
bowewer suggests that this form of treatment should be of thort duratlon, lest the
disense itself be aggravated. [n the true erythema nodosum phase, however
c;ru;:mumfhﬂysdmmhmdmbco(putbdpmu&n:mdwmn
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paedic Surpery may be able to change the outlook from one of hopelessness and
despondency to one in which the patient can look forward to a Lfe of usefiloess
and activity
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CHAPTER 10
THE PATHOGENESIS OF TINEA CAPITIS
R. W RippeLL

INTRODUCTION

CAMTTS wmsed by spocies of Microsponem snd Trichophipton. Eptdermo-
Lmﬂ:u,t}:m‘;:ﬂn;gwnfmzdnmmphm(mﬂmfmpydoﬂm

keratingred parts of stration comewm pafb-plates wnd bair. If the infected
rateral i3 removed from these hosts and piaced under sortable conditrons of

and humidity (prefe on a eulture medium), & greater vanety of
structures i produced, somo of them dragnostic of funges genus or gpeaes. In
the stratwm cormem, Microspormm and Trichophy fom specaes have an jdentica)
appexrance, but duriog invason of hadr behavionr differences betome apparent,

iym P prodoction of fluorescent material.
These propertics have been summarized by Raddell (1951).

AGE AS FACTOR TN DEVELOPMENT OF TINEA CAPITIS

Scalp nogworm 1 predontimantly a dsease of children, particularly when duoe to
Microtporsen gubonind and 3 conly Al puberty regression of the tnfection
wtwally occury sp fy cvenin d cases, ting that some pro-
tecthe factors then become operative. Rothman and his colleagues (1947)
attempted to correlate the presence of fungickial substances In post-pubertal
sebum with ths apparent immtmity of the adalt scalp  Fumgmsiatic actinty against
Af omdoumnf was estumated 10 be four times greater in adutt sebum than n pre-
puh:nﬂf?nnbl. ls;mmcdb::yadds,comtmu:ﬁdmbmo(mbmnm
rangng from 7 to 13 were ta be responslble for this finding.  Kilgman and
Gimberg (1940), however mmxhklumfﬁrmthmmm‘m'wnm:d
umlhcmaacdmwmaf:bumlnupubm,mhh(mumlnpnnfnrlhe
Ty of adoht Other possible explamations are the presence of fongas-
mihibiiiog substances withm adubt hair sbafly, or a decline m concentration of
Fonih facton with age.

FUNQUS SPECIES AS FACTOR IN SPORADIC AND EPIDEMIC
INFECTIONS

Amongst children, unea capin 1 often an cpidemic discase. 1
andabenys sporadic. M cudowdnl and Af emﬁmmfmniﬁaqmm“:mm
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

paedic Surgery may be able to change the outlook from one of hopelessness and
despondency to one in which the patient can look forward to a Iife of usefulness
and actvity
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CHAPTER 10
THE PATHOGENESIS OF TINEA CAPITIS

R.W Rooete

INTRODUCTION
Trxea cAMTS b catsed by speckes of Microsporum and Trichophyton. Eptdermo-
pJL;Aum fning genws of the dev h (ot rugworm fungd), docs not

attack halr  Jnvitro the nutritive requirements of these fungl are not particularty
mam;hnhkmlmucdﬁzwun(uzhsdtotheunn;humanounimlm
they have a very resiricted growth form. This conmsts merely of fmgal fia-
mam(hypln:)vh}ehwgmmtinm:ba}mo{cubhlo:rcamguhrmom(mhr&
*poTes). Mmmymmwmmm\mhmdmm
mentally but they germunate and produce invasive hyphae only in completely
temtinzed paris of stronan comewm, nall-plats end batn 1f the infected
materul is removed from these hosts and placed under sutable of
and humidty (preferably on a cullure medfum), & greater varety of

sructores 1 produced, some of them dlagnostic of fungus genm or specres. In
he strarum cormewm, Aficrotporum and Trichophviom species have an wdentical
appesrance, but during nvason of har betanour differences become apparent,
h ducti f materisl.

m ar P and
These propertics have been summarnzed by Reddell (1951).

AGE AS FACTOR IN DEVELOPMENT OF TINEA CAPITIS

Scalp ringworm f2 predominanly a desease of children, particularly whes doe fo
Mtcrosporon oudowtns and M cowls At puberty regression of the infection
wmally accurs ly evenin ey, ing that some pro-
tective factors then become operative. Rothman snd his colleagues (1947)
stiempied fo comrelae the presence of fungicidal aubstances 1n post pubertal
scbum with ths apparent rmmuraty of the aduh sealp.  Fangistatic actrvity sgurnst
Af ud:nwmmmucdmbtfmﬂmuun&trln!dullwbmdnnhm
Pobertal barr far Satorated fatty acwds, containing odd nnmbers of carbon atoms
ranging from 7 to 13 were held to be responsible for this findmg.  Klgman and
Gimberg (1950), however were unable to confirm these results, They suggested
ummmmmdwhmﬂlapnmywﬁlmmmmfmm
ity of adalt napworm. O\knponib&eaphmnommﬂxmu(ﬁmm
mh:bﬂmglbuamvhhmndnhhhshl!u.orldacﬂmhmmmd
gronth factors with age.

FUNGUS SPECTES AS FACTOR IN SPORADIC AND
< Ore EPIDEMIC

Amangst culdren, tmes caphts is often an
aad abnayssporadic. A awdowial and A7
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A CRITICAL APPRAISAL OF MODERN TRENDS IN LEPROSY

pacdic Surgery may be able to change the outlook from one of hopelessness and
despondency to one in which the patient can look forward to a Life of usefulness
and activity
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EXPERIMENTAL TNFECTIONS PRODUCED BY MICROSPORU\ SPECTES

comewn ot bals (ollicke, thereby favouring germimation.  Arthrospores from
patumally infected hurs are much more effectine in injuatmg drease than coliure
matenal. A1 carfs cultares are mare infective than those of A7 awdowin! probably
becantse of therr more nuMerons Lpores.
Abomﬁﬁpum\dlmh&edch%mmnmﬁbkwmlpmfm
by these two species of Microponm:. A lesser proporion of adults become
mfcund,-ndlhe\ahmﬂ-typmdummmﬂ\ﬁmddmmudum{an In
lh:wb}cﬁ:vbot,a\psr:ﬂsiﬂya’i‘mlﬂlnfecﬁoubyu audowin ot T menio-
mmhmuhmndgtakomsﬁnnimlhmapmdmlmmb&y
produces tbe decase.

Early hair infection

Within the first week afier Infection by 3 gudowltn! extracted hairs show a rone
of brght, yellowish-green flnorescenco under Wood's amp.  This zome occuples
about one muflmetre of the thaft close to the bulb of the halr root.  The fizorescent
band approeshes the follicutar orfice at the rate of 0 3 milfimetre daily until t
becomes viubic at the scalp surface [2 days after the commencement of the [afec
toa. The fluorescent zoue never encroechet npon the lower 0-75 millimetre of
the shaft. After the tenth day an sttempt to extract an infected hair results in
fracture abost 2 millioetres above the bulb

Without the axd of 2 Wood's lamp an tnfected area may not be recognized until
the tinrd week  Thereafier fuars break maturafly just above the aalp surfsce,
and the condition becomas obvioms

Apart from favus, hars infected with Trickaph) tom species do not ustally
Ruoresce.  The rapoatible fluorescent subatance b formed only when keratin
of hatr s rvwded, and ks presence m detectable amounts mder Wood s lemp may
depend on the degree 10 which halrs are infected.  An tmusually heary mvason
may expham the siooal reports of fl 10 endothnx Infecti

Extennon of diseare

For about 4 months the arez of infection may entarge, and satelfite keslona
dovedop 1o spre of ampie opportunity for repexted autosnocufation, it Iy
excepuons! for more than one-third of the total scalp vurface to become involved
m;ll:ﬂpﬂn. Lwhwﬁddmﬂym

cirewnata of ¢ lp  lth colnciderst follloniar Wfection —
Torm of the drwease. Fromltclneo{mbcuhlmf Unrfmnm]}hndnnmnym
stratim cornewm 10 produce & crcisate paich of rmgworm.  Hypersemba, papulcs
-nd\mdumybcwncmdon;themﬂm‘bordax Halr folficles become
m(medmﬂydmn;\hnwanhmmﬁfmm though 5 per cent
oh}mlarwmmthcuxorn!du—cb.ddrm)mympe_ In longstandmg
mmmﬁmm\mmmdummnmmw
scalp o exammed wnder Wood » lamp, Whmmnnnmmrrlng,nnrml

\m\mmmmmmmmmmm
mhuﬁdwﬁ“:;mmrﬁd i does not necormarily follow that its
Coatay v occuence i3 frequently
Tnérmm!ccuouoﬁhe;hbmmnkhhmlv{nﬁhchnk-hnr. ﬁm:

centimetres.




THE PATHOGENESIS OF TINEA CAPITIS

The former an obligatory human pathogen, causes more extenstie and ent
epidemics  This difference cannot be entirely explained by the greater lPr:;:ncv
of inflammatory reactions accompanying Af canis infecuons In most cases,
natura] Infections produced by these two fungl are clinically indistingunhable,
The apparent immumty of the adult scalp cannot be attributed wholly to any
minnsc tissue resistance, since expenimental disease with A eanis may readily be
produced

More localized outbreaks 1n schools and families result from Trichophiton
sulphureun infections (kligman and Constant 1951) T violaceum and T schoen-
feim nre organisms of lower infectivity and usually require the more inthmate
contact of famlly life, or some degree of overcrowding and neglect. T discokds,
the causative organism of cattle nngworm is highly infectious, and frequently
responsible for suppurative ringworm in children and adults The Infection b
contracted directly from cattle or from fomites. T nwentagrophyles may also
produce sporadic disease

TISSUE REACTIONS IN RELATION TO FUNGUS SPECIES

In infections due to A audouini and M canls there 15 usually no more than slight
hyperkeratosls and & moderate monocytic inflltration of the upper conum  An
mflammatory response is one of the mechanisms by which spontancous cure i
achieved (Scully Livingood and Pillsbury 1948) The possibility of some alkerpe
reaction related to the regression of infection, has been sugpested by the sinub
taneous development of cutaneous sensitrvity to tnichophytin

Tissue reactions of neghgible degree also accompany infection by obiigatory
human pathogens such a8 Af audowini T sulpbureum and T violacoem the
destructive lesions of favus (T schoenleini infection) beng exceptional. O ihe
other hand, acute mnflammation often follows infection by species normally found
on animals, notably T discoldes and T mentagrophres

EXPERIMENTAL INFECTIONS PRODUCED BY AICROSPORUM SPECIES

By their classtcal studies, Sabouraud in France, and Fox, Blaxall and Adamson in
Great Bntain, established the basic pnnciples of the pathology of ringworm.
Their work was done with manually extracted hairs. Kligman has recetly
advanced these studies at the University of Pennsylvania, using biopsy speciment
taken at various intervals in natural and expenimental infections in children and
adults  These contnbutions may lead to more effective methods of therapy
Though part of this work has been reported in the hterature (hhgman, 1952),
much of the pathology here described represents previously unpublished work
and is presented through the courtesy of Dr Kligman It should be stated that
the inoculations were not performed at random or a normal community but on
\nmates of an institution tn which tinea capitis wos endemic.  When the patholoy
1n natural and experimental infections was compared no differences aere noted:

Clinlcal course of experimental infections

Inoculation

Minort trauma_ short of actual exudation 15 found to be a prevequisite for infection

presumably because of the need to itroduce infective spores into the siranws
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EXPERIMENTAL INFECTIONS PRODUCED BY ACROSPORLAL SPECIES

cormeum fr follicke, thereby favouring germmnation. Arthrospores from
ity E(el:ad haurs are rmuch more effectne in mutating discase than culiure
materfal.  Af mbuﬂmmmminfcdnethlmbmco(uwpmbuy
because of thelr more pumerons spores.

Ammmm\d\mhwddﬁwrmmlwwwnrpmradn
by these two speaes of Mierosporum. A lesser proportion of aduhs become
mfec\ud.mdlhtbnnll}typmdnccmwuﬂﬂudo(lbonﬁdnﬂﬂou. In
1he snbieets whose scals resist cxperimental fnfection by M audowini o T reenta-
M}m.hocuhuonuf;hbrmlhnﬂththznmeorpnmdmmhmhbty
produces the drsease.

Early belr tnfection

Withm the fint week after infection by M audosdn! extracted hairs show a zone
of bright, yellownh-green Suorescence unddey Wood s imp  That zo0e occuples
about one mulimetre of the shaft closs to the bulb of the hatr root.  The flnorescent
band approaches the folhcular onfiee at the rate of 0 3 milfmetre daily until it
becomes visible at the sealp surface 12 days afier the commmencement of the ynfec
ton. The fluorescent zone never encroaches upon the lower 0 75 milllmetre of
the staft.  After the lenth day an sttempt to extract an infected hadr results in
{racture about 2 mbhmeires above the bulb

Without the sid of 1« Wood's lamp an infected area raay not be recognized vntll
the third week, Theresfter hars break maturafly jost above the scalp surfece,
and the condiuon becomes chvions

Apart from faves, taurs infected with Thichophyfon speces do not usually
fluorece  The responmble fluorescent substance 13 formed only when kerttn
of barr 15 ttvaded, and 1ts presence 1n detectable amounis under Wood 3 lamp may
depend on the degree to which hairs are infected.  Ap unwsmally heavy ravaston
roay explatn the 1 reporty of i m endothrix

Extension of diseare

Fornbu]mAnmmrnlbelmoflnfmuonmymhm and satefinte lesfons
develop In sprte of amplo opportunity for repeated amto-nocuhation, It s
exceptonat for more than one third of the fotal scalp sarface to become invoived
m;_maupm; Two fypes of dmscass may occur

e cireinala flbu:u]p-uhcouddrm[aﬂkubhﬁwm—mh waal
form of the discase. methcuuo(mncuhuonlhefun;mmndhﬂlh;hthe
sinftem cormewn 1o produce a cwrcinate patch of rngwormt.  H:

yperaemia, papules
and escies may be present along the advancing borders  Halr follicks become

bordery
scaip 1 e Wouda of infected putches flaoresce when the
loo‘:m:ﬂh:mmomuicxbeﬂ e
epilay Though & folhcle 1 rafected, P
contnacd baur will be mvaded  Thiy oc::‘mdr;‘:cen“ ol thas



THE PATHOGENESIS OF TINEA CAPITIS

The former an obhigntory human pathogen causes more extensive and persistent
epidemics  This difference cannot be entirely explamned by the reater frequency
of inflammatory reactions accompanying M canis infections. In most cases,
natura] infections produced by theso two fungi arc clinkally indistrmgushabie
The apparent immunity of the adult scalp cannot be attnbuted wholly o any
intrinsic tssue resistance since experimental disease with Af canls may readily be
produced

More localized outbreaks in schools and familks result from Trichaphron
sulphureunt infections (Kligman and Constant, 1951) T viokacewm and T schoen-
leint are orgamsms of lower infectivity and usually require the more inthmate
contact of family life, or some degree of overcrowdmg and neglect T discokder,
the cautative organism of cattle ringworm 15 highly infectious and frequently
responsible for suppurative ringworm in children and adults. The imfection
contracted directly from cattle or from fomites. 7 nrentagrophyles may also
produce sporadic disease.

TISSUE REACTIONS IN RELATION TO FUNGUS SPECIES

In infections due to M awdouini and M canis there s usually no more than sfight
hyperkerntosis and a moderate monocytic infiltration of the upper corlum. An
mflammatory respofise 1s one of the mechanisms by which spontapeous cure s
achieved (Scully Livingood and Pilisbury 1948) The possibility of some alktgic
reaction related to the regression of infection has been suggested by the s
taneous development of cutaneous sensitivity to trichophytin

Tissue reactions of neglimble degres also accompany Infection by obligatory
hurnan pathogens such as M audouiti T sulphurewm and T vidlacewm the
destructsve Jesions of favus (T schoenleini infection) being excepiional  On the
other hand acute inflammation often follows nfection by species normally found
on animals, notably T discoldes and T mentagrophytes

EXPERIMENTAL INFECTIONS PRODUCED BY MICROSPORUM SPECIES

By therr classical studies Sabournud in France and Fox Blaxall and Adamson m
Great Brtain, established the basic principles of the pathology of ringworm
Their work was done with manually extracted hairs Klgman has recently
advanced these studses at the University of Pennsylvania using blopsy speaimens
taken at vanous intervals in natural and expenmental tnfections in children aod
adults These contributions may lead to more effective methods of therapy
Though part of this work has been reported in the Titerature (khgman, 1952)
much of the pathology here described represents previously unpublished

and 1 presented through the courtesy of Dr kligman. It shoukd be stated that
the inoculations were not performed at random on & normal commumty but on
inmates of an institution 1 which inea capitis was endemic.  When the pathology
in naturel and expenimental infections was compared no differences were not

Cliakeal coarse of experimental infections

Inoculation (ection

Minor trauma_ short of actual exudation 1 found to be a prerequsite for infect

presurmably because of the need to introduce infective spores into the sirafum
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EXPCRIMENTAL INFECTIONS PRODUCED BY AICROSPORUM SPECIES

comewm of thereby favounng permumtion.  Arthrospores from
umﬂyotzru‘;mcd{nuu?:‘mmmhmd&ctmhlnlmtm;dwmnmhm
tnaternl.  Af ey cultures are moce mfectrve than those of Af audosial probably
beranae of that mOTe DUMETOUS SPOTES.

Abom&pcrcmtofhocuhled:hﬂdnnprmsmpmabmmlpmramon
by these two species of Micrasporam. A lesser proportion of adolts become
tn!cctcd,nndtbelmom\b:ypmdnccmsmnllumdahboﬂadmﬂun. In
mmb}mvhmﬁlmmnw{mﬂml{ufmhnbyu audoutrd or T menla-
grophytes, mocubation of glabroas skun with the same orpanism afmost
produces the disease

Ewrly Agir tnfection

Within the finst week after infection by 31 oudowia! extracted haurs show a zone
of bught, yellowitrgreen foorescence under Wood 3 lamp Thrs zone occupres
about ooe millsmetre of the shaft close to the bulb of the hatr root.  The fAvorescent
band approsches the foflicular onfice at the mate of 0-3 millmeetre daily mntil 1t
becomes viiible at the scalp surface 12 days after the comumencement of the mfee
ton. The fiuorescent zone never encroaches upon the Jower 0 75 milfimetre of
the shafl  Afler the temth day an atteit to extract an infected hair resohs m
fracture about 2 millkmetres above the bulb

Without the mxd of a Wood s lamp an infected area may ot be recognired until
the third week  Thereafter ham break matunlly just above the scalp surface,
and the condition becornes obmons.

Apart from favis, hairs infected with Trichoph)fon species do not ismlly
fluoresce.  The respomiible fluorescent sobstance 13 formed only when keraun
of bawr 1 1vaded, and [ts presence 1n detectable amounts under Wood s lamp may
depend on the degree to which hairs

are infected.  An unusmally heavy invasion
may explain the 1 reports of in ix mfects

Extension of disease

For abom 4 months the wrea of infection may enlarge, and mteilite kesions
devetop  In apute of ample for repeated smo-dnocalation it s
exerpional for more than one-Aturd of the Lota) scalp surface t0 become fnvolved
In tinca capatit. Two types of disease may oocur

Timea cuctaata of the scelp wath cobncident follicudar Iefection—Thrs iy the usml
form of the dbsease. Frnmthedicdlnxuhuoulhtﬁtmsrmﬂdhﬂyhlhe
uranom cormetm 10 produce a circlnate pasch of ringworm. Hyperaemia, papules
and nrlum:yb:pmn!on;ﬂu-dnm;bwdu Hair follcles become
mfm:dumimuﬂyﬂmn;‘hncwuﬂuplmho(funmlhm;himwm
ollhcm(wmoremtbtnxolddcrcbﬂd:m)mympr_ 1n long-standin,
kmmdmhmlumulkbm&sdwmﬁmwmm:

zmwmwm:m W
mumnde\heﬂmmshowhnlﬁ\mw-hm
embated Thon;hlroll:denxnﬁcmd.hdoammrﬂyfolh-thum
;_mmd:rnuuhelnnd:d Thhoccnrmnfmqm\lymlnmd
rbrum mmnﬁhe[hbmuuﬂnmah‘ng!h:hnu—ﬂnc. Thbe dlameter of
i o ustally exceed about 6 centimetses,

Wy fen Oy o e conned 10 st



THE PATHOGENESIS OF TINEA CAPITIS

follicles and hairs at the inoculation site. As the discase becomes established
these hairs fluoresce but those extracted from adfacent areas do not show basal
fluorescence  The surrounding stratunr cormetns 13 not savaded

Refractory period

When a drcinate lesion attains its maximum size, the perrpheral fluorescence
test becomes negntive  The skin mamifestations of infection disappear and the
disease persists as a pure infection of halrs  Equilibrium 18 thus reached 1n the
host-parasite relationship  This period Is of vanable length and satellite ksioms
rarely develop  When they do they are small and resolve promptly During
this period if examination under Wood s lamp is omitted the presence of disease
18 revenled only by slight scaling and broken hairs

Involution period

Spontaneous resolution usually occurs within 7 months, mostly withont any
nflammatory reaction to which it might be attributed

Experimental infections with A canis always produce cirainate lesions confined
to the site of inoculation, and involution begins when the lesions are smalfer than
those of A audouini Inflammation ranging from follrculitis to mikd kenon, i
seen more frequently than 1s usual in natural infections, with this organism.
Resolution occurs within 5 or even 3 months.

Pathology of tinea capltis
In these expertments spores from naturly infected haurs were used for Inoculattons,
30 it could be assumed that the presence of hyphae in blopsy materfal of the scaip
signified the establishment of infection

Infection of stratun corneum

Where mfection of the strafun corneum occurs, hyphae as well as inoculated
spores may be found tn the outer layers of keratin on the second or third day
Germunation and growth is, therefore, as rapid in Wro as i1 vitro Cireinate lcmm'
show numerous hyphae in the sprending edges, but few in the centre, as 53 usi2
in tinen circinata of glabrous skin  Once the refractory pertod begins, hyphac
disappear from the scalp In a matter of weeks and the fungus remains only (n the

follrcles

Follicular infection

Follicular infection s essentlally the same i all nngworm infccuom;;tllx

Ip ducto es of Microsporum or Trickoph) ton and 1t may occUT ITCS)

::clgtl:w prcsch:?n the follicle of a susceptible har By the thurd day t’ollouw}r:
inoculaton with A qudoutnf spores, a mass of hyphae accumulates at the rollit.;
onfice, forming the mycotic cone  described by Sabouraud (Fig 34(a)). (kg
man draws attention to the close proximuty of this mycelial mass to ;cbum-cxcnclung
glands and suggests that fungistatic powers of sebum are inadequate &1 rm{
These hyphae soon segment 1nto chains of arthrospores which form l(;roﬂps cl"
Jarge polymorphic cells of various sizes (Fig 346 S"ome large hyphal m‘
may also be seen, corresponding to the * giant hyphae ™ of Fox and Blaxal

ghost hyphae™ of Sabournud 8



EXPERIMENTAL INFECTIONS PRODUCED BY MICROSPORUM SPECTES

scalp and enters the potential
concentrc lameltae of

T N
{

prerk ) Loogrodnal
e flied i lrge pobymormine cells (arthrospores) of 1nous zes.

beneath 1l are not invaded (Fig. 35)  Bolow the kevel of the sebaceom glands and
0 75 millmuetre bejow the follicle mouth the descending hyphace come into contact
with, and grow over the hyalmured cells linmg the exterml root sheath.

are about three layers deep and are derhed from the internal root sheath cells o
lttle wbore the level of the paplile.  As they are praduced, these cells slide upwards
over the surface of the cxternal root sheath, finally 10 desquamate in the region
of the schaccous glands  They may be displaced by fungous growth bm not
maded. The hyphae entwme the haur shaft as they descend the follele, prolifer
ting 00 s surface, and brealing op into arthrospores winch are readily drocien-
tated ( primary spore formatson™). This downward growth ceases by about the
lnmﬁynl-mmmlylrdmm:cubowmcupofmhupapﬂh In
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THE PATHOGENESIS OF TINEA CAPITIS

follicles and hairs at the jnoculation site  As the disease becomes established
these hairs fluoresce but those extracted from adjecent areas do not show basal
fluorescence  The surrounding stratun cormennt is not nvaded

Refractory perlod

When a aircinate lesion attamns 1ts maximum size, the peniphern! fluorescence
test becormes negntive  The skin mamfestations of infection disapper and the
discase persists as & pure infection of hairs  Equilibrium 1s thus seached in the
host-parasite relationship  Thrs period 1s of vanable fength and satelffte feswons
rarely develop  When they do they are small and resolve promptly Dunng
this period 1f examunation under Wood s lamp fs omutted, the presence of disease
is revealed only by slight scaling and broken bairs

Involution perfod

Spontancous resolution usually occurs witlun 7 months, mostly withowt any
inflammatory reaction to which it might be artributed.

Experimental infections with M canis always produce circinate lesions conflned
to the site of inoculation and involution begins when the lesions are smaller than
those of M awdoulnl Inflammation ranging from folliculitis to mikd kenoa, i
seen more frequently than 1 usual in natural infections, with ths orgaoism.
Resolution occurs within 5 or even 3 months.

Pathology of tines caplthy

In these expeniments spores from naturally infected hairs were used for inoculationt,
30 it could be assumed that the presence of hyphae in biopsy matenal of the scalp
signufied the establishment of 1nfection

Infection of stratum cornewm

Where infection of the stratum corneum occurs, hyphae as well as inoculated
spores may be found 1o the outer layers of keratin on the second or third day
Germination and growth 1s therefore, as rapid In vivo as in vitro  Circinate lestons
shaw numerous hyphae In the spreading edges but few in the centre, as 3 usual
|0 tinen crrcinata of glabrous skin  Once the refractory pernod begias, hyphat
disappear from the scalp n & matter of weeks and the fungus remams ony in the

follrcles

Follleular infection .
Follicular tnfection 15 essentally the same 1 all nngworm infections of the
scalp due to specaes of Micrasporum or Trichophy ton and it may orgcud;m}a‘ﬁ;;
resen the follicle of a susceptible bair By the thy y fo
of the p ce m the fo n:l susc ble bair By the ihir unhefolhcu‘hr
g
] mng
L]

g BB R 3 . ma;

These hyphae soon segment wnto chains of arlNOSPLILS w [N
{arge polymorphic cells of various sizes (Fig 34(b)) Some large hyphal scgmc:'rl]ll
may also be seen corresponding to the  gant hyphae  of Fox and Rlaxall or the
ghos hae” of Sabournvd
thyp t7e



EXPERJMENTAL INFECTIONS PRODUCED BY VICROSPORUM SPECIES

1hn reglon, the hyphae are younger and of smaller dmeter than Slamenis further
from the papilke

Hadr wfection

[uv:fmofmmxlbkhkbeﬁmoulhdnhday or later coincident with the
enrliest app of materal  Fl unouccnlf.kthenhm-
&n(hyphumdmhrmmmumluwndlhehmbdmhmm c1 place,
Hypiae tho hairs abow 0-8 mulfimetre erther side of the mid-point of
ihelr mtrafollicutas portions.  Asill d by Sab d, the fungus p
nnd.crlbccuﬁdecdhmdthcumsdownuudsm(bﬂubcmmhrpm}morﬂw
conea, formmg arihrospores aod sripping off the cuticle (Fig 36). Sote pene-
trate more decply into the cortex, branching repestedly In d
towards the buTb and reaching iheit terminal posstion about the tenth day  Tiwse
fyphae tend to form long cells with infrequent septations. The deeper byphae
are narrower and more deeply stalming than the older portions present dnially in
the halr

The fungoas fllaments, both within and about the halr bave thus descended 1n
parafle! a3 more or less separate systems to rexch the lower hmrts by the tenth day
The fowest it of the downward-growing intrapilary hyphae 5 known a3
Adsmson s fringe. Adamson (1£95) thought this lay external to the hair and
teneath the spore sheath, but Sabourand recogaired its true positson.  The fringe
Lt ot the opper louft of the keralogenous zone of cellt whach octupees abouat
075 1 5 enllimetre of the loweast portlon of the halr thaft, above the pomt where
1t merpey with the matns cefls of the buld  As they travel ey from the papllta,
these celfs become mote fusiform and their eytoplasm more Abrillary
By the tme they reach the upper Ummt of the keratogenom 2one thelr cefl walls
and pocle are no longer apparent, and thefr cytoplasm has been converted 1nto &
Seme mats of fibrih. It i along the grain of these kerauinized fibeils thay the
fungos descends, but it fy abeupily halted at the raverted v-ahaped upper Imrt of the
tmt?jmmn m;cmh?::ﬂ;hn level the fosiform cells, though slmost completely

are +

(Fig. 37
The bost peresite relations
chatges 4o ok tarec mm,&f”‘“’ provided that inflammatory

The growing br carnen the fungm with 1t 1o the sl

p surfsce, and for some
?::L\::btymm Tbehyphcﬂdchpcncuﬂcl}:haulnlh:md-poﬂmoﬁhe
k. reach the surface on ebout the twel(ih day Weakenog of the shaft in
Imrpornmfctuomuusnmm”mdﬂthl}nnfewrmﬂlmﬂmlhﬂn
the scalp Esmgtn\\:pv.ﬁngmnﬂybtuhihthnvﬂh}nthefumdsulpdm
W&mmmum u{::;t the Bbu!h,f but the iafection afways penibsts m the shaft

wre  Buy

ln;u\dr c\mtb‘dmhh;fg:;nwwﬁn;nmuhbefoﬂmfmm
n T lokscewm and other endothrx infections

the follacke mouth, the nmfdlcuhrmlouolh}ran:;’::‘e me:hmi{ym
b,-mﬂmo(mlndhhmmmcdfmmm&nﬂonby

e scooping out with

1L}
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F1o 35 —Experimental Af emdowin! Mfection (human) Oblique section thowing early foliculr

invasion. Hyphae growing down keratin tube between hair shaft and lmelhe of keratin
covening external root sheath cells.  (Periodke acid Schiff staln )

of bopwy
—Experimental Af  awdosmr  fection thuman)  Longitudmal section
::JL;SI taken on Sth day of dmease Hyphae are segmented and have penctrated under
cuticle of the halr  (Penodic saxd Schaff staun.)
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EXPERIMENTAL INFECTIONS PRODUCED BY MICROSPORUA!L SPECTES

man has demonstrated how the ocours. Amd“provh}omlr:hl;rmor&”
develops fust above Adamions fringe by the emergence from e
twioed hyphae with short twisting lateral brlnd?u (i;iaﬂ nnt'i mmms o2
ocrurs rapdly tn the dense ) of ext y

chum;fd.ynhmspty)mwhlch:mwlhmmdmvtdlhnmyhmmmmu
s obwcured tn the mosaic ke mass of cells. The spores vary m size and are

to dhmstrate de
Fro. 33.—Dugrem

cwbordal of rectangular with facetied sides. Denved a3 they are from younger
mceliom, they are gmafler than intrapilary spores and stain moce avidly This
zome 13 about D 25-0-3 miltrmetre m width and takes about u day to develop  As
\m:rmdu-plhefoﬂhiebythep’vnm;hrrhbu:c-mu:mmof"ma\ur:lpm
formavon Here the chains of spores are dissoctated ino separated spherical cels.

Thcsemunlcdtolhcmﬁc:‘hhlhepu‘mlhﬂrw’hrhlhzymhnth. At
Uns fevel, the baur tsell contalns ol

y a few filaments of degencrating hyphac
(Frp. 40 and 41).

The ectothrix spores 10 Trichophy tom jnfections are anhrospores of external
hyph;emdmmfmdlnlhtmnncr}nﬂdocn’bd. They are originally
wwndfmmmukunmmﬁhmcmmﬁngnlonnhchh and they
tend 10 retam tbeir inear form.
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THE PATHOGENESIS OF TINEA CAPITIS

In 1avus the hair shaft s srregularly tunnelled by hyphae which weaken it kss
than the infections already considered Consequently long lengths of infected
hair are carried beyond the folircle mouths by the growth of the hair and are scen
to fluoresce a dull greenush colous under Wood s Jamp  The assocuted follicalar
damage results in a cup-like depression filled with a yellowish scututum, copusting
of hyphae and spores  The hair papilla itself may be destrayed by thet process.
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Fra 37 -—Expernmental Af audowni mfection (hurmn)  Longirodimal sectron of beopsy

?howim mature jnfection.  Relatronship of Adanrion s frnge 10 nomma) siroctures W demon-

strated  (Penodic acid SchufT stain ) (a) Ad sfrmge (5L zone,

Degeneration of hyphae in these long lengths of infected hair become s0 marked
that they are typecally replaced by elongated air spaces

Regression of extrapilary hphae and development of = ones of provisional and
mature spore fornmation

At about the timo of formation of Adamson s fringe cxunpilnryo}éyphl:nm
and prmary spore formation ceases  In the case of fungr 1ba1 pr w::;c o o
1nfectrons, there 1s no further development of fungous mycelium t;]uu e hate
In Microsporunt wfections, however jntrpilary hyphae emerge tbrou b
surface, giving rise ta ectothrix spores peculiar to nfections by this gen
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EXPERIMENTAL INFECTIONS PRODUCED BY MICROSPORUM SPECTES

man has demonstrated how this occurs. Amnco(“pmvnimllpofel'anmtm"
dﬂdupsjunnbmvmnsfnmbylhsmcrmfmmthehhoﬂmﬂ
twhcdhyphu‘hhtboﬂtwhdn;hlmlbnmbu(ﬁpﬁumim Septation
occars very mpidly In the dense k of external mycel tting in
d:ﬂmuhnhrmporuwhkhmsouhmmdcurvudthaunyrmmnmwl
B obscured I the mosakc-iike masy of cella. The spores vary in sire and are

Fra. 33.—Dugram to iimtrae the
mode of formation of ectothme
porey m A mfection.

obowdal or rectangular whh faceited sdes.  Derved youn,
s fi
mbmmn?ugrthninmmgmnmn:j?n;‘nm T?\"n
25-0- llmetre m width and takes about a day 1o devel,
?mua:‘:ﬁdcbyw;rmmm hbccomﬂlmn:o(“rmlugglpofeh
o chans of spores are dissoctated into separuted spherical cells.
|hnmhd,m|hg h;omlh;rwr[m‘n:hhmemhkwhﬁlbeymhmm At
lF%‘)lndll) contaim ooty a few filaments of degenernting hyphae
ectotbrix spores o Trichosh Infecti 1
fyphae and are ot formed | 4r0 athrospores of ext
Wudwrmmmhiuﬂ:mm;mdmﬂwd. They are onginally

e o etain thel Frveat oy T TS SOTTRE ahong the baur and they

13



this kevel b almost lost. (Periohe
achd Schiff stam.)

Fro. 41 —Natural Af cans fofection
(cat) Tramsverse section to show
smallspored ectothrix infection.
(Periodic acid Schiff stain )
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FACTORS DETERMINING PERSISTENCE OF INFECTION

Staye of Ivoltion
muﬂwdrmhlmlwhdhqmmyoﬂnmnhryhvphoﬁmﬂym
lo;(tﬂwnhmlnmb-nhnofmfomﬁon. In the st stages of infechon no
tmha:dothﬂxmm;mdn:cd.-ndun}ynfcwﬁhmummlnﬂx}mh
Dhnnﬂ:hcdﬂuomcummlmldﬂwﬂhlh}sdmrmnhmpﬂnyhyphu

SACTORS DETERMINING PERSISTENCE OF INFECTION

Ammorwm-mdmmmzmmam“
dfferent stages m ther Lfe<cycles. Though follxcles appear 10 be voiformly
vulgerable, therr contained hairs vary in susceptibility the reasons for which
are ancertawn.  Further 1avolotion of Infection in tome hams i delayed Jong
afler the great majority have becoms normal.

The dowmmard growth of hypbae towards the bair bulb appaams 10 be doe 10
Ibe rfloence of chemotactic substances.  Kligman suggests that the inhibrtion of
{mgmnlh:uwubmdaﬂﬁ:kmmgmommmybcdnem\hem
of a1 Inhibrtor substance, possibly concentrated there by the apwd debydration
which occuts in thess cells.  Alternatively somo subtle chermical defferences may
determune the fssuc. The hair keratin is Tidated above the
rome and 13 contamed sulphur eamts in tbe form of sulphydryl growps, wheress
the unconsohdated keratin in the zone itself comtains sulphur in the form of
daalphnds Tnkages.

TixTe arc tao ways in which natoral termination of infection may occur  The
first 15 2t the sage of formanon of a club halr or retmg Malr  Apart from rare
lafectrons wiich perust [of years thh ph s ool n ter
afectwon of sealp fain which have a loog Wfecyele. It b, howerer effectve, in
shocteneng infections of el of eyelids and hairs of glabrous skin.  As a club hafr
deveopt, spore formation siop estirely and intrepilasy hyphae disappess cxeept
postibly for & few strands. It bs poteworthy that these hairs are po bonger suscept
e 10 exterabve taveson, €0d wre equvalent to bals removed from thelr follicles.
This change in susceptibality may be duc to s, dimmution in growth-factors derived
frmnthepruophsmdthﬂhlnnu&cdkdm’h;du:ﬂn(n;hkm There
0 a umilir absnce of mtrapilary growth in an extracted halr inocutated with
fang capable of caming tinea capltls wn sbumdant growth occurs arousd the
hmlsoc-u-d‘nhm}y T B of 11 10b

The second method of batul tenmmiton & the of an acute

nfemmatory reaction.  This leady
kerutln production. 10 & collapse of the follacke and 10 arrcst of
Anfen! mterference w ik the course of

ton of rstant substances 0 Inese ap fafection may take the form of apphca-

»Toch intubit kerat formation, y reactlon, of exposure ta x-tays
ik '“"h.;'m"?: the of the

ammg at the knel of p

& formed ,r%mhh‘m;fﬁm-mkmmumm.mmwn
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THE PATHOGENESIS OF TINEA CAPITIS

infecting fungt  Those agents at present i use do not cure tinea capius doe to
M awdouin! a disease requining x ray therapy  They may however help to hasten
cure in scalp infections caused by dermatophytes nciting inflammatoty resctrors,
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CHAPTER 11!
SOME CURRENT PROBLEMS N CUTANEOUS BAC\'ER[OLOGY,
D M. Puussuny aND AL M Kuduax

Tmmrorlmmprcmeurdamndmznrlhcfaucnwh-chmlnmlnmcsnn
hnmmmmdhnhhbymndmlbiﬁrywrmdaﬂpnmogaﬂchumm
mmwwmm;mwwd-mm«mwm
agents Whike the {reatment of acute bacterial infectrons of the skin has been
sendercd much mote effctive throrgh these agenty, they are often diappainting
when used 1o conditions in whxh chrome bacterial infection seems a principal
factor M this wnexpected fack of y fas d that the
ok of beclena 1n some dermatoses maY have been overemphasired, and that
other aetlofope factors ure more pmporiant.  For these reasams it has secmed worth
whik to summanze brefly some of the older dats in regard to 1he bactenal flora of
normal and abnormaisian and 10 attempt to correlate the findmygs reposted m some
mors recent studier.  Included in this eriical review are some a3 yet uapublithed
sndies from ot oxn hbotatories.  We thafl deal particutarly with (1) the
novmal” skin flor espechally 1n regard to its varfation at different wites oo the
vk surface, and between different individuahs (2) the chief aites of localization of
bacterw on and within the thin (3) the numbens of bactera pessent o the skin
(4) the arera to be used in determimng whetber o1 pot presomably pathogenic
otpnhm found on the skin are caming disease (5) newer dats relstive to the
mechantsms by which the skin “degerms™ laedl and (6) cortalu hypotheses m
regard to sflergic senutivity 1o bacteria as a factor In promoting discases of the
stz 1t wil be immedmtely apparent to the reader that there are considerabla
Bps m our knowkdge of the becterial ecology and inmunology of the skin, and
¢ propost (0 point these out clearly to mdicate the need for continuance of
"odes of & {undamental pature in this feld.

THE FLORA OF THE RORMAL SKIN

Tbnkmu‘r_m:rnu-ik and cannot be rendered 0 by any practical means w
sarety of i3 and Lpoid enahle it to support & loxurant
@xctoflons o e sueface and by the orifices of its spechalized

glands. Thi is
mredommantly bactenal. A divensity of organiims bas been isolsted and stodies
by vanous mestigatons bave yiekded varmble fradings (Evans and his colleaguey,
155 Mxyer and Spector 1932 Pillsbary end Nichols, 1946). Individoal varla
blhlymlh:ﬂcl:dd;ﬂ‘mlpcnoﬁihptﬂnp!lthﬂdﬂnﬁcfwm Coodi-
uomonhcmnwnun,npmmphmhfmmdnaﬂummmglhc
l'::nnyhnm\hi:hlnﬂmthelkmﬂoﬂbo(hquﬂmﬁvdylndqmnﬂuuvdv
mﬂmmmnhmymkcﬁharh:mpmﬂblemmcmp;mynﬂa
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SOME CURRENT PROBLFMS IN CUTANEOUS BACTERIOLOGY

designation of various bacteria as being parts of the normal” or “abnormal
flora of the skin

Variations 1 technical methods undoubtedly account for some of the com
flicting reports by various investigators  The methods which have besn applied
for sampling the cutaneous microflora include (1) swabbing and scraping (Evam
and his colleagues 1950) (2) surgscal scrubbing of the hands and forearms with
soap and water (Price 1938) (3) standardized scrubbing of small areas with 1
mechanically rotated brush (Rebell and his colleagues, 1950) and (4) skin biopuss
(Rebell and Pillsbury unpublished) As is well known the Price techmque em-
ploys a series of one mrnute scrubs of the hands and forearms with soap and water
with determunation of the number of bacteral colonies grown from samples of
successive rinsings.  When the scrubbing is done by trained subjects, thn offers
a convenient method of sampling the bactena on a relatvely large surface of the
skin, with reasonable accuracy  On the other hand Rebell and Pullsbury (un-
published) show that with this method some 90 per cent of the bactera obtained
come from the hand and this may represent an exceedingly vanable flora because
of the constant contamination of the hands from outside sources  In interpreting
the vanous studies which have been done using this method and modifications
of 1, it should be kept 1n mind that the bacterial flora will not be the same over all
the skin surface. There are many spectalized areas such as the ear canaly the
palms, the axillac and intertnginous regions in which the skin varks quie
markedly both anatomically and physiologieally

It 18 quite surprising that until recently those who have studied the cutancols
mucroflore have not included suitable anserobic methods of culture routinely
That this was a conudernble oversight s scen from Evans (1950) demonsiration
of the great preponderance of anaerobic organisms on the unspecralized glabrots
skin  Another technical source of vanation results from the tendency of ceriain
organisms to form small colontes in culture  These are crowded out Ww;f‘m
rapidly growing organisms  This 13 one of the reasons, for stance, why b
aerobic lipophilic diphtheroids have often not been recognized as part ;
bacterial flora of normal skin (Pollock Wainwright and Manson, 1949) b:)(:
necessary to use appropnate dilutions of the sample, and to incubate cultures e
aerobrcally and anaerobically on favourable media to overcome some of t
limitations

A great many kinds of bacteria may be recovered from the normal skin, ‘l::fu
ticularly if multyple samples are taken repeatedly from different areas  Organ ;
from the gastro-intestinal gentto-urinary and respiratory tracit are €0 “mmM
being deposited on the skin Many external sources provide continuous s
tamination This may explam why for instance, different investigators
reported the recovery of coagulase positive Staphylococcus aureus mhamﬁ
frequency (Gillespre Deverush and Cowan 1939 Miles Wilhams & o
Cooper 1944)  Wililams (1946) was able to recover this organism fromt I
of 70 per cent of normal subjects while Pillsbury and Nichols (l%}'[fr!sub-
Price techmque, did not find this organism frequently on the haudtlf :cw.ecn
jects  Price (1938) has contributed a very useful concept in dustinguishing ohich
the restdent and trangient mucroflors  The resident flors inchudes W”;‘;m'
are found more or less regularly m appreciable numbers on the sk O Pdir
indrviduals  These organisms represent stable communities on the sul
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THE FLORA OF THE NORMAL SKIN

which exily dislod, The peecise ecologic forees which
:h.l:hthcu rtsﬂ:l:c:;nhmi lnm themselves without allowing {ntrusion
of i n mto the pop are pot well knosm Orgamsms
which are indubitably p le are not ordinarily part of the resident flors.
The tranhent bacteris include a diversity of organisms which do not mainisin
themelves indefindel

depend on the degree aud quality of gxposure to coutamination. Price (1938)
found that he scquired a trantient flora of streptococei and Gram-nepative rods
when he was m daily sttendance on patents wlth infected gumshot wounds. In
the same way coagulase-positive staphylocotm sre often present among the
normal  skin organists of mdividualy with carbuncies and furuncles, ot with
chronc focd of the orgatuums in the upper respimatory tract.  Under these ercum-
stances A tnaugpcnt organism may persnt on the tkin for farrly long penods, bt
ouly m  Tule, when there 13 contivoous repienlshmnent from some extermal or
ntermaf source.

A complete list of the tramtlent organsmm would include essentially ail the
mcrobo) species found in the environment of man.  The most commeon trannents
are vanous saphyfococer and streptococa:, Gram-negative rods from the gastro-
mitesunal tract, diphtherolds, Sarcing and Oram-potitive spore formers,  Species

Candisa and Crypeococeus are among the commoner funges transients (Rawits,

m bt case of Cenedlda the patient hiss been Tecelving ons of 1he broadspectrom
antibsotres (Khgman, 1957). It is doubtful whether the common fungms sapro-
phytes, such a3 Aspergiffus and Pemrcilioum, can grow or reproduce even temporarity
on the norma) glabeous skin sutface  However these weed moulds are found not
mfreqoently in cutures from the normal shon

Wuth these Rrutations m raind, the present knowledge concerning the fiars of
the normal skun may be summarized according to the scheme This
-:hm:ulrhlm-ymlhnccminotpnhm-relmcdupunofmemldenlﬁon,
but the mway b tre (or somve subyests bt not for others. For the most part,
boverer the speces Insted are found in abundance on the skin of many normml
pemons. {t i 10 be emphasized that this flora may not be characteristic of all
repom of 1he body

The follow ng specses are those which

are frequently encountered on the pon-
speculued glabrom skin Y
1 Arsomc FLowa
A Ducteria B. Lipephlic fougl
1 Muxcrocom (Stephs locoen F
- ' [ K ind
V combd 2 erbucdwe



SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

designation of varlous bacteria as being parts of the normal” or “abnormat
flora of the skin

Varintions in technical methods undoubtedly nccount for some of the con
ficung reports by vanous investigators  The methods whih have been applied
for sampling the cutaneous microflora include (1) swabbing and scraptng (Evams
and his colleagues 1950) (2) surgical scrubbing of the hands and forearms with
soap and water (Price, 1938) (3) standardized scrubbing of small areas with a
mecharucally rotated brush (Rebell and his colleagues, 1950), and (4) skin bropoes
(Rebell and Pillsbury unpublished)  As 1s well known the Price technique em-
ploys a series of one minute scrubs of the hands and forearms with soap and ater
with determination of the number of bacteral colonles grown from samples of
tuccessive rinmngs  When the scrubbing 1s done by trained subjects, ths offers
a convenient method of sempling the bactena on a relatively large surface of the
skin with reasonable accuracy  On the other hand Rebell and Pillsbury (ut-
published) show that with this method some 90 per cent of the bacteria obtaioed
come from the hand and this may represent an exceedingly varmble flora because
of the constant contamination of the hands from outside sources.  In interpreting
the various studies which have been done using this method and smodifications
of It it should be kept in mind that the bactenal flora will not be the same over 8l
the skin surface  There are many specialized arcas, such as the ear canals, the
palms the axillae and intertniginous regions in which the skin varfes quite
markedly both anatomrcally and physiologically

It 15 quite surpnsing that until recently those who have studied the cutancods
microflora have not included suitable anacrobre methods of culture routmely
That this was a considerable oversight is seen from Evans (1950} demonstration
of the great preponderance of anacrobic org on the unspecialized glabross
skin  Another technical source of variation results from the tendency of ceran
organsms to form small colonies in cufture These are crowded out by more
rapidly growing organisms. This 13 onc of the reasons for instance, why certaln
aerobic lipophulic diphtherosds have often not been recognized as part of the
bactenal flora of normal skin (Pollock Wamwnght and Manson 1949) Mt s
necessary to use appropriate dilutions of the sample and to mcubate cultures both
aerobreaily and anaerobically on favoursble media o overcome some of these
Linutations

A great many kinds of bacterta may be recovered from the normal skin, par
treularly if multiple samples are taken repeatedly from different areas.  Organesas
from the gastro-mtestinal gemto-unnary and respiratory tracts are constantly
being deposited on the skin Many external sources provide continuous cofl
tarmnation  This may explarn why for instance, different invesiigntors have
reported the recovery of coagulase positive Staphy lococcuy aureuy with varying
frequency (Gillespte, Devenush and Cowan 1939 Mifes, Willtams and Claﬂ:ﬁ‘
Cooper 1944)  Williams (1946) was able to recover this organism from the 8! ’l‘:
of 70 per cent of normal subgects, while Pillsbury and Nichols (1946) wsing ‘b-
Price technique did not find this organism frequently on the hands of thefr su
jects  Price (1938) has contributed a very useful concept in distinguishtng bﬂ“;_]’-"'“
the resident and transient mucroflors The resident flora includes organsms i \
are found more of less regularly in appreciable numbers on the shin of nurm:f
individupls. These organisms represent stable communities on the surface
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which arc not easlly The precise ecologie forces which
:mmmwmaummnmwm.whmn
of k gank mto the popot mno(:fr_?htkng: Orpanismy
wlich are Indubstably pathogetic are pot ordimarily part ent fiora.
Tb:mnﬁcnth‘;’ymhdndeldlmryofomnhmwbchdonmmjnu]n
themsclves on tho pormal ¥iin. Thesc baciera are more readily
temoved by scrubbing and other means. Both pathogenic and non-pathogenke
orpaniems ay be tramient. in 2 georral way the wariety of transients will
depend of the degree and qmlity of ¢xposure to contamination. Poce (1938)
foarnd that he acquired & transient flora of streptococdd end Gram-negative rods
when he was 10 daily attendance on patients with infected gunshot wounds. In
the fame way coaguiewe-patiuve staphylococd are often present among the
normal  skin orpaohos of indrviduah with carboncles and furuncles, or with
chromc foci of the orgamsts i the wpper respuratory tract.  Under these cireum-
Sances, & tramsent organim may persst on the skin for fairly long perods, bat
only =5 s rule, when there b5 contmuons repienhment from some extermal or
vaternal

souree.
A complete fist of the transient organkms wookd inclode cwsentally all the
mcrobul species found in the environment of man. The most common transents
are various staphylococed and mrep <, Gi gative rods from the gastro-
intestrmal tract, drphiherotds, Sercima and Gram-positive pore formens,  Specics
of Carwiidy and Cr prococeny ate among the commoner funges trapsients (Ravits,
1999 Marwn, 1949) 1bough they are rarely found In apprecsable number uniem,
m the cave of Comdida the patient has been recerving one of the broad-spectrum
antbwtics (Kligman, 1952) 1t bs doubeful whether 1he common fungs sapro-
Phytes, sch ay Aspergiliws and Penicillfiom, can grow or reproduce even temporanty
on (i normal glabrom sk surface. Homever these weed mounlds are foond not
mfwrmnhwuz‘mmhmfmmu&mmlﬁm

Limitations 1 mi the present knowledge concermung the flors of
the normal skim may be summarizel sccording to the scheme goves befow  Thiy
wbemeutrh(mryfnl}n\ermlnorpnmmmﬁstedupanonbcmndcmm
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

The recent studies by Evans (1950) and to a less extent, those of Pillsbury and
Rebell (1952) have enlarged our knowledge of the flora of the normal skin  The
acrobie bactenal flora 19 made up primanly of micrococel (staphybococei). M
epidermis and M albus are most common M candidus and Af flarus are comnon
on some skins and absent on others  Bergey s (1948) most recent designation of
what was previously called Staphy lococcus albus 1s M pyogenes var afbur  The
pathogenic organism previously called Staph) lococcus aureus now has taxonome
status a3 M pyogenes var aureus  This emphasizes the close relationship between
these organisms  They cannot be separated rellably on the basis of colony colour
The coagulase test provides the best criterion for distinguishing the pathogenic
staphylococcus from its less virulent relative (Much 1908) Other propertxs
usually but not always, associated with A pyogencs var qureus are orunge colour
haemolysfs mannitol fermentation and pathogenicity for rabbat (Chapman ef of.,
1938)  On the other hand one must recognize that congulase negative staphylo-
cocel may be haemolytic, may have an orange colour and may ferment mannitol
resembling the virulent vanety in all these respects (Rebell 1947) Indeed the
acquisition of pathogenicity by Staph) lococcus albus under appropriate crcum-
stances may be posmible  Rebell (1947) has 1solated this organism In pure cullare
from furuncles and from folliculits, lesions which ordinanly yield coagulase
positive Staphylococcus aureus  Likewise, one cannot alwnys assume that Af
Progenes var albur 18 on innocent secondary invader although for the most part
the pathogeniaity of this organtsm is not great enough to be consequential

Pollock and Wainwright (1949) have demonstrated the presence of an okk
actd requinng spectes of Corynebacterium on the normal human skin. Rebell
and Pillsbury (unpublished) consider thms organism to be rdentwcal with Corpne-
bacrerium yeroge  The skin with its rich mantle of sebaceous materml Iy deally
suited for lipoid-dependent strasns of bactena and fungi  Olelc actd is an import
ant constituent of sebum (Ricketts and his colleagues 1951) It is of more than
passing interest, then that this acid has been found necessary or at least sumu
latory to the growth of a number of normal skin residents (Corynebacterium
(Pollock Wanwnght and Manson 1949) Proplonibacterium (Pilisbury and
Rebell 1952) and Pityrosporon (Benham, 1941)) Crissey Rebell and Laskas
(1952) have solated another Corynebacterium species (C fenuds) from normal axil
lary hairs, as well as from persons with so-called trchomycosis axillaris. Tho
organism 13 regularly associated with trichomyeosts axillaris but was comrdm:
by these writers not to be a fungus  The fungous actiology of thy condition
thus tn doubt. This organism has a distinct preference for an alkaline pH and
presumably should be considered part of the normal flora adapted t0 1his region
It is distinct from the oleic-acid requinng Corymebacterium of the ghabrous skin

The so-called bottle bacillus Pin rosporon ovale 1s in reality a yeast-like fungus
which reproduces by budding. It 15 found abundantly on sebaceous areas such s
the face and scalp It may often be seen in smears of comedones. Being hpa«-d
dependent, s existence 1n areas richly supphied with sebaceous glands 1s explicable.
There 13 no real evidence however that this organrtm causes dandruff or seborrhoeic
dermatitis.

orbiculare has been solated from lesions of tinea versicolor as

wj‘i:u;fggn normal skin by Gordon (1951) The round budding ceils O{Jf’

orbiculare which are not infrequently scen in scrapings from glabrous skin
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Exans (1890 revent quantitative »ork on the anzerobic 1kin fiora bas shown that
the spacrobic bactena outoumber the aerobic by 10-100 times (Fig. 42). Evans
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schaceons glands, ahbough we doubt that his data permut the conclusion that the
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

1911 It is remarkable that it 13 only since the work of Evans (1950} that nts
numerical predominance on the skin has been appreciated.  This is partly dut o
the fact that specialized media are required for its culuvation. Douglxns and
Gunther (1946) have designated the acne bacillus by the binomunal term Progion!
bacterlunt acnes  Its reassignment (o this genus 18 hecessary because it 15 an anse-
robe with the morphology of @ Coryrebacterium, and ferments glhicose with the
production of propronic acid Tt 1s & curious fact that all the other members of the
genus are found m dairy products. This organism may easily be visualized i
Gram stasns of smears of sebum freshly expressed from the glands of the face.

It 13 stnking that the bacteria of the normal skin flora fall into 3 genera and
include so few species  One should remember h that in specalusd
areas such as the ear axflia and the intertnginous regions the skin flora 15 probably
much more diversified

ANATOMICAL SITE OF THE SKIN FLORA

Bacterta are niot ordinanly seen n sections of the skin staied with haematorybin
and cosin  Anatomists and bactenologsts have had difficulty in demonstratimg
bactera in smears or sections even afier they have been deliberately placed on the
skin surface (Rebell and Pillsbury unpublished) (Arnold and Bart 1934). Siin
swabs which yield many bactena on culture do not, for the most part, reveal
orgamsms i smears  This has excited interest m the actual site of the normal
organisms, which are recoverable 1n such large numbers, These orpansms evi
dently do not occur 1n or between the living cells of the epidermis.  They must,
therefore, be within the stratum cornewm or in the cutaneous appendages. It may
be surmised that Proplonibacterium acnes reside in the follicular onfices and posy-
1bly in the scbaceous duct They have not been seen 1n the secretory partion
of the gland  Although Evans has clearly demonstrated by cultural yurvey the
association of these orgamisms with areas rich in sebaceous glands, he 0“‘“1:
support for his conclusion that the organisms live within the gland sself ‘
failure to observe organsms in routine parsffin sections when they are 10 sbundaal
10 sebaceous smears indicates that they are loat during the preparation of the tsue

Rebell and Pillsbury s (unpublished) quantitative cultural studies show a definie
assocition of the aerobic micrococer with hairy sebaccous areas  Thit imx;ilﬁ
that these organisms multiply 1 the upper portion of the follicle Lavdi‘sf(rlumﬂ
mgemous experiments provide morphologic evidence of this  He allowed thi
excased skin to 1ncubate at 37° C for o few hours A marked prohferation of o
resident flora occurred  Numerous unidentfied organisms were observed fn
onifices of the follicles and in the sebaceous ducts. None was seen in the cccn:c
sweat ducts  This structure 15 apparently not the site of bactenal multiphcatiac
unless there 13 blockage of the sweat duct  Bacteria have never been dn;m‘:oﬂl;
strated 1n the ducts except 1n association with miiaria  Their role n this co :n\f
18 probably sccondary although O Brien (1950) endently feels that they mllyr i
prmary sigificance. A few bactena were observed by Lovell m(;';;;mmle
cormewn of hi incubated skin speczmens  We have been able to owh-ch
the presence of cocar between the keratimized cells by means of & ‘“h“‘q‘:‘w e
suight appropriately be called ir wro Gram stining  This s domh:ye mcp;’m
the stains 1n the usiual fashion directly a]n the skin rather thanonas

9.



ANATOMICAL SITE OF THE SKIN FLORA

tlo. The nmcelinbr la; of keratinzed cedls sre then removed by a succesuvo
nrlpﬁngwnhs:md:uy;.“ Thuupevhhhsu[hcrmtluhcdmlahlhm
Siveaily viewed under the mucroscope. Microcoed may be scen in amall nambens
1 the strafum cormewms The evidence bs very strong that the main ute
dcdwh:ﬁunfu\hnmklm&ﬂmu(nthe(uﬂimh:oﬂfrcmdmh stratum
CormeRwt. Mvmhmwdmmmaﬁnﬂlydmﬂmmg:mim
chmblmmnh\mumhwmthmmumtbammndm
(Lovel, 1945) that 13, most of the bactern are not on the skm yurface but decp
whhlntheopcnlnpdthnﬂanduhr;mﬂaaaw}m\hqummbemmky
removed or killed. Ithno(m-pmin;.thcn.lhncvcnvmmmmb&nsfm
one hour mhdndntcvaysmmummmnnduhohddmm;\hhmod.
didndcompktdynmimthclkho(llpnmuohcwdbyw Price
conders that actua! stenllzation of the hands would require 20 minutes of con
stant rubbing in a buth of 70 per cent akcohol.

THE QUANTITY OF ORGANISMS ON RORMAL SKIN

Quantitative stocies of the resident flora expechally of small areas, kave been few
The difBcutties of estimating the number of organfims accurately are great, and
widety varylng sesufts have boea reported.  Bacterml comnts of areas adjacent 1o
exch other may be extraordinarily divergent (Evans and his colleagues, 1950)
(Rebefl and Piibury blsh Marked oo may slso be
noted when the samo ares iy sampled on different occaslons, Althooh it i

and
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

under a force of 30 grammes (Figs. 43and 44). Couats from adpoent arcas varied
Just as widely wath this more precise method at with the more crude samphing
techniques. Further the bacterm 1n a given site are not removed at a unform

Fo 44 —Brush and cup used with scrubbing machme.

either

udden increments occur at succesuve intervals  This suggests

mmsu; ere aggregated btnpockcu.pa-hapsinthehnhrollkbz

or that the technical irregularities cannot be overcome. It is of interest that w
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THE QUANTITY OF OROGANISMS ON NORMAL SKIN

suspensiont of bacteria :pmdm!yupcnlheutin.thomhoddman-
mum"fmmhﬁmmmrmmm

individually peculisr  Th curve, of conrs, refiects the rate of removal The
mam@wbmwmmmwmmmm andnim‘;:
biects was Tty depretsed .
mo‘?dw Price fouud, too that over a S-year period the flora
of his arme and hands was mantained a1 about 3,000,000 organisms without sub-
stantia] chapge. The total popolanon which will develop on an mdividml skin
& controfled by ecolopic factons which are not yet andersicod, but | is clesr that
the 1kins of some persons regularty support more organtums than the skios of
others.

Both Price (193%) and Berntein (194%) consider that the removel of bacteris snd
mmmw&:n?mthmmumfwfoﬂonmcmmﬁmhv This

ch and the il of the smrfece make it unlikely that the
curves actmfly obizined may be sovmmodated Into such precmse mathematical
{osmulations with any degres of oty The yarsbility in 1he shape of the
Frice curves obtafned for different individuals Himits the vabdity of the appBcation
of the man action law 1o this phepomenon.

Price (1938) found & mean valoe of acrobic bacterna o his hands and forearm
of about 3,200 ergeaitms per square centimetre,  Canuto (1937) found this to be
253 a0d Arnold (1942) 170 Rebell and Pifhbury estimeted it st aboat 600, This
ayerzge more the number of organmms on the hends, Evans
{Evars and tus coliengoes, 1950) Tomd a total valoe of strobes and anacrobes of
bess than 500 per square centimetre fot the backs of most indridmale.  Individaal
total counts, howewer maage from 10 to 808,00 Evam demonstrated that the
mmmmmwumwtmwlwmm
AL, as conjectored by Rebell and Pilsbury the total number of secobes on the siin

exceeds 11,000,000 000 orgunisans, the total skin popubation tncd
arzerobes most be enormotus, ading the

FACTORS INFLUENCING THE TYPES AND DISTRIBUTION
SKIN BACTERIA oF

composingn of quantity of the
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

and upper chest  Haury areas which, of course, are often associated with areas of
high sebaceous activity also favour the development of a greater poptlation of
bactena  Thus 15 also true of oily darh skins. Evans (Evans and his colkeagues,
1950) concluded also that there was a positive correlation between the dustribution
of bacter;a and the sebactous glands. The anaerobic flora 1n particular reflects
this.  On the concha of the car where there are many sebaceous glands and ro
sweat glands, the anaerobes are far more abundant than on the palm of the hand
where there are numerous eccrine sweat glands, but no sebaceous glands. The
aerobes, too are lets common where there are no schaceous glands or folficles
as one might have surmised from the histologic evidence.  One should not assume
from this that sebum promotes bacterral growth  Sehaceous glands empty into
follicles, and 1t 15 possible that the physical qualities of these follicles sccomnt for
the positive correlation between sebaceous glands and high bactenal counts. 1n
fact there 15 renson to believe that sebum itself although contaning substances
favourable for the muluplication of hipophilic organisms, also Int substances
mhibitory 1n various degrees to the normal skin flora

The total flora of the glabrous skin does not appreciably increase when no
baths are taken for a week. There is evidence, however that lack of bathmg may
merease the flora in areas normally rich in bacteria, such as the mtertriginous
zones. It has always been assumed that the bacterml population would increase
1n individunls who have gone unwashed for a long penod of time, but there is no
real expenimental support for this  After the hands and arms are scrubbed by the
Price technique the flora does not regain 1ts original level for about a week (Pnce,
1938) It 1s a striking fact, however that this period may be reduced to a few
hours if rubber gloves are put on at the end of the scrubbing. Presumably this
accelerated restoration of the normal flora is governed by mojsture. Transient
Increases in bacterta have been observed mm individuals who were sweating 1o 1e-
sponse to vigorous work under the sun (Evans and his colleagues, 1950). The sheht
depression of the acrobic flora noted by Rebel! and Pillsbury (unpublished) donng
the winter months was probably influenced not only by a lower cutancous tempera
ture, but also by a probable reduction in the degree of hydration of the homy
layer Transtents such as £ colf may become part of the resident flora of indr-
vidunls experimentally kept under conditions of high humidity and temperature.

Age clearly influences the composition of the skin flora  The data for very ol
and very young people are not adequate on this point however A small groop
of children studied by Evans (Evans and hus colleagues, 1950) were shown to have
a bactenal flora on therr exposed arms which was quite different from the normal
adult populetion. For wnstance, a species of Sarcina way predominant n some of
this group although this organism was rarely encountered 1 adult sidn. Gnthn;
positive spore-forming rods and Nelsseria were not uncommon 10 children,
were rarely found 1n adults In addition a non hacmolytic anacrobic strepto-
coccus was wsolated which was never found in adults. Preliminary evidence
indrcates that the flora in bed ndden aged patients s also markedly different
from that of healthy adults. Gram negative orgamsms 10 particular tend 10 be

come established.




RACTERIA IN DERMATITIC SKIN

ENCE AND SIGNTFICANCE OF BACTERIA IN
THE INCID DERMATITIC SKIN

Estingmah clinfealty between primary and wecondary
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m)la:quypammd'nasaoﬂhukm,bmthcdnnﬁdummm-
vironment certain 1o become b h 5

typcors‘-phybmcmhmﬂypmdonmm\mdumeoﬂmfmdun

than any otber organkim (Rebell, 1947)(Cole, 1913) Haemoly
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ond upper chest  Halry arcas which of course, are often associated with areas of
high sebaceous actvity alto favour the development of a greater popalation of
bacterra.  This 15 also true of olly dark skint  Evans (Evans and his colleagoes,
1950) concluded also that there was a positive correlation between the distnbution
of bactena and the sebaccons glands. The anaerobx flora m particular reflects
this. On the concha of the ear where there are many sebaceous glands and o
sweat glands, the anaerobes are far more abundant than on the palm of the hand
where there are numerous eccrine sweat glands, but 7o scbectom ghands, The
acrobes too are less common where there are no sebaceous glands or follicks
a3 one might have surmised from the histologic evidence. One should not assume
from this that sebum promotes bactenal growth  Sebaceons ghands empty fnto
follicles and it 13 posuible that the physical qualities of these follicles account for
the positive correlation between sebaceous glands and high bactenal counts, In
fuct, there 13 reason to believe that sebum atself although contaimng substanees
favourable for the muluplication of lipophilic organisms, also contains substances
nhibitory 1n vanous degrees to the normal skin flom

The total flora of the glabrous skan does not apprecably incrense whea no
baths are taken for & week. There 1s evidence, however that lack of bathing may
increase the flora n areas normally rich in bacteria, such as the intertnginow
zones It has always been assumed that the bactenal population would incresse
in individuals who have gone unwashed for a long period of time, but there is 20
real expenimental support for this.  After the hands and arms are scrubbed by the
Price technique, the flore does not regain 1ts onginal level for about a week {Poce,
1938) It 1s n stnking fact, however that this period may be reduced to 2 few
hours 1f rubber gloves arc put on at the end of the scrubbing. Presumably this
accelerated restoration of the normal flora is governed by molsture, Tranment
increases in bactena have been observed in individuals who were sweating in re-
sponse to vigorous work under the sun (Evans and his colleagues, 1950)  The shght
depresuion of the aerobic flora noted by Rebell and Pillsbury (unpubhshed) dunng
the winter months was probably influenced not only by a lower cutancous temper2-
ture but also by a probable reduction in the degree of hydration of the hory
Jayer Transients such as E coli may become part of the resdent flor of mdi-
viduals expenmentally kept under conditions of high humdity and tempm\\gﬁ

Age clearly influences the composition of the skin flora.  The data for very
and very young peaple are not adequate on thus point however A amall group
of chuldren studied by Evans (Evans and his colleagues, 1950) were shown to have
a bactenal flora on their exposed arms which was quite different from the norm';l(
adult population.  For instance, 2 species of Sarcing was predominant in sorme
this group although this organism was rarely encountered 1n adult skin. Grﬂé’l‘;1
pontive spore forming rods and Neisseria were not uncommon in children, o
were rarely found in adults. In addition, 2 non hasmolytic anaerobuc strept
coccus was 1solated which was never found in adults. ewndence
ipdicates that the flora in bed ridden aged patlents 15 also markedly dlﬂcr;ﬂ!
from that of healthy adults. Gram negative organisms in partictlar tend to
come established
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bemmtdlns-llpncgmahhuhrmuufpm-mllndnidmh
t(glg:mm]'-lyn-rh.lm). Asvhhr‘n:mhy&oooed.\hmhpedcﬁmmn
fhroat carrers contaminate thelr akin. Tho mfrequency of beta-bsemolytic

akin lesa f ty than do Lase-posltive staphy i, The human patho-
;rnty-pebdmﬁnqumupAtmdst':bemuchwdvhhmppwlﬂ\t.
foflamed leslons.

SECONDARY INFECTION
What eriteria shoald bs weed for & ing whether of sud
a1t Galng secoadary infection?

Tt must be chear from the foregoing dats that cultures alone are pot too belpful.
Tn fact, pathogenic streptococs] and saphylococed may be anticipsted In culiures
taken from exndative eczematos skin.  We have been repeatedty surpeised at the
large number of organisms which may be recovered from lesions which clinially
40 nok seem Infested.  Indesd, many lestons swarmung with puabogenic bacterds.
ity heal with remarkable rapidity even thongh no antibectenal messures sre taken,
The mere recovery of the organitm then, hisa 5o positive significance n determining
s sctiologio roe. It I necessary af this polnt to restate oae of the basic features
of the bost-parasite relatiooahip in 10 define the patb icity of &
dhease-nciting organiem.  The manifestations of disease are due (o the reoction of
the host o the diseare-{ncfilng agent  The actoal of the dmrase 1
eoasequent upon (he changes fnduced in the host by the bacteris, 1 the bost does
not react, there i3 no discuse.  The presence of large nombers of certain

in dermatitic stup is yignificant only when 1t can be shown thet soms damage has
been produced, or that (he host defences have been brought into play  In ascer
taining whether secondary Infection has then, & mcthod has ta

occurred,
be found which enabiet one 0 detect by laborat clinkeal meant the defensive
feactions of the host, " e

We have been with the coms} 3 .o

7 of a very simple
pxtbod. This i the tmeat technique. A moist swab s bbed vigoromly

mmﬁnﬁmmmn&mmhmdm& Oufpnﬂmh:'x:y
:s:crm'hhlhkme:;odmybunmmrbuiufoﬂun. In leslons which
mdmmﬂMmam o




SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

Since the pathogenic staphylococcus (coagulase-positive Staphylococeus awreus)
and the beta-haemolytic streptococel are most often significant clmacally the follow
ing discussion 13 largely confined to these organsms One should be mindfal
however of the opmion of Livingood and Mullms (1952) that infections due to
Proteus and Pseudomongs are probably increasing

Although the coagulase-pontive Staphy lococeus 18 not a true resident organism,
1t 18 well known that it may be recovered on normal skin~ Reference has already
been made to Williams (1946) findings 1n which this organism was recovered from
70 per cent of normal individuals when 11 different sk ntes were sampled G-
lesple, Devensti and Cowan (1939) Martin (1947) and Rebell (1947) record a
normal incidence of 2025 per cent, although attention should be drawn to the
fact that most of these carriers had mather small numbers of organkms. The
most common reservoir for thess orgamsms m 1 the upper respiratory tract.
Miles, Willums and Clayton-Cooper (1944) found pathogenic staphylococtt m
the nose of about 45 per cent of 1000 normal adults, Others glve somewhat
lower figures (Gillespie, Devenish and Cowan, 1939)  Further as Miles. Willams
and Clayton-Cooper (1944) and Moss, Squire and Topley (1948) have shown,
there it a positive correlation between natal and skin  carriage  The organsms
w the nose and on the skin have been shown to be of the same type by bacteriophage
typing. Mos Squire and Topley reduced the skin carriage rate by elmmatmg
the organsms i the nose with a 10-day course of intranasal penxillin “(MDS&
Squire and Topley 1948) All these facts indicate that nasal “carners” cofr
tinuously contaminate the exposed cutaneous surface, particularly the wrists.

On drseased skin, by contrast, Staphy lococcus aurews may grow luxuriamly 1&
1 recovered from the great majonty of dermattic skins. Storek (1948) foun
coagulase-positive Staphylococcus aureus 1n 92 per cent of eczematous lenons.
Rebell (1947) reported an meldence of 35-93 per cent in vanous lesions of the hands
and feet which were not primarily bactersal in ongin chcnryﬁvcpﬂ'ftﬂ“’f“;
vesicular eruptions of the hand yielded Staphylococcus qureus  Others have M(d-
this, including Fowle and Rice {in press) who are impressed with the great abun
ance of this organitm n lenons of nummalar eczeme. Exudative and foflam-
matory Jesions, 1n particular promote rts growth  Chromcaty 13 also a promoting
factor It is less often found in abundance in lichemfied dry leslons.  Its presenct,
then 13 related to the degree of disturbance of the Integrity of skin and the pérmst
ence of the basic disease.  Wo are, of course, excluding from connderation primary
bacterial duiseases which are initiated by this argamsm These

Beta-haemolytic streptococe are not common on the normal xbmr :
streptococcr may be divided into a number of groups, presently ranging Irom )
to N on the basls of a group specific carbohydrate antigen. The m"“::c
Lancefield 8 group A are the principel human pathogens. Groups B C 1
which are also haemolytic, are primarily pathogenic to animals, and cause ““;":
disease wnfrequently Hare (1941) recovered haemolytic streptococet f’of’ i
skin of 6 per cent of normal indjviduah,dbgt only one ocfomn\r;:ﬁdn:

uman Group A Strains B C an were more
fm Colcbrl:mk tyr.pqincd and Johns (1935) did not find any Group A harmgﬁi‘
streptococct on the normal skin unless the ndividuals were suffering from .
The low incidence of beta-haemolytsc streptococes particularly of the hnm:ngpw.
gealc type, on normal skin was also noted by Rebell (1947) Group
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opinlon, exsentially anknown Heretofare, the chief intrrest
‘l;suonbc:nmc;rgoudauuﬁdnnbﬂnmm forces. In the largest sense, we
mno(wmmhmmawdwﬂhwbymhmhmdumwoufalwmm
skln‘nvhhhcvlbeuﬂmdomnmﬂynnlhammnnuccmabkmdom
th[-nmhmud\umhlethch-npmdmhnmdpwtm

painst

invaders. Perbaps part of the great populanty of this theory b due to
the engaging and feficitous slogan, “the acld mantle”  Many protective proper
1fes which have Hithe or DO $uppoTt in experimental fact bave been sscnbed to ths
mantle. There are data which cast doubt on the correctnens of this theory
Comblect ([934), for {nstance, showed 1bat staphylocoec] and yeasts conld mualiiply
1 swext adjusted 10 pH 3 As for Marchionini's observation that applied bocteria
dsapperr more slowly from the nonmally more afialme mtertriginous ares, thry
phenomenon may be bot so much doe to (he greater drunfecting power of and
skin as it it to the enhancing effect on becteria of the greater maoisture of the
imertrigioous In an easfier study Cornbleet (Corableet #ad Mont
gomery 1931} demodstrated that opposing vurfeces which constantly remala
motst, such o 1he repyont under the femaie breast, have an immired seif-disinfecting
mechapiem sach sgrfaces regain the pawer when exposed to the air  Tho snth
mcrobial properties of the ackd mantie have 4i30 come under critical exmination
by Pilibary asd Rebell (1952) These workers found that cosgulase-positive
sisphybocoesd and gram-ptgative rods harve the same pH tolerance 13 pormal slon
micrococdd, wberers oo might have expected the retident organim to be more
cenast to 3 lower ptt These organism grew equally well b the pH rngs of
$-6 chanctertsc of 1he normal skin mnface. Rendents sod tansients afike
were mhiblted as pH 40, A disconcerting findmg was the faflore of poema) skin
diphtherosds to grow at pH 5. fn rreo these orpanams colonize at this level of
mmnimmbw??toh‘i-mﬁhnhunwhﬁhmmh

experience Hlosiratey the great difficulty of evalmating f vifro res

particularly when & ungle factor such es pH hmuhmﬁnx‘i"
lfmdnywmwlhelypudupmmmmmmw
nudlmcunmmdcmmdlnvthmdmmmm
ender vach uafavourable clrrumstances




SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

without bactens. On the other hand, and this 15 the crux of the matter the
smears of many lesions which chimcally do not suggest the presence of secondary
infection often show large quantities of orgnisms, partictlarly staphylocoed,
with no or httle leucocytic response. Phagocytosis 1s mimmal or absent. Ve
consider that significant seco: nfection probably exists when both bacters
and phagocytosing polymorphonuciear leucocytes are present in abandance i
thesmear  The presence of ejther one alone has no partrcular clintal significance
The effect of this simple tesf 18 to make the critena for judging the presence of
secondary infection more severe  In our opinlon the smear techniqee is ofle
simpler and more mnformative than cultures

Some rather interesting questions are brought up by the innocent contammation
of dermatitic skin with pathogenic organisms which though present in abundance,
may not s¢rously influence the course of the primary leston  Coagulsse-positive
ataphylococet elaborate a cell kiling exotoxin s well as other poksons, which
destroy leucocytes and red blood cells. It seems strange that large numbens of
staphylococct multiplying 1n dermatitic skin should ever fail to cause damage.
Either the toxins are not always produced in large enough amounts or the body
mzy contaln sufficient antibodies to neutrlize them. As always, in anv infection,
the outcome depends upon the balance attained between the forces of the host
and the paramte. Antibodies and antitoxins are almost always present to some
degree 1n the sera of individuals beyond one year of age.  With internal staphylo-
coceal infections a sudden rse in agghutinin or antrtoxic antibodies signifies recent
infection  Such an immunologic test pught be expected to be a wseful means of
distinguishing between contamination and true secondary infecuon of the sk
Unfortunately infection of the skin with staphylocoe! is ordinartly not a suffi-
cient simulus to antibody production, and the immunologic tests are not useful
clinwally (Dolman, 1933)

In & similar manner the capacity of bnemolytic streptococe to produce duscast
18 related to the claboration of haemolysns, fibrinolysins leucociding, and otber
principles  Antibodies to the fibrinolysin and haemolysin antigens are increased
following an acute infection in an area such as the throat (Todd 1932) Infact the
demonstration of such responses has been of the greatest value in disungushing
simple carnage from actual wfecion  Spink and Keefer (1936) have demon-
strated that anti fibrinolysins and ant: haemolysioa increase dunng the course
erytipelas  There it no evidence however that this occuns fo a degree 1o be
dingnostically useful with the more superficial streptococeal infections of the
skin

THE DE-GERMING CAPACITY OF NORMAL ShiN

Bacterta placed on normal skin die rapidly  They Jose their viability and fasl to
wultiply P Thus has led to the concept that the skin has intrnsic mechanisms for
self-stenlization  The modus operandi of this self-disinfecting or degerming PO“L:
has been & subject of much mvestigation. Burtenshaw (1948) has mmtdd &
problem in detail It has been more or less assumed that this degerming capacity
15 one of the ymportant ecologic factors which enable the normal resident Q‘?l':
(o0 be maintained  The situation however 1s more complicated than lhlknd o
dynamic factors which govern the composition of the normal skn flora &

means by which potential competing organtsms are kept out of the resident popu
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THE DE-GERMING CAPACITY OF NORMAL SKIN

conserncd with degerming the skin by surglcal scrobbing.
T&“ﬁéﬁwm~mruaﬂm&wgwrﬁm
to the removal of bacteria elther by mectand 1 mean, s by with vosp

This was not the case, bowever ILlnnuddmang‘wnhmcr
alone in the busir, following the fon ol's ¥ L toup was
used, there was an immediate and comsderable increste m the coant. To explxin
m&hﬁhmhﬁwﬂnw(l%mﬂhtmmmmm
bylhzqmtamynmonhmwmponnd.bmmadmﬂyp:ﬂcﬂadmdcrl
residua! fifrm.  This film remained intact tmless 1t was exposed to soap or alkabis.
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removal of bacteria from the skin surface.  Thu,
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unsuspected manner

These experiments alyo tmxy exphin the estder work of Amokd 1941
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

acid fraction that 1t is these substances which endow the skin with jts disinfecting
power  Obviously this could not account for everything, as Burtenshaw mplies,
since some normal skin organisms were Inhibited on the one kaud, and certsin
transients such as £ colf were resistant

Norton and Novy (1931 1932) were the first 1o marshal evidence that the so-
called self-dimnfecting mechanism of the skin was due to deswcation. They
showed that the decrease in wviable organisms colncided with the dryng of the
suspension occurring withun the first ten munutes. In other words, drying and
loss of viability were simultaneous.  When the shin could be judged dry then the
“sterilizaion  was about complete. On glass surfaces the bactena were hilkd
almost as rapudly as on Living skin  Lattle reduction occurred when the skm was
deliberately kept moist. Rebell and his colleagnes (1950) have forcefully sup-
ported Norton and Novys ideas 1 their recent studies. They performed a
number of experiments which convinced them that the self-disinfection mechanism
was non-specific and entirely attributadle to desiceation n so far a1 E. coll and
staphylococe1 were concerned  They showed by quantitative studies that certaln
bacteria placed on the skin were considernbly protected when the area was kept
moist with an atomizer Furthermore, there was no redoction of coagulase
positive staphylococe: when the organisms were suspended in serum before bemg
applied to the skin In fact there was occamonal multiplcatron  The serem
Blm defayed desiccation A similar but less significant effect was prodoced
glycenn which because of its water holding capacity reduced the rate of desxca-
tion  Although E coll was shown to be much more seasitlve fo the eflect of dere
cation than coagulase positive staphylococet these species were killed by desiccation
on glass at about the same rate as on skin  The protective cffect of moisture on
bactena of the skin was strikingly demonstrated by plactng human subects Inan
insulated room for 8 hours at a temperature of $6 F and a humrdity of 99 per
cent  E coll apphied to the skins of these subjects did not disappear  In fact, 1t
could be recovered from the skins of a majority three weeks later  Thus, ft was
actually possible for £ colf to become established m the microblal community
after being applied 1n an environment of heat and humidity Rebell and his
colleagues found that normal shin mucrococer were reduced at the same rate 13
coagulase positive strains of staphylococer  This implies that under the conditions
of the experiment the skin does not differentiate between a rendent and a mm'ittﬂé
organism  One should point out however that almost all these studws il‘ﬂv‘\)(\x
a very short period of time, usually not ding 15 after the app!
of bactenn  Also the skin of the subects may be considered to be supporting &
maximum population of organisms before the suspensions are added Obvioml:y
the problem 15 not & stmple one, and later atudies suggest that Rebell and 1
co-workers may have placed 100 much emphasis on desiceation as a universa
mechamsm applicable equally to all bacterin ~ Arnold and Bart (1934) previowsly
had found no difference 1n the rate of disappearance of bactena when the shin w:;
kept moist in a humid incubator than when evaporation was allowed. They
not consider desiceation to be very important  Arnold and Bars rfP“d‘;:‘:"
of the 1mportance of molsture lacks confirmation and would not appear to be in

greement with data from other sources
go%::m! work of Blank and Coolidge (1950) reveals still another factor :fhkh
has a marked effect on the rate at which bacteria dusappear from the skin surface.
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rm-dtvumbmmmlbkmmuldﬁgmmm&m For these
desicention was s lughty sigoificant factor
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fatty ackdt oblained by fractionating scbam.  They found Streplococeut progemes
remarkably senitive to the unsaiurated sods  wheress, Staphyiococos aurews

coocentrations of satmrated fatty ackds were requited to kiUl these orpanisms,
although the ypectrum of semitivity was about the same.  They then showed that
ol acad was present fn sigrificant quantities i buman sebum and fimally demon-
strated that thhy acid gave resufts which were quite similar to the effects of the
umaturated ackd fraction of sebum,  Olek acd, thin, was imphicated as an sgent
which probably destroys streptocoecl. 1t will be recalled that Bustenuhaw (1945),
100, ired the extreme vity of strep 10 fatty acd fractions pre-
pared from schum, as well oy the d of Staphyk axrexs and,
even more markedly of E. el Pilsbury and Rebell (1952) showed that the

rods, were {nhibited by § concentratrons of caprybic and
ackls, In this work, also, the companative reistance of the Orar-negative rods
to fatty ackds was

were Jem seraitive fo 0w acid and to (he unsaturated
fatry sed raction of secbum than Si e They, it would appear
(hat these chembeals oo the skin s surface are lexs hostile to the ormal residents
than {o teriain pathogenic transenty.

Serum albamn was sbown 1o nemtrallze the uatibacterial effect of olekc ackl
mexuwlimmmdcdbm.rbumhbdhmbun[lppkdwt}n
sk, there was a considerable degree of protection.  Thus, the & virro and i viro
teauhts are gomilar Tbobﬂomdm.h}impﬁatbnofﬂlmﬁndmphlhx

dermathic skin becruse the fatty acids to
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water absorption swelling, and resultant release of bacterla  Acidity contran.
wise, causes a contraction of the stratum cornewn and prevents bactena from
Jeaving the surface. Although this theory may have some ment, it wonld seem
that the effects noted by Arnold may be more satisfactonly explained on the bams
of the findings of Blank and Coolidge. Using this hypothesls, it is evident that
bacteria would not be released from the cutaneous surface after treatment with 2
strongly actd solution because the pH 15 probably reduced below the iso-tlectne
point of keratin A positive charge would result and there would be an attraction
between the keratin and the negatrvely charged bactena On the other hand,
exposure to alkaline solutions increases the negative charge of the stratum corre,
and repels the bactera. Regardless of which of these explanations is comecl,
the studies of Arnold and of Blank and Coolidge Mlustrute very well the com
plexities which may be encountered 1n studtes of the removal of bactena from the
surface of the skin It would appear for instance, as Arnold showed, that the
resident flor seems to disappear after treatment of the skin with 5 per cent scrlx
acid  These organisms had not been killed but were simply being-held on the
skin surface, as was caslly shown by treating the same skin with strong alkalis,
and releanng the bactena in abundance. It 15 obvious that physical factors, a3
well as chemical ones must be considered 1n studies dealing with the removal of
bacteria from the cutancous surface, Some support of Arnold s hypothesis of the
importance of the degree of swelling of the stratum comewm Is afforded by 1he
experiments of Cromwell and Leffler (1942)  With the Price techmque, Tng
10 per cent alum, they found that the removal curves were umilr o those
obtained with 70 per cent alcohol They did not fall into the trap of mb‘;
terpreting thrs to mean that alum was as good a degermung agent a3 aicohol.
merely hardened the stratun corneumn and this prevented removal of the bﬂtll::
Mercunsal compounds undoubtedly act in a similar wiy as was shown by 9
and their clmical uscfulness as antibacteral agents on the skin ls cxtrem ¥
doubtful. Log

Rucketts and us group (1951) have performed an important service 1t mr';abmh
some of the previously divergent findings and potats of view by showing ! o
desiccation and chemical steriliration may be vanously important ﬂ'fl’ﬂ""‘l”gau‘
the organism studied  The experrmental approach used by them was more Bd:“l e
10 several ways  First, a period of days instead of minutes was sed to def :rmm
the fate of bactena placed on the skin ~ Secondly they protected the site thylon.
tion under two dufferent types of transparent covenngs. One covering “_Vl_‘;e"ow
which 15 permenble to water and under which the skin remajned Jomed the
coverng was a polyethylene plastic which prevented evaporation ard al g - ffect
skin to remain moinst. By this ingenious method they were able to study the one
of skin moisture on the survival of bacteria more accurately thap had been
before. The bacterta used were Strepfococcus pyogenes E. eoli Pwun),
pyocyaneus and Staphy lococeus aurews  Under the nylon covenng (dryc‘day
staphylococei were the only orgamisms which persisted for more lh:lﬂng“ o
but they did not survive for more than three dsys. On the other he only
the polyethylene plastic covenng (moxst skin) Streptococcus pyogenes “::fm dres
° which was not recovered after one day  This organiam ‘hr " or other
out in less than a day whether the skin Is wet or dry and clearly Wm"ﬂ]‘ persuted
than desiccation must be responsible. £ coli and Pseudomonras not only
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removal, but durmg this time, streptococd are not kulled as rapldly  On the other
hand, the marked decrease 1n the disappearance rate of E. cvlf found by Rebell
and his colleagues followmg the prior removal of akin lipids with ether cannot
be attributed to the removal of antibacteral fatty acids, since this organsm b
resistant to these substances. It is possible, s they suggest that this was doe to
2 lowering of the skin temperature or perhaps to the enhanced opportumty for
the organisms to penctrate into the follicular openings followlng removal of
surface hpids

Ambigulties are bound to atse when single factors studied {n ritro are applied
to complex ix viro systems  Pilisbury and Rebell s (1952) finding that sebmm had s
mild whibltory effect on normal skun micrococer in vitro is disconcerting In view
of the well-cstabhshed fact that theso organisms reside in close association with the
scbaceous duct, Burtenshaw also found & normal skin orgamsm, Micrococeus
epldermidis to bo inhibited inconstently by a fatty acid fraction of sebum  Per
haps just as serum inhibits the antibacterial effect of fatty acyds, so on the normal
skin surface there are substances, probably protelns, which do the same thing.

The followmg conclusions may be drawn from the sometimes complex and
divergent studies of the mechanism of the degerming phenomenon, as summarired
above, The rapid disappearance of Strepfococcus pyogenes 1 probably doe at
least in part to the chemical stertlizing effect of fatty acids contained In sebum,
particularly the unsaturated fraction  Desxceation and not chemical sterihization,
would appear to be a signrfieant factor in producing disappearance of Gram-nieg2
tive organusms.  Both desccation and chemical effects influence the rate of du
appearance of Staphylococcus awreus  The presence of an exudate or serum mter
feres with the normal mechamsm by which streptococel and staphylocoedt are
inhibited. The exudate would operate both by wnactivation of the fatty ackly iz
respect to antibacterial effect, and by preventing desiccation. Thero can be no
question as to the important effect of moisture in nourishing some bactenal
strains, and 1t 18 readily understandable why intertrignous areas support a harges
number of bacteria than do dry surfaces and why the mherent degerming effect
of the skin in these areas 11 :mpaired 1t must be emphasized in all this that there
sre many gaps in our knowledge of this subject A few facts having direct clinfeal
application are known, and some of the data permit the formulation of usefol
hypotheses in understanding how the skin defends itself agaunst bactena  Little
18 known about the factors whrch permit a few species of bactena to grow on pormal
or dermatitic skin to the exclusion of other species. A great deal more remalos
to be learned about the forces which control the bacterml ecology of the surface

of the skin.

BACTERIAL ALLERGY IN THE PATHOGENESIS OF SKIN DISEASES

The role of sensitivity of the skia to bactera in the pathogenesis of vanous cutanc
ous lesions 13 an exceedingly controversial subject. A small amount of fact end
a large amount of theory have prodoced discussions which have yrelded more
heat than light  While 1t 15 well known that there are demonstrable lesions due to
sensitivity to bacterla occurring in the counse of chronic Infections such as tuber
culosts, the speculations that Jesions such as borls may be primanty a hypet
sensitivity reaction to bacteria have unstable expenmeatal foundations. Another
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

The basic chinfeal charactenstics of the tuberculin type allergy are its natural
induction, the existence of ids and focal reactions, and the altered course of
cvents upon re-Infection  These qualittes wall furmsh the basis of compansen for
considering the nature of other reactions which are attributed to bactenal allergy

Bacterial allergy to organisms commonly cansing skin infections

Staphylococer and streptococer will be the principal subjects of ths duscosuon
since they are the commonest causes of primary and secondary skin mfections.
Sensltivity to theso organsms 1s easily demonstrated by intracutancous tests.
Kobak and Pilot (1931) found that 99 per cent of mothers reacted to Staphyfococa
aureus filtrates and vaceines.  Newborn babres did not react but after two months
the mcldence of reactivity increased.  The gradual increase of positive reactors to
streptococel in relation to age has been shown by MacKenzie and Hanger (194).
Data from many sources indreate that a considerable number of adults are hyper
sensitive to staphylococei and streptococer  These reactions are of both the
delayed and immeduate type (Swineford and Holman, 1949). The commonness
of the immedtate renction to bacterial antigens has not been sufliciently apprecrated.
The immediate reaction may be passively tmnsferred by terum.  Ina series of 3 860
intrncutancous tests with polysacchandes and nucleoprotein fractions of 14 speaies
of bactena, Holman and Swineford (1949) demonstrated o large number of
immediate and delayed reactions These reactions were just as stnking m Ind-
viduals without obvious infection or allergy as in patients with typical altergxe
syndromes  Others have found Immediate reactions more common 1n alkrgic
individuals than 1n normal persons (Kraft, Mothersill and Nestman, 1949).  Most
normal individuals gradually become reactive to a host of bactena normally fourd
in the external and internal environment.  The high incidence of bacterial senmtiza
tion is presumed to be due to repeated immunologic experiences such as sore
throats skin infectlons and Life long exposure to bacteria residing 1n and on the
body It has not been established that the incid of reactivity to
stephylococer and streptococet is greater in Individuals with disensed skin than in
normal individuals. In fact indviduals with staphylococeal infections are occa-
slonally non-reactive.

Boe (1945) maintains that the typical lesions of staphylococeal infections repee
sent allergc reactions of the host  The uniqueness of this iden 1s that the patho-
logic tissue response 15 not attributed to the virulence of the orgamism and to the
liberation of touns and substances upon which virulence The hyper
sensitivity reaction nstead 1s the crucal feature which makes the lesion posstble.
Coggi (quoted by Boe) 1s another investigntor who stresses that h; trvity 18
the principal cause of the typical manifestations of staphylococea! infections.
Boe supports his theory by showing that individuals with staphylococeal infectlons
have a considerable hypersensitivity to intact dead organtsms. This thesis has many
weaknesses. No one has succeeded in producing a furuncle by mjecting dead
bacterra, although thus should be possible if the lesion ts entirely allergic. Fur
thermore, one might expect to show that as sensitizmtion was ncreased by
repeated infection as in recurrent furunculosis the disease would become Ct:n’c
spondingly more severe.  Further it 13 not apparent that the tissues react n;
different way to reinfection than to the primary infection  The cvolution 20
course of pnmary furunculosis is probably not distinguishable from recurrences.
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

The basic chinical charactenstics of the tuberculin type allergy are 1ts natural
mduction the existence of “1ds”™ and focal reacttons, and the altered course of
events upon re-infection  These qualities will furnush the basis of companson for
considening the nature of other reactions which are attributed to bacterial allergy

Bactertal allergy to organians commonly cansng skin Infections

Staphylococet and streptococe will be the principal subjects of ths dicussion
since they are the commonest causes of primary and secondary skin infectrons.
Sengitivity to these orgamsms 1s casily demonstrated by intracutapeous tests,
Kobak and Pilot (1931) found that 99 per cent of mothers reacted to Staphrfococens
aureus filtrates and vaccines  Newborn babies did not react but after two monthy
the incidence of reactivity increased  The gradual increase of positive reactors to
streptococcd 1n relation to age has been shown by Machenzie and Hanger (1524).
Data from many sources indicate that & considerable number of adults are hyper
sensinive to staphylococt: and streptococel,  These reactions are of both the
delayed and immediate type (Swineford and Holman, 1949). The commonness
of the immediate reaction to bacterial antigens has not been sufficlently appreciated.
The immediate reaction may be passively transferred by scrum  Ina senies of 3,850
intracutaneous tests with polysaccharides and nucleoprotemn fractions of 14 specis
of bacterra, Holman and Swineford (1949) demonstrated a large number of
immediate and delayed reactions These reactions were just as striking fn ind-
viduals without obvious nfection or allergy as in patientt with typreal alkerpe
syndromes  Others have found immediate reactions more common in allergx
individuals than 1n normal persons (hraft, Mothersill and Nestman, 1949).  Mast
normal Individuals gradually become reactive to a host of bactena normatly fourd
n the external and internal eavironment.  The high racidence of bactenal sensitiz-
tion 18 presumed to be due to repeated immunologic expenences such as sore
throats skin infections and Iife long expoture to bacterm residing in and on the
body It has not been established that the inaidence of cutaneous reactnay 10
staphylococei and streptococa 18 greater in tndividuals with diseased skin than m
normal mdrviduals  In fact individuals with staphylococeal wnfections are oce
sionally non-reactive.

Boe (1945) maintains that the typical lesions of staphylococeal 1nfections repre
sent allergic reactions of the host  The umqueness of this idea is that the patho-
logic tissue response 15 not attributed to the virulence of the organism and 10 the
liberation of toxins and substances upon which virulence depends. The hyper
sensitraity reaction instead 18 the erucial feature which makes the leson ptmfu;
Coggt (quoted by Boe) 1s another mvestigator who stresses that hypersensitmnty
the prnincipal cause of the typscal manifestations of staphylococaal mf‘fmax
Boe supports his theory by showing that individuals with staphylococeal infect
have a considerable hypersensitivaty to intact deed organtsms. nuthsha!?;é
weaknesses  No one has succeeded 1n producing a furnncle by injecting E
bactera although this should be possible if the lesion 15 entirely n\mud ‘g
thermore, one rught expect to show that as sensitization was jocrea P,
repeated infection as i recurrent furunculosis the dease would become )
spondingly more severe  Further it 1s not apparent that the lissucs react -
different way to reinfection than to the pnmary mfection The cvolution
course of primary furunculosis 13 probably not dustingusshable from TECUrrendcts
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SUMMARY AND CLINICAL IMPLICATIONS
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

on proof of & focus of infection when thus cause 13 invoked by aiting the exstence
of antigen-producing resident bactern in the nose and throat Thus for him,
cutaneous lesions may be caused by a sensuvity to bacteria in the absence of
Tocalfred focus of infection since the resident orgamisms can supply epough ant-
gen to produce disease. While certain eruptions may occasionally disappear
following the removal of a focus of infectlon the cause-and-effect relation of this
phenomenon is not always clear It 15 our opinion that the theory of foci of Tnfec
tion 1n relation to cutancous discases requires more substantial evidence before it
can be accepted without several compelling reservations

SUMMARY AND CLINICAL IMPLICATIONS

The foregoing matenal has many direct chnical applications. By way of sum-
mary therefore, the following statements seem appropriate  We shall include
certamn principles in regard to the management of pyogensc infections denved from
our own experience and that of others, particularly Livingood.

(1) It is abundantly clear that in order to majntamn a benign “normal™ bacteral
florn, the skan must remain healthy and intsct. Temporary disturbance of ity
mtegnty by injury unless extremely severe, Is ordinanly casy to deal with because
the skin has remarkable restorative and recuperative powers.  Disturbance of the
wtegrity of the skin by a chronc dermatitis or other eruption may however
rapidly lead to the establshment of an abnormal bactenal flora whrch contams
many pathogenic or potentially pathogenwc organisms We would emphasaze,
therefore, the extreme 1mportance of avoiding any 1mitating or sensitinng medea
tion in the treatment of skin diseases, because when reactions to such substances
occur pathogenic bacteria are encouraged and the problem of treatment B
complicated.

(2) With a moderate injury such as a scratch or cur thero i little likelthood of
infection of the skin from bacteria already resident in it because bemign organsms
are overwhelmingly in the majonty and the skin 1s thoroughly accustomed to lving
with them In fact, it 1s possible that some of these organisms contribuie 10 2
positive way to the maintenance of the health of the skin.

(3) After an mnjury to the skin the only source of pathogens which need be
seriously considered are bactena which have been introduced from without, or from
tome focuy within the body such as the nasopharynx or the gastro-intestinal tract
Thess represent transient organiams and they are casily removed by washing unkess
the injury is penetrating and inaccessible.  For thus reason it is logrcal to treat such
injurres tmpially by thorough cleansing wath soap and water and not through U&:
application of various antibactenal agents  Agents such as mercurial compoua
and 1odine are of unproven value in viro 1 respect to antibactersal effects, and fave
& capacity to produce untauon and death of tissue or sensitization and arc lhﬂ"’&
fore sometimes harmful ~ We do not believe that many of the ordinary h
first-aid topical remedies for cuts and scratches have any firm screntfic basi.

(4) The mantenance of relauve dryness of the skin 13 of extreme lmmnztr
in preventing pathogenic organisms from gaining & foothold dunng ihe hﬁﬂl;ls
a wound or during the course of an acute dermatits  This 18 abundantly clear
from much experimental and clinical evidence.  Furthermore there it no indjrlmb
tion that {nfection occurs from airborne contaminants with &ny regulanty
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SOME CURRENT PROBLEMS IN CUTANEOUS BACTERIOLOGY

compresses of bland character are of great assistance  If desired, washing of the
area with a soap substitute containmng hexachlorophene may be weful  With
simplo measures such as this some 75-80 per ceat of pnmary superficial infections
?f the skin may be overcome within a week unless there 13 some complicating
actor

(¢) In the use of topreal antibacteral agents 1t 15 our general policy not to subject
the patient to the nsk of sensitization to a compound which he may requrre later
for the treatment of some scrious internal infection  On the basis of thi ruk,
substances such as sulphonamides, penicillin, and streptomycin are pever employed.
We also do not use terramycin and aurecomycin externally From our own
expenence, 1t would appear that erythromycin may be a fairly potent senstizer
when applied topically and we do not usest  Moreover 1t is a valuable antibiotic

when administered internally especially to patients with mfections by bactena
resistant to peniclllin
(d) Baatracin neomycn and gramicidin are all {lent antibiotics, apparently

possess a low capacity to sensitize the skin and will rarely 1f ever be used intero-
ally  Bacitracin alone 18 useful but will not affect enough of the bactenal strams
found on the skin, At the present time, we would regard preparations contaiming
both bacitracin and neomycin as reasonably safe, and as having a wide enough
spectrum of antibacterial effect to yield extremely satisfactory results. In the
treatment of acute otitls externa, the addition of polymyxin may be advisable 10
overcome the predominant infection with pseudomonas

(e) It should be clearly recogmized that topical antibacternal therapy has serious
limitations, unless the infection is very superficial  In processes 1n which there 18
gross infection within the skin appendages the antibactenal agent must be adminu-
tered mnternally Moreover the vehicle of application is of importance. Com
presses are sometimes more effective than omtments. Penicilln is helpful less
frequently than was the case five years ago  The wide, indeed at tumes ca

(f) It is of 1mportance to realize that correct surgial principles of dmlr:use
apply as fully to the skin as elsewhere. Our experience has shown repenlmﬁ’
that antibacterial therapy alone is not sufficient unless abscesses, even very
ones such as might occur with folliculitls are drained mechanically
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CHAPTER 12
ALLERGY IN RELATION TO DERMATOLOGY
DAvID HARLEY

INTRODUCTION

THERE are few branches of medical science which are more burdened with con-
flicting theories and speculations than that of allergy  Some of this confumon 1
due to the multiplicity of terms used for the vanous types of allergic phenomena
and to the different interpretation of the same term by pathologlsts and by clinr-
cians. It therefore seems desirable to provide definitfons of the terms employed,
before they can profitably be used 1n discussion because the successful clmkal
application of the techniques of allergy in diagnosis and in therapy depends upon
& clear understanding of the fundamental principles involved. The followng
classification 13 not claimed to be a complete one, but it has the ment of relathe
ﬁggfty and has been found convenient, helpful and generally acceptable by
t

Though allergy” was originally defined by Von Pmrquet as “ the altered capacily
for reacting which follows discase or treatment with a foreign substance™ the
term has been extended to include all types of specific hyperseasitivity and ft may
be defined in the broad immunological sense to cover all forms of specific in
creased reactivity in man and the lower animals which are meduted by abormal
or special mechanisms, irrespective of whether these conditions are spontancous,
scquired or induced  This defimbion excludes intolerance™ which s due to a
quantitative incrense of normal physiological response. For example, a patient
who after an average dose of aspinn gets tinmtus and deafness 15 sard to be
intolerant because the condition s an exaggeration of the normal phnmwcolosﬁl
action of the drng but another patlent who after a small dose of the same drug
develops asthma or urjicarts, is said to be allergic, because the reaction is qualita
tively abnormal is believed to be mediated by a special mechamism and 15 often
dramatic in 1ts mtensity having regard to the munute stimulus applied

At least five matn sub-divistons of allergy have been recognized, and these are
clearly separable from one another in respect of thelr actiology pathology of
immunology

TYPES OF ALLERGY

Anaphylaxks
Anaphylaxis may be defined as that form of hypersensitrvity—readily demonstrable
in the lower amimals—in which the sensitive state 1s not spontancous, 1s not 1n-
fluenced by heredity 13 readily induced in the majonty of diduals of the
susceptible species, and in which an antigen-antibody reaction has been demon-
strated, Contrary to popular opinion anaphylaxis has not been conclusively
demonstrated in man  So-ealled anaphylactic shock In man Is wsually allesgic

shock (hereditary allergy group). ate
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CHAPTER 12
ALLERGY IN RELATION TO DERMATOLOGY
DAviD HArLEY

INTRODUCTION

THERE are few branches of medical science which are more burdened with coe-
flicting theorfes and speculations than that of allergy  Some of this confusion 18
due to the multiphicity of terms used for the various types of allergic phenomena
and to the different interpretation of the same term by pathologists and by clin-
cians It therefore seems desirable to provide definitions of the terms employed,
before they can profitably be used 1n discussion, becanse the successful chcal
application of the techniques of allergy n diagnons and 1 therapy depends upon
a clear understanding of the fundamental principles 1volved The followmg
clasnfication is not clumed to be a complete one, but it has the ment of rehithe
:ﬁlglidty and has been found convensent, helpful and generally acceptable by
gists

Though “allergy was onginally defined by Von Prrquet as  the altered capacity
for reacting which follows diseass or treatment with a foreign substance” the
term has been extended to include all types of specific hypersensitivity and it may
be defined 1 the broad immunologreal sense to cover all forms of spectfic in-
creased reactivity 1n man and the lower animals which are mediated by abpormal
or specal mechanims, irrespective of whether these condittons are spontancous,
acquired or induced  This definition excludes ntolerance”™ which 13 due to 2
quantitative 1ncrease of normal physiological response. For example, 2 patient
who after an avernge dose of aspirin gets tinnitus and deafness, i saud to be
intolerant becauss the condition is an exaggeration of the normal phammm‘opcn]
action of the drug but another patient who after a small dose of the same drug
develops asthma, or urficana is said to be allergic, because the reaction 13 qualita
tively abnormal, 15 believed to be mediated by 2 special mechanism and 13 often
dramatic in its intenstty having regard to the minute sumulus applied

At least five main sub-divisions of allergy have been recogmized, and these are
clearly separable from one another in respect of theur actiology pathology of
immunology

hylaxts TYPES OF ALLERGY

Anap

Anaphylaxis may be defined as that form of hypersensitivity—readily demonstrable
10 the lower animals—in which the sensitive state is not spontancous, is not in-
fgenced by heredity 13 readily induced in the mapority of individials of the
susceptible species, and n which an antigen-antibody reaction has been demon-
strated. Contrary to popular opiuon anaphylaxis has ot beea conclusively
demonstrated in man. So-called anaphylactic shock in man 13 usually allerge

shock (hereditary allergy group) -



TYPES OF ALLERGY
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ALLERGY IN RELATION TO DERMATOLOGY

The allergens causing contact dermatitls are commonly of occupational origm,
and include vegetable, animal and chemreal substances Many of thess allergens
have been shown to be substances of low molecular welght, water soluble or ofl
toluble, not of proten nature or even assocmted with proteins. Whereas many
tubstances such as phenol caustic alkalis and ecids, or physical agents such as
heat and friction by therr 1mitant action on the skin, are capable of producing
dermatihs, this 13 not Jn any sense an allergic reaction.  Allerglc contact derma
titis, on the other hand 18 produced in individuals seasitized by previoes contect
by substances which are harmless to the skin of normal unsensitized individuals,
That the capacity to become sensitized through skin contact 13 acquired and ot
inhented is shown by the comparative ease with which normal indrviduals can be
sensitized experimentally by treating the skin with potent sensitirers, such as
primula or poison 1vy It 13 impossible to define sharply the borderline between
these two groups of dermatitis—the primarily toxic and the acquired sensitizmtion
—and in many cases both factors may be involved

The normal epidermis has several protective barriers—the existence of the horny
layer the ability to neutralize acids and alkals, and the presence of fatty seba
ceous secretions, It has Jong been recognized that certain types of skin, such a3
the abnormally dry moist or ofly are more prone to sensitization, as are skins
which have been exposed to the action of irritants, such as caustic alkals, or to
mechanical trauma or maceration or which are the seat of fungus or microbe
infections

On the clinical side there has been much confusion concerning the use of the terms
eczema and dermatiis The majority of aliergts have limited thewr wse of tho term
eczema to those inflammatory conditions of the skin occurnng principally in ind-
v{duxl:withnfnmuyocpcrwmlhhtoryofallaﬁcdl:m,wh}chmhmﬂn
of intrimic causes of & hacmatogenous nature, whereas the term dermatite, oc /ather
nﬂapcmnmdcmudm.hmbcmmdrormwaﬁ:damlmuwdby
external irmtants, and which are not subject to hereditary influences nkmg
scnse that the terms eczema and dermatitis are here employed Rscmtworkw
shown that this acticlogial differentiation is supported by consideration D(hcd:
pathological and immunological mechanfsms, and by the different test met
required for thelr specific diagnosis

 eren Lergy ypersen fectl t used to be
Bactenal a or h sitivity accompanying infection as 1
called, 13 now known to be produced not only by the actity of living bacteria in
the body but also by the admunustration of dend bactena and cerfamn of ther dc;rnv';'
tives. The test is the intradermal the shock tissue 13 the cutis and upper
the responsc 13 essentially an inflammation
Bn&nh\;n tgou group there :’.re scveral separate and distinctrve 1mmuua}ogkﬂbl
mechanisms mvolved The pathologrcal basis of this group of ::undhlazkd
generally an inflammation end 15 not Limited 25 to site of lesion or tissue afle <
Tuberculin allergy is the typical example. Since, however bactena m{]cfg(c
nse to products as diverse as nucleoprotens and carbohydrates an &m'
response appropriate to any such products may be produced  The imr;]\ur;:uclu'hl
mechanism in this group 15 determined by the biochemucal nature of the e
product producing the sensftization and is not necessarily related 1 any w3y
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ALLERGY TO INTRINSIC BACTERIAL ALLERGENS
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N ALLERGY IN RELATION TO DERMATOLOGY

allergle shock Ths occurs in persons who are naturally allerge (hm&iury
allergy group) to the particular species of serum and in whom the skin reactions
are positve The immaunologreal mechansm Is an allergic reaction, and the
condition 1s usually severe and may be fatal

Drug allergy

Drug allergy bears a close resemblance to serum disease, and for this reason it s
included 1n the group As was powmted out at the begmning of this chapter
allergy to a drug 1s quite distinct from the condition of intolerance, because the
reaction induced by the administration of the drug to the hypersensitive Indrvidual
is qualitatively abnormal and 15 not merely an exaggeration of the normal pharma
cological action  Drug allergy can occur in respect of almost any drug, and the
skin manifestations of the condrtion may take almost any form. The drug may
be given by any route, and the 1ncubation™ period may vary from a few hours or
less to a number of days ~ Skun tests are usually negative, the condition is aequlred
there 15 no evidence of a hereditary factor and the precise immunological mechan-
181 18 unknown

Other types of allergy to drugs do of course occur—for example, in allerge
contact dermatitis, and drugs may function as allergens in the hereditary allergy
group—but these are more conveniently conmidered under their respective allergy
groups. In the former the sk, tests (epidermal or patch) are often pontive m
the latter skin tests (dermal tests) are almost invarlably pegative though positie
skin reactions 1n patients climcally hypersensitive to the various sulphonamrdes
have been reported by unng as test allergens the sera of other individuals recerving
sulphonamide therapy Presumably the drugs act as haptenes and require to be
linked with some human protein 1n order to achiove full allergenic activity

ALLERGY TO INTRINSIC BACTERIAL ALLERGENS

In practice one is impressed by the frequency with which allergic dermatoses appear
in association with some form of infective process, and n which the clinteal and
laboratory evidence suggests that the relationship between the Infective process
and the dermatosis 13 ons of cause and effect.  The results of therapy based upon
this actiological concept give considerable support to the hypothems that the
infective factor 1s the cause of the allergic manifestation, though the precise nature
of the mechamsm involved 13 not always clear Further the use of skin tesis
with bacterial vaccines and extracts has proved relatively unsatisfactory as 8
diagnostic measure 10 sharp contrast to the reactions obtmned with extrinsi
allergens in patients sennitive to contactants, inhalants and foods.

The wnter employs the term bactenal-sensitization for all those types of allergre
disease in which the allergen appears to originate from an infective process, wl
may be either at the site of the manlfestation of the allergic condition—as respi2
tory tract infection in the causation of rhinttis or asthma—or at & distance from it
and the allergen conveyed to the shock tissue usually by the haematogenous route
__as when an mntestinal infection produces eczema, or a dental nfection causes
uttscana.  In this sense, of course, the term  bactenaksensitization” 13 not
synonymous with the more classical “bacterml allergy” In which the allerpe
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ALLERGY IN RELATION TO DERMATOLOGY

determinative bacteriologieal methods for the detection of towe focr in those
cases 10 which the causal mechanism s a bactenal-sensitization, are of httle more
use than would be the employment of toxicological methods 1n 2 case of food
allergy  In neither case are we looking for a primary toxin but for an abrormal
reaction on the part of the patient. In bacterial senmituation the wo of bacterat
vaccines extracts and sofutions for skin tests has proved refatively unsuccestful.
This may be dus to oyr inability to prepare switable bacterial allergens for the
purpose of the test, but the main reason 18 probably the relative Iack of specificry
in sensitization to bactenal nucleo-proteins.

Fortunately another technique 15 available for tackling the problem from a
different angle. This is the method of pathogen-selective  cultare, which 1 dis-
cussed later (p 224)  In the wnter s experience this rethod for the detection of
toxic foct and for the preparation of bactenal antigens for therapeutic desentiz-
tion is extremely valuable, and would appear to bo the only rational method at
present avulable.

SPECIFIC DIAGNOSIS

As n all other allergic diseases, a careful examination of the climkal history wath
partrcular attention to the correlation of the attacks wath occupattonal or other
pursuits with seasonal and other factors, with the use of medicaments, is of pnme
importance as the first step in the specific dmgnoss  The location of the Inutal
lesion 13 often of value 1n determining the importance of possible allergens.

It 18 necessary to ascertain the substances with which the patient comes into
contact either occupationally or otherwise, by careful questioning and by refer
ence to the available lists of known excitants encountered in the varlous trades
and occup Consideration of the foregoing aspects of the case will ofien
narrow the search to a relatively small group of substances, and will thus aid 10
the selection of substances for skin testing

Skin tests
Dermral tests

The well known diagnostic tests of the wheal-and-crythema type are genenally
applicable m the hereditary allergy group (asthma hay-fever eczema urticaria)
As the shock tissoe involved 1n this reaction is the blood vessels of the upper cutss,
the eprderrms must be penctrated to allow the allergen to reach the sensitized cells.
There are three main techmques for the test. () The serateh method which consists
of scanfying the skin with a needle or scalpel and applying the allergen :olml::‘:uf
powder (i) the intradermal method which consists in the injection of &
valume of the allergen solution into the dermls by a synnge fitted with a fine
short-bevelled needle and (iil) the prick method, which consists i pricking the skin
with a needle through a drop of concentrated allergen solution thrs technique
was ongmnally Introdoced by Lewas (1924) i hus classical studzes of the reactions
of the skin to histamine, as the only methed capable of giving precuse quantitanive
results, and has been applied to the diagnostic skin testing of allergy patients. @

For routine uss the advantages of the prick method of testing over the ncnlor
and intradermal methods are sumplicity accuracy almost complete absence
discomfort (o the patient and rapidity of performance (the last being 8 m‘g
important point when dealing with chuildren and wath large numbers of patren
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SPECTFIC DIAGNOSIS
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may be about to develop such clinrcal seantivity Gcrasionally a reaction may
occur to & substance which could not be responsible for present or past scmatm-
tion or cven to a substance with which the patient has never been 1n contact,
for example an Englishman who suffers from hay fever may react to the pollens
of the bamboo and the sugar cane. Most of these reactions are doe probably to
blological relationships between the allergens in question but occasionally they
may be due to chemical similarities 1n blologically unrelated substances, akin to
the precipitin reaction between type 2 anti pneumococcus serum and certam hydro-
lysed gums, which 1s caused by similarities of the carbohydrate groups of the
hydrolysed gums and the type 2 pne In ths ce lon also it s well
known that practically every person who has previously received animal serum
for therapeutic purposes exhibits a pomtive skin reaction to that serum buta
person thus sensitized to say rabbit serum does not develop allerg symptoms on
natural contact with rabbit fur or rabbit meat

A negative skin reaction may menn that the patient 15 not clinically seasitive to
the substance, is clinically seantive in the absence of skin reactions, or that the
extract used 13 not potent.

As a general rule, however it is to be emphasized that the importance of any
allergen as a specific causal factor i an allergic disease should not be addoced
from a potitive skin reaction alone. A posltive reaction 11 mrely of much kelp
23 a clue 10 the specific diagnoss and treatment 1o the absence of evidence of 8
corresponding clincal sensitvity obtained from a study of the clinical history
1t ts the correlation of skin reactions with clinical sensitivity that 1s the basis of
accurate specific diagnosis and successful treatment. Although skin testing s
admittedly the most helpful single speaific allergic diagnostic technique at our
command, it must always be a complement to and never a substitute for tbe
trained clinucal judgment in the fleld

Epidermal tests
The patch test was introduced for contact dermatitis many years ago by Jadas-
sohn (1894) but 1t did not attract much attention until comparatively recently
when the demonstration that the epidermrs and not the cutis is the shock tissue
(site of primary leslon) in contact dermatitis led 1o 1ts development  The prin-
ciple of the test Is the establishment of prolonged contact between the suspected
allergen and the non-abraded eprdermis
Technigue —In the case of solids, a small portion of the powdered substance (which
may be moistened) is placed drrectly on the skin in the case of flulds, 2 soall square
of linen, gauze, or filter paper soaked wath the fluid is used The site Is then covered
wnhahrm‘sqmmofc:llop}nmoroﬂcdd.[k,wh)chhhcldbynnnsohnmrr
lapping square of adhcuve tape. It is adviable to Include a control test of cello-
phane or ofled silk with adhesive tape in case the panent is sensitive to these  Generally
spenking. 1t s best 10 test on arcas of skin fairly close to the dermmatitis area. of oo nie
which havo been involved In previous attacks, although many workers routhocly
employ the skin on the back The patches are keft in sitw for 2448 bours, unkess
marked stching or & spreading rash demands their earller removal  In the casc of
dress materlals, and such like, it is often necesary to keave the patch for 7-10 days be-
fore a reaction develops.  This 1 probably due to the fact that the clement of friction
often active in the natural induction of the itks, 15 not duplk "byﬂtﬂ"‘ﬁ’:
of testing, 3o that more prolonged contact i3 necessary A powtive reaction con:
pra3




THE THERAPEUTIC CONTROL OF ALLERGY
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ALLERGY IN RELATION TO DERMATOLOGY

himself carry out the examination of the patent and the collection of the varfons
specimens in the Inboratory

In practice 1t entails making & series of cultures from tonsls, facces, urine, and
0 on, in the medium of the patient s own blood and the results of these cultares
are compared with & senes of ordinary direct cultures prepared on the appropmate
routine culture media.

Technique of pathogen-selective culture —A small amount of the tofected material
is placed In & stenile 4 x4 inch test tube, to which is then added 1-2 millflitres of the
patient s whole fresh blood (venous) In the case of heavily infected materhal, sxch
as sputum and facces, it i3 better to make 3 or 4 serial dilutions of the matenal i
blood (“fractional” pathogen-selective culture) in case the primary implint would
prove too heavy  The tubes arc incubated at 37* C. for 2448 bours.  Subcultores are
then made on to blood-agar and other suitablo medla and incubated  The resulting
growths arc examined and compared with a control series of direct cubtures of the
pathological material,

Vaccines are then made of the pathogen-selective positrve micro-organkmy, that &,
those organisms which sutvive the bactencidal power of the blood and grow In the
subcultures made from the incubated mixture of blood plus pathological materhal
In normal persons such pathogen-selective culture from, say & tonsil swab will result
in negative subculiures, that is, the blood kills all the organhms present (patbogen-
selective negative culture)  Similar cultures 1n urticarsal patients provsiomlly diag-
noted a3 bactermlsemstizition alkergy from an upper respiratory tract focus, will
commonly select one of the varlows micro-organtsms present on the tonsil, and the
pathogen-selective positive cutture will contain o heavy pure growth of that partcalar
organum  (Repent tests at fntervals will reguiarly give precieely simitar resuits)

THE THERAPEUTIC CONTROL OF ALLERGY

All rational therapeutic methods are based on the attempted rterruption of some
hase of the allergic reaction
P Specific avoidance aims at preventing contact between the causal allergen and
the allergic shock tisue. Desensitumtion, specific and non-speaflc, attempls to
render the cells of the shock tissue nsenmitive 1o the action of the allerpen.  Allow
ing the allergen-antibody union to take place, attempts can be made to modify il']fc
actlon of the liberated histamine  There are a number of possibulities here (1) 1t
can be blocked by the use of the anthistamine drugs though the effect s, ofcom’s:.{
only temporary (2) drugs which have a pharmacological action the reverse o
that of hustamune (such as adrenaline and other sympathomimetic agents) may o
admiaistered (3) attempts can be made to neutralize or wactivate the liberat
histamune, for example, by histamunase.  This histaminolytsc enryme, n
by Best 10 1929 was found to be quite effective in the mactivation of hustamine
vitro  Nevertheless, apart from favourable reports by & few of the carly and pre-
sumably over-enthusinstic experimenters, 1t failed to achieve a therapeutx sKeess,
and the treatment has fallen into disuse.  Another line of approach to the probl::l
consisted of trying to  immunize”™ or “desensitize” the body tussues against ;
action of hustamune.  This was attempted by parenteral and oral admunistration ;
graded doses of lustamine itself but the clinical results proved dsapponting.
more recent development was the introduction of Alstamine-a_o-protein cﬁr?d
pounds, 1n the hope that the coupling of histamine with & protein molecule wou
224
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ALLERGY IN RELATION TO DERMATOLOGY

fimself carry out the examunation of the patient and the collection of the vanots
specimens in the laboratory

In practree 1t entails making a senies of cultures from tonsils facces, unoe, and
80 on 1n the medium of the patient s own blood, and the results of these cultures
are compared with a series of ordinary direct cultures prepared on the approprate
routine culture media

Technigue of pathogem-selecttre eultire —A small amount of the infocted material
iy placed in & sterile 4 x  inch test tube, to which ks then added 1-2 mdililitres of the
patient s whole fresh blood (verous)  In the casc of heavily infected material, soch
as sputum and facces, it B better to make 3 or 4 serral dilutions of the maternl b
blood (* fractional” pathogen-selective culture) in case the primary jmpha wookd
prove too heavy  The tubes are incubnted 8t 37° C. for 2448 hours.  Subcultzres are
then made on to blood-agar and other sultable medm and incubeted. The resulting
growtht are examined and compared with a control serfes of direct cultures of the
pathofogical material

Vaceines are then made of the pathogen-sclective positive micro-organtsma, that b,
those organisms which survive the bactericidal power of the blood and grow la the
subcultures made from the incubated mixture of biood plus pathological materil
In normat persons such pathogen-telective culture froa, say & tomit swab will ekt
fn negative subcultures, that iy, the blood kills all the organitmy preseot (pathogen-
selective negntive culture)  Similar cultures in urticarial patients provigonally dog
nosed #t bactenaleensitization alkergy from an upper respimtory troct focus, wil
commanly sekect one of the various miro-organiars present on the tonsll, and the
pathogen selective positive culture will contain a heavy pure growth of that partkulir
orgarsem  (Repeat tests at intervals will regularly give precisely sumilar resuhis)

THE THERAPEUTIC CONTROL OF ALLERQGY
All rational therapeutic methods are based on the attempted interruption of some
hnso of the allergic reaction.
P Specific avofdc:ric fims at preventing contact between the causal allergen and
the allergie shock tissue. Desensiization, spemfic and non-specifie, attempts 10
render the cells of the shock tissue insensitive (o the actron of the allergen.  Allo¥
ing the allergen-antibody unton t0 take place, attempts can be made to modlf.V“’le
action of the liberated listamine  There are a number of possibiities here (1) It
can be blocked by the use of the antihistamine drugs, though the effect i1, ofcnnn:(
only temporary (2) drugs which have a pharmacological action the reverse be
that of histamne (such as adrenafine and other sympathomimetic agents) m3y o
admynistered  (3) attempta can be made to ncutralize or inactivate the hberat
histamine for pl hi This hi olytrc enzyme, d;sca\trd‘:;
by Best1n 1929 was found to be quite effective in the jnnctivation of hustamine
vitro Nevertheless, apart from favourable reports by a few of the early and pre-
sutnably over-enthusiastic, expenimenters, it farded to achieve a therapentic i\!ﬁ";ﬂw
and the treatment has fallen into disuse.  Another hine of approach to the pro! e
consisted of trying to “immunize or desensitize” the body issues agaiast e
action of This was attempied by parenteral and oral sdmmntration o
graded doses of hustamuae itself but the clinenl results proved disapponiing
more recent development was the Introduction of hlstamine-g.o-profeln com
pounds in the hope that the coupling of histamine with a protein molecule would
4
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ALLERGY IN RELATION TO DERMATOLOGY

Enterococeus vaccine —Apart from the occanonal use of tuberculin, the ooly
non-specific method of desensinzation used by the wnter with any regulanty or
much success 13 the imjection of stock enterococcus (intestinal streptococcns)
vacoine.  Thus 18 given by the subcutancous route 1n doses of from 250,000 to
10 mullion heat killed organisms at 4 to 14-day intervaly, and also m sub-shock
intravenous doses of from 5 to 100 million orgamisms in patients resstant to the
subcutaneous injections.' This method has been found usefal in & vanety of
intnnsic allergic dermatosds of probable toxic-allergic or bactenal-sensiizmtion
ongin, for example, some types of chronic pruntus, urticana, angioneurcic
oedema erythemi multiforme, psoriasis, eczema and recurrent dermatits,  The
method has been developed as the result of considerable experience 1n condoctmg
bactenologrcal mvestigations by pathogen-selectrve cultures in smilar cases, m
which the enterococrus has often been meniminated as of actiologeal sigmficance.
Further as the species Streptococcus provides the great majonty of the organsmy
responsible for all focal sepsls and toxic allergic conditions 1n man, it seems par
ucularly appropriate to employ as a non-specific desensitizing allergen the intestinal
streptococcus—the probable genetic father of all the streptococes.

Specific

The era of specific desensitization was ushered 1n by the pioneer work of Noo
and Freeman in Almroth Wright s laboratory at St. Mary s Hospital during the
first decade of the century  In 1911 these investigators reported their
treatment of hay fever by the administration of small subcutaneous injections of a
saline extract of grass pollen (Noon, 1911 Freeman, 1911)  After the onset of the
1llness which led to Noon s untimely death from pulmonary tuberculosis at the age
of 35 years, the work was continued and developed by Fresman  The success and
accuracy of Freeman s work on speafic desenmitization have been confirmed by
the umversal acceptance of the basic principles which he established, and which
have formed the foundation of all modern speafic desensitization therapies.

Specific desensitization consists in the administration—uswally by parenteral
injection—of & graded series of doses of a proten extract of the speafic u"dt;
to which the patrent 13 senntive.  The method Is generally applhable to all prot
allergens of animal and vegetable ongin (pollens, house dust animal dandert,
feathers, moulds, foodstuffs, orrs, wool) but 1t is not, with a few exceptrons,
practicable when the allergen {iself 13 a toxic or a non-protemn substance (drugt,
chemcals, antibiotics)  Speaific desensitization finds its main sphere of usefulness
1n allergic conditions of the hereditary group—asthma, hay-fever rhinits, 0;;
junctivits, eczema urticaria and angroneunrotic oedema—and to a more Iim
extent 1n contact dermatitis and other allergic conditions "

The precise immunological mechansm of specific desensitization 18 0ot 23 ¥
fully understood It is possible, with sufficient treatment to reduce or nbohlbm
both the patient s skin reactions to the causal allergen and the sensizing nnor
bodles in hus serum and also to stimulate the develop of specual e
blocking antfbodies 1n his blood  But sansfactory elinwcal results are resr:dmi
obtained 1n practice by a degree of treatment which s wsulfiereat to p o
these 1mmunological changes, so the latter do not appear (o be mmthac
clinical cure although conversely clhimeal cure atways does accompany

changes. 26
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extracts for desexstitzation.—These consist essentlally of sterile saline or

i pm{dn:m:ma(thennmnymrlulﬂmhlubmm
Thmhnxmtno-:hmﬂchbmmrymnhodfmlbnmmndndlndanof
anm—cmtfmmmpnﬁwuﬁntmh;htheunﬂxhﬂhmnmb}m
—to they arc wsmily made vp on & wel uma betis, oo¢ wnft being the
amount of active principlo extracted from milllgram of the defatied, dry
substance. This unit i ustally referred to a3 the Noon unit, in

therapy
Rowte of injection—The subcutancows route I3 generalty wsed und bas been
peoved by experience to be the most satmfactory  The intradermal, intramuscular
asd tatravenous romtes have been tried at different times, and alio oral adminntra-
tlon, but they are ot to be recommended for general me.
Aethod of desemsittration.—In seasonal allergic discases there i the choice of
three methods of dtization (T)p: L, (H)p 1 !

Pre-seesonal desensitization
Pre-seasonal specific desensitization b undonbtedly the most eflcctive practicable

)

the patient 3 skin reactions, so that dete relief of symp anbe
gusnanteed.

n the untrested case bt b msoally neceysiry Lo start with & dose of 2040
wmity, meresung by 20 waits ewch thme, 10 & doso of 200 unkty, after which a 15 per cent
mcreese 15 mmde whh esch mocceeshve dose.  Experience hat abown that this i the
most mtbsfactory rate of dosage tncrement, if the comfon and pesce of mind of the
mmmhm&dmﬁmﬂmmmhﬁﬂmmwhw
t0 a remsorablo minimom.  On (5l dosape scheme a top dos of 5,000 units can be
L@l;ﬂmm:mmm&wﬁhmmhmmm

0 fort over %0 Injections.  The doses (Noon units) for “besvy

scaom] desensitization is & follows P
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ALLERGY IN RELATION TO DERMATOLOGY

Dosage and frequency of Infections—The frequency of njections and the top dose
to be given, can be vaned considernbly to mhlbeh\d}wdmlc-mnndﬂxkl:pghd
trme available for the treatment It is both posmsible and practieable to work a peovl-
owsly untreated cass up to a dose of 100 000 units by dally tnjections for 8 weels,
although in practice ft is often sufficient to arm for a dose of 5 000 ot 10,000 units durig
the first year (giving 3 or 2 injections per week If time permits) and to assess the degree
of clinical improvement for the ennwing season, before considermg heavier treatment in
the second and third year  Patients who have reccived a previous coarse of treatment
may be gven an Initial dose of 100 units or more, and may tolerate a dosage increment
of 50 per cent, slowing down to 25 per cent or s0 as the bigper doses are resched.

Reactions during treatment —Excessive local reacdons are not common with the
standard course of treatment detalled above  Local reactrons form a wefud indicx-
tion of the patient s degree of tolerance to the Inyections, and should they tend to
increass 1o sevenity with successive doses, then the mate of increase shoald be redoced,
temporarily at any rate It sometimes happens at some stage of the treatment that
the Injections produce excessive local reactions. In that event it is advisable to reduce
the dose and then to Increase again at talf the previous mte  After the “sticking-
point” is passed it is usunlly ponible to revert to the former rate without further
trouble. The sticking-pomt often comeides with some intercurrent ailment or infec
tion or some paychologxal upset, but for reasons unknown it may oocasionally occor
at about the same dosage level in the same patient danng two consecutive years of
treatment,

With tho above scheme of dosage general or constitutional reactions, except thox
caused by sccidental overdosage or by leakage into a vein, arc comparathely lnfrequent
and are usually mild  Genera! reactions can be relieved by tho prompt use of adrena
line preferably in small subcutancous doses (0-1-0-2 millilitre of a 1 tn 1 000 sohstion)
at 15 or 20-minute intervals, Thess reactions sometimes ocour at the beginning of
the treatment, especially in previowsly untreated patrents, who may aferwards g0
through the complete course without further trouble. Once the treatment 1 well
under way general reactions of any degree of severity wath the standard scheme of
doses, given truly subcutancously are rare in the absence of waming signals from
iercaning local reactioms to the preceding injections

D itl.ation in nos | allergies

In non seasonal allergre conditions the type of desenunization treatment 10 be
employed depends to a great extent upon whether or not a temporary of
spocific avoldance Is possible or practicable. If so a course of pre-seasonal type
desensitization can be given, while the patient avoids naturnl contact with the
specific allergenic substance, then changing over to a modifted course of
treatment when contact 1s resumed  When speaific avoidance is impossible, an
extended course of co-seasonal type injections is given, and followed by perenmal
treatment wrth gradually increasing doses.

Specific desensitization in allergic contact

Dermatitis —Most of the published work on di n allergic contact
dermatitis has been on poll ive and plant ive pati In accord
ance with the commonly held view that the caussl allergens in these cases ar
assocuated with the plant ofls, the majority of workers have used for therapeutic
desensitization preparations of oil-solvent extracts given tntramuscularly of sub-
cutaneowsly earller workers having failed to obtan satsfactory results with

28
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aqueoss extracts. Otbes observest, however rcpm-(cdun:m!sfnuorymumﬂ(h
these extracts, bat good resutis with aqueows exiracts. In Great Britain Palmer

tits occurring m daflodil packers. “The fhilure of the carber workers with squeom
cxmmmwdlhwbcmmmimd.cqwem;e,pnnkuhﬂ
mmmumtue«mmmmmwmmeeﬂw
fmuwmwmzmhmdmmmwfmdmul
destmsitiration may be required.
mnﬁulupnmhmtenmﬁmbmhhﬁmlnmnnhﬁnlym
aqueom extracts arc quite mtislactory Until the chemial nature of the amal
lﬂmbmbm&dbcymddouh.hmhmmrclordyonmnﬁmd
from oflaoivent extracty of otherwise, Specific dosensitination bas

exrect are given with & dosc of 20 unsty (Noon system)
increasing by 20 undts exch time to & dose of 200 units, afier which increments of
15-25 per ceot on each dose are made, to 1 top dose of wwally 100,000

derma triah in allergic contact
1ottt caves
No. 1 Wool dermatits. Frmale, aged 28
youcuhar yorrs. Occupa pul
m‘“mhm!bmmmmmmh mfx;m
oo o pvs from the Tish doriey bt wexther  The distribuiion of the sk
o sisonrpledur whhthnwd]mm‘hth\h-p-&mmmm
was 650 @ fioe bramy —~ wora caccpe doriey bt waatber  There
vl . seborrhors of the The general begkh
NosbunghaRasrioy ) A o Bamfy gy Puich it mh“dh
oy 2 Jommpers aod o wool extract 1n 10 days oeative
Conrol trsty Amumvaodlmprmnmfar2-u:h
hartber 2 weels ‘?ﬂwuﬁhm& After a



ALLERGY IN RELATION TO DERMATOLOGY

desenaitized with wool extract during & period of avoidance of woolken garments hter
return to woollen garments did not cause a reappearance of the rush.

No 2. Mahogany dermatits Malke, aped 20 years, Occupation, cabinet-maker
Dermatitis of the hands, arms, and occasionally of the face, at Intervals over a penod of
2years  The patkent had noticed that the rash appeared only when he was working shh
mahogany and quickly cleared up on stopping work  Previous personal and family
histories were negotive for allergy  Pntch tests with mahogany dust and a saline eviract
of the dust were positive. The patient was desensitized with the dust extract durieg a
period of avokdance of contact with mahogany at work, and was later abie to handie
the wood with impunity

No 3 Rye flowr dermatitls Male, aged 28 years  Occupation, baker  Denm-
titls of the hands and forearms. Duration, 3 years. The patient had noticed that the
rash appeared to bo assocuted with his work, etpecaally with rye four and that b I
proved or cleared up completely when he avolded contact with rye flour for any kngth
of time.  Patch tests with rye flour and with an extract of the flour were positive. The
patient was desensitized with the extract continuung at work meanwhile, and he reached
a dose of 100 000 units without reactions. The rash slowly improved. The mavimam
dose was then repeated at 4-weekly intervals for a further 6 months, The rash do-
appeared and has not returned to date,

No. 4  Occupatfonal (7) dermatils  Male, nged 31 years. Occupation, moor
mechanic. The patient exhibited typical dermatitls of the hands and arms. There
was a history of attacks of a similar rash, sometimes spreading to the trunk, over o penod
of 3 years The general health was good and there was no previous personal o family
history of allergy  The patient had been employed in the same garage for § yeann. The
first attack had appeared 300n after he began to work on Diesel ofl englnes  The rash
ahways Improved when he stopped work, but reappeared within a few weeks of resuming.
appearing first on the fingers, then spreading to the arms, neck and face and on on¢
oceasion when he did not stop work soon cnough becoming generalized  Patch tests
with Dicscl oll fuel were negaave. Repent tests were |lkewlse negative,  Tests whth
other engine fluids (lubricating oil, brake flukd) were negatve  Teuts with the saap
and cleansers used by the patkent were negatrve.  Consideration of these findings sag-
gested that the causal allerpen mught be associated with the used fuel or ofhy, that B, the
actunl material that the paticnt was geiting oo hu hands during work ~ Accordmgly
pamhlc:unmunﬁdmnwﬁhlbcvnﬂomdlnyﬂuidscncounmcdlndbmnﬂhimd
adiiwsting an engino and vehicle. The results of these further tests were uniformly and
disa, ntngly negative.

ﬂ?cp?:‘linul history and the appearance of the rash were typkal of allergic cootact
dermatits  The fallore to obtain positive patch tests may have been duc (o a number
of reasons—probably the failure to duplicate the sctual conditions encountered duting
work, for example, Jack of friction, of to the cholce of poorly reacting or possibly refiac-
tory arcas of skin for the tests, although, of course, the pasubility of failure to spot the
causal alkergen could not be excluded. However the clinkal fladings and the history
seemed to fustify the disgnosis of aliergic contact dermatitis of occupational orfgin.

The problem of treatment then arose  For cconomis reasons the patient was loath
to comsider changing hiy occupation The mse of gloves sufficient for complete ko
protectlon was Impracticable. P he o did pot sppear to offer
hope It was finally decuded to try non-specific bacterlal vacane therapy and an auto-
genows faccal voceine was prepared  After a period away from work, with clearing of
the rash the patient was given a course of mjections, returning to work later the injec-
tions being continued at weekly intervals — After 6 months of such treatment the rash,
which had slowly returned, s not nearly 50 acute as hitherto, and the patient has elected
to continoe at work and to carry on with hzi;Olnkam
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Vaccioe therapy

Tbuuthmmeworkmh:nmtcdth:h-bdknwm:mohnfmofvmm
mewmmbﬁmﬂedumﬁcd@cwdmﬂm the
w'fh:llc:pefklrﬂlndnltllhﬂdﬁdﬁiﬁnﬁonbymaf
vaccines s to be regarded as a specific messure ard In appropriats cascs it gives
excetlent climcal results.

The dosage with such vaccines must be kept very low atherwise focal resctions
will oczur though it s often & vahuble confirmatory diagnostic test to be able to
eliclt « temporary focal reaction with a small dose of the autogenous vactne,
befors starting the therapeutic desemnimtion. The best clinical resulls are
geoenally obtained with the ust of minimal doses—murely in excess of 5 milloa
bestkilled organism, and wuoally less—which are given by the subcitancoes
route. A yarthng dose of 0+1-0-5 million, depending 1pon the patare of the case,
s commonly employed  The doto fs repeated at 4-day to 7-day intervahy, and s
amylﬁmdby&l—o-lmﬂﬁcnn:hl}mumﬂcuml h

Incrense of doso only ff necessary for the mal of cilnkeal i
The injections are continved for & year or longer o
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mhlhmorfooduﬂamor:otb.plmlninmnﬂchnunl
dmvﬂhboﬁqpuo(:ﬁummybcmbmduthnmﬁhodmﬁ!glmm

11



CHAPTER 13
CROSS-SENSITIZATION PHENOMENA

Rupotr L. BArr

CIviLIZATION has reached the polnt where the synthetically made life-saving drug,
the essentnl food factor the clothing dye and the explosive, and many otber
seemingly entirely unrelated compounds, may be closely related chemically In
the event that o person becomes allergic to one of these compounds it I always
possible that cross-sensitizations to other chemically or logrcally related
compounds will occur  These cross-senstizntions or group sensitizations may be
difficult or impossible to discover and will be comprehensible only if one Is fully
awaroe of the chemical structures of the compounds involved

What Is cross-sensitization ?

The term cross sensitization 13 used here to denote the phenomenon where the
allergic sensitization, engendered by one compound extends to one or more other
compounds  Among the other expressions which have been used In the literature
to denote the same phenomenon are group-sensitivisy (Mayer 1929) cosensitiza-
tion (Jausion, 1936) and more recently coemomerfe and coeno-sensibilization
(Thulliez, 1952) None of these terms is entirely satisfactory and therefore one
might well be tempted to coin a better term. However neither the terms which
have been proposed 1n the Iiterature nor those other new phrases which come to
mind constitute a sufficient improvement to warrant replacement of the now
generally accepted term, cross sensitization

Primary and secondary sllerpens

Cross-sensrtization may be observed under chinscal conditions ot In the course of
skin testing when a specific substance has produoced allerghc sensitization not only
to itself (primary allergen and primary sensitization) but to one or more |mmuno-
chemically related allergens (secondary allergens and secondary sensitizations).
This implies that a substance may be the primary allergen in one patient and the
secondary ellergen in another  For example, in one case the primary sensization
may have been engendered by b with dary sensitizations to pro-
caine and para phenylenediantine, while in the next case para phenylenediamine
may have been the pnmary allergen with secondary sensitizations to procame and
benzocnine.

Some compounds, however entirely lack the capacity to engender allergic sensk-
tizatlon although they do eficit allergic reactions in tissue sensitized by immuno-

hemically telated sub The name elicitors (Mayer 1949) has been sug-

gested for such substances, and these in an immunological sense correspond to
the haptens (partial antgens) of Landsteiner

Theoretically cross-sensitzation can be explained by the foliowing possibiliues

232




CROSSSENSITIZATION PHENOMENA
of an imenuno-chemeal relationship between the peimary and secondary allergens

1949)
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CROSS-SENSITIZATION PHENOMENA

Whilo some examples of cross sensitization are only of theoret:eal interest,
others are of the greatest clinical significance as well  Some patients are sensitve
only to the feathers of one species of birds while others have a cross-semsimztion
to the feathers of several or many species and while some patients are senstrve
to the dander of only one species of cats, others have a cross-sensitization to all
members of the cat family (llons, tigers, lynxes, leopards and panthers). Among
the well-known 1nstances of cross sensitization are those due to group specific
allergenic components 1n the eatire group of hyphomycstes, 1n helminths, in
grass poliens 1n ragweed and pyrethrum and fn the many members of the group
of rhus plants. It is 1mpossible here to discuss in detail all the known examples
of cross-sensitization  The discussion, therefore, will be limited to a few examples
which have been studied in human befngs and which involve only compounds of
known chemical structure and will take up in more detail the best-studied examples
of cross-sensitization—those found among certamn aromatic amines and among
local enaesthetics.

CROSS-SENSITIZATION AMONG ECZEMATOGENIC ALLERGENS

Bruno Bloch (1911) was probably the first investigator who was consclous of the
importance of systematic studies of cross-sensitimtion among simple eczemato-
genue chemicals. In 1911 he inveshgated cross-sensitization in jodoform hyper
sensitivity and observed that the hypersensitivity found in some of his patients
who had developed dermatitis due to jodoform was due not to the whole xodofonn:
molecule nor to its 10dine content but to the methyl groupings found 1n this a
other molecules.  These studies first rovealed that allergic eczematows h ot
tivity may be due to specific chemical groupings, Later work has shown {otd
some cases lodoform sensitivity may bo based on other characteristics of tho thoi
form molecule. The hypersensitivity for example, may be directed towards the
10dine in the molecule, in which case the patients skin would react to l\z
compound contaning 1odine or 1t may be directed specifically torwlrdéylw
10doform molecule, in which case the patient s skin would react exclusi o
1odoform and not to other compounds containing 10dine. Another posii e
direction for the hypersensitivity 18 toward any methyl grouping in wmc:k;ﬂ:‘w
more of the hydrogen atoms has been rc;;]lucfdwg an 1odine atom inw
tient s skin would react also to methyl e
th;npih brilliant di fon on the pathog of eczema Blochin 1924:01;'0\1?:
on cross-sensitrzation 1n hypersensiivity to quinine, formalin and resore o
a patient with eczematous hypcrscdn;:lclhm;lyd}lo qmgjnz’np:lihndle;ﬁ&nm bt
tive to quinrdine, cinchommne, onidine, optog

m ncgnﬁvg to pyridine. Bloch concluded that the uwmﬂnmdcm
on the quinoline ring which was common to all the compounds producing

ctions.
lulnn]:auucnt with allergic hypersensitivity to resorcinol he found a *
tion among the dihydroxybenzenes (catechol, resorainol, and hydroquin
the meta position of the hydroxyl groups being mcrl't n]'krgemc. the more

In view of the fact that haloge d hydroxyq are umaun;gd b tese
commonly used topical therapeutic agents, cross-sensitizntions lednudy Y heee
compounds are of considerable prncdcnlﬂi:ncmt. A representative

ne) with




CROSLSENSITIZATION AMONG ECZEMATOGENIC ALLERGENS

aents with Hiation among batogenated hydroxyquinoimes was castred
out by Ledfer and Stelrer (1951). 1 one patient Diodoquin (5 7 dilodo-8-hydraxy
qmdm)mhmcomwomwdm(sdﬂomﬂlodﬂhydmxy
quinofine) were the original sersitining agents. Tt was found that all three patients
rescted to the four most widely uted compoands in this group, camefy Vioform,
D{mioquin,anobrmdSmmn,l:ﬂhﬂn‘bqonfhEydmbnhnadnmun

fiydroxyl-sub 4
L Ry Y

a Only comp
quinohine dlicited the reaction, while balogen substitution was not eswential for the
prodoction of Positive jons were obtained also with
carbaxylated pyridmes (pieotinic ackd and qumofinic acid) aod these sugpested
that the hakogenated hydroxy-quinollnes are changed to

factor in t keast some of the paticnts seasitive to halogenated hydroxyquinolines

tat they do not rule out other instances where different chemical oaits may
determine the pattern of cros-sensitizatson.

Viotorm (S-chiors-Tiodo-t-tmdresy- Drodoguin (3 T-dwodo-$-bydrory
quinolior)

quinolom)
a

Ik

Searcoma (-chioro-$-ordromypainaidiss)

}
()coou CooH
N N
oTrolmic ad Qppridamaatouio wdd)  Quioolmkc ackd (pyridins 2, acarboylio
acld)
By far o
the best-ttodied exarmplo of ts one which
-v:ry“hrpnmbq-u{wwpomd;mdwhﬂunmdm‘nsbmuﬂad
d‘“kwmmﬁm’“‘fwfmm“ (Muayer 1949) or
positon (Flandin, Rabess, Ukrainczyk, 1938 The fiet end gt o PAT2
!hhﬁ:d;dmnrrbdwz_hyR.Llhru(lm)whamlbhm ——

o demonsteats in
wufine ) ) F'ﬁmf’“ onial L“— “ y to
azobenzene and varbouns amlno-azo amioo-
Chrmioaly it soteaees o3 weil 03 10 & Large eenes of

For footants ses pext pge.
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CROSS-SENSITIZATION PHENOMENA

All the substances which cross reacted in these patients shared the feature that
they were capable of forming highly allergenic compounds of quinone structure
in the course of rheir chemical transformation.  Since the patients allergic hyper
sensivity was usually directed towards thess hughly allergensc oxddation products
and not towards the unaltered, less allergenic, para phenylenedmnune, aminoazo-
benzene or para-aminophenol molecule, Mayer concluded that 1t 1s entirely reason-
able that the skin should react to many or all substancey which could form com-
pounds of qunone structure 1n the skin.

Much more recently Mayer (1950} summarized the present status of thess theotres
and pointed out that among the compounds involved are gome which are immuno-
logically monovalent while others contain multiple immunologically active groups.
In the case of the monovalent ones the allergic hypersenntivity may be lmmted to
the sensitizing agent or 1t may extend to stereo-isomers, optrcal isomers and other

hemically related compounds. In the case of the multivalent alkergens it Is ooly
the activity exerted by the para aminobenzorc acid nocleus which 13 the important
factor in the cross-sensitization under d fon here.

In Mayer s opinion, however the unaltered primary amno-groupt cannot itself
be the responsible factor in this sensitization because some compounds which

Aromatic compeunds are cyclic structures containing confugated double bonds £ fn benrent,
naphtbakne, or pyridine.

T 0O

Naphthukeae Prridew
NH;
;Hz ;?:h
-Phocylase duseninn Astie
OH N=—x—=o—=N
;l;z Eﬁljh
p-Axxzopbcaol Amosrobrumss

“pﬂnnry"lmlmhn“dmnthe”orlmmanhln\hkhmhyd:ogmugmhmw
bymAdkylrudhL In “secondary” amines two hydrogen atoms and kn < tentiary amines three
hydm-mm-mrephwdbylwmdum-lkylndmhmm}vdy

R \
NH R—N
R—NH; R> R/
Prisury s Secoodxry s Tertluy ambee



CROSS-SENSTTIZATION AMONG ECZEMATOGENIC ALLERGENS

contain a primary amino-group do not cross-teact.  Further be states that a theoty
hﬁdmmﬂﬁvﬁytunpﬂmryumin&p@pmldhlno“’uph}ncmﬂ-
& cerintn mitro compotnds soch as pictic sckl. He explains
the cross-seositizaty muhdnjdnctummrmnmnﬂ‘ormﬂonpmducuwhkh
resait from (1) The axidation of aroemiic amines (2) the reduction of aromatic
nitro comvpounds md(!)dung:ulthcmllnh;e( -N=N-) kading to
formation of two aromatic amines.
Asdbcmwdtbomlﬂmmmmpmndxlnmmrpoﬂd;ﬁonmd.
3 ©pon thefr copsirtution, may be d 10 qumone
dimines or thelr dervatnves. Tlﬂchptcmmymbuqnmﬁyhertductd
oxkired, polymerized, ot conjugated.  Their high allergenicity 13 doe to their
strong affinity for a vanety of larger molecular substances, among them proteim
and nuceoproteim.
According to Mayer the sequence of reactions lmdimyg to the formation of tha
acthve allerpendc compounds it as follows. Tho skin oxidires para-phemylene-
diamine to qunonedfimine

Gy

bylnth:cueol"lnmdyenthu by thls axidation fs
a splittfog of the azo componnd into two aminas by reduction of the azo-
Galage keadfog, o this example, to the f

diamine mpmwﬁmfmﬂm““ﬂ“'“mm

ded

then
shownebove,  This cxpishn - mﬁmdinquhnncdﬂnﬂmu
and aminoszobenzrene, ¥
/N X N, NH,
O g == 0 Q)
————=
Amnmm, 1

Anflon #Phenylermdiiming
Accordmyg 1o Ma;
fotons ¥ e anfine may then be tndormed into quinonelmine as

N NHoH NH; NH
O e ) —
A e
Amtma Pherylirdreayianios
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CROSS-SENSITIZATION PHENOMENA

He described, however cases of hypersensitty to paraphenylenediamine alose
or to aminoazobenzene alone without the occurrence of cross reactions which
are similar to padents reported by Sidi (1945) with 2 speaific allergic semitivity to
paraphenylenediamine and/or paratoluylenedlamine which did not extend to sub-
stances which theoretically would be expected to form compounds of quinone
structurc  Mayer postulates that in such patients there might have been a dis
turbance in the oxidation or reduction processes In the skin which would have pee-
vented the formation of compounds of quinone strocture or the hypersenstmty
might have been specifically directed towards only one quinone compound without
having extended to all other quinons compounds.  Attentlon was calied, even at
that relatively early date, to the great practical significance of these cross-sensitiza-
tions, becams of the widespread use of substances in the fur dyeing industry and
In cosmetics, leather clothing materials and toprcal thernpeutic agents (scarlet red,
pellido!) which could form compounds of quinone structure.

Nittl, Bovet and Deprerre (1937) commented upon the optimal stenc configura
tion leading to allergenic actvity  They expressed the opinion that the sensttizdng
capacity of paraphenykenediamine s due to two factors (a) The molecular
structure, the para* position being eminently favourable for the production of
allergic phenomena and (§) the labllity and reactivity of the amino gronp n the
molecule.

Tn justice to those authors who have not agreed with Mayer s theones, it must
be admitted that at the present time there is no reluble evidence to explata how
such common transformation products are formed from sorne of the very important
compounds which participate 1n the cross sensitzation such as para-amrmobenzok
acid and the sulphonamides.

A patient with an exceedingly wide sensitization spectrum studied by Meltzer
and Baer (1949) had had atoplc dermatits and seborrhocic dermatitis nnce the age
of 18 years. While these eruptions were qul he developed ¢ bouts of
acute dermatitis on the face, hands and feet. It was found subsequently that the
following ollergic sensitiviies acconnted for at Jeast some of these eplsodes
(1) Sensitivity to benzocnine discovered by patch test in 1939 (2) senstinty to 2
sulphonamide, probably sulphaguanidine, noted clintcally In 1944 and (3) sennt
tivity to a sunburn preventive contaimng monoglycerol para-aminobenzoate,
noted clmically in 1947 The close chemical relationship of these compounds
was 30 obvious as to suggest patch tests with a great number of other chemieally
related substances. Table I lists the results of these skin tests camed out
n 1948

“pPara™ position denotes replacement of the H atoas Iz the ] 4 posltions oo tho benzeoe

“Meta™ positian denotes replacement of H stoms [n the 1 3 positions,
“Ortho™ position denotes replacement of H atoms in the 1 2 positiont.

H
C
H
b
H
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CROSS-SENSITIZATION AMONG ECZEMATOGENIC ALLERGENS

TABLE 1
ResuLTs of PaTon Tests oN R. R.
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CROSS-SENSITIZATION PHENOMENA

He described, however cases of hypersensitivity to paraphenylenrediamine alone
or to amincazobenzene alone without the occurrence of cross-rezctlons which
arec similar to patients reported by Sidi (1945) with & spectfic allergic senutivity to
paraphenylenediamune and/or paratoluylenediamine which did not extend to sub-
stances which theoretically would bo expected to form compounds of quinone
structure. Mayer postulates that in such patients there might have been a dis-
turbance in the oxidation or reduction processes in tho skin which would have pre-
vented the formation of compounds of quinone structure or the hypersensitivity
might have been spearfically directed towards only one quinone compound withoat
having extended to all other qunone compounds.  Attention was called, even at
that relatively early date, to the great practical significance of these cross-senstzz-
tions, becauss of the widespread use of substances in the fur dyeing industry and
in cosmeticy, leather clothing materials and topical therapeutic agents (scariet red,
pellidol) which could form compounds of quinone structure.

Nitty, Bovet and Deplerre (1937) commented upon the optimal steric configura
tion leading to allergenic activity ~They expressed the opinion that the sensitizing
capacity of paraphenylenediamine is due to two factors (a) The molecnlar
structure, the para* pomtion belng eminently favourable for the production of
allergic phenomena, and (b) the lability and reactivity of the amino group in the
molecule.

In justice to those authors who have not agreed with Mayer s theones, it must
be admutted that at the present time there s no reliable evidence to explain how
such common transformation products are formed from some of the very important
compounds which particrpate in the cross-sensitization such as para-aminobenrox
acid and the sulphonamides.

A patient wth an exceedingly wide sennitization spectrum studied by Meltzer
and Baer (1949) had had atopic dermatitis and seborrhoeic dermatitis since the 2g¢
of 18years  While these eruptions were quicscent ho developed occasional bouts of
acnte dermatitis on the face, hands and feet. It was found subsequently that the
following allergic sensitivities accounted for at least some of theso
(1) Sensitvity to benzocaine discovered by patch test in 1939 (2) sensftivity toa
sulphonamide, probably sulphaguanidine, noted clinically in 1944 and (3) seos+
tivity to @ sunburn preventive contalning monoglycerol para-amnobenzoate,
noted chnically in 1947 The close chemical relationship of these compounds
was 30 obvious as to suggest patch tests with a great number of other chemkally
related substances. Table 1 lists the results of these skin tests cammed out
mn 1948

Para” posttion denotes replacement of the H atoars in the 1 4 positions on the berrend

ring.
“Meta” don denotes replacement of H atoms in the 1 3 positioms.
“Ormo”;”:;}ﬂwdmou:rwhcmthltmhthol 2 positions.
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CROSS-SENSITIZATION AMONG ECZEMATOGENIC ALLERGENS
TABLE 1 (contimaed)

Substance Chemicsl sirwctect Renction
Apotilor Q F ity 0
7
~CH C—O0—C)HLN:
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CROSS-SENSITIZATION PHENOMENA
TABLE I (continued)

Chemdeol strwcture
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CROSS-SENSITIZATION AMONG ECZEMATOGENIC ALLERGENS
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widen the pattern of crosi-scastuzation.
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period of tme

Crem tiom ameag local thetles aad crrtaln aromatic amines
Crom-scoitiration among b dramine end certam local anaesthetics
(such ms Orthoform, b S

procaime, was reporied by
Flandin, Rabeau and Ulnlnezyk (1936), Tranck (147), Sidl (1945) and many
others. It was well fliustrated by & patient of Tanck (1942) who first tad 2
wdespresd dermatith due 10 the toplcal appiicarion of picnc acdd for shingin
then another widespread cruption doe to the application of & locs! anacsthetee
olntment for haemorthaids  then a dermatitis of the upper lip after dyeing his
moostache with a dye which probably contafned paraphenylenediamine then a
dermatitis of the face after receiving local anaesthesta from biy dentist and fimally
w xcrotal dermatiths after the we of an olntment contuing cocaise.  Amother
patient crted by Tzanck was an operwtor in a hairdressing establishment who had
had & derrnatith of the hands from themyh and then developed
a severe flare-up of thit dermatitis after her dentist bad {njected her gumy with &
local ensesthetic.

Flandim, Rabcan and Ukrafocryk (1936) reported the intrguing obsereation
that patlents with primary seasitization to anfline and to tocal
amesthetio appeared 1o have & greater degres of sensitivity to anfline than to the
hulmzab:: hom,p-ﬁamwnhpdmryum‘dnﬂontomunhebnl
to aniling

who called aftention to the fact that while the of

elary sesiation o loral Anaesbes k. Boris o Pueats with
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TABLE I1

CoMPARISON OF CROS-SENSITIZATION PATTERN IN 7 SUBJECTS WITH STRONG
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CROSS-SENSITIZATION PHENOMENA
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CROSS-SENSITIZATION AMONG ECZEMATOGENIC ALLERGENS
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As was to be expected, fthrath d d to many related com-

potnds, among thess bemy benylenediamine and local (T:

§idl and Roupean, 1947) and

¢ Kanof, Baer
and Lowenberg, 1947  Koolj and van Vieten (1952) and Rajka (1952) demon-
wuiphommide sembtivity

sinated again that 1o 8 wide variety of su
coataining the pars-aminophenyl radical by testing number of
paticnts who had

recovered from solphonamide with
man;
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In a few of their sulpbomamide-semitive patients Koolj and van Vioten elicited
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CROSS-SENSITIZATION PHENOMENA

with primary sensiization to sulphonamides cross react to paraphenylenediamioe
end to synthetic Jocal anaesthetics in 100 per cent of cases (5) subjects with
primary sensitization to local anaesthetics cross react to paraphenylencdiamine 1n
90 per cent of casss and (c) subjects with primary seasitization to paraphenylene-
dimume cross-react to focal anacsthetics only in slightly less than 20 per cent of
cases.  An example of the identical ph 10 cross-sensitization among
larger molecular compounds 1s cited by Fisher (1952). He observed that of 18
paticnts with allergic eczematous sensrtivity to the oleoresin of ragweed all reacted
to the oleoresin of pyrethrum whereas only 3 out of 8 pyrethrum-sensirve subjects
reacted alto to ragweed oleoresin

In pnmary allergic eczematous sensitization we are accustomed to refer to the

sensitlzing 1ndex  of an allergen, indicating that each allergen under standard
conditions, has a rather consistent capacity to sensitize the skin of a certan
percentage of those exposed.  The examples cited above show that the same does
not always hold true in cross sensitization, where the capacity of any one substance
to become a secondary allergen may depend on the chemical constitution of the
primary allergen

In u scparate section more will be sald about cross-sensitization among the
different groups of local anaestheticy, much of it without direct beartng on sensitiza
tion to compounds of gmnone structure.,

1} "

Cross-semitization smong sulph [des and other mp

The relatively common occurrencs of allergic eruptions due to oral aud topical

dministration of sulphonamides which was noted early durng the sulphonamde
era presented an urequalled opportunity for the study of cross-sensttzation among
these drugs. Some reports described patients who developed eczematous and
other forms of allerglc sensitizations (Peterkin, 1945) which were highly specific
for only one sulphonamide. No evidence of cross-senmtization even to closely
related compounds was brought to light.

In many patients, however the sensinzation extended to several or all other
sulphonamides tested At that tme the modern antibrotics were not yet avatlable
and the absolute specificaty or the lack of speaficity of the sulph de sensitim
tion was of much practical importance, Whenever cross-sensitization extended
to all other available sulphonamides there was the possibility that the patient
mught not be able to receive speafic chemotherapy for some of the most important
and potentially serious infections.  Park (1944) showed that in many of the patients
senaitive to sulphonamdes the sensitization extended to procaine and sulphamic
acxd as well as to other sulphonamides, indicating that the sensitivity was directed
towards the para-aminopheny! radical rather than towards the para-amuzopheny!
sulphonic acd radwcal.

NH; NH;

!

A heny! radica A scxd radecal




CROSS-SENSITIZATION AMONG ECZEMATOGENIC ALLERGENS

baunic:ddunmprum‘bedfmmmkmnlcb@a&tnpmﬁqu&md
as o vitsoun factor

NH;
p-Asiaobeazoic scid
itizatl inobenzolc cid fu a procaine aliergic
Song to mr ! <
reported by M H. Good: {1939 and in three out
Eﬁ::mt;nymm was observed by Sulrberger Kanof

developed

and by 24t Tesction 10 pan-aminobenzoic
:mn;mﬁmmwmdﬂmd orh“;hskm Taanck and Sid] (1950), Rajka (1952),
mdaurmponphlvcmnnumbcxo{pnnphmykmﬂ:mhnnﬂﬂﬂw
tubjects with ponftive pateh tests 1o o ic acid. Our exp
however supports the opimion of Tranck and Sidi that eruptions due to pars-
aminobenroic acid are not common clmically

Crom-secsiiration srweny szodyes and certaby aromatic smines
The crous-temitization involving arodyes iy of special interest at the present

uninterrupied expoturey milbon
peoplo by contact and by ingestion.  Among these b the use of szodyes in cfothing,
teather drogs, cosmetlcs, stockings, psolloe and the colousing of foods end
beveragres. Further many arodyes potsens & low sentitizing capecity and there
foro cutancous eruptions prodnced by them are winally due (o their sctivity as
weoedary alkrgens. Thh holds troe expecially for arodyes nyed for colouring
foods. The primary scosrtization 1n such cases s engendered by related com-
pounds which have a greaser sensitiring capacity such as benzocarme, sulphona
mdey, parsphenvienediamine, eic, As & matter of fact the semitzing eapacity of
certam axodyes §s 10 low that Mayer likes to spenk of many of them s elicitors.
An absolute differentiation, however between
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CROSS-SENSITIZATION PHENOMENA

It would be wrong to assume that allergic sensitization to a sulphonamide must
always be speaifically directed cither towards the whole sulphonamide molecute
or towards the para-aminophenyl radical or the parn aminophenylsulphone acid
radical.  In exceptional cases the allergenic activity appears 10 be dependent upon
the radical which 13 attached to the SO, grouping. In that event other vancties
of cross-sensitizations may be scen.  An interesting example is the cross-sensitiza-
tion between sulphapyndine and pyribenzamine in patients who have developed
an allergic senatization to the pyndine ning contained 1n both compounds (Peck

1950).
Crp ey

N

Hy
Sulphapyridine Pyribenzamine

Cross-sensitiration among certain aromatic nitro compounds and aromatic anines

Lipschiitz (1920) is credited with having been the first to suggest that human
tissues have the capaaty to reduce nitro groups to amino groups, Many dinsal
observations support the occurrence of this blochemcal transfarmation m the
human skin although there 15 no exact knowledge as to the chemical steps invohed
The previously cited case of R Tzanck (1942) with a primary sensitization to prernc
acid (trinitrophenol) and secondary sensitization to local anaesthetics and para
phenylenedinmine is an example of this cross-sensitization

NO;
NO. (071
H
Picric #exd (Trinitropbenol)

Sidl (1945) observed several patients wath a cross-sensitization between pienc
acid or paranitrophenol and paraphenylenedinmune. In our own un, 1shed
studies we found that among 53 paraphenylenediamine-sensilive subjects there
were only three with a cross senszation to preric acrd  Theso results and
those 1n other smaller series of tests (for example, Rajka, 1952) indrcate that cross
sensitization to pieric acld occurs only in & small percentage of patients with
allergic sensitivaty to aromatic amines

Crosssensitization betneen para-aminobenzole achd and certaln aromatic amlacs
This form of cross-sensibization has not been studicd by many ovestigators,
probably because para anmunobenzoic acid was not used on the shin or as a systemic
therapeutic agent until & few years ago At the present hme pam-ammubcnlulnc
acid and 1ts esters are, at least in the United States, among the mos! commonty
used chemical filters 1n rcial sunburn prevenuves. Moreover para-amino-
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CROSS-SENSTTIZATION PHENOMENA

prepared foods and beverages, especally soft drinks, Is g0 common that the
avernge American rarely spends 2 day when he is not exposed to traces of thes
dyes It was, therefore, necessary to ascertamn whether theso particular azodyes
participate 1n the cross-sensitization in subjects setmtrve to certan aromate
amunes  Patch test reactions with these dyes in a senes of patients who were
strongly hypersensitive to paraphenylenediamine were so much stronger than
non-sensitive control cases that it becomes likely that hypersensitivity to aromate
amines extends to certamn azodyes found in many foods (Raer Lerder Mayer
1948) The question then anses whether the patch-test sensitivity to these food
azodyes 15 also accompanted by clinical sensitivity 1In seven out of twenty sub-
Jects hypersensitive to paraphenylenediamine, the feeding of food azodyes (without
adding them first to foods) appeared to produce increased itching and exacerbations
of the skin lesions, and in five additional subjects only an Jncreass in itching was
noted (Baer and Leider 1949)  The arodyes which appeared to cause *are ups”
were those listed by the United States Food and Drug Adminsstration as FD&C
Orange 32 (l-ortho-tolylazo 2 naphthol), FD&C Yellow $3 (! phenylazo
naphthylamine) and FD&C Yellow 36 (disodium salt of 1 p-sulphophenytazo
2 naphthol -6-sulphonic acid). Rajke (1952) confirmed these results in a few of
his patrents 1n whom the dehiberate feeding of the azodyes acid yellow (mixture
of sodium 4-aminoazobenzens mono- and di-sulphonate) and amaranth {sodum
2-0xy 1 1 azonaphthalene 3 7 4 tnsulpbonate) caused flaring up of the eruption
and ltching.

Since theso data were published the present author has had a number of personal
communications concerning patients in whom the clinical evidence strongly sug-
gested that the ingestion of foods or drugs coloured with certified food azodyes
caused symptoms on skin areas which at some previons time had been the sites of
dermatitis due to certain related aromatic amines  In no instance, however was
an attempt made to prove the role of the food azodyes by deliberately feeding
them to these patients

When considering the possible clinscal significance of these findings one most
appreciate that the quantiies of food azodyet which were admmistered in the
deliberate feeding expeniments were presumably much greater than would be
encountered 1n nom-experimental exposures  Further there were 2 aumber
of complicating experimental conditions which alone would preciude defimite
conclusions  Nevertheless 1t may be inferred that there is now a definite possibility
that these supposedly entrrely i and nof wzing food azodyes might
produce increased itching and might in general contribute to the maintenance and
prolongation of cruptions caused”™ by chermcally related aromatre ammnes with
a ter senniizing capacity

BC])u\;;:r a period of more than five decades much incontrovertible cvidence has been
sccumulated which demonstrates that the ingestion mbauljr;a" or in}:ﬂ‘fi‘gf
eczematogenic allergens may in exceptional cases cawse a. C ecTemato!
;inmdon?:d may 1f the quantity of allergen 13 sufliciently large elicit eczematous
responses 1n skin which has been previously sensitized, usually by the fpm“”"‘k
ronte. Therefore, it should nat come as 2 great surprise that allergenic aromat
amines and ther transformation products can also ehcit chinral signs and ‘Y“:_E
toms when admunistercd by these more unusual routes. Skl and Dobk;m
Morrill (1951) cited a whole serics of patients 10 whom allergic eczematous crma
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CROSS-SENSITIZATION PHENOMENA

It was shown 10 a case of procame dermatitrs that the semitivity was directed agamst
2liphatic tertiary amines because there was a reaction to the diethylaminoethy [ side
chain alone without the ring part of the procaine molecule,

NH;
1 1 ’HJ
CH,CH,N<C’
P CiHy |
Procaine

(€) Benzoic acid esters containing tertiary amines in the side chain (Waldron, 1934).

It was shown that & dentist reacted to 2 number of local anaesthetics all of nhich
contalned 2 benzoic acid radical esterified with a residue contalning a tertiary amine,
While the tests were not sufficlently extensive to permit definite conclusions, the amuo
group in the para position on the benzene ring was apparently without significance
for the allergic sensitization

{d} Parz-aminobenroyl group (M H Goodman, 1939)
1t was shown that the sensithvrty of the patient, who had become alkerpe to procalne
in an eycwash, extended to all those compounds, local ansesthetic or otherwise, which
iped par inob | group and that substitution in the ester side chun
attached to the carboxy! group did not appear to play a decime roke

~ NH:

H,
QCH:CH;N/CI ’
Procaine

NC;H;s

(e) A secondary or tertlary amino in the ester group of the para-aminobenrois #ckd
cster (Rothman, Orland and Fiesch, 1945)

It was shown that the procaine sensitivity of the dentist extended to a whoke groop
of loca] anaesthetics which were esters of para-armunobenzoki acid contaming 4 "
ary or tertitry amine in the ester side chain, the length of the side chain being irrelevan

ummpww-mmmmmwrmmmh,mm
as methane, ethane, etc.



CROSS-SENSITIZATION AMONG URTICARIOGENIC ALLERGENS
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CROSS-SENSITIZATION PHENOMENA

The first systemauc study on urticana) cross-sensiization among stmple eherca!
compounds which has come to our attention was carrled out by Dawson and
Garbade (1930) m a patient with urticara due to quinine and cinchonidme,
Urtleartal skin reactions were eliaited not only to quinmne and cmchonrding but
also o the related Inevorotatory alkmloids hydroquinine, hydrocmchonidine,
cupreine, hydrocupreine, ethylhydrocupreine and ethylquitenime,  No reactions
were produced by the dextrorotatory isomers nor by certain closely related lasvoro-
tatory alknloids, for example, nitro-hydroquinine, so-amykhydrocupreine and
iso~octyl-hydrocupreine.

Most interesting is the case of a laboratory worker whose chronk urcam
was traced to exposure to formaldehyde, tobacco smoke (both from the patients
own smolkang and that of others 1n his environment) and certnin fried and broiled
foods (Rappaport and Hoffman, 1941) Investigation showed that the cross-
sensitization extended to aliphatic non-conjugated aldehydes ranging from formak
dehyde to an eighteen chamn aldehyde. The reaction-producing concentration
ranged from 1 1000000 for formaldehyde to 1 1 for the aldehyde containing
eighteen carbon atoms, indicating that the shorter the carbon chain the more
marked was the reaction  Aliphatic conjugated and aromatic aldebydes failed to
produce urticarial skin reactrons with the exception of acrolemn

Urticanal sensitzation “fixed to one skin site and accompanied by anaphylac
tord symptoms has been reported (Sievers, Morey and Samter 1949) due to
bromsulphalein (disodrum  tetrabromophenolphthaleinsulph ). The tetra
chloro-analogue of this compound elieited an equally strong reaction, but reactions
could not be produced with the halogen-freo analogue (sodium phenolph
sulphonate) nor with two compounds representing parts of the bronu:il[lhzldﬂ

lecul y phenolsulphonic acid and disod tetrat p
These results did not permit any defimte conclusions as to the exact part of the
bromsulphalern molecule responsible for the urticarial sensitization.

SOME PRACTICAL APPLICATIONS OF CROSS-SENSITIZATION
Several important conssderations make cross-sensitizations & phenomenon of
great chinweal significance to the dermatofogst. Formery for instance, it #as
difficult or impossible for the clinician to understand why he sometumes saw patints
who had developed an allergic eruption after exposure to one or more compourds
to which they have never previously been exposed  This was in contradsction 0
the accepted definition of allergic sensitization which requires adequate previous
exposure to a given compound before such sensitization ean occur The concept
of cross-sensitization, however easily explains how a first exposure to sccondary
allergens may en, er an allergic eruption.

Another Jma%n?amdy unexplained occurrence fs the persistence of alfergic
eruptions 1n some patients for weeks, months, and even years, depie the most
careful avoidance of the causal agent or agents. It appears entirely possible
even likely that many patients whose allergrc cruption persists i soch 8 way may
undergo more of less frequent occult exposures to componnds which are mmuno’;
chemically related to the primary allergen. It 13 these secondary alkergens whic)
in all probability account for the pernistence of the initial cruption.

In the future it may be advisable to grve more deration to €y -
1n conpexion with problems of preventive dermatology  In many places it has
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CROSS-SENSITIZATION AND THE PERSISTANCE OF
ALLERGIC SENSITIZATION
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CROSS-SENSITIZATION PHENOMENA

the disease were more pronounced after the patient had received sulphathiarole,
the primary allergen, than after taking sulphadmzne, the secondary allergen in
this case. In a 12 year-old boy wath thrombocytopeme purpura due to sulpha-
thiazole reported by Donaldson and Scarborough (1945) even the minute expastre
occasioned by an external “patch test™ application of an teg
5 per cent sulphathiazole was sufficient to evoke a recurrence of the thrombocyte-
penic purpura Moreover & patchtest  with 5 per cent sulphanilamide ointment
produced a nmilar response, indicating that there was cross-tensltzation to this
secondary allergen as well  In two cases of purpura haemorrhagica due to neo-
ansphenamine and in three others due to Bismarsen (Falconer and Epstein, 1940)
cross-sensitization to Mapharsen could not be demonstrated.

Ackroyd (1948) Investigated thrombocytopenic purpura due to Sedormnd and
remarked that two separate conditions are present in this disease (1) a capiflary
defect and (2) a deficiency in the number of circulating platelets.  The reduction
1n clot retraction which occurs when Sedormid 1s added to the blood of patents
with Sedormid purpura is, m Ackroyd s opinion, probably also evidence of an
effect of Sedormid on the platelets. He was able to demonstrate in one of bis
patients that two chemically related open chain ureides, Adalin and Bromural,
also reduced clot retraction of the blood of patients with Sedormid purpura,
although to a lesser degree than did Sedormid the primary allergen  In another
of his patients with Sedormid purpura only Adalin had a similar effect.
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o more severo reaction after exposure to the primary allergen described by
Ac'll:rhoyd in Sedormid purpura and by Hurd and Jacox in sulphathiazole purpur,
parallels the situation In cutancous cross-sensitiztions where the primary allergen
a3 » rule ellats stronger reactions than do the secondary allergens. other

Another ke of probable allergrc seusitizmtion affecting an om?cron
than the skin, W would be Interesting to study from tho v 1nt of
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CROSS-SENSITIZATION PHENOMENA

or less permanent changes in the enzyme systems at the sites of protein synthesis
(Burnet, 1941) This is thought to lead to the continued formation of altered
proteins (antibodies) over a peniod of many years.  If this theory 1s cotreet there
is no need for attempts to prove the persistence of allerpens in the reticulo-endothe
Hal system in order to explain the perssstence of allergic sensitization.  However
1f one asyumes that the long continued alletgic sensitization can be explained only
by repeated strmulation due to the persitence of the allergenic material fn the
reticulo-endothelial system, then one must prove that almost permanent storage of
allergens does occur  Yet there is no adequate proof for such unlimited storage,
although McMaster and Kruse (1951) were able to demomtrate In muce that certain
azo-protein tracer antigens persist over an astonishingly long period of time.

It may be assumed that in some patients there is more or less frequent exposure
to secondary allergens over a period of years or for life (Sulzberger 1940). Isat
not possible that 1t 13 the often repeated small exposures to secondary allergens

which prevents the sensitization hanism from b ing extinguished? I this
theory were correct, even substances which commonly or regularly behave as
elicitors could participate mn the nce of allergic sen For it is

concelvable that all those substances which lack the capacity of engendering allergre
sensitizntions, but which are capable of elieiting allergic reactions, may similarly
be capable of maintaining allergic sensitzation

SUMMARY

Cross-sensitization is the phenomenon where the allergic sensitization engendered
by one compound (the primary allergen) extends to one or more other compounds
secon allergens)

¢ Croi?rymnumﬂun 13 based on the close chemical relationship between two of
more compounds, or on the transformation of two or more previously unrelated

compounds to substances which are related immuno-chemically by conversion
in human tissues.

The degree of speaificity of each cross-sensiuzation depends on the more or less
frequent occurrence of the determunant chemical grouping. Each and every
patient, however develops his own pattern of cross-sensruzation which s as charac
teristic for him as his finger prints

Of the many exampks of cross-sensitization which have been studied durlng the
last few decades several are cited. Those which have been most thoroughly
nvestigated and which are discussed 1n some detail are cross-sensitizations among
aromatic amines and cross-sensitizations among local anaesthetics. Because of
the greatly sugmented opportunities 1o modern life for exposure to synthetic com-
pounds in contactants, foods, drugs and inhalants, it = pointed out that the
discovery of the participating pounds 1n each cross rration is becoming

creasingly complicated.

. Crowflc:mlmz‘om throw light upon certain hitherto unexplamed chinical
phenomena  Among these are the development of allergic reactions upon ﬁﬂ
exposure to an agent and the persistence of allergic eruptions despite carelu
dance causal agent
“-?-lhc rmuf::he ibit .ﬂgf pplcation of the cross { conceptinallergre
processes affecting organs aod structures other than the skin are brielly mentioned.
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CHAPTER 14

HELMINTHS AND THE SKIN WITH SPECIAL REFERENCE TO
ONCHOCERCIASIS AND CERTAIN REACTIONS WHICH ARE
LIABLE TO FOLLOW ITS TREATMENT

R. M. Goxpa~ axp R. B. GrrrTHs

INTRODUCTION
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EFFECTS OF DESTRUCTION OF PARASITES
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:‘nmd:dnlht;:cdmmﬁonydthemmlvmm Thus Marmdon (1952)
mml@mw@mw&hmyfoﬂwmcmccﬁuluwmmo(
typhaidfcmvllhchmmpbmmlmayhcdwlolhehbtﬂmnofmdo\mm
from the kilied orpanbims. Untoward reactions have alio been noted following

\hﬂcm-ﬂaﬁcpbenmlmudmhamhlhewhnﬂhcemnhm
{Lioyd, \%\xmﬂ\hmlmm:dh&cmte—m&mnmthz\xmmboﬂim
(Harmson, 1952). Alrtprd;pm(ﬁml”n!eﬁ}om,suphnlndggqnfbd(l‘)?)
found that a large dose of euflavine (irypaflavi tthough n 3
pcuhufmmhbloodo(u(lhmﬂ'eﬁng(mmp{mphsmot.dlduxml
the antmals from dying, afthough when treatment was witheld recovery was
woal l&ywtmmwmfuﬂm;lmmmthmdmwthc
relerse of towns from the desd paramies. Such severe reactions following the
yucoenful dextruction of the causal tsms by ch herapeuth are
rare fn most wmicellular mfections but they are pot wncommon in miections due
(0 ceritun metazoan parasiier, and, fn the case of tome of the filanal infections, the
Mmm;m:uom,oﬂmlmdvln;thelﬂn,vh:chmyconﬂdcmbb:upuﬂd
1o follow the succenstul destruction of a proportion of or all the wors population
often came the physiclan (0 besitate 1n prescribing a drug which, although efficent
& an anthelmintie, hay acquired, often quile onjusnily a repoiation for toxiaty

SEROLOGICAL RESPONSE OF VERTEBRATE HOSTS TO JNVASION BY
UNICELLULAR AND BY MULTICELLULAR PARASIIES
At the present time the dingnosls of a harge proportion of the discaset cainsed
bactera and of o limited number of diseases cavsed by protozos can be based
with considerable confidence on the results of ane ar mote serolopenl tetts, The
utatfon dmg the logcal diagr of belminth infecth with a few
eacepions—each 18 Tiydatld disesse and Oxchinosis—b much Wss nisfaciory
10 the case of skin kesions suspected of befug cavsed by helminth infechons
Sermatolopm iy enfikely 10 retefve much posttive assistance from the
shthough & certain amount of negative information may be made avaflable to him,
Tkmmfwmbrﬂmmmmwmrmrﬁmm:kmdyhmum

and
he

Tarastic worms, oar
wtody of thess anti|
“ﬁ’mhwmmmﬂhmpﬂﬂdbummmmwwmhmmmm

Thhmﬁydlh:h\mnbmlnmmhdw&ehdmm
be dupcomed tater huwtommmmrmmmmv?m'm
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protozoa and bacteria  In the case of unicellular organisms the number of bactern
or protozoa ongmally Introduced 15 relatively unimportant since they maltiply
within the body of the host in the case of the metazoan parasites, however witha
few exceptions (for example, Hymenolepsis nana in man and rodents and Probst
mayria vivipara in the horse) no such multiplication octors snd 10 long a3 the tow
fails to develop resistance to the parasites thear numbers will be dependent on the
magnitude of previous exposures. If 1n a susceptible individual, the number or
intensity of exposures has been great, then the number of parasites will be larpe,
and, if a “pathogenic species” 18 involved, such 1nfection will normally resalt 1
clinical s1gns and symptoms I on the other hand the number and intensity of
exposures have been minimal, then at no stage of the infection will more thana
few parasites be present, and those, even if belonging to a “pathogenic speaes
may not produce any clinical manifestations In short in metazoan Infections,
although the parasite may be present the disease with which it 13 assocrated may
be absent, even in persons who have developed no resistance or immunity—a
state of affairs which 18 usually referred to as zoologieal infection and one which
Is rare in infections with unicellular organisms. Another important distinction
between the clinical effects which may be expected to follow invasion by unicellukar
and by metazoan parasites 13 related to the fact that the unicellular orgamsms
(with certain important exceptions such as the malaria parasite) follow so to
speak, an unplanned cycle of development and while invading the human host do
not individually increase markedly in size or regularly alter their habits, so that
the general tendency of the bactena and 1o a lesser extent of the protozoa, is to
cause similar lesions at all stages of their development although of course, the
lesions vary m 1ndividual cases according to the particular organ which 1s calied
upon to bear the brunt of the attack  On the other hand, once within the human
host many of the metazoan parasites tend to follow a very regular cycle of develop-
ment, dunng the course of which they ncrease very markedly in size and undergo
considerable changes m their habits and since such changes are often associated
with extensive anatomical mgrations the host may be expected 1o exhibit very
different signs and symptoms at different stages of the parsmte s development
All vertebrates, and for that matter most invertebrates, are liable to become infected
with a wide vanety of helmmth parasites which use their host for one or more
stapes of ther development It 50 happens that man acts as host to only & very
limited number of helminth species (if we exclude ranties not more than 30
speces are involved) but these species are distributed among some 13 super
families with widely differing life cycles, so that the signs and symptoms produced
1 the human host may differ very greatly according to the species of helminth
involved and as already noted according to the stage of development of that

particular species.

EFFECTS ON VERTEBRATE HOSTS OF DESTRUCTION OF
UNICELLULAR AND OF MULTICELLULAR PARASITES

In infections with most spectes of umicellular parasites 1t is customary (o expect

that the successful destruction of the wnvading bacteria or protozoa will be fol

Jowed by an improvement in the patient s condition. This, however nllholilﬂh

usual, is not always so and in both bacteria! and protozoal infections a worsening
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heavy peglig On the other hand, cerialn specles of helminth
- mhg:l:ﬁ&h }kc;{awmhlsuhmwcs.dxhubydnlnlngnny-
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wbo showed that Diphrflobothrium kafiom I the human bost absorbed viiamin B

Mmuwam&lmthwwbum
the fth tape-worm.

As u resit of sccondery iafections being made powible by preceding bebmisth
araslon

death of yoch thsvc-invading adalt belminths as the flarise, parcutarly
Wmmhbamofd B sometimes followed by the development of an absceys
which » mrally amociated with the growth of bacteria (Anderson, 1924). A
1imilr secondary fvasion by becterla may comphcate the dermatitis commonly
tefrred to as ground dtch  which results from the invasion of the skin by the
larvae of ancylostomes or other beiminth larvae capable of plercing intact tratrm
mmmukmmdh:mamwgfnhnmw

. s variably pl by secondary winch rmay produce
serfon symptorns \f the worm dies or m killed in the deeper titsues.
In vet des of } the invaslon of

enimary P between

the host by felmmtbs and sabsequent bacterial infection are well recognized for
example, it 0 known that in the case of the filarial parasite, Omchocerea cevrically
which occon o the ligamentum muchas of horses, there i sometimes 8 con-
comitant Brucells adorfus {nfection in the same site (Keward, 1935). Recently
Le Romx (1950} tus druwn attention to a uimilar association betwesn Br ahorms
and another flanal fofection, O guttsrosg in cattle

As u restt of eccurteoce of parasite b an abeormal aestemieal aite
The cycle of & particudar species of helmmth in the well-adapied hott geaeradly
follows an orderty sequence of cvents but occasional aberrations are boand 10
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STATE OF OUR KNOWLEDGE CONCERNING MEANS B\ WHICH
HELMINTH PARASITES PRODUCE THEIR ILL EFFECTS

At the present time although we have considerable knowledge of the life cycke
and habits of the various worms parasitizing man we are surpnsingly {gmorant
of the method by which the different species produce their pathogenic effects
indeed, 1t is true to say that 1f we omit lesions due to mechanical trauma the camse
of other mamfestations is usually obscure

Whereas medical helminthology which involves the study of a very hmited
number of species 1s a subject of great importance only in the tropxs, and then
only in the more backward regions, veterinary helminthology which s concerned
with the many hundreds of species which parasitize domestic ammals s a subgct
of the greatest economic mportance throughout all civilized countries. Indeed
owing to over population leading to Increased parasstization it 1s a more senoty
problem in highly civilized communities than it is m those which are sparsely
inhabited and comparatively uncivilized  As a result more attention has been
concentrated on vetermnary than on medical helminthology and much of the very
limited knowledge we now possess of the effects of helminths on the vertebrate
host Is based on veterinary research  If wo combine our admittedly inadequate
veterinary and medrcal knowledge, the results may be very briefly summanzed
somewhat as follows. Worm infestations in any vertebrate hosts may on occasions
produce serious illoness, but in most helminth infections, as in most other parasiic
infections, whether caused by unicellular orpanisms or metazoa it is to the dis-
advantage of the parasite to cause any disabling injury to the host the ideal
relationship being Wlustrated by Van Beneden s (1889) definution, “A parasite ks
he whose profession 1t 15 to live at the expense of his neighbour and whese only
employment copsats in taking advantage of him but prudently so as noi 1o
endanger hus life  He 13 a pauper who needs help lest he should dic on the public
highway but who practises the precept—not to kill the fowl n order 1o get the
eggs It might be argued however that certain helminth parasites can oty
continue thesr hfe cycle as the result of the death of their host but this is true only
of the very linuted number of parasites which do inevitably kill their hosts, even
1n Ught infections, tuch as the larval Multiceps multiceps which occurs in the bram
of ruminants  This, however 1 an exceptiop and in general when serious injury
to the host occurs 1t usually results from overcrowding of a particular species of
helminth in & host which has not yet become well adapted to the species  Given
the presence of thess two factors, almost any species of parasitic helminth may
produce, on occasions, serous signs and symptoms m the human host The
effects which may be produced under these circumstances are obvious, but thetr
cnuse Is obscure and 11 spite of much research is stll the subject of controversy
Nevertheless, most authonties are agreed that the pathogenicity of parasitic
helminths can usually be traced to one or more of the following causes.

As a result of parasite directly or Indirectly deprhing host of some necessary food
supply
At one time 1t was commonly believed that certain beiminth parasites, particu-
Jarly cestodes, deprived their host of food necessary for his well-being but nowa
days it 1s contidered that the amount of food thus directly removed €ven in cases
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t hdmknlhauudamd\ryohnmﬁm-bﬂemo(mym
octL\:;dl?m‘;n we might quote, a3 cramphey, intestinal obstruction due
Luummwmmuhﬂond-duhAmhorlhzmﬂcmlblutﬂn;d\be
blhe-dnct by the same parante. In aninals, mechanical obstroction occurs more
i

menmcdbymnmummbo(hbmnndm-ulmhnu\m
frequency mnummdm«mmmm\mm
o(mmchntho’eoccwnnglnthemmt‘AwylonmundSnmgy
bidrx.‘hkhmdapmcnmdvcmlmwnmmmcbodypﬂnnﬂ\yhyﬁy
o(th:chwhtu'ymdwin;u\mpunpmwxhﬁ:lunpbrukwlm\o
1he alveoll and eame traurmtic damage (Plate 1L, Fig. 1).  The penetration of 2
few of these mmute larvae through the pulmonary parenchyma js nalikely 1o
pmdncuaiomeﬂ'eax,butihh:yom[nhmnumbenlhamuhmmum
may be extersive and came various pulmonary lestorm.

Apotber example of uncomplicated trauma of a dufferent natore caused by a
heimmth parasite m the hurean host i afforded by the development of the hydatd
cyit, the flleffects of which appear to be largely dependent on the increasing
pressare of the cyst on the cefls of the myaded organ.

We conld add more examples to this Hst of instances {n which the delctenous
effects of purasitium can be ascribed either to mechameal obstruction of to tranma.
On the whole, however 1t may be stated that 1be 2[leffects astociated with the
presence of helmmth parssites are more often due to the combmed effects of
obstructron and trauma.  Morcover there are many helminth infections where
such combined effect 15 complicated by otber factors, for example, when man is
fafected by the biocod b flukes (sch which lay their eggs m the
blood vessels of the recto-vesicsl plesns, the lesions which folkow infection result
partly from mechameal obstrachion by the worms, pertly from taumatic damage
caused by varfous stages of the trematodey, and partly from other factons such 3
tone cxeretions. Simitarfy the sdult forms of W baneroft/ the most widely
drsariboted flamal infection of mun, inhabet the lymphatics and, by obstructing
theso wesachs, canse chephantinats, though th b u relatively late manifestation In
1be coursc of the disease, and somc came other than mechanical obstruction alone
mest be found 10 mccount for the lymphangitls, * Slarisl fever and urticaris which
often churecterize the sarlier stages of the infection.

A3 % Tt of an allerpic renchion cowsequent se host ey betoose semsitired
v constiteent of parwsie = *
llhbwam}n;mcrunuﬂy-pwuulhunuyonhcmdmmoduedmhlh:

mofhdmhnhpcnﬂlnmdmxoxmlmkuoﬁbchon\uwmmulon

T‘mmdmmmmwmnﬁhm[mmﬁrmmh\h\d

! honn\hu—l}unl}monhemm Somuimalh:luocmbuudar-c\n,
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urrasion of the uroes by the skin m—gmnnn&' oy
corCarat n an allerpe Ifert ln:ilhcrehlhﬂeduubt
the vicleat reactions, vohving wrticaria, dcadmjh
c{c:r\:;; uwsnally fn I '] aod pruritus, following the

wormt i of & by natyre. simibar reasons,
sevans probable that the urixcarial rash which often -m-:::rks filarial hfcaio\:,
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normal ute, nevertheless the fluke not uncommonly becomes aberrant m fis
wanderings and may be found in the lungs or the skin, where 1t camses small
subcutancous cysts (Neghme and Ossandon 1943)  Again the larvae of the
hook worms Ancyclostoma brazilfense and A caninum which are normally pn-
sites of carnivores, finding themselves n the human host make no attempt to
pursue their normal Iife cycle, but wander aimlessly beneath the skin, a proceed
ing which results in the wanderfug eruption” well known to most dermatologsis
with expenience of the tropres (Fig. 45

As this review pnmarily concerns the skin, it 1s pertinent to refer to an intractable
dermatitis in horses known as “summer sores and caused by helmunth parasites
belonging to the genus Hobronera  Normally these worms inhabit the honses
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Fra. 45 —* Wandering eruption™ occurring in a Eumpcmd\ﬂc"bo contracted the infection in
South Africa. The track of the larva, probably Ancibosmma brasihense Bas betn outimed
Tndian Ink and shows the rate of progress made during 48 hours. (Br cowtesr of Dr D K.
Searon)

stomach to which they gam access either by the ingestion of certain nfected
flies which are the vectors or by the larvae bemng licked off the skin alter deposiuon
Sometimes however the larvae are deposited by the fly on skin wounds naccessible
10 the horse s tongue and in such cases the larvae do not develop further but remain
o the cutancous tissues, which react to their presence with the production of

charactenstic lesions

As a result of mechanical obstruction or tramea caused by parasite
The most obvious and best understood pathological effects produced by certain
wotm parasites are due, in the finst place to mechameal obstruction, usually ufl:j
drculatory system particolasly of the lymphatcs, but occasionally of the gut a
{n animals of the respiratory tract and in the second place, to direct trauma
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quch as that caused by Loa loa 15 of an allergre nature—a view supported by the
fact that successful destruction of the worms 15 followed by a temporary worsenmg
of the conditson (Fig. 46) (Plate II Fig. 2)

On other occasions however the assocation fs doubtful thus the cause of the
mtense pruntus occurnng In some patienis with Enterobjus rermicularls infection
(a reaction which 15 obviously to the benefit of the parasite since it leads to amo-
infection) s not known although lts occurrence in only a proportion of patents
suggests that it 1s due to sensitization by the patient rather than to the production
of an umitating substance by the worm  We have already made reference 1o the
fact that “swimmer s itch 15 generally due to previous sensitization but certain
species of cercanae which are incapable of completing therr development in the
human bost may produce a dermatitis in persons not previously exposed (o ther

Fio 46.—Calsbar swelling ocerring on dorsum of feft band of a European patient suffering from
& Loa koa Infection.  Withm 48 hours of its onsct rweiling #nd oedema had completely ds~
sppeared.  (8y cowrtrrrof D A R D Adams )

attacks and the reaction in such cases s presumably due to drrectly imiating
substances present fu the salwary glands of the larvae  These are twe exampls
amongst many in whuch it is difficult to decrde whether the reaction i3 due to sensi
1ization of to the excretion of potsonous substances such rs those considered tn the
next section

As  result of & polsonous substance wamlly referred to 22 a tols, belag prodoced by
the parasite

Certain text-books of general medscne aseribe the illeffects whch follow hel
muoth infections to the production of towns by the worms. It 18 true that the
presence of jubstances poonous to the human host have on occssons, btcln
demonstrated in o few species such as Trichinella spiraliv Drocunculue nnﬂﬂfﬂ;
(Fig. 47), Ascaris Jumbricoldes and possibly Schistosoma spp  but it mu'u >
acknowledged that the ug ce of such p substances 15 incompletely

66










MEANS BY WHICH PARASITES PRODUCE THEIR ILL EFFECTS
undersiood for as Yon Brand ('1952) hl's poiu;l::li;‘?ul, lbﬂ: hd;lﬁfﬁlinhyl ht
&WLW ) action” He gives

t 1n or excreted by the worms, and an jodsect
13 an exarmpls the taxic symptoms which may appear dnrh;lhcmlpdu;n%
dTWﬂkl&lmdlﬂmo('ﬁd:'hhlmculo—wpﬂﬂtrﬂhcﬂﬁl

of the effects of
themseives.  Soch o mechanhm may explain some
mmm&mhdmmu. 1t would appear however that in many helminth infections
Ihe rexctrons which aro commonly s to be due to the production of toxins might
be axcribed equally well to alkergic manifestations.

Fia 47 —Ucerstom raeabimg fro. cfocoan wih Drecescahcs medbaoes  poction, of the
prolmdng worm 8 bemg mrpported on the rosh  (By cowrser? Or D R Sraton)

We began the aricke with the statement that almost any epecles of helminth
‘:;ﬂ‘-\nﬂmmy al 1ome Bage In iy elicit moderate or severe

We have d on some of the ways fn which the
Parante o beleved to prodacs its mjuriows effects, and we have pointed out that
Mﬂcﬂm;mﬂnwnmmdynmmcdmhydmmmnmdlhcdmm
Of'dma\nmbcn:mlhehpnmdzhcp-mm.bmlhowimlhetpaduofme
concerned and 1he siage of ity derelopment in the human hest. I these views are
accepted, o o clearly selens for the

2 10 try to 1218 the wids
vaneles of paramtic hel, \mownmpmduculkinbmnthmypﬂnknh:
dermatologeal mamifestation Itm)gh:bcc{hxmm,hmu-mukﬂnm
of belaunthy which are particalarly astock

d with skin klons, to consider one
mﬂmwmdﬂu\urrprd:mldacyﬂ:mdhbm,mdwdnm'bulbepllho'
:ﬁlf?lmnpvmmmdmmwtmtommmht&m
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SKIN LESIONS IN HUMAN HOST AS EXEMPLIFIED BY ONCHOCERCA
VOLVULUS INFECTION
Incldence

Onchocercrasis is caused by vanous species of filanal worms belonging to the
genus Onchocerca the larvae of which occur tn the skin and the aduhs in the
subcutaneous and other tissues of the vertebrate host the worms are transmutted
from host to host by different species of buting flies in which the larvae taken twp
by the insect can develop to the infective stage.

Onchocerciasis in the zoological sense, has an almost world wide distnbution
and occurs in numerous species of mammals. In Great Britaln, for example
onchocerciasis is known to occur in both horses and cattle. In horses, the species
concerned 13 O cervicalis which 15 transmitted from animal to antmal after the
larvae have developed 1n the common biting midge, Culicoldes mibecwloss and
1n cattle the spectesis O gutturosa which completes its development in the *black
Ay " Sinndium ornatirn . Very Httle 8 known regarding the pathogenkcity of these
infections In domestic stock in Great Bntain and 1t 18 only within recent years
that their wide distribution and the high praportion of domestic ammals affected
has been recogmized in Great Britain  How frequent 13 the occurrence of equine
onchocerciasis 13 shown by the work of Le Roux (personal communcation) who
found a high percentage of horses in the London area infected with O cervicalts,
and of Steward (1935) working 1n Herefordshire who examined 53 horses suffenng
from a fistulous condition of the ligamentum nuchae and found 3810 be infected
with O cervicalls That onchocerciasis in ammals may be associated wath sk
leslons, as will later be shown to be the case in onchocerciasis i man s suggested
by the work of Dikmans (1948) who described sk mamifestations of a pruntc
nature in horses infected with O cervicalis

Geographical distribution

Humzn onchocerciass 15 much more limited in its geographscal range and is
confined to Mexico Central America and tropical Afnica  In the New World
the disease occurs in fairly eircumscribed areas, at altitudes of between 1,500 and
5000 feet where, although restricted in range, 1f 13 a common and cripphng
disease. Thus in the coffec estates in Guatemala, which are situated between 2,000
and 3 000 feet above sea level some 40-60 per cent of the inhabitants are infected
while tn Mexxco 1t 13 calculated that there are at least 20 000 cases in Chiopas,
one of the three most heawily infested states. In Afnca onchocerciasis extends
along the coast from Sterra Leone and Liberta through the Gold Coast, Dahomey
Nigeria and the Cameroons to the Congo and then to the Southern Sudan Uphd:(
Nyasaland and kenyn It 13 not possible to give an estimate of the number
cases occurning in that vast aren but n the more intensely infected villages atil_asi
50 per cent of the adult population show the effects of the disease  These I?J
concerning the distibution and prevalence of human onchocercmsis are mm}:ch
in order that the dermatologist may realize that it 18 a common drscase o
occurs 1 vast areas of both the Old and the New Worlds, indeed Stoll (1937) has
estimated that some 20 mulhion persons tn all are infected with O rolrufus .

In both Amenca and Afrca the adult worms occur 1n subcutancous nodules,
and the larvae or microfilanae produced by the female inhabrt the lymph ’Pﬁ“;;
i the skin from which site they can only continue their bfe cycle of taken up
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Stwwdiion. At one thme it was believed, and certain
;ﬂb:fmtt:oémt;m(&umpt. 1949), that onchocercmsis In the New
wﬂhamdbymk(mmhwmﬂﬂa enecutions, and ant:e.?:d Woﬁdm

yolriches, the two parasites differ morp Y P
grmm‘:dmmmmmupﬁﬂyumﬁh {ealons and ravolve
ment of vimon.  Nowadays, however it bs gepenally agreed that O coecutiens ls
fyoonym of O m}rubu,nd&nnhecﬁnn]dm‘mohawd]npumlsm
doe to varktions in the intenuty of bdividual ffections and, possibly to different
urﬂmdt&nqududmxhuumzdlﬂmtmlom

Lli-ndu(m of onchoceruasss s it
It ot here t0 write an account of o< 1 it occun in
mfmam“dmmmd&tnﬂbefwndlnmmm
Onmpblnzﬁklu.mchnthmcbymma‘hx(lm:ndﬂnmp((lﬂ‘ﬂ
bt rather 1o recount briedty the life cyele of th 1} e and to draw

1

part

o the skin often of & very itar ch which may be traced
wnrbump:o{mcmm\d:vdopmcm(nlhehmnbon.lndtulhzm
baticn of symptoms which may follow the death of the worms.

For tha parposs we may begin our study of the Jife cycle st the time the mwero-
filenae are ken op by tbe feedmy female By In order 1o obiain 13 blood meal
Jbe fly teary the vidn with the respmg tecth concealed m the proboscls and st the
$ame thme motstenty the wound with fiudd discharged from the salivary glands. It
b dmng this early stage of fecding that the macrofiarise 1 the lymph spaces are
sacked op and puss into the gut of the fiy  The depth of the wound b now

wide and this, combined with the fact that an anticoagalant s iqpected, causes the
bood to continue to flow afer the sect has froished feeding and reyults in the
formation of dried scaby of blood on the exposed skim surfaces, a charsctenstic
picme s Semden-infested coontry  The effects of the wounds thos anfiicted
are of coarse, trivial when caused by & few fiies beting & normal person but when,
11 ofien the case 1 certaim vast numbers of fies combme in the
attack, the results may bo serious for both man and besst. Clorea and Dinulescy
1924} record that more than 16,000 cattle dsed 1n Rournanis in 1923 from the bries
of Strulrum repears whils the senoos econemke boes resaitlng from interference

iﬁhmmmumdbymquzmmsmdmnglhuhoﬂmnu
wxson m Northerp eraphasires

the toportance of black-fly attacks on
man (Twm, 1950).  These reactiont, which wyally develop only after
€xposures and are probubly sllergk: in ch appeartobe

1943), snd
rhmnm-hthmymmmehlmdmmo{(hemrmmrﬁaﬁtbe‘m
y the ume spenses of Ny Autnrduhalm..nupaﬂhklhﬂpuwmmybe
come scnuined (0 the invasive forms of O rolmubur and thelr skin may Temct
vivkently o any fresh mvason by the infective form 2 resction whach would be
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HELMINTHS AND THE SKIN

quite independent of—although it might be masked by—the previously described
reaction to the fly s saliva  We know that such a skin reaction does occur apinst
the fnvasive stages of several spectes of helminths, but we have no evidence for of
against 1ts occurrence 1n the case of the filana infections.

We may continue the life cycle now at the stage where the feeding fly takes up
the larvac at this stage the Iatter measure about 250 g 1n length and are invesible
to the naked eye  The lacvae bore through the gut wall and make ther way to
the thorax of the insect, from which site, after a short resting penod dunsg
which they undergo several moults they mugrate to the head of the fly and enter
the labium a membranous sheath, which encloses the biting mouthparts of the
insect  The larvae in the labjum, which at this stage of thetr development measure
about 800 x4 1n length and are just visible to the naked eye have now reached the
infective form and sre capable of completing therr life cycle if they can gam access
to a suitable mammalian host. Up to the present no convincing proof of 1
vertebrate reservorr other than man has been established though that does not mean
that no other reservoir exists, for the search has not been extensive and it 1s possible
that further investigations will show that the infective forms are capable of full
development in hosts other than man

If the now Infective Sirmulium alights and feeds on any warm-blooded creature,
the imprisoned larvae burst through the membranous sheath of the labh which
is in direct contact with the biting mouthparts, and by entering the abrason made
by the feeding Simulium gamn entrance to the host s deeper tissues if the host
happens to be man development proceeds

Once within the human host the tiny larvae develop rapidly and within 9 months
to o year have become adult the male measures about 3 centimetres, and the
female from 30 to 60 centimetres, both sexes being threadlike and not measuting
more than 2-3 millunetres 1n diameter The adult male and female worms live
10 the subcutancous tissues of the human host and most commonly occur in nodales
or cysts, where they occupy endothelial lined channels which are probably dilated
lymph vessels. In these sites the gravid females, which oceur in tangled masses,
produce an endless flow of eggy contaming fully developed larvae which hatch
almost immediately and make their way to the lymph spaces in the skan. The
microfilariae of O rolrulus like those of certain other speces of filamae parasitinng
man are probably long-lived and Ridley (1945) records their presence in the
anterior chamber of the cye 8 months after all discoverable adults had betn removed
by surgical operation  Although they are long-lived the microftlanac undergo no
further development 1n the human host and must eventually pensh unless they
are taken up from the skin by some species of biting fly of the genus Strwlivm
when this occurs the larvae immedintely begin to develop and the Ife cycke 15

repeated

Signs and symptoms

Although we have considerable knowledge of the development of O rolruhus H{\_
the insect host and although we possess some understandng of the behaviour o
the adult worms and of the escape and movements of the larvae produced by
them nevertheless, we know very hitle concerning the Ife cycle of the worms duﬁnf_
thar development in the human host, a comment which applies to all FFW‘“:
flama. What little knowledge we do possess suggests that the migration of the
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hnm:mm}alndf:m\uukupme.hlhccmeofb yolruhs along lymphatic
dnnmh.mdummohh:u;mmd:mpwmwm-bommdmbeu
bnnzmomlndmhuwyﬁureohduhwoﬂmmynhobeoburndwhmon}y
dewloping forms appear to be present.
Mwmﬂmalm@mnmimmnmmby\hepﬁm\h
muﬂypmﬁu,chnﬂn-htnmbcuhmoﬂnodulampwnﬂymﬂmmd
miechon. The onchocereal poduiss of bomps as they are somctumes called, vary in
sze {rom & pen t0 @ walnut they may oceur anywhere on the body but in Africans
Mmmmm}ymmedllﬂn;lh:pclvhd‘nih,ﬁlcmmcrmbdn[onnoﬁ]x
mowt favoured sites.  Amongt P and the indig Population of the
endemic arees of the New World the upper half of the body 15 more commonly
tavobed, a fact which my be refated to differencet in clothing.  On palpation,
1 will be noticed that the nodules have a firm, rubbery conshitency they may or
may pot be lobulated, and, aithough somctimes attached to the deep fascw, the
skin above them i freely movable,

The nodakes, the most obvious bon of onch though un.
sightly are seMdom a source of complalat, since they are pot tender and gencrally

and secondary infections.  Thes dehing 13 often the only symptom
soted by the panent during the incubation period. It nsually perusts throughout
e nfection, afthough in the later stages of a chronic case 1t may be absent ity
often sccompanjed by & peculiar form of dermatitis whach is folly described by
oo wuthon, notatly D Hooghe (1934 1935), and Strong (1938)

Geperal dgns and symptoms during the early stages of the discase inclode
trazwent urtxcana and & rabed eosinophil count, there {s a slightty ratsed tempera
ture, insomnts, fiching and sfight thickening of the skin.  Later the skin becomes
wrinkled and whows multiple emall creases palpation reveals general loss of skin
&M(F‘“y}mdmrddulumdmmumh;d&pmfmw

Akhongh m onchocerciass the presence of nodules 1 the mott charactenmic
#p, thew lkesions often do 0ot form, even when microfitarizs are present in the
sin Os the ocher fand, afthongh cases do octur in which po Rigny and symptoms
:mm:n;dmd.itumm]loﬂm-mhfw'hho vofvubu,

evidenced presence of orbcrofitariac in the - comp!
of prumims andjor whote skm thows nons of e in

e and the abnormalitkes includmy nodules
Treatraent

As regardy we 3]l make ref o ch h more detafl
e apy in
dobmnlhupohtwctlnmtcth!mhnppc.ntcnﬂnlhtlbldnhfm

e of destroymg the macrodl m"l‘{\hAmmmhm&:
dexiroys & proportion of tbe aduht worms,
;domt Surgical remaval of the nodules, which bs a relatively simple i
thmnwbutmclnmommmm“lp This
m



HELMINTHS AND THE SKIN

quite independent of—although it might be masked by—the previowsly descrbed
reaction to the fly s saliva  We know that such a skin reaction does occar agunst
the Invasive stages of several species of helminths but we have 0o evidence for or
agminst its occurrence in the case of the filania mfections.

‘We may continue the hfe cycle now at the stage where the feeding fly takes up
the Iarvac at ths stage the latter measure about 250 p 1n length and are invisibie
to the naked eye  The larvac bore through the gut wall and make therr way to
the thorax of the mnsect, from which nte, afer a short resting period dormg
which they undergo several moults they migrate to the head of the fiy and enter
the /abfum a membranous sheath which encloses the biting mouthparts of the
Insect  The [arvac in the labium, which, at this stage of therr development, messure
about 800 . in length and are just visible to the naked eye, have now reached the
infective form and are capable of completing therr life cyele 1f they can gam access
to a suitable mammalian host Up to the present no convincing proof of a
vertebrate reservorr other than man has been established though that does not mean
that no other reservoir exists for the search has not been extensive and it {s possible
that further investigations will show that the nfective forms are capable of full
development 1n hosts other than man

If the now infective Simulium alights and feeds on any warm-blooded creature,
the imprisoned larvas burst through the membranous sheath of the labkum, which
is in direct contact with the biting mouthparts, and by entering the abrasion made
by the feeding Sinudham grin entrance to the host s deeper tusues if the host
happens to be man, development proceeds

Once within the human host the tiny larvae develop raptdly and within § months
to a year have become adult the male measures about 5 centimetres, and tho
female from 30 to 60 centlmetres, both sexes being threadlike and not measuring
more than 2-3 millimetres 1n diameter The adult male and female worms live
1n the subcutaneous tigsues of the human host and most commonly ocenr 10 nodules
or cysts, where they occupy endothelial-lined channels which are probubly dilated
lymph vessels In these sites the gravid females, which oceur in tangled masses,
produce an endless flow of eggs coptaining fully developed Jarvae which hatch
almost immediately and make their way to the lymph spaces in the skin. The
microfitariae of O volyufur hike those of ceriain other species of filanae parantizing
man, are probably long lived, and Rudley (1945) records their prescaco wa the
anterior chamber of the eye 8 months after all discoverable adults had been removed
by surgreal operation  Although they are Jong-lived, the microfilanae undergo no
further development 1n the human host and must eventuslly perish unless they
are taken up from the skin by some species of biting fly of the genus Strmuliwm
when this occurs the larvae mmediately begin to develop and the Nfe cycle
repeated.

Signs and symptoms

Although we have considerable knowledge of the development of O volnulusin
the 1nsect host, and although we possess some mnderstanding of the behaviour of
the adult worms and of the escape and movements of the larvac produced by
them nevertheless, we know very hittlo concerning the hife cycle of the worms durln%
thetr development 1n the human host, a comment which applies to all species O
flarls. What Hittle knowledge we do possess suggests that the migration of the
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and females takes place, in the case of O rofrwhor along lymphatic
mKMImdth:d:mmdqmmom‘cmmmdsa{bcn
hdmmt&mbﬂwm:ohdnhmmﬂmylhobcobsmrd‘hmon}y

forms sppear to be present.

Ohha.cmdfmﬂlom,:hhou;htbeﬁm:ympwmnuwadbylbcpumh
mﬂymm:hrmmﬂc-nbmnnwmpoduhmmmﬂythnﬁmupcf
infection. The onchocercs! podules or bumps as they aresometimes called, vary in
1ire from a pea to a walaut thcymyocmrmyvb:nonl.hebodybmlnAfnam
Mmmmmoﬂyﬂmcddongﬂwpﬁrbgud}c.wmuawbdu;morun
most favoered sitey, Amom&n—c‘pmmnndlha[nd]mon’pﬂpdﬂ}moflhe
endemc areas of the New World, the upper half of the body 13 more commonly
ved, n fact which may be related to differences in dothmg.  On mipation,
Wi be noticed that the podoles have a firm, rubbery consutency they may or
mynotbelobuhtzd,md,nhhou;hmmima-mdrdlutbe&whxh,lhe
tkm

zi

The podudes, the most obviows f of orch ks, atthongh un-
wghtly are seldom & source of complaint, since they are not tender and

do not Sead to any comphications obwwows to the paticat. On the other hand,
apsochted with and not by Ting before the of the

often accompe:
varioms authors, notably D'Hooghe (1934 [935), and Strong (1938).
ngm and symptoms during the early stages of the dhesse inclode
urticaria and a raked cosinephil count, there is & slightly ralsed teropers
tore, losomma, ftehing and sHght thickenmg of the skm.  Later the skin becomes
wiitkied and shows mabiple small ercases palpation revesls geseral Tow of tkin
WMWWWNMMMU{MWJ'MW
£
Ahboogh in onchocertans the presence of podales 1 the most charactenstic
mmmmmmrmmmmﬁhrummmm
s, Onth:olhnhlnd,lhhon;hundoocmﬂuvhtbnodpnlnd"mﬁm

Treatmeat
Mrmmwum;‘:mnmkcrdmwmhumhmdm
h&um:\\bhw\n\nmm\:thldnahlppnnmuhﬂnuh:ldnhfm
ﬁrﬂubalhmmrﬂpomfb&faﬂbcfmdonoﬂhcmdulu,mdmn

mp,mzmuhedmmmnmqu:ubkloﬁcmnnlhhcnﬁ:medm;
:ﬂupahhdj log the microfiterae, with which has no
ect o the tat detroys a prop of the adoh worms, must be
- Swﬁulmmcnldtbnnod:ﬂq,whld:numhﬂvdydnqﬂnmnm
memm-?hmmm&:@; This




HELMINTHS AND THE SKIN

recommendation is mven because it ts belhieved that microfilariae migrating from
such nodules threaten to involve the eyesight but nowadayy tha practice i seldom
adopted as a routine

Although the nodules are caused by the adult worms, the prunitus apd rash are
apparently due to the presence of the microfilanae 1n the skan, and persist for long
periods after the removal of all nodules containing adult worms. As might be
expected therefore treatment by Hetrazan which destroys the larvae, eventmlly
relicves the prunitus but as might further be expected from a knowledpe of the Efe
cycke, the pruntus and skin lesions will fnevitably return uniess therapeutc mea-
sures against the microfilariae are combined with measures designed to destroy the

!'..'li ‘\u k
Fro 48 —Onchocerciasn occurring in an African patient. mphotmpllum1‘lnor\cmu:l(
ere

nodule on lateral aspect of thorax, There is a & y v
many years duraton and wrinkled shm, typscal Of(hkn:uoflmmmdon,nnltm
There was a gencral Joss of shin clasticity undmmlrmxofhmuhrlhxclcnfnjo{';rad‘a-l;:
type could be palpated.  (Photograph by cowrtesr of Mr G R, Bermler  Deseription of case

comrtesy of Dr G S Aclion)

adult worms morcover 1t should be recogmized that if surgical measures are em-
ployed they may have to be repeated posmbly more than once, 10 remove worms
which have reached matunty subsequent to the first operation .
We have referred 10 the fact that the journeyings of the developing worms in the
human host are probably along lymphatic channels and although onchocerciasis,
unlike certain other filanal infections, 15 not q'pmllywm}:gm;;:ﬁ?nm
heless clephantiasis 18 a compheation W occust,
:::;lly involves the genitalia and 13 often associated with hydrocele, rr‘;mkihn;:.
being present 1n the flurd It is probable, although not proved that hloc 13 o
local lymphatics by immature worms or by aberrant adult worms hilx ¢ c:usehlc
this complication hence, chemotherapeutic treatment with Antrypol is prefera
10 the giving of Hetrazan  In this connexton however it is important to remem-
m
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in Africa ¥ baneroftl \ktdull(mn(whlchblowmcalmnmecpubk
:fl-\!‘:lnnn,uoﬁcnnmucdwhho volrubes and that {n mixed fofections W
bamerofti culpeit.

mm&“:«“o';:"“f" lon of s ung bly the involve-
went of the eyes, which often keads to & il usoally clated with
paxciate keratits and lateral formation of pannoa Tt s only within Tecent years
mwmmhwmmnugmlommdmofﬂnwﬁa
reporhy probably included patients who althoath infected with O vofrho were
suffernng from eye condituons attributable to other diseases thus, Radley (1945)
whn.hmhmﬂp\lmanmMm.mm}mdmwumdrmd“Glhd
mmdm&locuhromhmmﬂl,mdndmgnvhombdwﬂfhkh
blind dards and 1} trach fa careful to pount cut that amongst
e peophe cammed  shgns of witamin A defich were icath "
Similarly Sarkies (1952), abo an eye specialist working in West Afoca, who exam-
m:d!wmmudmmd:md(umdlb‘llm(uSpcrcem)lhm\cd
tome beslons of the cye winch could be attributed to the onchocercal infection
potes that some of the cases benefited from riboftavine adminmstration.  Akthough
cantion must bo observed m aitributing eye leslons in paticats with onchocercays
1o the effects of the helminth parasites, nevertheless, all authonties are agreed
that in smy area where onchocereirsis 3 prevakent both 1n the O3 World and in
the New this disease 13 responsible for & high proporuon of serious eye lesions,
Iocluding bfindnen, occmrnng m the area (Strong, 1938), and that s many as
T3 per cent of the population may have nodales, 43 5 per cent may have cye
fesioms wod 10 per cent of the population may be blind (Hissette, 1932).

Durieg recent years considerable attentron hut been paid to the pathology of
onchocercal and a3 a result of those investigations there scems little
doubt that the lesiom roypomible for the blindnews are cavsed, not by the adoh
worms bat by the mucrofilariac, although we do not krow by what means the latter
produce their karmfal results.  Ridley wriing as recently as 1945 on the treat
ment of soch caser, remarks “It mutt be confessed that 5o far thero s 0o effective
treaiment for no drug m known which will &ill any form of microfilarm without
exdangermy the Wfe of the hot  Dunng the past 5 yeanrs the experly awasted
dtmyor:dru;upbharcumgthepuumlofonchowdmbnmmdw
bave boem madde on tno oocasions. The first occasion was When van Boof and tny
g’ﬂﬂm(IMlnmumadthuAmypo{(mpbwuowdxm)dwoyadtbudnh

Mmblmmmdaucdmydlb:moﬁhmwdhlm&mmq
Wi Thew observations were confimmed by subsequent workersbut, further
myaupanons showed that although An
i & trypof reduced the number of mikrofilarme
s exadcated them, por eoukd 1t be ehed upon 10 destroy o the adalt worms,
OPey %ere agam rassed when Hewity and hus fellow workers (I%47) pubfiahed
Mwhllwwmﬂm(mdkm)m
&.‘ﬂﬂm‘nﬂuhﬂmduuﬂhrhm and when, & ittle [ater 1t became establnhed
o e e sabatance caesed x frrly rapid dissppearance of the microfiarias of
mmﬁw‘k%uﬁ:‘f’n‘ﬁ?wm“umdw
mxmmmwmmmmmuxrmmwpmmm

o had
" mnpﬂcﬁmmmmmmnmﬁlmmm‘d
m

WID.—33
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recommendation is given because it 13 believed that microfilanae migrating from
such nodules threaten to involve the eyenight, but nowadays this practice it seldom
adopted as a routine

Although the nodules are caused by the adult worms, the prurites and rash are
apparently due to the presence of the mirofifarme 1n the skin and persast fot foog
penods after the removal of all nodulet contamning adult worms.  As might be
expected therefore treatment by Hetrazan which destroys the lanvae, cventually
relieves the pruntus but as might further be expected from a knowledge of the hfe
cycle, the pruntus and skin lesions will inevitably return unless therapeutic mea
sures against the mecrofilanae are combmed with measures designed to destroy the

-

_‘x‘¥ \
>

1

Fra. 48 —Onchocerciashs occurring in an African patient  The photograph shows an onchocerea
nodule on lateral aspect of thoraw ﬂrrennmodu-ndymmmdmmld«mdrhof
many years duration and wrmhied skin, rypicalonhhmpeorlr:cmindm.m:_em
There was a general foss of skin elasticity and some areas of irreguiar thuck ening of pesa mﬂ:
type conld be palpated. (Photograph by cowrtesy of Mr G R. Bormler  Descriprion of cax by
cowtesy of Dr G S hehon)

adult worms moreover 1t should be recognized that if surgical measures are em-
ployed they may have to be repeated possibly more than once, to remove worms
which have reached matunty subsequent to the first operation.

We have refetred to the fact that the journeyings of the developing worms in the
human host are probably along lymphatic channels, and although onchocerciasis,
unlike certain other filanal ynfections, 13 not typically assoctted with elephantiasls,
nevertheless elephantians 1s sometmes a complication which when it m
generally involves the and is often iated with hydrocele, micro ;
belng present in the flud It is probable although not proved that blockage gr
local lymphatics by immature worms or by aberrant adult worms 1 the cm:scbIc
thus complheation hence, chemotherapeutc treatment wath Antrypol 1s preferal
to the giving of Hetrazan  In this connexion however it ts importznt to remem
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CONCLUSION

reacts with skin or other manifestations 1o & varying extent depending upon the
degree of adaptation which has been schicved. The degrees of adaptation may
e grouped as follows, (1) Complete refractotiness, In which the parasites cannot

Y t man I8 constantly exposed 10 invasion by certain el
mﬂmvhkhunnotnndupmydndopmtlnthehumhon,

the tkin-piercing laren] stages of flukes and nematodes of animals, having success-
fully passed the skin barrler in the human host, undergo oo further developrment
and perish but before doing so they may evoke severe skin lesions.  (3) Devdlop-
ing sdaptation between host and paraute, 10 which helminth parastes are able to

compictely fn man, but where compicte adaptation between hoyt and
panic i pot achieved and more or kess pronounced lestom may develop—as
for cxample, fn most filarjal infections.  (4) Complete adaptation, In which a
state of halince between host and parastc hmy been resched and dsease only

when this equilibrrem s opset.  In the case of man such a state of equilibrram
bas betn reached only by & very limited number of helminth specres.

:
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The final result as it stands today &s that 1n Antrypol we possess a moderately
efficient drug for the destruction of the adult forms of O rofkus and in Hetrama
& highly efficrent anthelmintic for the destruction of the microfilarme hence it
mught be thought that the employment of thess two drugs mught lead to 2 rapid cmre
of the infection  This is true up to a point but unfortunately the employment of
either Antrypol or Hetrazan in the treatment of onchocerciasis 1 Jable to be
followed by severe reactions such as an almost Intolerable pruntus, trtecans and
ocular changes, including temporary blindness, which cause a proportion of
patients to refuse treatment or to leave hospital without completing the course.
With both Antrypol and Hetrazan the seventy of the reactions are propornonate
to the intensity of the infection but in persons with equal intensities of infection,
Hetramn prodoces a much more violent response than Antrypol. At first there
was a tendency to ascribe these ill-effects to the porsonous character of the drugs
and suggestions were made regarding the necessity of finding & so-called less toxic
drug. It was soon realized, however that these side-reactions were not connected
with any toxicity of the drug since they occurred even with doses well tolerated
both by normal persons and by patients with I bancrofii infectrons.  In view of
these findings it is now generally recognized that severe reactions occurning o
patients with onchocerciasis who bave been treated with Antrypol or Hetrazan are
due to the death of the microfilaniac and to a lesser extent of the adult worms,
resulting in the release of antigen m a previously sennitized patent Modern
therapy therefore, conssts in the adminstration of either or both drugs n
cautious doses and in relieving maolfestations of allergy by the admumistraton of
anti histaminics.

CONCLUSION

Earhier in this chapter we drew attention to the obvious, but often forgotten, fact
that with few exceptions 1t s to the disadvan(age of the parasite to inflxct consider

able injury or even inconvenience on its host  Nevertheless, as we pointed out,
many species of pamsitic helminths when present In sufficlent numbers may cause
serrous or even fatal disease i rman and other animals. Later we analysed the
means by which some of these [njuries are produced and ascribed their occurrence
to & variety of causes such as trauma or allergy to mention enly two Finalty
we selected the filanal worm O rolvvho as an example of an injurious helminth
parasite, and discussed the various lesions and reactions which 1t may produce
at different stages of its development in the human host  We might equally have
selected almost any other helminth mfection of man to {llustrate the fact that the
associations between parasitic helmunths and the skin lesions produced in the host
are seldom clear-cut or simple, depending as they do not only on the spectes of
parasite concerned  but also on the stage of its development and the nature of the
exposure which led to the Infection for example the skin may be invaded by larvae

or 1t may serve as 2 habitat for adult worms and in some cases, for ther farval
progeny Of it may react in an allergic manner to the presence of belmmths, Dot
only in the skin but also when they occur in tissues or organs remote from the skin
'“Eu‘?muil? the dermatologist must realize that the human host has reached a stage
of equilibrium or complete adaptation only to a very lrmuted namber of specres
of helminths and to the remainder although individual susceptibilities exist, he
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BACTERIAL RESISTANCE AND DEPENDENCE

Sugeky lococcut pyogeney o comsiderable amount of nformauon is avaitable.
F«mhlpmmreﬂsm\mmd%pp:mmrdﬁm!bmw
tiqpmdmmmme.pcmﬂl}m&vhkhdﬁlmppmdﬂ}n. The presence
of this vabstance was first demonstrated by Rirby (1944 and 1945) »ho extracted
nmnx;:mﬂlmhn:ﬁm«tmm?mummhn,mdnummm
h&n&m;BoodimDm(lNﬂvhoﬂrﬂmedth:lmpmnﬂ]}mmdambo
#, have confirmed these findings. Tritialty fn the climical fleld retitant staphylo-
cocrd were of connderable rarity and it was not until after some years of pencilim
oage that they became sufficiently prevatent fo came alarm. Moch of the eacly
man'bhummdmbynubqw’hoﬁmdxwm:mmntomw
mummmmotpmmmmmmpmm.m;mmu
of 1 London hospital. mmwmam.lwmme{
staphylococed found reststant was 14 38 and 39 per cent (Barber 1547 Barber
1nd Rorwadowsia Dowrenko, 1948).  The passage of time has led to no improve
ment, and thers have been reports from mamy parts of the world showing that when

hyt are d from withm hospitabs 60 per cent or more
of them are hikely to ba resrstant to penkallin - Resistant staphy] § are moch
lews common among, hosprtal out-patients and prosumably the general public
A recent report (Birnstingd, Shooter and Hant, 1952) showed that at one London
hotptal 16 per eent of the strains wolated from casmalty patients wert rewstant,
ot compared with 6 § per cent of staphylococri lotated from samilar patients 3
v peeviowly  Dermmtotogwal xnd car nose and throat out-patient depart
ments form an exception, as 1n these departments feantant staphylococe! may be

hosprtats,

& common 8y within

The mechanrm by which resstant strains have developed appeans 10 be ooe of
schction, a5d 0ot of adaptauion.  Conumued expossTe 1o graded amounts of pend-
aftm will incrense the Lok of an origmally semitive staphyl for
Perwcilim, and 1f tns 1 protonged the orpantam may become reshiant 1o fantastic
ulfy bigh kevels of penallin, a3 1n the 1ostance reported by Klimek, Cavalio and
Barley (1948) and Bellamy and Kinmek (1943 where the otgamsm was resistant
w(mﬂ]rmmpu:;’lhhue,mmumﬂlhenm Changrs of the
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lead to the abolition of senmtrve



CHAPTER 15

RECENT DEVELOPMENTS IN THE USE OF ANTIBIOTICS
R. A SHooTER

BACTERIAL RESISTANCE AND DEPENDENCE

Bacterial resistance
THE last 18 years have seen the development of the sulphonamides and the appear
ance of one new antibiotic after another with the result that there are few bactertal
wnfections in which 1t has not been possible to cure the patient by the suppression
of the infecting organism Thus complete change from an e in which, for
infective diseases of bacteral origin, no form of chemotherapy was available,
to one 1n which almost every infection is potentially treatable has emphastzed the
falures that still occur  That failures do still happen 13 due, m the mam, to the
presence of drug resistant organisms and up till now thess organsms have been
dealt with by the discovery and application of a new antiblotic  This process ia
presumably not endless and as the development of remstant strains threatens to
nullify the value of antibiotic treatment it 18 worth conndenng this phenomenon at
some length

A warning of what was to come was seen first in the treatment of gonorrhoea
with sulphonamides. From the start a small proportion of patients failed to
respond, and it was shown by Felke (1938) that orgamsms isolated from such
cases were resistant to sulphonamides while those isolated from cases in which
treatment was subsequently successful were sensitive  Resustant strains gradually
ncreased 1n prevalence unt:l Dunlop (1949) way able to report that he mcoun!cr.cd
no less than 85 8 per cent of auwch strains  The penod when resatant straing
began to be suffictently numerous to form & real problem in treatment comncided
with the introduction of penwilin which provided a practical solution as it did
1n the case of soms of the other organisms which also became resistant.  Remist
ance to sulphonamides has been admirably outhned by Garrod (1950 and 1951)
in the courss of reviews of bacterial resistance to chemotherapeutic agents, and hie
concludes that 1t must inevitably have seriously impaired the general usefulness of
these drugs had they remained our only resource in treating the mnfectrons con
cerned.  Present information as to the dutnbution of sulphonamide-resistant
strains Is very scanty and the problem 1s of little practical importance, but before
dismussing 1t, 1t is worth observing that the sulphonamdes are umque in that ther
mode of action is known and that this knowledge has stmplifted the investigation
of acquired remstance  The mechansm is known to be the formatlon of a sul-
phonamsde inhibitor shown in some cases to be parz-aminobenzoic acid

Lack of precise knowledge of the way m which peniaillin and the later antibioucs
act has hampered investigations designed to elucidate the development of restst
ance, and has gone far to make any attempts to prevent resistance developing

purely em) mcal  Penecillin has been longest in the fleld and for one organism
P 276
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Staphylococons progenes & Serable amonnt of inf ton 18 avaitabl
F?p{-mnlpc:-pommmtmhuo{&np& progenes kre rearstant becamse
Mm-nmwm‘mmm The presencc
o thls substance was first demomtrated by Kirby (1944 and 1945), who extracted
‘wﬁnpuﬂﬂ“‘mhnmlﬂmrfmm1redﬂlmnnlm,lminumdmumkm
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R, bavs coufirmed these findings. Inftially m the climcal field resistant staphrylo-
cocel were of considerable rarity and it was not until after some years of penicillin
mnmtmqumemﬂiuemjyprmknlmumc-hm Muoch of the enrly
‘mkoulhhnpeamwby&rbnmhndrwmmonm\hlmcdw
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of 2 London hospital.  In successive pesfods dunng 1946-48 the proportion
found resstant was 14 38 and 55 per cent (Barber 1947 Barber
1nd Rorwadowikn-Dowzenko, (948)  The passage of time has fed to no improve-
mert, and thero have been reports from many parts of the world showing that when
geoic sap! ate d from within hospitals 60 per cent or more
of them are fikely to be reabtant to peaeilin. - Resistant staphyl § are moch
fen commoo among howpital out-pstients and presumably the geoenal public
A recent repont (Birnstingd, Shooter and Hunt, 1952) showed that at one London
kospital 16 per cent of the stims iolated from casmity patients were resstant,
a3 compared with 6 § per cent of staphylococed notated from umilar patlents 3
yan penomly  Dermstolopcal and ear nose and throat out-patlent depart
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strams whose place may be taken by resistant ones, and it is undoubtedly rothung
but the widespread use of penscillin which bas led to the great increase m such
strmns 1f this could have been foreseen, a caze could have been made out orgm
ally for the ngorous restriction of pemcillin to nothing but the most senous
nfectrons.  Such & course would plainly have been impractscable even if desirable,
and against the infections now untreatable by reason of resistance should be set
the enormous amount of ill health which has been prevented  To quote one mmor
illustration patients with carbuncles were commonly admmtted to hospital wards,
something which now is rarely necessary this 1s 2 change which is hardly attribut
able to enything other than the early use of penfallin and the newer antibiotics.
These stodies of penrcillin rexustant staphylococer which have also shown the
great and almost unsuspected frequency of cross-infection, have been enormously
alded, and indeed have been largely dependent on the serological and bacteriophage
methods of typing staphylococet which have become available m the last few years.

For no other species has penicillin resistance become such o pressing problem
and for two the gonococcus and Group A S-haemolytic streptocoecus, no infec
tions due to reustant strains have yet been seen  In the case of the gonococens
ths is »ll the more remarkable as in vitro the resistance of this organism to penxcifim
can be rarsed with ense

Streptomycin presents an entirely different problem. All bacteria can become
resistant to streptomycin both in the test tube and in the body and this renstante,
which s permanent may dévelop with great rapsdity  Whatever may be felt
about the faducniminate use of penicllin, there can be no doubt that the prescrip-
tion of streptomyan wathout adequate 1ndication that it will be effective is very
fikely to breed resistant organisms. The more streptomycin used, the larger the
number of bactena resistant to it and ¢ is for this reason that 1t has been sug
gested that streptomycin should be reserved for the treatment of tuberculosss. The
speed with which resistance develops 13 finked to the rate of bactermi growth for
slow growing tubercle bacili: it may take weeks, while others may be resstant 1o
24 hours and as few organisms grow at the lensurely pace of the tubercle bacillus,
for most infections in which streptomycin 1s used any good that may be donc is
likely to be done within the first fen days of treatment. This is well exemplified
i the treatment of uninary jofections  Streptomycin 18 rapidly bacterfordal
(Garrod, 1948) and this property makes 1t an excellent dminfectant for the treat
rment of susceptible infections of the unnary tract  Treatment need only be of
very short duration for if stertlization is not achieved within 2 days, the remaining
organtms are Likely to have reached such 2 high degres of resistance a1 to have
gone far beyond the upper limut of any possible therapeutic concentration At
matter of practical interest 1t should bo remembered that streptomycin is effective
in an alkaline medium and largely neutralized in an acid one, and that fallure to
adyust the reaction of the unne to the alkaline l:;]ic of neutral before treatment is
begun is reaponsible for many factory resuits.

For a thort tme after the introduction of the broad-spectrum anubiotics hope
was expressed that reustance would not develop, but this was soon found to be
based on optimism cather than on experience, and 1n most parts of the world the
findings have been that the number of resistant organisms has men hand in hand
with the increased uss of entiblotics. Schnesxrson (1952) reported from Ameraca
that strains of E. coll Profeus Staph. aureus and Strepiococeus faecalls resistant

n
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to mmydnh:dlnaumddm‘ln;the;xwwmthxmmn simitar findings of
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from Awstralia by Thomson (1952), and from France, Chabbert and Tema! (1952)
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and 1t will follow exposure fn the test tube or in the body No cvidence has been
w(mmmmmzdmmmwmwmm
redistart gnd for staphylococei no resistant ones could be found in 500 straimt
eofictieq befors aureomycin came into wse (Birnstingl, Shooter and Huat, 1952).
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cocel o, this b true of chlommphenicol.  With Gram-pegative bacilli retustance
o chioramphenscol, terramyan and aureomycin s clostly linked, and bacten
resistant to one are wymlly reststant to all three.  [n the case of terramycin and
sxsreomychs this msociation also applxes to Gramrpositive cocel.  This lagt findiag
8 not mupported by afl the published work on the subject, but a3 Monnier and
Schoenbach (1951) pomt out, aureamycin b an unstable drog, and organtsm fouod
@ bo semitive 10 teyramrycin bt resbstant to aureomycin, should be retested to
eoyore that the surcomycin has not lost its potency A cumions accompaniment
of sequired restsmnce tn the test tobe 1o the newer antiblotics #s that penicillin-
resistam staphylococcd lose their abillty to make penicillimase and thus become
mort mntitve to peniillin.  This response has not yet been seen in patients, nor
bas it been shown to occmr m experimental infectiom,

Tha increase of rexistant praim octiined here 1 alarming, and If it continpes may
£9 7 10 redoes the field of wsefulnen of tho present [

Becteria, Fke other limng adapt themelves to tbeir sur B
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sabetanco sch 1 which will destroy 1t, or by being frankly ln-
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In the coorse of becoming resistant, the organhm may become
dependent mpon the eatiblotic, and Y
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bt t were not able to grow In its absence, and similar strains have been descrbed
for a number of other organisms ncluding Staph aurens Bact coli Ps procyanea,
Bact friedlanderi Proteus and the tubercle baclllus (Paineand Finland 1%48aandb
Hobby 2ad Dougherty 1948) This curfous response is not entirely confined
to streptomycin as Miller (quoted by Garrod 1951) has reported a vamant of ¥
ingococcus which required penicillin for growth in a deficent medium but

not in & richer one, and Gocke and Finland (1950) described a rewistant vamant
of Bact friedlanderi which was dependent on a cntical concentration of chloram-
phenicol.  Nor is it purely a laboratory curtosity as it may occur during treatment
with streptomyain  Miller and Bohnhoff (1949) recovered dependent bactern
from the throats of nurses administering the drug, and such organisms have beea
found during the treatment of unnary infections (Stenderup 1952) How far
dependence 15 of any importance in determining the outcome of treatment s
uncertain, but it is theoretically possible that 2n infection with a
of dependent organisms might be perpetuated by streptomycin, and 1t is possibly
an additional argument for restricting treatment to the shortest time possible

The stimulation of bacterial growth by low concentrations of antibiotics has
been reported by a number of workers. This phenomenon which for technical
teasons is not always easy to distinguish from the effects of other factors, usually
occurs when bacteria are exposed to a lower concentration of an antibiotic than
that needed to inhibit growth. For staphylococet it has been shown to occur
in broth cultures with penicilin (Miller Green and Kitchen, [945) and with the
same drug on solid media by Garrod (1951) who also showed that penicillin
increased the pigment production and colony size of Pt procyanea  In the hands
of Curran and Evans (1947) low concentrations of both penicillin and streptomycin
accelerated the germination of spores, and the growth of staphylococa and
streptococet 1 o shim-milk medium, and more recently Story (1953) has found
that subinhibitory amounts of penxcilin will enhance haemolysin production by
puneumococei  The mechamsm responsible for this form of bacterlal stimulation
is quite unknown, although 1t Is plamly closely related to 2 similar phenomenon
seen with many other permicides, and covered by the Amndt Schulz law which
stated shortly is Aleine Dosen reizen grosse Dosen I8hmen ot n other words, pol
sons are stimulants in small doses. However it is brought sbout the basts of the
action 1s presumably nutritional, and it 15 interesting that 1n the laboratory this
type of stimulation has been maest marked in a deficient medium

The production of larger colonies in the laboratory does not by any means prove
that when exposed to the same concentration of the antibiotic under the quite
dufferent circumstances in the body bacteria will grow more quickly or be more
virlent, and the part, if any played by stimulation 1n clinkal infections is most
difficult to assess  Subimnhibitory concentrations of the kind required to stimulate
staphylococei must be present at some time in every staphylococeal infection
treated although the necessary concentration will be speedily passed in the mprd
rue of pencilhin levels immedmately after njection and dunng the longer period
when the pentellin level is falling surviving staphylococci are unhkely to be ublﬁ_
to respond to any stimuli Possibly a mote serious danger may lie in the use o
repository forms of pemeilin in which blood concentration has been unduly
sacnficed for length of action, particularly in the treatment of carcumscnbed lesions
into which peniclllin may have difficulty 1n penetrating, and a similar caution may
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1o too low orsl dosage. Orpnhmpomdo(comiduibkmnndrtﬁn
l;g’&onﬁhoﬁmmymadlﬁam:wob{muhthekwmmm
mﬂymlnulncdlnu:bodymybemubhfordmuhﬁon. The tubercke
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or in teberculom patients. Tndeed, with the exception of the report by Welch,
Prct and Randall (1946) who found that sub tve doses of plomyci
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Whike the foregoing paragraph refers to defintte bacterial Infectiom, there bs no
doubtﬂmwmahln;frcqmﬂyhppemdmn;mmmmtha-py-hkhu
telated, and ponibly closely refated, to stimulation. The surfece of the body and
the various cavities commmmicating freely with the exterrot have a bactenial flora
of therr own, and this flora may be markedly changed by the administration of
wsilblotica, Long (1947) showed that during local treatment of the moath and
throat with peniclilin the normal bacteria were largely replaced with “resistant
cofiform bacillt, and thix type of change hat been demonstrated tn other parts of
the body  Absence of knowledge of the factors which determine the presence of
Tacterm in any one moation makes it difficult to interpret thest findings,  If the
normal fnbabitants of the mouth compete moro effectrvely for the avaiable food
wpply ot eacrete subyiances ynimicsd 10 other bacteria, theit removal by penlciihn
und replacement by coliform becilh can hardly be claswed as an example of pen-
cllm strmwiaton.  The same Argument can be spphed to sitsations whers an

depend on the flors of the mouth, and any changes in this
ey o rek T tho fanga, = flora due to antiblotics

Hmn;nudmuuulpmnmmuhﬂou,humlyhhmpdmmmmn




RECENT DEVELOPMENTS IN THE USE OF ANTIBIOTICS

but were not able to grow in its absence, and similar strans have been described
for a number of other organisms wncluding Staph aurews Bact coll Ps pyocranea,
Bact friedlanderi, Proteus and the tubercle bacillus (Pane and Fintand, 19482 and b
Hobby and Dougherty 1948) This cumous responss is not entirely confined
to streptomycin as Miller (quoted by Garrod, 1951) has reported a varant of a
mentngococcus which required penicillin for growth i a defickent medum but
(not in a ncher one, and Gocke and Finland (1950) described a resstant vamant
of Baet friedlanderi which was dependent on a cntical concentration of chloram-
phenicol  Nor 1s it purely a laboratory curtosity as it may occur during treatment
with streptomycin -~ Miller and Bohnhoff (1949) recovered dependent bactern
from the throats of nurses admimutering the drug, and such organisms have been
found dunng the treatment of urdnary infections (Stenderup, 1952) How far
dependence it of any smportance 1n determining the outcome of treatment s
uncertatn but 1t 1s theoretieally possible that an infection with a preponderance
of dependent organisms might be perpetuated by streptomycin, and it 15 possibly
an additional argument for restricting treatment to the shortest time possible.
The stimulation of bacterial growth by low concentrations of antibiotics has
been reported by a number of worlers  This phenomenon, which for technical
reasons is not always easy to distinguish from the effects of other factors, usually
occurs when bacterla are exposed to a lower concentration of an antibiotie than
that needed to inhibit growth For staphylococei it has been shown to occur
n broth cultures with peniciliin (Miller Green and kitchen, 1945) and with the
same drug on solid media by Garrod (1951) who also showed that penxillin
increased the pigment production and colony size of Ps pyocyanea  In the hands
of Curran and Evans (1947) low concentrations of both penrallin and streptomycin
accelerated the germination of spores, and the growth of staphylococel and
streptococet 1n a skim milk medium, and more recently Story (1953) has found
that subihibitory amounts of penicillin will enhance haemolysin production by
preumococel  The mechanism responsible for this form of bactenal sumulation
is quite unknown although 1t is plainly closely related to a simflar phenomenon
scen with many other permicides, end covered by the Arndt-Schulz law which
stated shortly is Alefne Dosen reien grosse Dosen [&hmen of in other words, pol
sons are stmulants in small doses. However it 15 brought about, the basis of the
action is presumably nutnitional and it 1s mteresting that in the laboratory this
typo of sumulation has been most marked in a deficient medium
The production of larget colonies in the laboratory does not by any meany prove
that when exposed to the same concentration of the antibiotic under the quite
different circumstances in the body bacterm will grow more quickly or be more
vitulent and the part, if any played by sumulation i clinwcal infections ls most
difficult to assess.  Subinhibitory concentrations of the kind required to stimulate
staphylococel must be present at some time i every staphylococcal tnfection
treated, although the necessary concentranion will be speedily passed m the rapld
Hse of pencillin levels immediately afier iyection, and duning the longer period
when the penicillin level is falling surviving staphylococci are unlikely to be able
to respond to uny stimuhi  Possibly a more serious danger may he fn the use of
repository forms of penscillin in which blood concentration has been unduly
sacrificed for leagth of action, particulady 1n the trentment of circumscribed esions
into which pemicillin may have difficulty in penetrating, and a similar caution may
280
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presumably
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penkcilin. 1t #s certainly not due to the chemical pentralation of one drog by
anather
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now 8 considerable amount of evideace to suggest that they are not confined to the
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Who Teported ths, found (hat the mortality was 30 per ceat ;m those trexted with
peaicilin alooe but was 79 per cent fn those who received aureomyem 1n addition
o
From 2 practical point of niew it wonld be panfying 1o be abie to prodoce
synergistic sction, particularly 1n infections which respood only slowly and it i
even mote neceysary to avold neutralinmg the good effects of one antiblotlc with
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mvading organisms and their susceptibility to other forms of treatment, Invasion
by an active pathogen resistant to el antibiotics may be disasteout, and may even
givo rise to what amounts to n new disease. This has been reported by Jackson
and his colleagues (1951} from Boston where, of 91 patients with poeumona treated
with terramycin 7 dred 1 4 of whom there was 2 staphylococeal pulmonary
mfection and 1n 5 a serious staphylococcal infectlon of the alimentary tract,
This most unusual behaviour on the part of the staphylococcus has been Teported
apain by the rame authors following the use of terramyan in the treatment of
unnary infections (Womack and his colleagues, 1952) This type of super
infection has recently been reported with terramycin from other centres, and even
1 it represents Jocal cross-Infection with one type of staphylococeus, 1t is perhaps
a warning of the new disease patterns which may lie shead of s,

SYNERGISM AND ANTAGONISM

1t was a very natural development that two effective or moderately cflective antl-
biotics should be wsed together In the hope of producing s betler result than
followed the usa of either singly and combinations af this sort have been widely
used. Although theory has not caught up with practice, it Is in some cases possible
to predict the likely result of using an antibiotic pair  Much of this knowledge
we owe to Jawetz and his colleagues, whose papers on thls subject are summarized
in one publication (Jawelz, 1952) Stimulated by the failure of suiphomamsdes,
penkdliin streptomyein, sureomycin or chloramphenicol to cure a patlent with
subacute bactertal endocarditis due (o an enterococcus, they were fed to investigate
the effects of drug combinations on bacteria and in the belief that the killing of
miero-organisms rather than thelr inhibltion was essential for the successful treat
ment of endocarditis, they selected the rate of bactericidal action s the gauge by
which to judge their cesults.  Uting this method and working with an enterococcus,
they found that when penieiilin was added to cultures the majonity of the bactera
died at a steady rate, but a significant number survived  When streptomytin was
added to the same amount of perucillin the rate of bactericidal action was greatly
accelerated and all the bactena were killed even though the amount of strepto-
mycin added was so little that alone it would have been mneffective.  Thrs process
they called synergism  The antithesiy, antagonism, was d rated when they
showed that the addition of chloramphenicol to pemaillin, even in barely bacterio-
static concentration, greatly slowed the rate of killing, so that aflter 24 hours
more bacteria turvived than with penicillin alone

As a tesult of further work which has been confirmed by other workers, they
were able to divide antibiotcs into two main groups, the first compnsing the
bactediadal antibiotics pesallin strepiomyeln, bacuracin and neomyern, while
the second group contained the mamnly bacteriostatic antibjotics aureomycin
chlocamphenicol and termmycin  Members of the first group are somenimes
synergustic to each other sometimes indifferent, but never antagonistic. Membert
of the second group Are neither synergistic nor antagonustie to each other but simple
additive effects may occur  When a member of the second group 1s added to the
first group the combined effect depends on the suscepubility of the organiam
concemned to the group-one drug when it is susceptible antagonism may oceut
when 1t 18 resistant synergism may be sef;;. Why synergism occurs remains quite
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Absorption, distrebution awd excretion
When by Vnsigatficant amounts are absorbed, and as there us littke
s by the intestinal flora high fom are found in the facces.

Formuapurpwuthedm;h;mmmmmhﬂy although it can be ghren

subcutansomly or phaced directly fnto cavities,  Follawing latra
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foe spproximately 12 hours.

Streptomyein diffises widely to most parts of the body In normal subjects only
mashdxcuehtmpimlﬁtﬂd,b\ntnﬁnpmu{h\ﬂlmmmondplﬁam
amomits pas through the memmges. If high concentrations sre required, strepto-
mycln most be given directly by lumbar oc cisternal puncture.

Followlng parenteral adminostratron appraximately 5060 per cent of the strepto-
myein jected 1 excreted in the orine, and the high kevels so reached make strepto-
e & powerful urinary dumfectsnt.  In the presence of renal damage the nar
mal routt of excretion through the glomerull is blocked with a resnlting nse in
the amemst of streptomycin in the Hood, and 1 these oreomstances there 13 8 tisk
of producing toxic changes from a dotage which would bo safe in patients with
sormad kidneys,

Todaty
Drring the prodoction of streptomyein the parent fongus makes other sab-
staoces, inctuding b and these i

were ible for some of
the toxicrty of eary ssmples. Present day streptomycin i almost pure, and

sTept per mufhiitre of blood 13 This level i at about the
Lt reached by & slnghe doe of § gramme, and it bs mteresting that in the Medical
Cotmell's trial reported by 1, Crofton and Thomas (1951) a dose
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and tim Ing tests are y which involve counting the living o
present in media containing the antibiotics. e sorganisms

Combinations of antibiotics have been used for reasons rather different from
those discussed above. In the treatment of tuberculosis with streptomyan the
development of resistant stralns of tubetcle bacilli Inevitable if streptomyan 1
used alone for fong enough, can be markedly delayed by the simultaneous use of
another effective agent such as para-aminosalicylic and or iso-nrcotinic acid
hydrande, and such combined therapy is now the rule. How far thrs is necessary
or effective in the treatment of other fnfections 1s as yet uncertain.

Peniclllin was discovered by the keen observation of a fortunate accident, and
the later antibiotics have been due to vast research programmes planned only Io so
far as they are designed to test practically every product of pature. This hunt has
gone hand in hand with investigations of modes of action but despite o decade of
work there 15 still no certaln knowledge of the manner in which any of the ant:-
biotics act, and this lack of knowledge constitutes the greatest barner to a rational
approach to the problem of resistance Penwcillinase formation constitutes an
example, for here, If the way in which pencillin worked and the metabolic path-
ways through which pemaillinase was formed were known, it might be possible
to design n drug which although not antibacterial in itself would abolish penlellin-
aso formation and thus render resistant organlsms sensitive,

The prospects for rational investigntion in the next decade are perhaps better
Peters (1952) obsetves that  in the last ten years a great change has come over the
subject of intermediary metabolism It seems that at last, even 1f it be atill on the
horlzon a blochemlcal geography of the tissue cell can be envisaged in which the
enzyme reactions concerned in degrading substances lfke sugars and fats can be
tied to definite hustological structures in the cytoplasm™ and remote though this
may seem from the field of practical medicine, it was the work of Peters and his
callengues at Oxford far from the bedside, that led to the discovery of British anti
Iewisite so far the only example of a therapeutic apent developed on a logical bass
from biochemical principles. A continued expansion of these biochemical investi-
gations coupled with the advances that are taking place in bactenal chemistry may
in the next decade lead to the production of antibiotics deliberately designed not
only to attack organisms multiplying in the tigsue spaces but also to enter the cell
and combine selectively with bactena and viruses lurking there

MODES OF ACTION AND TOXICITY

Streptomycin

The discovery of streptomycin, announced by Schatr, Bugre and Waksman in
1944 was the culmination of years of painstaking research by Waksman and his
colleagues. Produced by Streptomyces griseus streptomyein 1n sufficient concen-
tration s o bactericidal drug which 1s actrve against many Gram-positive and
Gram negative organisms, and partrcularly against the tubercle bacillus. Fungl(
nckettsiae and viruses are unaffected  Chemically streptomycin 1s a base, and
the salts which may be formed, the sulphate, hydrochloride and calcium chlonde
complex are available commercially  Solutions of these salts aro relatively stable
and withio a pH range of 6-8 may be kept at room temperature for a month, o‘:
in a refrigerator for 3 months with very ltle loss of activity  Streptomycain
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and Warnng (1947) Crofton and Foreman (1948) and others, and has occurred
during the manufacture of the drug. It may be prevented by wearing rubber
gloves whea preparing and using streptomyein solutions.

The nisk of serious toxic manifestations and the great ease with which bacterla
become resistant to streptomycin has led to suggestions that its use shoakd be
confined to the treatment of tuberculons, and possibly of unnary Infechons.

Aureomycin

Aureomycin {3 a yellow crystalline substance produced by Strepromyces aureo-
Jaciens an organism that was 1solated in 1948 by Duggar working at the Lederle
Laboratorie sdivision of the American Cyanamid Company It is primanly a
bacteniostatic drug, and in scope is 2 broad spectrum antiblotie effective agint
Gram-positive and Gram-negative bactena as well as some of the nckettsme and
viruses. It has no action on fungi In the absence of molsture aureomycin and
ity salts are stable, and may be kept for months at room temperature.  Actd solu
tions retain most of their activity in the cold but at 37° after 5 hours 15 per cent
of the actvity is lost and after 24 hours 50 per cent 1s lost  Neutral and alkalme
solutions are unstable. The commetcial form usually available 1s the hydro-
chlorde.

Absorption, distribution and excretion

Aureomycin is rapidly absorbed from the alimentary tract and is usually grven
by mouth in capsules to disguise the bitter taste. Absorption from the gut
proceeds et a constant rate, and within practicable lmits cannot be accelerated by
increasing the dose. If the dose is increased there is no concomitant nse 1n the
blood concentration, but absorption s continued for a longer timo (Brainerd
and his colleagues, 1951)  Excretion is slow and for the majortty of adult patients
250 milligrams at 6-hour intervals will produce and maintan satisfictory serum
concentrations with little risk of gastro-intestinal irrtation  Given intramoxcu-
larly absorption 15 poor and there is considerable pain at the mite of Injection
Intravenous preparations are available for patients who cannot take the drug by
mouth  This method of administration rarely produces taxic side reactions but
is frequently followed by thrombophlebitis. For an adult 500 milllgrams grven
every 12 hours would be an average dose.

Given cither orally or intravenously aurcomyein diffuses freely throughout the
body enteting pleural fluid synovial effusions and the bile, In which it is concen
trated The majonty of authors have detected 1t in the cerebrospinal flurd, and
the results in the treatment of meningitis confirm that at any rate in the presence
of inflammation aureomycin passes through the blood brain barrder It 15 present
in high concentration in the urize and following oral dosage can be found in the
stools There is some uncertainty as to how far aureomyan penctrates the intact
skin, but judging by the results of treatment, it diffuses through it in the presence
of inflammation

Toxicity
Anreomycin sppears to bo free from any serious toxic effect when used in reason
able dosage, although a number of minor reactions may occur and these have

sometimes been suffiiently severe to preclude further use of the drug. With
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The capacity for cawsing renal damage, which has been accompanied by albe
muserm and 2 tae m the blood urea, has severely limited the ose of baatracin
and 1t 15 now employed mainly fn the focal treatmemt of infections insenmtive to
other antiwodes. A further umall field which has been only tentatively explored
5 1t tse 0 synerghtc bination with apotber dotic in the of

Polymyxin

There are sevenul polymyxins deugrated A, B, C, D and E, all of which
derrved from various struns of Bacrlhes polyeyxo lviddyd.kﬁbw:dwﬂerpﬁ
hm. They are all polypeptides, dufferiog 1 the tumber and kind of amino
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of such reactions  There is little antibacterial action on the intestinal flora, and
the loose stools and diarrhoea seen with aureomyein and terramyein seldom occur

Chloramplienicol contains a nltro-benzene radical and the first suggestion that
chloramphenicol might effect blood formation came from Recimos and fus col-
leagues (1949) who noticed transitory leucopenia while treating children with
prcumonit.  Since then Gill (1950) and a number of other authors have found
that chloramphenicol may lower the white-cell count, but reports have been few
and such a depression cannot be regarded as a serious hazard of chloramphenico!l
therapy A much more serious toxic reaction was first reported by Rich Ritterhof
and Hoffman (1950) These authors descnibed a fatal case of aplastic anaemsa
following almost 3 months treatment with chloramphenico! for a urinary infection
and after a lag of a year further cases have been reported At the time of writing
so Dittle inforination i3 available that an assessment of the likelihood of aplaste
anaemia developing as a result of treatment is not possible. According to one
authority the risk is probably not less than 1 in 100 000 nor more than 1 in 10 000
courses of treatment (Witts, 1953) but these figures are hard to reconcle with senes
such as those of Wilson and his collengves (1952) who described the occurrence of
aplastic anacmia In 2 out of 62 patients treated for bronchiectasts  Thereis as yet
no clear indication that aplastic annemia i3 more likely to follow long courses of
treatment rather than short ones, repeated courses rather than single ones, or
courses in which some other drug is used in addition, and until these points are
known the future value of chlommmphenicol will remain uncertain - When other
antibiotics are available typhoid fever is the only imperative indication for the use
of chloramphenicol and for the time betng 1t may be considered advisabk to
restrict its use to the treatment of this diseaso and to that of infections due 1o
strains of bacteria resistant to other agents. Indiscriminate use, or use for the
treatment of trivial conditions, is certainly to be deprecated

Terramyein

Terramycin the latest of the broad spectrum antibiotics, was announced by #
team of workers from the Pizer Company 1n 1950 A product of Streptonyees
rimosus 1t 1s amphotenic in reaction and 18 stable in solution  The range of antt
bacterial activity resembles that of aureomycin 1n that Gram positive and Gram-
negative orgamsms are affected as well as certain rickettsiae and viruses. The
closeness of the companson with aureomycin is probably more than coincidental
chemically the two antibiotics appear to be very similar and bacter: found
resistant to one are nearly always resistant to the other

Absorption distribution and excretion
Absorption from the allmentary tract 1s rapid and the drug may be detected 1n
the serum within 30 munutes of 1ts administration  The conceatration in the blood
{ncreases as the oral dose rises from 0 § gramme to | gmmine, but above this level
little further increase 1n the blood concentrtion takes place- Single doses pro-
duce satisfactory blood levels for 6 hours, and some terramycin i frequently
detectable for 24 hours. If the drug cannot be given by mouth an intravenous
reparation 18 avulable.
P Tcm;lg’mn diffuses readily through the body passing when inflammatlon is
present into the cerebrospinal fluid A considerable amount 18 excreted in the
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RECENT DEVELOPMENTS IN THE USE OF ANTIBIOTICS
against the majorty of Gram-negative or Tudmg Preudk

cyanea lIts parenteral use 15 now limited to infections 1n which the nsk of&
symptoms 1s counterbalanced by the impossibility of using any other antibiote
1n theif treatment, and to infections such as those of the urinary tract in which the
effective dose of polymyxin is less than the toxic dose.  Intrathecal admnistranon
of polymyxin 1s apparently free from danger and there have been a number of
reports of its efficacy in the treatment of meningins due to Ps pyocyaneas  Absorp-
tion from mucous membranes, wounds and the gut 13 so shight that no harm hag
come from prolonged local or oral administration, and used in this way polymyna
may be of considerable value. Tt §s claimed that bacterial resistance to polymyna
develops only with difficulty and that skin sensttization js rarely seen, and as the
rate of skin sensitization to bacitracin is also low the two antibiotics have been
combined in a single ointment, and Gastineau and Florestano (1952) stated that
excellent results followed its use in the treatment of superficlal sk infections.
Their omtment contained polymyxin B sulphate, 8 000 units per gramme, and
bacitracin, 400 units per gramme. The base was composed of lfquid petrolatum,
white petrolatum, a polyhydnc alcohol fatty acid ester (glyco wax 5932), poly
cthylepe glycol 400 di-stearate and polyethylene glycol 400 di laurate.

Viomyeln

Viomyein, 1solated from Streptomyces puniceus, was first deseribed by Patelska
(1950) The chief attraction was that it was effective in vifro against streptomytn-
sensitive and streptomycn-resistant strains of the tubercle bacillus although less
active than streptomycn against other bacteria  Trials have shown it to be of use
1n the treatment of experimental tuberculosis in ammals, and m the treatment of
patients, but while being Jess effective than streptomytn 1t 15 also connderably
more toxic, cauting renal damage, neurological symptoms and electrolyte 1m-
balance. These toxic effects are sufficiently severe to make 1t doubtful if there
any futore for the systeric use of viomycin.  No reports have yet been seen of
its use as a local application,

TABLE
SENSITIVITY OF 50M2 PATHOGENS TO 7 ANTIBIOTICS

, Arerage minimaun ishibirory comcentrations in micrograms per milifire
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Norw in this Table of organms of dermatological Interest aro dus (0 the kmpractica-
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against the majority of Gram-negative organisms including Prewdomonas Pyo-
cyanca Its parenteral use 13 now limited to infections in which the risk of touc
symptoms 18 counterbalanced by the impossibility of using any other antibiotic
In their treatment and to infections such as thoss of the urinary tract in which the
effective dose of polymyxin is less than the toxic dose. Intrathecal administration
of polymyxin is apparently free from danger and there have been a number of
reports of fts efficacy in the treatment of merungitls due to Pr pyocyanea, Absorp.
tion from mucous membranes, wounds and the gut is so slight that no harm has
come from prolonged local or ornl administration, and used 1n this way polymyxn
may be of considerable value. It 1s claimed that bacteral resistance to polymyxin
develops only with difficulty and that skin sensitization 1s rarely seen and as the
rate of skin sensitization to bacitracin is also low the two antibiotcs have been
combined in a mingle ointrment, and Gastineau and Florestano (1952) stated that
excellent results followed its use in the trentment of superficaal skin infections.
Thelr ointment contained polymyxin B sulphate, 8 000 umits per gramme, and
bacltracin, 400 units per gramme. The base was composed of lquid petrolatum,
white petrolatum a polyhydnc alcohol fatty acid ester (glyco wax $932), poly-
ethylene glycol 400 di-stearate and polyethylene glycol 400 di-laurate.

Yiomyeln

Viomycin, 1solated from Streptomyces puniceus was first described by Patelski
(1950) ~ The chief attraction was that it was effectrve in vifro against streptomycin-
sensitive and streptomycin-resistant strains of the tubercle baciflus although fess
active than streptomycin against other bactersa.  Trials have shown 1t to be of use
in the treatment of experimenta! tuberculosis 1n animals, and in the treatment of
patients, but while being Jess effective than streptomycin it Is also tderably
more toxic, causing renal damage, neurological symptoms and electrolyto im
balance. These toxic effects ars suffickently severe to make it doubtful if there bs
any future for the systemic use of viomycin. No reports have yet been seen of
its use as a local application.

TABLE
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Erysipelold is a self limiting infection and this has led to some difficulty in
assessing the results of treatment. hang (1946) reporting the treatment of 115
cases of eryzipelaid, found the average duration under treatment to be 17+ days,
but pointed out that thers was considerable vanation between cases, ranging in
his series from a maximum of 51 days to & minimum of 7days. He found penfcillin
applied as an ointment to be mefective, a finding confirmed by Speight (1951) 1n
the observation of over 1 000 cases seen 1n the course of 7 years.  Most authors
have found the sulphonsmides to be of no value and the antibiotic of chotee 14
penicillin which has a prompt and well marked effect on the course of the discase,
although relapses are likely to occur if treatment is stopped while any signs of
Infection are present

The sensitivity findings suggest that the newer antiblotics should be as useful as
penicillin in the treatment of erysipeloid but so far the only evidence in support of
this view 13 the report by Waage (1950) who described “seal finger  presumablyan
infection wath Erysipelothrix which occurs among Norwegian seal hunters, and
responds rapidly to aureomyan

Non-vepereal treponematoses

1t is now recognized that infections due to the treponemas, closely allied to if
not jdentieal with Treponema pallidum ore widely scattered throughout the worlkd,
That to-day they are found more espeaally mn tropleal and sub-tropical countries
is probably related to the primitive iving conditions in these regions, and the
greatet opportunity for the non-venereal spread of infection  Evamples of these
diseases include yaws, pinta bejel of Iraq and Syna and the wnfection njovera found
n Southern Rhodesta. For all these forms the amsenicals were valuable, but
they have now been replaced by penicillin and the later antibiotics.

Befel and nforera

The value of penicillin in the treatment of bejel has been shown by Akrawi
(1949) and Hudson (I1951), and in the treatment of njovera by Willcox (1951}
In these and allied infections symptomatic improvement is rapid but complete
serologrcal reverse is slow even after large doses of pemcilim

Pinta
This disease is now endemic in Mexico Venezuela Ecuador Columbla Brazl

and throughout Central America and it 18 estimated that at least | miflion cases
exist Pemcillin was first used by Zozaya, Varela and Castro Estrada (1944).
They found that the treponemas, which had been fsolated by Sacaz, Grau Triana
and Alfonso-Atmenteros in 1938 and named T carafeym diappeared from the
lesions in 8 hours, and the excellent clinical response to the treatment of this discase
with penicillin has been confirmed by other authors,  The newer antibiotics have
been employed successfully but in the hands of some workers have not been as
valuable as penicillin (Rein, Kitchen Marquez and Varela, 1952)

Yamy
yYaws 1 still 2 major health problem more especially in tropical Afnca Central

merlca and the Paclfic lslands, although mass treatment campaigns are begin
:ing t?n:duc: the incidence  The treatment has for years followed the same
]
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hnunutmﬁmsypbﬂn.mdllhmmlmdthnmw;hlhclﬂnhbmof
pr[mnrymnwnd:ryylmcnnbebalcd.tberc-lcmcofyl“clnbcudlﬁkuh"
{hat of syphlfie. Infectious refapses are ot infrequent after short courses of
ancakals (Pardo-Castello, 1939), and arsenicals are ot without toucity more
epecully I undernourished subjects. In areas where both yaws and trypanc-
mmmmnmkmtmnmmyberadﬂypmdncd,
a5d foe thess reatom and on acconnt of the expense, the use of arsenic for the
treatment of yaws, at least in tropical Africa, is undestrable.
Pmnﬂlinmvﬂa-nmmcﬁcmveupm,mdoncfrmrmmzakhy On
pumdsdmbmnpodlayfoﬂmo{penbﬂlnhnebccnfmdmﬂ
u&d.m:nﬂuomdlmmummhofl—ﬁ-nprmh;mm
Thkmlﬂ\tbclmmtndhblccppoﬂunhyfordrm:of}i ‘N-dibentylethylenc
damine perdcillin described by Ellas, Prico and Mermon (1951). With this
peepanation detectable levels of penicillin can be maintxined in the bood for 14
day1 or more, and bere at last would seem to be & chance of curmg these infections
with & ezgic injection.
The pewer

yeln, ch pherdcol and ycln have all
been nsed with success, and by some anthoms with more soccess than penicillin
(Loughkn, Joseph and Schaefler 1951 Loughfin and Joseph 1951 Payne, Belle
e and Jean, 1951). The fact that these autibioties can b6 given by mowth may
be advantageous for the individual patient, bat 1 of doubtfol value jn mase treat
nﬁ;ﬂmmmummm-mmlumﬂ\hhhmd“ﬂm!
» medication, particularly when the patients themselves are respoasibic for
vty

possession of mtisfactory relatively cheap non-tomic agents has for the firat
thoe made possible for the cdicatl of no )
asd soch campagns are In progress m varous parts of the world.  Ambitiows
Guragh thexe schemes may seem, the eradrcation of aibbens (a malady which some-
what resembied yaws and syphulls) from the Highlands of Scotland daring the last
mm'ylmahcﬂnlhll ] trep can be o d it will be

AMETEIDE 10 dee 1T s treatuwent alone 1 effectrve, without an accompanying
mprovement 1n the general conditioms of life.

Axfhrax
AL
the present peswillin n undoabtedly the fint chokee for the teatment of

postthe blood cultures were obtained in 3
patients.  La Bocetta (1948) treated 3
mnhmm?ﬁmm;mu@mmﬂu Hbﬁndlnp.v)vhjdnp;
workers, i had usmally di
y from the
hlomlhnmn:hhmu—nhommundmtqmpwnuﬂcimptmmmmv&un
The susceptibility of Borlius amthracis o
the newer antibiotics has been |
Rxd by & number of wotkers. ( e
::nit‘l‘sm o o ‘o(hnma (195%), m u?cmmmnﬁ'on of 18 straing,
P and hb results ¢ “been J
practee. Clarle (1952) treated 4 Q!b’\hb chh‘)o'rlmvc wphenkol,ﬁr mm omvbomm
E-24




RECENT DEVELOPMENTS IN THE USE OF ANTIBIOTICS

recovered aud Gold and Bogen (1951) treated 8 cases of cutaneous anthrax In 2 of
which aureomycin was used in 4 chloramphenscol and in 2 terramyctn. Al these
patients responded well and it Is gratlfying that for the treatment of this once
malignant disease there is now a selection of rellable antibiotics available.
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CHAPTER (6
CORTISONE AND ACTH IN DERMATOLOG)

MarON B Surzasreer
With an Introduction by Bram Rose

INTRODUCTORY REMARKS ON THE GENERAL PROPERTIES
AND SIGNIFICANCE OF ACTH AND CORTISONE

TUE ANTERIOR PITUITARY secretes ACTH (corticotropun), the chemial nature of
which is not clearly known although It Is probably a polypeptide, Liberation of
admmistration of ACTH stimulates the cortex of the adrenal ghnd to hypertrophy
and increases secretion of a group of biologreally active steroids. These are refemed
to collectively as corticords.  They are of known chemical structure and may be
divided convenlently Into thres groups according to their major properties. The
most important to thiy discussion are the glucocarticoids with an oxygen on Cyy
(see p 315) Cortisone and hydrocortisone (compounds E and F of kendall) are
the prime examples. 1t 15 possible to assay the metabolic end product of the
gluco-corticords 1n the urme by biologrcal means, and this 15 probably the most
reliable test for activity of this type of compound  The second group of cortxcords
cloborated by the adrenal cortex is androgemic in nature being refted fo
testasterone,  The androgentc corticords are metabohized to the 17 ketosterolds
which may also be assayed in the urine.  While assay of the urtnary 17 hetosterords
is an Indication of adrenocortical activity 1t provides little information regarding
the production of l-oxycorticoids or cortisone lke activity A third type of
corticord for which no practical test has as yet been devised is that related to
desoxycortkosterone. This has its major eflect on electrolyte and water metabolrsm.

Stnce the effects of ACTH are mediated through the refease of cortisone or hydro-
cortisone, the effects of administration of bath types of compound may be con
sidered together

Carbohydrate metabollsm 15 altered throngh an increased production of glucose
from protein  n addition the utilization of carbohydrate is reduced  There
may therefore be impaired carbohydrate tolerance with hyperglyciemia and
glycosuria 1t is posmble that continued ndministration of these hormones may
lead to dinbetes mellstus but the incidence 1 low and seems to occur only m
patients with & dubetic background A patient with mid diabetes may be treated
for short periods if necessary withow! fear of permanently increasing the severity of
the diabefes  Severe dubeter, however is a contra indication 10 the use of these
h°m metabolism is altered n that a negative mitrogen balance occurs, but
(tua 15 not often of great clinical significance  However if osteoporosis iy present
1t 13 probable that loss of protein may further aggravate the condition along with
the loss of calcium that occurs spontancous fracture of vertebrac may ther ocour
1t is necessary to cofrect osteoporosis by the admmstration of o hugh protein diet

9%



INTRODUCTORY REMARKS ON ACTH AND CORTISONE

alcm supphenent and testosterone before administration of ACTH or corth-
:mz.nd\hnrépm;bmldbemhulmdulonguthcmbomonulmm
Amaicncyforfuldepoﬂ(nbexh:ﬂcdmnybemmlhprdonpdndmlnktﬂ
pon o ogh dosage. Thumyhccanwmnifatbythelppnnmeofmoon
facacs, [t pads or geoeral obesity These changes appear to be related in part to
wmmkm;mmmwmmmm-ﬁmuyh:kmund

of obesity

Changr in the lyte pattern are 1 t with a tendency to sodigm
and chioride retention,  One of the common sido effects secondary to this is the
wndlﬁmddcpudm!otdﬂmvhkhunbeommbyﬂwmﬂ'kﬂoﬂo{nh
in the dict,

Tranpent hypertension {s more common after the adminstration of ACTH
posibly doc to the fact that di ik pounds are

from the adrenal glands as well as cortrsone. It s seldom seen with oral cortisone
therapy  As a genenal rule, ACTH and cortisono shoukd not be edministered to

pabents with marked hypertension.
Potastiom excretion i3 enbanced by a change in the tubutar mechanism of the
kidncy but the of muscular weak or d hic changes

e not common. The adrunbstratson of potasstum chlonde in enteric coated
caprukes will correct the defioency

Alterations m the blood morphology following ACTH or cortisone therapy
conist of & red in the I fnophils and lymph an incresse
in the polymorphonuclear nentrophils, and a decreass jn the erythrocyie sl
mentaton rate i the latter was previously elevated.

In sdduon many immune and inft y Tesp may be d with.
The exsct mechanitm wherehy these changes arc brought about is still obscure
althongh tymphowd tsne tends to be reduced.  There 15 evidence 1o show that

The eappression of fbroplasim and other featares of the geoeral mechanbsm of

brfammation in conjunction with those described above make 1t evident that the

% and symptorm of acute 1nfection, or those of & perforated vescus may be

compietely musked 1f the dose of ACTH or cortisone bs high, So long a5 coe 13

t:!nﬂmtheomdiﬁ.mmymndaqmt:uzp:mybeulcmw:hum:
of suitable antibk or surgpcal intervention (see p. 298)

h d, A and 1 shoul pot be given to patients
:l:tu];mmdmnhmmn@-dm%umumrym
alde.

Ia toberculons, acceleration of the dicase may occur These compounds
\:::fmoonm-udnmtfmlc(mm y,' Y fub K
ewepuon to thn B Addhon s disease complicated palmonary tul
Culosia, where both condions mast be treated. lubouldbebyncrtcdduttho:se
o(mmrcqunndrortbemrmlofwuould]mhhlbeordqdu—ﬁo
milllgrama of cortsone per day Thnhnmmhnmnadmlhmhcommon}y
u!cdrorunnu;omyofo(hamndmomnxhulboglbomwbedetﬂbad
Outnkdpdmury(umlommdoummmmhmof

A(;LHorcmnonc‘bmanmuwilhlhhddeummbeurduﬂynlcbad.
miet{erence uphyudo;ujmh;mbﬂmmn(ury and adrenal caosed




CORTISONE AND ACTH IN DERMATOLOGY

by the administration of ACTH and cortisone 1s of connderable importance,
For example, ACTH depresses the activity of the anterior pituitary while stimu-
lating adrenal cortical activity  Cortisone and hydrocortisone on the other hand
depress the activity of both anterior pituitary and adrenal cortex  Thess reletione
ships aro shown in Fig. 49

Normally there fs a heightened reaponse on the part of the pitwtary adrenal
mechanism as a result of acute infection, traums or major surgery Through
nervous pathways mediated via the hypothalamas, the anterior priuttary sectetes
ACTH in greater quantity with subsequent response by the ndrenat  If ACTH
or cortisone is admunistered this mechanism may fa) to respond  Deaths have
been reported following the withdrawal of a daily oral maintenance dose of as
Hitle as 50 milhigrams of cortisone before & surgrcal operation  In such cases the
adrenals fail to respond to the demands at the ume becsuse of atrophy due to

> ArEnL \ arow.

N i
UESOCTCORTICOSTERGNE ANCROGENS
(t KETOSTERDDS } ommisone

COAMSOHE CORTISONE

(GLUCOCORTICONS |
(@) (k) (©)
Fro 49 —Relationships and hetween the sction of sdrenocort!

cotropic hormone
COMArsons

CTH) and of cofthone. (a) Norma! relatiom (8) Effects of ACTH administration (inhl-
((a?dou of anterior pliuttary sttmufation of adrenal cortex) () Effects of cortisane {imjected o
orsl). (Iahibition of anterior piturary and adrenad cortex.)

hotmone thernpy  Under clrcumstances such as acute infecion or perforation of
an abdominal viscus necessitating sargery it 1s necessary therefore, not only to
malntain hormone therapy but to wncrense it considerably 1n order 10 avert almte
of collapse. For similar reasons, mperh;)gc the ;l:;c gradually 1s preferadle to
t withdrawal when treatment has to be stop)

ubgrr:a]ly it 15 clear that both the desirable, as well as the undesirable cfz‘ccfs of
these compounds are temporary in nature.  They neither cure not do they damage
when properly used.

THE PRESENT STATUS OF CORTISONE AND ACTH IN
DERMATOLOGY
H and cortisone
d in dermatology is more modern than the use of ACT.
::on:mwd of medicine have the date accumulated more quxckly m;&fma
mass  Much of what one attempts to set down 13 being altered by new veries
28



PRESENT STATUS OF CORTISONE AND ACTH

at the very moment of the writing and the spece aliotted to the present section
vouid pot sutfice for the mere Listing of all the pertuent publications. Therefore,
comprehensrvenest oc

fermation ot present avallable regarding the pharmacologic aspects of adreno-
corteal sterosds and ACTH in man are referred to the comprehensrve and critical
renews now sppearing serially in the New Englond Jowna! of Medicine (Thorn
aad his colleagoes, 1953 2, b, ¢ and d).

Tn selecting the topics whuch follow 1 have been guided mainly by two considera
tioes (1) mry persoaal scquaintance with the particular subjct and (2) my estimate
of the viloe of 1nterest it may havo for the cimical investigator or practitioner of

CONTRA-INDICATIONS AND PRECAUTIONS

It is woorthodox and perhaps atso oninspiring to begin by listng dangers, dh-
sdvantages and  doots —neverthelen so great are the risks of possible ill effects
aitending the wse of these hormones that 1 bebeve 1t justified to state them at
once and a3 emphatically as pomaible. It is the conviction of every consclentious
physician who has used ACTH 204 cortsone for any considerable period that
these hormones should pever be given without the most clear-cut Indications,
nu'(xeudnykmg:r\bﬂnmn not in & dose one milhgram higher than
needed.  For as Rose has polnted out In his introductory remarks, among the
dhorders that bave beea prod or activated are  hyp b

herrt fallre, are-up and apread of fectt {udh berculost

thromboses, hacmorthage, diabetes, perforation of grstro-inteatinal cers, osieo-
od




CORTISONE AND ACTH IN DERMATOLOGY

for example the concurrent adminustration of aureomycin terramyein, and others
of the antibiotrc group of drugs will be almost routine in those cases showing a
tendency or suspected of a tendency to pyogenic infections approprate diet and
perhaps insulin administration will be prescribed in those with disorders of a
hyperglycaemic nature.

Even when such disorders are excluded at the first examination it ss advisable
that every patient recerving the adrenal steroids or ACTH should be committed
to the following regimen.

(1) An examination each week or more often, fo ascertain blood pressure and
weight, It should be noted whether there 1s ny degree of glycosuna whether
there 15 oedema formation and any purpuric effects.  Psychic or emotional changes
(hypomankc or depressive or agitated) should also be watched for carefully

(2) An examination monthly or oftener should be made noting the blood
levels of sodum, potassium and chlorides.  When ACTH is given a count for the
number of circulating costnophils should be made.

(3) During the treatment and whenever the physician thinks necessary sheletal
x ray examination should be made. Among the other examinations which should
be given are tests for urinary 17 ketosteroid and 11-oxysteroid excretion studies
of bleeding tendencies and blood-clotting factors fasting blood sugar measure-
ments,

In addition to routine examinations, the following restrictions and supplements
are prescribed for all patients on long-term therapy with these hormones,

Routine

(1) A low sodium chlorrde (salt poor) diet should be enforeed to prevent salt
and water retention

(2) Between 1+0 and 3-0 grammes of potassium chlonde should be administered
daily in the form of capsules, preferably enteric-coated and taken after meals.
This dosage should be adjusted according to the weight of the patient, the amount
of cortisone or ACTH the patient 13 receiving, the clinical findings and symptoms,
and the results of the chemical studies of the blood

(3) Other adjuvants as they are required—insulin testosterone calcivm apd
high protein diets antibiotics vitamin C vitamin Kk Electroshock therapy may
be of value n treating psychoses induced by ACTH or cortsone. (A patient
suffering from pemphigus who became violently manic under the necessarily huge
doses of hormones, promptly retarned to his normal psyche after & few clectro-
shock treatments. It 1s partrcularly noteworthy that this patient has now for
more than 1 year tolerated moderately large maintenance doses of cortisone
without untoward psychic or other effects.)

INDICATIONS AND USES

As far as is known today ACTH and cortisone do not cure any discase. When

successful they suppress the mamifestations and symptoms—thelr effects may

therefore be termed morbidsstatic  Fortunately it has turned out that thl:

morbldistans 15 accomplished without material interference with the natural

course of & disease towards its own cure or remission  Therefore the admirusu-nr

tlon of these hormones in doses sufficient to suppress the signs and symptoms 0
300



INDICATIONS AND USES

Iiness amounts 1o & *cure if It can be continued watl] the appearsnce of Natare s
e, Tkhhaﬂymmplhhndbmgmmﬂyndfﬂmﬂedda—mtm:ﬂ
numnﬂﬂmmmctdaﬂndﬂ:fromlphmofdmﬁuLarucaxof
wicarh from a single expovure to & drug ot food. Moreover with the precautions
hnfbuihtbnpmccd!n;m}ou,mblm-ndchmnicskludbmmmoﬂmbe
kqu:h&vdyfmufdmmdmnptmm\hmghthﬂmg—wndnmdndnﬂrdm
tow of peppressive doses of the bormonct, Once agatn it 13 most fortunate that
ﬂzedo::r:qtdmdwnnhmrnmhsnmhurnmmpkterdztmmnydumk
derpratosss are 30 often within the range of the patient s tolerance. It is now
mﬂidndﬂmmnyumo(dmtmnnhunmwmﬂ&mnpmgm

Fio. 30 —Wiowan, aged M yars ()
o Jytans durabon—bef:
dom

g
3

onal cortisone daily as
“'bmr:dmty o
m::yfamnmmlmluubcfoundwhohnmm
i bk requuriog any hormonal adjovants wiatsoever and, of eo
dor Mﬂhh:hmhngnﬁmﬂydfmminwnedmbmnfurﬂxuhofm:;’
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CORTISONE AND ACTH IN DERMATOLOGY

therapy in chronic but ordinarily self healing dermatoses, such as atopc derma
titis (including infantile eczema) distinctive exudative discold and Ichenoxd
dermatosis, nommular eczema.

In view of all the foregoing pros and cons, there are few situations in medscine
which require more of the physcian s judgment and conscience than does the
decision whether or not to give cortisone or ACTH in a given case.

ewith dn-
maje aged 41 n (a) Typkal severe penerallred dotinctlve exudatrve
%Mwummﬁu (&) after 6 days on oral cortizone (150 millgrams per day).

desperate and ordinanly fatsl d as pernph and acute d
n\:(x; l’uu;\}; erythematosus, the dez"lnon 13 not generally difficult—there is r:;;xh:g
better avallable today and these hormones should be gaven as early a!ﬁ)?osn e ;ﬁ_
in sufficient dosage  This will often prolong life and transform a ::1 cnnl;njg&m
bund patkent 1nto o functioning and relatively happy mhnbﬂlm:_ tnlubuz !
human being,  In chronie and subacute diseases which are never :d ; ronlllc
highly distressing and incapacitating—severe atopic dermatitls {including 1nfa;
0.
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cm).umunh:mu.dbtmah'eumdvedmoidmd lichenosd derma
mﬂdwm&r&.mmmmmmdmmm
mtwluopu:nmu-“tonxoruouomc"uoftmuddnmmd
ﬁaﬂnd@mnmvﬁﬂ:aumlmodcm“dmoﬂdm‘ For
whik these diseases do pot end hife they often sulg it (Rothuoan, 1952) (Figs. 50—
o1 hh&utfonmymuhn!}ntwhmad\dknmmumnhwﬁﬂedmd

P 52 —(s) Atopet dermetrta (6) afier one  eck of oral cortooe.

whett the dermatosls 15 & severe one, when
1t materially 20d erl
'ﬁﬁl!llltfmn:\ommd ludphwelw‘hhhmblifewonhy mwhﬂe,l::hwhm( el‘l.l‘:‘e
m&dmnﬁomlmai-bmanb:mth{unyfoﬂmmcurduﬂy
W\n-a Hd:o these hormones 18 jastified.  Fos in so<calied “benign derma-
- 1hey will often prove to be the tonchstone which transmmtey a mcless
&mmmmuﬁaulehmudwmb«onod«y
There 1y two other restrictions which 1 would place upon this deasion to
uhmmmAm The first fs tat these hormones generally shoald
nhmmwu;ﬁmmwhmmmm}m



CORTISONE AND ACTH IN DERMATOLOGY

previowsly fouad usefud m the treatment of the particular type of skin disease
for example, locatl treatment and radiation therapy 1t is my conviction that one
of the very greatest benefits to be derved from cortisone and ACTH in derma
tology is that they often rapidly transform a weeping and inflamed constantly
scratched and denuded highly irritable and umversally intolerant skin surface to
which no local remedy can effectively be applied into one which will tolerate and
be benefited by external applications of properly chosen topical medicaments,
Secondly Is that the patient s dermatosis should first have been accurately class
fled by & qualified physician as indubimbly belonging to the class of skin disenses

- - n -

2] ®)
Fia 53 ~—(a) Pemphigus vulgaris (8} afier 2 months of oral corthone

known to be favourably influenced by permusible doses of the hormones in
on
qu_;t:)” dermatoses which are now considered to be in the categorv of those
which can be helped by these hormones are listed 1n Tables1and 11 These Tables
are based on the reports of numerous investigators, as well as on my own expenence
(Bachr and Soffer 1950 Bavles, Stout, Stillman and Lever 1950 Brunsting,
1953 Cannon and his collengues, 1951 Costello 1951 Dillaha and Rothman,
1952 Freaux, 1953 Ferriman and Wilson 1930 Frazer and his colleagues,
1951 Grace and Combes, 1949 Hasersck Corcoran and Dustan 1951 Kun}ele,
Grant Mallek and Eden, 1950 kierdand and Hines, ISSI\deand unddr
colleagues 1952 Roche and his colleag 1951 p amd Oe\n”:‘
1951 Siltzbach Posner and Medine, 1951 Sulzberger and his colleagues, et
Sulzberger Witten and Yaffe, 1951 Sulzberger and Wolf 1952 Thorn an
colleagnes, 1953 Tulipan, 1950)
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INDICATIONS AND USES
TABLE 1
Druiatoses v wiicH ACTH AND CoxTrons Are FREQUENTLY EFFECTIVE AS
MOREDOTATIC AGENTS

the cluld, sdobescrnt knd adut)
At dermatic (a1 ixfant,

Exfotamve {duo to various canees, Dcludiog peorisals)

of the hanch
meﬁ and tichenodd chroax: daramtosts (Swizbwryrr amd
Garbe)
Iwingo herpetiformis

Buard om soparts of ewbers
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CORTISONE AND ACTH IN DERMATOLOGY
DOSAGE AND ROUTES OF ADMINISTRATION

Administration of adrenocorticotropin

ACTH can be given intravenously or intramusculacly  For the deep Intramuseular
route both the ordinary aqueous suspensions and newer preparations which form
a depot and permit slow absorption are now available. In all cases the ACTH
acts indrrectly and therefore only when there 1s a responsive adrenal cortex which
the anterfor pituitory hormone can stimulate to produce those sterolds which
presumably act directly upon the diseased tissues.

In contrast, cortisone (or perhaps other cortical sterold derivates of this hormone,
for example, hydrocortisone) acts directly upon the affected tissve.

There are therefore fundamental qualitative differences in the mechanisms of
action of systemucally administered ACTH and cortisone or hydrocortsone.,
However In dermatologic practice their therapeutic effects are generally similar
or identical  The exceptions are those rare instances in which there 13 insufficent
adrenal cortex to respond to the ACTH (for example, Addison s discase) or
where there is an allerglc renction to the ACTH—or perhaps even to cortisone.
But on a quantitative basis the biologic effectiveness of the different hormones,
different preparations and routes of administration are by no meansy equivaknt—
that 13 to say 1 milligram or 1 mternational umt of ACTH glven intravenously
has biologic effects quantitatively different from | milligram, or 1 unit gven
mtramuscularly and 1n turn these both exert effects different from those of 1
mlligram of cortisone given by mtramuscular mjection or by mouth

TABLE II1

COMPARISON Of Dases oF ACTH AND CORTISONE ESTIMATED T BE THERA
PEUTICALLY OF APPROXTMATELY EQUAL EFFICACY
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INDICATIONS AND USES
The ppruth!a:ﬂ'amvcnﬂmvhkhluv:hemfoundloprmﬂhthewipy
dm;dmmuubownluhbhlllwhhhhhnmdmmnﬂfqpnblhﬁou
(Sairberger 1952) and on studics by Bloom, Sobel and Peldg (1953).
cticata

1t may be adv to give coe hormone ot
ong preparation in preference to the othens, For cxample, In order to get a mupidly
progressh higus or acute fnated lupes eryth speedily under

control, the phymcian may choost 10 give inmvenous ACTH by slow wfoson.
This s wsnally administercd like otber drugs by the slow drip method.  Ten to 25
mSDmﬁhmmvdJmh:dtnl.lIﬂuﬂUﬂﬂruu{lSpuctnlw(mmdﬂmcin
serile distilied water are adminbstered Intravenousty during a peniod of 612 hours.
1t has been found that sometimes it 18 necessary to give as much as 100 milligrams
in eath 24 hours in order to get & case of pemphigus under control.  As will be
seent from Table 11 this may be regarded as the equivalent of a3 much as 1,250
4000 milfigrams of oral cortsonc—a huge dose. In most dermatoses ACTH
by azy route will be used only for a perfod of a few days to a few weeks, and the
patent will be swiched to an ambulitory state and to ol conbsone &3 000 &8
femsible. The exceptions are those rare cases which do not tolerate or are reshtant
o cortsone by mouth or which reqarre continuing bosprtalization or patients
who for amy reason carmot be trusted to take the oral medication as directed and
to come to the phyncian for the emential regular cxamumations. In the Jast
mentiosed clrenmstances, slow-acting ACTH gel grven by Intramoscular infectbon,
or cortisone by the fntramuscular route, may be contmued In peeference to oral
cortyone.  Another sitmtion reguiring ACYH may be a threattned or actmal
exhaostlon of the adremal cortex by long-continued exposure to lerge doses of
cortgone.  While theoretically pomaible, this must today be regarded s one of the
rareet of aff the known cortisone {fi-effects in man, There are nevertheless some
fnvestigatons who hold that long courses of cortisone should be Interrupted at
mhrinmnh,lnd;hoﬂm\muofACﬂ{mmrpcrwdlnmduwhnumc
patient s adrepal cortex back to normal in sze and function.  While the adrenal
ct:\,n’hmnz{bemmndbummﬂnlndmlﬁu\mmmmdmm

the present Is that a rest period of about
one week followed by & few imections of ACTH will quite regularl:
o sructore and performance. ¥ restore both

Adndoiariion of tortisose

All of the above uses of ACTH are the exception rather than the role ja derma
tologic therapy  For this reason the foliowing discasbon of ru:pnﬂrmu
wil] be devoted solely 1o the now ern doare




CORTISONE AND ACTH IN DERMATOLOGY

than those reguired in adults with the same disease (the 1mnal dose may van from
50 to 150 milligrams)  But they mbynomnmumnﬂuoncnughtapm
i considenng the infant s and child s lesser weight and stz that 15 the rato
between the safant s or child s maintenance dose and the adult 5 mantenance dose
caunot be calculated on the basis of therr relatrve werghts.

In severely or cntically 1l patients with pemph gus, acute d lupws
erythematosus, daily imtial doses as hagh as 1000-1,500 milligrams of cornsone
may be requured.  But fn every type of case, be it benign or dangerous, self imited
or chronic, as soon as a satisfactory morbidistatic effect 1s apparent the imtal dose
should be fowered by decrements of from 25 milligrams to 50 milbgrams or more
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typica ifant decreasing
Fia 54 A | graph showing decreasing cortisgoe dosage and concom
mwddmld&me(rmmueraamtcdfmmmedc-cz-ipt;bruo{daumdnmoz;u
recorded on the patient & chart) Na(eu\ch};h“luhhldon?_ the trend toward everdoner
Mamtermance dosage™ and the mierspersed spikex of higher “ Emergency dotage

hich just suffices
every fewdays.  Thus is done until that mintmum dose 18 reached w!
toqkyeep the disease under satisfuctory control  This dose s then maintained as
long es necessary and so long as 1t is tolerated but not without continually tng
to go ever lower and Jower  Therefore the physician should in every case make
regaler periodic trials at reduction of dosage, and remain on the lowest dosage
Ievel achieved unless prohibiuve flare ups of the disease ocour  As stated the most
optimistkc aspect of this form of therapy 1s that many of our patsents who ?f;:
now recelved cortisone continuously for 2-3 5y;mr;, at present require either a
{ therr original minimum dose (Fig. 54)
°rm\§m the dx.:i‘s;ﬂ.;a trend 10 almost all our cases has been cour\;x:tx:ngbgz::’
everth there have ly been recrud 2
::?{l‘;cs‘d?;mc m have required a mntc:-nl imcrease in dosage to establish eontrol
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INDICATIONS AND USES

ypm. Hosever these requirements for ckvation of dose have almost all been
undﬂnnndlﬁanrthuvdylhmwfuknhuumllybcmposﬁbklphlo
mmmmmmmmdwmmmm
llvﬂbeumthtdmpt&duluoftbmhmamlnlllumkﬂblc
wffairy which must be continoally regulated and quite d 1y adjmsted to each
putient’s requirements of the moment. In general howover the dosape schedale
falls nto thres nutural phases, a3 follows

Phate 1 HLHdamgr—Thhhmuﬂylh:h]der:qldmdlnchmnh:
disense and Is to establssh control. In acute self-limited discases such as plant
dﬂmttuerpenﬂl]mrencdom,th:mﬂtpyhuﬂmhmhcdmlhhﬂ:upm
mlhcdknxmmnymm}umlndtmnlmtummduﬂnuhnphxef
treatment.

Phase 2 matnienance dasage —In chronic dermatoses, this doso 15 comistently
pressed down to the lowest possible level wiuch affords satnlfactory rehef  The
maitenance dosage schednle nsually represents a deycendmg series of nombers
#h 7e70 a¢ the limit (see Flg. S4)

Phae 3 emergency dasage —Tha conslats of temporury chevations of dosage
10 mert the acute exacerbations and temporary flarc-ups and stresses during the
course of & chronic dermatosis,

LOCAL EXTERNAL THERAPY WITH CORTISONE AND
HYDROCORTISONE
1t ks albresdy been sufficently stressed that the systemic adminstration—and
Pparticaharly ,u'.’rym:mic‘ i of ACTH and cortisone—
may constituie a “clear and present danger™ to the patient. 1 have sometimes

penciple concerned in benefiting locally
agent m some denvate ot dervates —:m:‘:}nm:';:’ and that the active
tered cortisono at some intermal site 1 shall fater Pt edmdals.

strong argument
hydrocortisons (cam-




CORTISONE AND ACTH IN DERMATOLOGY

than those required in adults with the same disease (the 1nitial dose may vary from
50 to 150 milligmms) But they arc by no means as small as one mught expect
mn considenng the infant s and child s lesser welght and size that 13 the ratio
between the infant s or child s maintenance dose and the adult s malntenance dose
cannot be calculated on the basis of ther relative weights,

In severely or critically ill patents with | phigus, acute d d lupns
erythematosus, daily initial doses as high as 1 000~1 500 mulligrams of cortrone
may be required  But in every type of case, be it benign or dangerous, self-inuted
or chronc, as soon as & saisfactory morbidistatrc effect is apparent the initial dose
should be lowered by decrements of from 25 milligrams to 50 milligrams or more
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Fia $4 —A typial graph thowing J doqulnd» e s
severity of clinxal disesse (the latter esth d from the te of ugm T
rccordzdmtm patient § chart)  Node tho high * Initial doauﬁ the trend lm\lrdqc\cr Jower
“Maintenance dosage  and the interspersed spikes of higher = Emergency dosage

every few da; Thus 13 done until that minimum dose is reached which just suffices
to keep the ?m under satisfactory control. This dose 1s then mainmlnedl !ryl“
long at necessary and so long as it 13 tolerated but not without continually :5
to go ever lower and lower  Therefore the physician should in every m’::lon:
regular periodic trials at reduction of dosage, and remain on the Io::lb‘e moﬁ
Jevel achieved unless prohubitive flare-ups of the disease occur  As m!u | the ot
optimistic aspect of this form of therapy 1s that many of our patlen thcrou iy
now received cortuone c:m\inuom:]y fmiFZ—i’. 5):\1, at present require ¢
original mimmum dose (Fig.

ormgggt:?;e dog:ng: trend in almost all our cases hat been conlmeﬂllyhgolw'n

rds, neverthekess there have ¢ ly been recrud |ndcxncr.;lr l;n,;
:r‘thc discase which have required 2 matenial {ncrease 1 dosage to establish control
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EXTERNAL THERAPY WITH CORTISONE AND HYDROCORTISONE

nsymph!m‘ndythnmﬂu:nummmf— Thcrmnmunplannm
d dfientties of extormal when weighed

My amocates and 1 have found that of 1 per cent hyd: tisone

m common ofntment vehicles are often effective bmth!mmmdododduﬁy
bettrr when the concentration fs increased to 2 5 per cent or cven 5 per cent

Employing these concentratons and with hberal Inuncbons 2-3 times daily we
ke echoered besefichal apd morbidistatic effects in the oajonty of cases of the
toeudnghy wde vatlety of acute and chrouke denmatotes set forth 1n Table IV
wiiie 1 the dermatoses listed in Table V our resnlts have to date been generally
dirppotnnng.

TABLE IV

Dxatosst ™ wHIcH TORCAL ArriicaTions of Hyomo-commont Hoin
AS A MoaBoTATIC MEATURE

Aol dermatich (mcltiog nfaatile corames)
Oomtact-type el ecremdions derwatie (metoding dermatkhs from phaots,

o
Ootncomm, fe, eczemm of the ear canal (perhups combued with artfhacteral

-a-m
dernathis (sepecially the ccrsmmtrred and latertriginans form—e 5.
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mﬁgm“‘“ m-aﬂzd-.m.um.ucu.m

Emdwwdhmm
Dadirctres €oadatrvs, dhacokd £nd lichenou! denmuscss (Stzberrer mad Garbe)

TABLE V

Drastatoses i winc Toetcar Artuicationa oe HyDro-coxtisose Have
NoT SHowN PARTICULAR Provmse

1tis, 1 befieve, most noteworthy that n a climical experience which eacom-
Famcy several hundred caseq, there bas not yet appearsd & thy, it
lumdlhhpmmlnj‘ i ; mﬂ; e
record for safety and of therapentic index
hwmny(mdmmmﬁumnw:mhdmmeuﬁ;n,ufh“
:;::knnd:wn whch 10 often characteria i




CORTISONE AND ACTH IN DERMATOLOGY

pound F) on local applxation to the skinJesion  These detmatologic observa

on the contrasting Jocal effects of cortisone and hydrocortisone nonﬁn comor::{‘::
with the observed ieffectiveness of local jnjections of cortisone in arthntic Joints,
as contrasted with the effectiveness of locally Injected hydrocortisone.) Moreover
there is good evidence from perfusion and other experiments that not cortisone
but hydrocortisone 15 the principal hormone secreted by the adrenal cortex  All
these facts speak in favour of the hypothesis that not cortisone itself byt hydro-
cortisane and this or other derived sterowds are the factors which influence [ocally
the skin lesions and the disebled joints when cortitone is admynistered systemically
Nevertheless this attractive hypothesis 18 weakened by the establighed effectivensss
of cortrsone ltself when apphed [ocally 1n the eye, or nose and on other mucous
membranes, as well as the above-mentioned degree of effectiveness of Joea) corti
sone at certain sites of juncture between skin and mucous membranes.  Ope of the
possible assumptions which would reconcile most of the present contradichions is
the iden that certaln human mucous membranes are capable of converting the
locally applied cortisone sufficiently rapidly into hydrocortisone  while such a
conversion efther could not occur or could not go forward with sufficient speed 1n
the human akin.

But this and the several potsible alternative assumptions are still entirely without
experimental proof At present they fail to glve us any satlsfactory explanations,
and merely indicate dicections for future exploration  Regardless of what ex
planations the future may bring, 1 believe that 1t can now be regarded as establshed
that In sharp contrast to cortisons the topical application of hydrocortisone 13
effective 1n nhibiting many dermatologse lewoms (Goldman, 1952 Goldman and
Iis colleagues, 1952)  This statement is made 1n full recogmition of the fact that
the topical use of hydrocortisone has been but very recently introduced and that
there are only a few publications on 1ts clinkal usefulness in dermatologic manage
ment (Sulzberger and Witten, 1952 Sulzberger Witten and Smith, 1953} The
present findings ate therefore subject to revision 1n the light of further experience.

Que experfence to date indicates that in many but not all of the dermatoset
responding favourably to permismble doses of cortisone on systemic admunistra
tion the external application of ointments containing hvdrocortisone {clther 118
acetate or the alcohol itself) wall if adequately applied bring about substantial
morbidistatic effects  This finding carries with it the usual advantages and dis-
advantages of toprcal as against internal medication  The principal advantags
(and 1t 13 here 8 very great one indeed) is that the absorption of the topreally
applied agent is apparently negligible, and as far as we know today no systemic
Wl effects are to be feared even from longcontinued use and inunction over exten-
uve areas of damaged shin  This statement 15 supported first by our chinfcal
experience of over 1 year on several hundred patrents without a single mitance
of observable systemrc effects from the local application and secored, by expent
mental evidence of lack of systemic effect on nunction of larse amounts (Smuth,
{953} The drawbacks of topreal application mmclude the obvious ones of the
messiness and arduousness of smearing on an otntment or applying some other
form af topleal remedy scveral times daily as contrasted with the cleanet easier
way of swallowing a few tablets or holding the buttock still for an injection
However the material itself 13 colourkess and odoutless and can be incorporsted
In the most pleatant types of creams or other vehicles 5o that it is & much less
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messy topkal Temed: than most apents now in we. The misor uoplessantnets
and difficntth d;xunﬂ, are certalnly instgmf when weighed
-mmmm-mmm:h:mndmimm
Mylnod:lﬂlndlhlw[mmdlhnwmnmnﬂpuamhydmm&m
In common ountment vehcles ate often effective but that some cases do decidedty
better when the conceniration s Jncrensed 1o 2 5 per cent or even 5 per cenl
WmMmﬁmmmmmM‘mm\yn
have achicved beneficial and morbidrstatic effects fn the magority of cases of the
muunﬁnﬁyﬁdenﬂaydmumddnonlcdmmmamfmhhhbklv
wiile Lt the dermatoses listed in Table ¥ our revutts have to date been gencenally
disappointing.

TABLE IV

DEXVATOSES [N WHICK TOPTCAL APPLICATIOOS Of HYDho-coaTsser Hoto
AS A MORKIDISTATIC MEASURE
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CORTISONE AND ACTH IN DERMATOLOGY

and much sull remains to be studied and learned At present we believe that the
usefulness of local hydrocortisone may extend to certain very common forma of
skin damage not listed in Table IV Moreover it 18 my impression that topical
use can advantageously be combined with internal admimistration of cortisone or
hydrocortisone It appears to me that the administrations are often comple
mentary 1n thelr cflects and greater good can be achieved with smaller internal
doses and therefore Jess sk

There still remain many fundamental theoretreal problems as well as practical
questions 10 be answered in regard to this very new form of topreal therapy
Among the theoretical problems are those relating to the sites and mechanisms
of action upon the shin  Perhaps these will be brought nearer to solution by the
application to the skin of the radioactively tagged cortisone and hydrocortisone
now becoming available to investigators.

Among the practical problems are of course the questions as to just how valuable
the local applications will prove to be in the prevention and treatment of occupa
tional dermatoses, skin diseases in military personnel eruptions due to flowers and
plants, to cosmetics, dyes and medicaments Wil regular external applrcation of
an effective morbidistatic measure such as hydrocortisone succeed 1n reducing the
tremendous morbidity and disability from such pandemic skin diseases?

Another group of questions awalting exploration are those dealing wath the
possible combination of local hydrocortisone with other time-tested and effectrve
topreal dermatologic remedies—tary, chrysarobin mercury resorcin sulphur
antibiotics.  Forinstance will the incorporation of hydrocortisone with these local
remedies reduce the incidence of medica sensitization and wmtation and
thus improve the local treatment of eczematous dermatitis, or psoriasls, or acne,
or pyodermas, or scborrhoerc dermattis?

Perhaps even more important than the preceding question Is the practical one
of what will happen when millions of persons have employed local applications
of hydrocortisone over a period of years. Will sensitization or late 1l effects
occur? (As stated above, thus far during 2 period of over 2 year and among
several hundred users, none has appeared ) Will the effectiveness of the hormone
diminish with continuing local applations?  Or will the same propitious situation
develop as with the systemic admunestration?  That s, will it be the rule that the skin
disease is gradunlly brought under better and better control so that the doses
required to maintain morbidistans gradually get less and less? At any rate, at
present there 13 no reason to assume that the progressive improvement seen in
many cases of chronic dermatoses while under systemic hormonal treatment will
not occur also with the use of topical applications.

MECHANISMS OF ACTION PHYSIOLOGIC AND
IMMUNOLOGIC EFFECTS
The regular often dramatic improvement which ACTH and cortisone can achieve
1n 3o many different dermatoses 13 undoubtedly due to some fundamental non-
specific influences upon certmin - common denominators which are bask to the
different aetiologic constellations.  Nevertheless none of the physiologk or 1m~
munologc mechanisms of action known today suflices to explain fully the con
sstent and tremendous effects of the ;t;rmonu upon inflamed areas, oedema
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Among the known general physiologic™ effects are those listed in Table VI
In considering the mechanisms of the hormonal effects upon the skin diseasey,
one must add to these general effects the more particular influences upon the skm
and skin reactions. Studics of these cutancous phenomena are still sparse the
list in Table VII is not definitive but consists of inferences gleaned from a very
small serres of recent investigations. (Leith, Graham and Burrage, 1951 Sulz
berger and his colleagues, 1951 Schwelzenische Academie der Medezinmche
Wissenschaften, 1952 Appel Fulton and Orr 1952 Nilzen 1952 Sacks, 1952
Rose and his colleagues, 1951 Sulzberger Witten and Zimmerman 1952 Thorn
and his collengues, 1953 b c and d)

WHAT OF THE FUTURE?

In many respects medicine Is still on what may be called & “shakedown cruise as
regards the clinical uses of these hormones, and what their full combat performance
will be in the fight against disease remains unknown  However it Is certaln that
medicino has already gained a tremendously increased understanding of how the
organism and the tissues resist a very great vanety of stresses, rangng from infec

tions to physical and emotional onslaughts (Selye, 1950 Thorn and his colleagues,
1953, b cand d)

Many of the clinical problems are clear—they le not only in the direction of
finding additional uses for the new hormones, but mainly in s¢eking to modify
these hormones, to explore the possible uses of their chemical relatives, to vary
their routes of administration and vehicles and in general to discover new procedures
which will increase both thefr safety and effectiveness  Some of these directions
for clinfcal progress have already been mentioned 1n the discussion of the futore
potentislities of external appleations of hydrocortisone acetate.  Another promis-
ing field has just begun to be explored—that is the use of cortisone or ACTH in
conjunction or alternation with other sy 5 d or ple, with't h
or atabrine (mepacrine) in all forms of lupus erythematosus with sulphones in the
treatment of leprosy with the indicated antibiotics in treating various infections
with other hormones (insulin, thyroid, testosterone) in treating endocrine disorders.
The inestimable advantages residing in the combined use of systenic administra
tlon of the hormones and exfernal treatment of the skin lesions have already been
emphasized

In addition to mentioning such clear-cut opportunities for chinical progress, it1s
safc to predict that there 13 scarcely a fundamental field of basic dermatologie
investigation which will not be enriched and enlarged by the use of these hormones.

Not the Jeast among the many fascinating prospects for dermatologic research
are the new opportunities for studying in a much more precise and objective
manner just how certain non specific measures such as autohaemothernpy (Saver
1951) fever therapy “foreign proteln therapy shock treatments, surgpeal inter
ventlon, and many other tried but mysterious measures all suppress or relieve the
manifestations of unrelated diseases

To my mind one of the most tmportant of the new opportunities lies in the fact
that the study of the effects of cortical steroids upon skin lesions may bring with it
a more rational and scientific approach 4:0 the problems of how the mind and
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n view of the tremendous impect which these hormones bave exerted upon
derma fvestigutson during the 4 bnef years snce their introduction to
medscine, 1t s pot &t sll venturesome 1o predict that in the foture they may well
prove cven more taeful in dermatologic research than in dermatologic therapy for
these bormoney and thelr effects are chﬁy\ndinm(dymmdvd\hun
most bunc and * biologic™ of all the functions of ikl.n—mmdy phydoloﬂc
fanction to protect the indrddmal againgt the multitodt of his
enviroament and the ncvitable stresses which form the very pattera of Tife,
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CHAPTER 17
BETA-RAY THERAFY
1 G Wnuas

HISTORICAL INTRODUCTION
BeTA-RAY plaques using radfum salt as & source fave been in use fn radiothern-
pentics for dermatolopeal condftions for many years.  Small flat boxes of up to
10 sqmre centimetres and consisting of radium covered with & thin window of
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i, 35 —Compararve Sepue-dose canwa for low-rolrge xrayy, & radram ook 1od Pa

ul e (0-2 miflimetre) or O 1 millinetre of mooe! metal were
content besng expressed fn milligrams.  Treatment was lar, pirical based
mnmum“lnnmdbodofmsmn(dﬂtgmdm‘;ddm
The greater sccuracy of low olage x rays kad to the gradual
these pleques m therapy bt betaray therapy has defindte
voltage x-ray therapy Mlmﬂlrmnl}udqxhdw:

X rays penerated at 45 kV (1 millimetre Al fitter) it 11 sbout 85 With

T} Uwre are thus no systemic effects, and Jocal effects ump?nr;km-om
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BETA RAY THERAPY

shailow rooted hair may be permanently depilated The emission from radium
has a 4 per cent gamma-ray contribution, so that the discovery of pure beta-ray
emitters and recens advances in physies with accurato doss-rate measurements has
reawakencd Interest in this form of raduation therapy (Fig. 55).

The first use of radicactivity in tracer studies was carried out by Hevesy who,
in 1923, published studies of the absorption and excretion of bismuth Izbelled
with jts radioactive isotope radium B.  He had already devised a method of deter
mimng the amount of known and unknown fsotopes 1n a mixture, as well as dis-
covering the phenomenon of diffusion of itotopes wn the solid state by Browntan
movement, for which he was awarded the Nobel Prize. He extended his wotk
to mvestigate the uptake of lead in malignant tissue, and disproved the so-called
selective uptake of Jead in tumourt. Artificml radioactivity was discovered by
Joliot and Curie in 1934  Since that time extensive use has beent made 1n investi-
gation of physiological and pathologrcal procetses by physical as compared with
chemical means, and 1n the treatment of diseases, by the radiation from the
disintegration of lsotopes.

PRODUCTION OF ISOTOPES

Although 1s0topes can be produced 1n a cyclotron by bombarding a target with
deutrons or protons, as well a3 1n a linear accelerntor most of the ones used in
medicine are produced by bombardment of the appropnate tarset material with
neutrons in 8 nuclear reactor (or pile)  The target material is placed in an alomun-
wm can if a solid or in a sitea ampoule if a kquid, and positroned In the pile.
The apparatus runs for about 140 hours a week, and the irradiation of a target
may take up to 4 weeks, By chemmcal synthesis, organic and Inorgans con-
pounds can be labelled™ with radlo-isotopes, for example, labelled carbon can be
bufit into an organk compound and physical methods used for physiological
stud
'I‘l'fc important radio fsotopes used in medicine are shown in the Table.

Tramsportation

In Great Butaln orders must be placed for radioactive 1sotopes with the Radio
Chemical Centre, Amersham but permussion for any specific project has to be
obtained from the Medical Research Council ~ Conditrons and details of ordering.
with costs, are given in the Atomic Energy Research Esteblishment (Harwell)
Crtalogue, and any isotope labelied compounds can be provided on request.
The transportation even of short hived 1sotopes 15 possible to~day to any part of
the world by special arrangement with the air chartet companies.  Befa eminiers
need no heavy screen protection but are lead protected, whilst gamung emitters are
placed 1n lead containers suspended in the middle of a box or wicker batket 10
preventing oear approach to the active substance.  The total amount which can
be transported vartes from isatope to 1totope and depends upon the gasuna-ray

eETEY

Unit of dosage, detectlon and measarement
lonizing radistions have five cardinal propertres, penetration absorpiion
effect on a photographic plate, blological action and 1onization of solids, Irquds
38



PRODUCTION OF ISOTOPES
TABLE
[MPORTANT RADIO [30TOPES USED IN MEDICINE
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BETA RAY THERAPY

and gases through which they pass. They can thus be photographed and mea
sured by electnenl methods  Photogmphy by their own radiations or nutoradio- /
graphy will give information on the homogeneity and ntensity of distnbution on a
plaque. Localization and concentration of isotopes in lLiving cells which take them
up can be demonstrated by laying thin slices of tisue on photographic plates and
comparing photographs produced with stamed histologieal sections of the syme
tisue,

The nternational unit of measurement 13 the cure (c) defined as that quantity
of any radloactive substance which disintegrates st the mate of 3 7% 1010 duinte-
grations per second  This umit is 100 large and submultiplies, millicune (me)
and microcurle (uc) are used.  For x radution or gamma radiation the unit it the
rontgen or r umt.  For bera or any other radiation two other units may be used
(@) The rOntgen equivalent physical (r e.p.), and () the energy unit. They are
defined ay that quantity of rudlation other than x rays or eamma rys which pro-
duces an absorption of energy equivalent to Ir of x rays or gamma mys. There
it also a biologien! equivalent unit, the rdntgen equivalent man (r e m ) which is the
amount of energy absorbed in tissues which is biologically equivakent to Ir of
X TAYS OF gamnta 1ays.

Gelger Muiler comters

A Geiger counter 1s a special type of 1omzation chamber which detects and
measures the number of quanta of radfation It ean detect the lonization from a
single dera particle or from electrons from x radiation or gamma radmtion, It
consists of a thin tungsten wire passing down the centre of a brass tube which is
filled with argon gas under low pressure. A high voltage 13 connected between
the wire and the case, and there fs a high resistance in the circmit  This voltage
13 kept just too Tow to produce a discharge between the wire and the case, but
when the gas 13 fonized by an ¢lectron passing through a discharge will ozcur
An clectrlc current flows, and because of the resistance, the voltage across the
counter drops, and so the drscharge ceases By placing &n ampiifier and & Joud
speaker 1n the cireunt, this change in voltage occurring each time an electron passes
thtough will produce aclick A meter may be connected to the amplifier to read
the counts per second or they may be recorded on o tape Geiger counters are
exceedingly sensitive and can detect even cosmic radiation  Although they can be
used as rate meters, their main use 1t to detect rdiations.  For accurate energy
measurements 10mzation chamber meters are used

Scintillation meters

Light flashes given out when an aipha particle or beta ray strikes a fluorescent
screen can be counted by an electrienl mechanism, using a photo multiplier  [n
a scintiffation counter the property of fluorescence of certaim types of crystals when
jonized by clectrons passing through them 1s employed. This fluorescent light
activates the photo-sensitive surface of a specual vacuum tube with a photo-clectnc
cathode and 18 known as a photo-multiplier tube  Electrons set fiecat this cathode
are accelernted to an anode, with a sensitive surface, and here they produce second
ary ehctrons which are themseives aceelerated to a second anode  So that
ulimately we can obtain amplification a muflion fold from one electron in the

20



BETA RAY THERAFY

scintiTation carystal.  Indeed its mam disadvantage ks its high sensitivity to “back
ground” mhywmhledocuodcmcum!hhunh

HAZARDS OF RADIOACTIVE ISOTOPES

qurd:ﬁomthzmao{ndkm:ﬂnmwpu-reynmthm\hmhvohedln
x-ay or radium therapy  They are (1) externally skm aod mocons membrane
from beta and garuna radwmtion, and (2) intermally from entry into the body
Lhmudnhnkhubyhrmﬂonurbyinh:hdoﬂ,lndﬁndcnh]mcm Speciz]
p-:c:nﬂommmryluthdrbndﬁng.lntbednydmdhcﬁwm
from patients, and 1 disposal of radkective waste materr! Into sewage systems.
The Jonal C on Radio} t ¥ {1950) hay defined
the following as maximum permssible doscs for workers, (a) Exterral radiation
Whole body iradiation x-rays or g tays 05 1 per week. High energy beta
raps 15rep. perweek. For tho hands and forearms only the figures are 1 5 1
and 1§ r.ep. per week.  (b) Internal radmtion  Firm recommendations were not
made, but Tables of vahues for certam notopes are sveilable,

THE USE OF RADIOACTIVE SODIUM IN CIRCULATION STUDIES
The uso of radio isotopes in imvestigation and in trestment may be fustrated by
the following.

A mumber of tests are availeble which will ghe qualitative information about the
drevlation m any prrticular aren of skin, for exsmple, temperaturs mestarements,
reactive hyperacrma. - By mcans of radroactrve sodium very accurete measurement
s posdtie of the rate of trander of sodnm sons between the blood and the extra
celtular thsoe floids.  This peovides & quantitative index of the efficiency of the
foca) circnbation as far as the supply and removal of diffasible substances is con-
coroed  Baron, Veal and Aroott (1950) have carrded out extensive gtudes on
sodium cearance & tube pedicle prafn. They draw a disappesarance-rate curve
and define a curculation index.  If the mdex is low (4 or 5) local tissue pecrosrs
-.[I]occm-_‘l_:l:lpodldeunbadnui;c;ydlvtdcdmdmd:rmdvh.hmlndao(lo
or over practical result work is that the informatlon obtained about
Lh;chvnhdmlnmchmﬁ!hlrunlrtdmncomadﬂ'nb}orcdunluummmud
r{wnowposﬁ::tolhlnk(nwmdwtchmnndofmommwbeuurrym.om

The experiments can and have been extended to the cirenhan
runbundmtbeﬂudyo(uruh:dmoﬁhc:‘mﬂnmhmamm

BETA RAY THERAPY
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BETA RAY THERAPY

(1} Blotting paper soaked in P22 ag first used by Low Beer (1950)  Our tech-
nique 13 s folfows A sheet of blotting paper is marked off knto § millimetre squares
and one drop of P32 solution is dropped in the centre of cach square. The paper
1 dried and reloaded and dried twice more. By autoradiography homogeneity 1s
cheched  After drying, the trentment surface Is covered with a thin filn of alka
thene and the back sealed off with  sticky  lead acting a triple role of sealing,
protection and providing a measure of ngidity The alkathene acts as o water
tight gasket o that contamination of the paticnt will not occur cven in moust
arens of skin  With this applicator a loading of 400 uc per square centimetre
gives 2 dosage rate of 1 000 ¢ per hour on the surface.

(2) Red phosphorus may be incorporated in bakelite as described by Raper and
Barnes (1951) This forms o riged applicator useful for radioblological work
but of limited use clincally

(3) Polythenc piastic containing 20 per cent P32 as used in the Cancer Hosprtal
London (Sinclair and Blondall 1952). This is flexible and can be cut to any
desired shape,  The depth dose In the appheators being proportional to thickness
the optimum still retalming flextbitity is 50 nuligrams per centimetre square.  If
processed by pressure a smooth glossy surface 13 produced but very slight con-
tarmnation does occur after prolonged applicatron,  Vardations 1n homogeneity
may be due to irregular thicknesses i the sheet of plastic, quite as much as to
inhomogeneity of the phosphorus, and should always be cheched by autoradio-
graphy  One side of the plastic 1t cemented 1o & sheet of lead rubber 2 millimetres
thick  This backing absocbs 98 per cent ol the beta particles and acts as a
proteetive covering.

Haodilng

Mcasurements and cutting are carried out in a protective metal frame  Long
handled forceps are used and all work such as cutting applicators to correct shape
and stze are carried out from the protected surface.  Crreles are cut with punches
and ifregular areas by means of a sharp knife afler stenciiling the shape, Used
appleators end unused trimmings ot preces of rudioactive matenal must be
allowed to decay to safe low values before belng discarded.

Phystes
Surface-dose measurements

Surface-dose measurements of the blotting paper pplicators have been made
on & disc chamber with 2 front wall of thickness 23 trsue equivalent, that I,
0-023 mullimetre of about two cell thickness. 1t was found fo be 1 000 £ per hour
per 400 microcuries of P2 per square centimetre due allowance belng made for the
absarption by the front wali of the chamber  As 4 r will affect o photographie
plate, the time for autoradiography can bo cnleulated depending upon the dustance
between the plate and the fitm ~ Sinclair and Blondall (1952) using a shatlow
sonization chamber found the surface doso of their plastic applicators to be n
the region of  500-2,000 r per hour [t will vary with the specific acuvity of the
piastec but { 23 millicuric per gramme gave an output of 1 000 r per hour

Depth-dose measuremenls
These are impartant, for the 13
wiil depend upon the penetration

ection of conditions suitable for beta ray thempy
Depth-dose curves have been drawn for absorp-
32
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fn!lln'lndvhhdcmﬂyurdbﬁlrdphln!om.ofuihﬂﬁnutuquiﬂkﬂt
do‘wh;nmm. Tbbﬂvﬂmhyuinmwh.(h:lhhkmdm
mxednadnlntcnmyofmdhﬂonmomhﬂfh(}smﬂ]mm Fig. 56 showy tha
d:pthdomobu!ncd-{lh?ﬂmdwnhnmpaﬁdﬂxnybam. It can be seen
Lhutlmimmu\nhl’nnhct\hcwduof\swmnm{wmpcrﬁchl
x-nay i s 90 per cent. The practial importance of this is that the dose must be
accutatedy specified. A dose of 4 000 t at | milllmetre may mean 10,000 r on the
skin surfece.  This may be a pecrotic dose to a very thin layer but provided ft Is
not too extemive healing will probably eccur

Treatment
Lachcr(wsc)fcmdthntthelanndmeoululkhforlmnfmlor
threthold crythema was 133 r and Shaclair and Blondall (1952) qoote 200 r ja

thelr particular subject. They farther studied slan effects with doses greater than
1,000 1 on the skin of the tabbit.

Actiily of umpregmased plastic YR per bow

3 10 dy 28 oy
rmuu:gnn eatxiding healed
lz,%t%r sheht éythem scaly reactiop [ conuderable
?I,Ul)r erytheme anty ruma'mﬁm Jre.z-vmfkaol‘m-m
{( sull dry thannemnbhu

Low Beer found that he tad to give doses grester than 7000 r to produce
epudermotyns.  He hay given doscs of the order of 17,000 1 1n 72 hours in the first
pulfimetre of toese.  That hay revatted in s severe momst desguamative reachon,
bt (be skin beals m abont 50 days. No late skin effects, such as telangiectasia,
have been noted up 1o 5 years Rater provaded the reactron did not exceed a scaty
epwermititis.

The author and his colleagues have grven doses of the order of 3,500 r in 2-3
Bours to areas of ap to 12 square centmmetres and 5,000 r m two 2,500 r doses on
conscentive days to aroas up to 100 sqoare centimetres.  These prodoced a severe
motst rection whach bealed fn about 20 days, and & dose of 2,500 1 10 & Scent-
metre chele in 2 hours produced & mild second degree erythema.

Clinical spplieation

Brta-ray therapy can be msed for wperfical diseases of ¢
fuconae Rcsuh:iunou—nn!};n}{(m;:ymnm o b i o

equivocal L:Dcrmhlvumpondcﬂ,on}ylorcnx"hhmll‘hﬂr!hm Our
experence 13 confined 1o the tresiment of superficial

basal-celi carcinoma and intra
rpld:mn]urdmn,lndlhedtuihofmmed‘omcualﬂlmbed:m.l

Coxel AEL, aped 59 r0e
Tmrdumrmuyulmnhlpkm}ymunantbcnh Affected chent
Bdomen, wrm, n thes onder Slow merease In 1zm In last 2 years Letions 0o abdo.
mh:mhadlmbh!. No heafirg at 2oy thone,
Clamcy rmb«ﬁ;“(t)udwn‘”uh.bkphkmyw:bn
ary ft, wih central ulkernag bl guoular hymmphka
i on, Al area bes ratsed
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BETA RAY THERAPY

(1) Blotting paper soaked in P* as first used by Low Beer (1950
mique 15 as follows A sheet of biotting paper 1 marl{ed ofl inte ;m:lll;ur?:ﬁ
and one drop of P32 solution 1s dropped in the centre of ¢ach square.  The paper
is drred and reloaded and dried twice more. By autoradiography homogenesty 1
checked  After drying, the treatment surface 15 covered with & thin film of alka
thene and the back sealed off with “sucky lead acting a triple role of sealing,
protection and providing o measure of ngidity  The allathene acts as & water
ught gasket to that contamination of the patient will rot ocour even {n molst
areas of skin.  With this applicator 2 leading of 400 pc per sguare centimetre
gives a dosage rute of {000 5 per hour on the susface.

(2) Red phosphorus may be incorporated 1n bakelite as described by Raper and
Barnes (1951) This forms a ngid applicator vseful for radiobiolagical work
but of limited use clinically

(3) Polythene plastic containing 20 per cent P*2 as used in the Cancer Hospital,
London (Swurclair and Blondall, 1952) This is flexible and can be cut to any
desired shape. The depth dose 1n the applicators being proportional to thickness
the optimum still retaining flexibility is 30 nulligrams per centimetre square. If
processed by pressure a smooth glossy surface Is produced but very shght con
tamination does occur after prolonged application  Vanatons in homogeneity
may be due to jrregular thicknesses in the sheet of plastic, quise as much a3 to
mhomogeneity of the phosphorus, and should always be checked by autoradio-
graphy  One side of the plastic 1s cemented to a sheet of lead rubber 2 millimetres
thich.  This backing absorbs 98 per cent of the bera particlas and acts as 8
protective covering

Handliog

Measurements and cutting are carried out in a protective metal frame  Long
handled forceps are used and alt work such as cutting applreators to cotrect shape
2nd size are carried out from the protected surface,  Circles are cut with punches
and irregular areas by meant of a sharp krufe after stencilling the shape, Used
applicators and unused trimmungs or preces of radivactive material must be
allowed to decay to safe low values before beung discarded

Physics
Surface-dose nreasurenents

Surface-dose measurements of the blotting poper applreators have been made
on a disc chamber wath a front wall of thickness 23 tsuc equvalent, that o,
0-023 millimetrs or abaut two cell thickness. It was found to be 1000 r per hour
per 400 mucrocurtes of P12 per square centimetre, duc allowance bemng made for the
absorption by the front wall of the chamber Az 4 1 will affect n photographye
plate, the time for autoradiogmphy can be cakeulated depending upon the distance
between the plate and the Hlm  Smnclalr snd Blondall (1952) vaing & shallow
{onization chember found the surface dose of therr plastic applicators to be 1
the regton of 1,500-2,000 r per hour It will vary with the specific activity of the
plastic, but 1 23 mitlicuric per gramme gave an Ouput of 1 000 r per hour

th-dose measurentents
De'lghcsa are rmportant, for the selection of conditions surtable for bela-ray therapy

will depend upon the penetration. Dcp;f;_;dosccunﬂ have been drawn for absorp-
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Blopn —Mbcroscopreal examination of three lesions on chest and abdomen
showed typleal basal celied carcinoma W R. and Kahn test negative,

Explanation of photographs —Front and back of patient showmg extent and charac-
ter of kesions before treatment.  The two large areas in front were treated with radium
on & surface apphcator  Dose 5000 rin 7 days at 1 centimetre depth This resulted
In & serere mobst desquamatne reaction wihich took § weeks o heal A kaion oa
the senlp whrch was thick, was also treated by means of a surface rdsum appbcator
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(a) &)
Fro. 56 —Basal celied carcinomy
» ru X-rary
16 § dave. 9 3450rinf day A 2,700r in 9 days.
l&g::id:yt 10, 3 500r i | day B. 1,500 {n { day
3 3500rm | day Il 3,500c in I day C 1L500r m | day
4 3500t dey 12, 4000r m days D 1,500cin§ day
3 6,000r in $ dayy. 17 4,000cin 2 dayz. E. 1,500rin ) day
6 6,000 1n 5 dayx. 14 3 500rin 1 dxy
T 3.500r 10 | day 15 4,000r in 3 dayy. Rockme
8 35007 in | day 16. ) 5007 in 1 day I $000c m § days.
17 3 600c in | day 11 5000 in 8 day>-

Frve smail arcas on the buttock were heaked by superficial x ray therapy (140 kv

)
Shlf‘m}lnrn;{n: - ﬁllrrj dinal orcutar BHeld reeeived | 500 5w a single

sexston A large area necding & 10 10 centrmetre fiekd reoerved 2,700 rn 7 frectlons
over 8 days.
Fig 57{a)

ed

b\, token § months after Fig. $6(a) and (5) show the radium-treat

.mtr(;e)‘mctbm on the other smalkr lesioas treated by beneray therapy

reactions in the buttochs Doscs given are shown in the kepend
324
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BETA RAY THERAPY

patches, which are surrounded with scaly scabs  The kaions are all superficy
Biopsy Intra-cpidermal epithelioma R

Treatment All ereas treated with P beta-ray applicators
Area Fk(&z’:)lze Site Daxe Tlme
(2,
1 65 4 Back trunk  5,500r 2 da;
2 42 38 - Jﬁ r 3 l’:o)t;'n
3 37 23 3500r 3 houn
4 65 4 - 55001 2days
5 37 2 Rightchest 3500r 3 houns
] 37 27 Rightky 3000c 3 hours
7 3s 2 Buttock 3500r 3houn

On the twenty first day area 6 on the right leg had a biceding moist resction, the
reaction In all other sites being a very brisk erythema wath a dry crusting over the who'e of
cachleslon  Three weeks later these almost completely healed.  The fina! result shows
minimal scarring in all treated sites.

Case3 I H aped 59 years

Five years history of erythematows patch on right forehead which recently became
ukerated and crusted  During the past 12 months red patches have appeared on the
temples.  On examination on the right temple there ks a typlcal rised rodent uker
13 I centimetre  Above and below It there are flat scaly erythematous patches.
Similar patches on Ieft temple. Histology (1) Basalcell carcinoma (2} Other
lesions show intra-cpidermal epithelioma of the basal-cell type

Owing to its thickness the larger ksion (area 1) was treated by superficial x rays, the
other leslons (aren 2) with besa-ray plagues.

Treatment

Area
1 X-ray 140kV 5 Ma.

1 mm. AL fllter 2 5 cm.

circloat 15em FSD  3000rin 1 neek
2. Rught frontal 2,350 in 12 hoars
3 t lower temple 2000 rin 1 [ bours
4 upper froata] 2,250 rin 1) hours
5 Left lower frontal 2,000 r in 13 hours

In 14 days they developed a dry erythematous reaction which became crusted on
all the lesions.  One month later all reactions were bealed

CONCLUSION

The advances in x ray engineering and the perfection of Grenz ray and low
voltage x ray therapy led to the absndonment of the use of beta-Tny emtters in
dermatology It is only In recent years that therr clinkeal application has become
practical in Great Britain, but we are sull in the stage of experiment and explora
tion concerning therr use They seem to promise much in a Hmted field in
dermatology but their use needs a full app lon of the ad ges and limita
tions, careful selection of cases, and scientific control Further the cases treated
must reach appreciable numbers, and will require to be observed for several
yeurs before a full assessment of the work can be made.
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