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PREFACE.

Eczematoid Dermatoses of the hands are becoming

increasingly prevalent - due, one suspects in no smsll
ameasure to the complexity of modern life. When such
dermatoses are studied one must of necessity resort to
|

a classification, and the one employed here is clinical

and aetiological in type. It has been tested against

1364 cases, and has proved serviceable and sufficiently

flexible for the purpose but it cannot be regarded as

final or complete, particularly when one is dealing with

|such a complex biological reaction as that of the skin |

‘influenced as it is by so many factors, exogenous and ‘

endogenous. i
. The mechanism of production of lesions, the |
i |
!effect of verious occupations, prevalence, and recalcit

!rancy factors, are considered when dealing with each
subdivision of the classification.

Of these 1364 cases, 122 were selected and

studied in detail. In the latter detailed study the

lorigin was traced in many cases to mycotic infection

'of the feet. This in turn led to the study of immunity

‘and sensitisation in mycotic infections. Towards this |

‘study,human and animal inoculations were performed and

lence of humoral antibodies. !

unity of observing an epidemic of ringworm infection,

and from these observations a great deal of material

land information were obtained.

|
|
This/ |

immunobiological investigations were made for the pres-

In the course of this work I also had the opporﬁ—
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INTRODUCTION.

Eczematoid dermatoses of the hands are one of the

most common types of cutaneous disorder encountered in

1s

dermatological practice. The factory worker, the housewife,

and the clerk may complain in varying degree of disable-

ment,and each case reveals a symptom complex requiring

its own solution. TFor these individusls are inevitably

rendered incapable of performing their normal duties,

thus resulting in waste of man power, with tragic con-

he or she is responsible.
Providing a solution is an intriguing task.It is
not one problem which has to be solved but a seemingly
interminable series of problems the solution to each @
which is é revelation in itself. There 1s such a2 larg
mass of facts to be correlated that it may well appal
the stoutest heart., But then, so it is with aimost
every department of modern research. New facts pour in
~a steady stream prompted and fed by the very thirst by
which they seek to assuage, and for the honest student
nothing remains but to sé1ec£ one aspect of his sub jeq
and deal adequately with it. ]

The investigator has neither the time nor the

strength to deal with the forest as a whole. He. sees

the individual trees whereas the man of the eighteenth

century with fewer facts to handle was psaradoxically 1

many,/

1

seguences for the sufferer, and for the family for which

f

e
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many respects better able to view the forest as a whole
To arrive at a solution to any problem ones must
search out, submit to examination and dispose of all
its causal factors. This however is not always easy in
‘Dermatology. The skin 1is a biological system full of
mysteries and queries. It is not static nor is it even

uniform in its reactions. In biological processes ther

;s no immutable stablility or necessarily a repetitive
Iform. A certain chemicai may be harmless at one time
and noxious at another, harmful to one individual and
inocguous to another.

It is surprising how great is the intervlay of
factors when one considers eczematoid manifestations of
the hands in particular. Personal intrinsic and extern
contactant factors lie at the back of every case;
reﬁorting for advice, The worker in é chemical plant,
the miner in the pit, the farmer in the field and the
housewife in the home gll report fregquently with com-
paratively similar types of lesions, but each carries a
variable interplay of setiological factors which may be
single in one case and multiple in another; may operate
in the case of a worker In one factory but not in a wor

in another factory, and these same individuals may reac

differently according to the season. £

puzzle'says Stokes,"and though none can deny the import
ance of key pieces and clearly recognisable bits in ﬁhe
completion of the task of setting up, it is the fit-
together of hunﬁrgds of often seemingly nameless bits,

whose meaning derives less from themselves as such, tha

from/

"We may conceive of this'as the day of the jig-saw

4]
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from the way they can be placed in the integrated whole
which, best defines the causal pictures of today. They
are complexes put together by integrators at least as

much as they are elemental wholes discovered by single-

minded searchers along single trails.™

exist as to nomenclature, aetiology or therapy. The

classification of'phenomena, began with the study of

visible objective signs and what we now know to be dis-

purely according to morphological appearances hence the

names Eczema - Out boil; Pompholyx - a bleb.

ECZEMA AND POMPHOLYX.

No other words in medical terminology are so

ion, whether internally or externslly applied and -
occasionally produced by a variety of irritgnts in
persons whose skin is constitutionally very irritable.
The second was coined by Jonathan Hutchinson in 1871 to
describe a special type of vesicular eruption of the
hands. The term Dermatitis has been employed recently
in an attempt to remedy the state of affairs the use'ofl
the term eczema has created.

THere is still great diversity of opinion as to

what the term eczema includes and does not include. On

dermatoses of the hands, but no agreement can be said tb

evolution of dermatology, like that of any other special

The first was coined about 1787 and Robert Willan define

fhe/

Extensive study has in fact been done on eczematous

tinct pathological entities were described by names coined

loosely and indiscriminantly used as Eczema snd PompholyxX.

d

it as"a condition generally due to the effect of irritat-



the other hand there is a large group of dermatologists
to whom eczema and dermatitis are synonymous terms.
Tilbury Fox in 1873 put forward the term dyshidrosis for
the relationship of the sweat apparatus to the development
of vesicles on the hands and feet. Although this theory
!was opposed by Hutchinson and disproved by numerous
workers the term dyshidrosis still exists, to deseribe
dermatological conditions which are in no way associated
with disorders of the sweat glands.

In such a controversy one is often led to label
dermatological entities whose classification as to
setiology and appearance is8 difficult to assess with the
terms Dermatitis or Pompholyx without further gualificajt-
ion. Thus is created another dermatoiogical scrap heap
in which are embodied certain diseases of ill-defined
nature. This want of order in the classification has
resulted in the inclusion of many vesicular eruptions of
the hands and feet under the name PompholyX.

It is difficult to form a satisfactory definition
of the word eczema and state precisely what it includes
and does not include. If we accept the German definitipn
of underlying specific or general hypersensitiveness we
are confronted with thé difficulty of explaining a large
number of toxic and infective eruptions, and if we‘sub-
stitute the term Dermatitis we are no better off.

In this text the term eczema is used to indicate
those cutaneous eruptions presenting the eczema pattern
of reaction in its various forms, and in which the
epidermis exhibits an intrinsic gquality of hypersensitive-
ness produced by an external irritant or an internal con-

stitutional/




‘constitutional predisPOSition,of both acting together.

!The term'Vesicular eruption of the hands and feet' has

‘been substituted for those lesions in which no definite

‘aetiology could be found and as far as our knowledge goes

they cannot be placed in the classification of dermatoées

|
dealt with below. :

ANATOMY AND PHYSIOLOGY OF THE SKIN OF THE HANDS.

So far as the skin is concerned the hands and feé
show distinct anatomical features which gives them '
icharacteristic peculiarities additional to the Speciall
;ised function they possess. The dorsum of the hand has
\few but important characteristies. The skin 1is thin‘aé
compared to that of' the palms and the rest of the body!
and moves freely over the underlying parts. It contain

groups of transverse creases which mark the location

'of the interphalangial joints. Hair follicles,sebaceou

églands and sweat glands afe normally present on the
!dorsum of the hands and fingers. The nails guarding tﬂ
‘dorsal surfaée.of the end of each finger extend back tq
the proximal end of the distal phalangxlying on a soft:
matrix - the nall bed-from which it ié formed, and ]

covered on its proximal end by the eponichium. In

contradistinction the skin of the palm is tough apd

‘thick and is covered with a thick layer of epidermis |
varying between 2-5mms. in thickness, less marked on !

\ |
the thenar eminences and the sides of the fingers. It!

is exceedingly sensitive and vascular but is devoid of |
| z

ihair and sebaceous glands. In it the sweat glands are
|

'plentiful as compared to other parts of the body. It i
idisposed/ i

|

t

s

S

e

S



o))
®

disposed in numerous fine and coarse furrows in con-

sequence of the arrangement of the papillae and the

fibrous bundles which fix it to the m@nderlying struétures.
| Embryologically the hands sand feet resemble each
Iother being repFesented by a plate-like enlargement at
Ithe extremity of the bud from the lateral ridges at

| either side of the trunk. The skin and its appendages.
ion the hands are almost anatomically identical with |

|that of the feet,.except for the higher selective }
!functions of the skin of the palms. In spite of this I
marked resemblance the hands and feet have no other |
| relationship in common except that both derive their |

nerve suvply from the Anterior primary rami of the

| corresponding spinal nerves, otherwise physiologically|
| |
| they are different. ,

The hands are the instruments of qualification,

‘they possess the most developed tactile sensibility of
the skin as a whole. ﬁevertheless they are pyecious aﬁd
' necessary tools essentiasl to everyday life. An eruption
on the hand in contrast with such thlngs as new growths
or acute infections offers no threat to health, but 1t
seriously handicaps an indivicdual and places him at aj
‘considerable disadvantage, he may otherwise be perfectéy
healthy. Bys, |
‘ The palms by virtue of their thick and tough
epidermis are capable of withstanding a wide range of

noxious materiels without showing any pathological

‘ changes. This anatomical feature backed by the

specialized properties of sweating, acts as a barrier-

to infection. The backs of the hands are more lisable |

| to invasion by bacteria because, they lack the natural

characteristics/




‘characteristices of the palms and contain pilo—sebaceoué

Eorifices which are vulnerable points through which

'bacteria may gain access.

T

The pH. of the skin over the hands, foreasrms and

feet show a wide variation from day to day, and from |

one person to another. According to Pillsbury and

|
'Schaffer (1939) the pH. on the flexor surfaces of the

{forearm is 5.1, and on the extensor is 5.5. 0n the '

'Plexor surface of the index finger is 5.4 and in the

l4th interdigital space on the feet is 6.,5. About a

=

_ |
itakes place from the hands and feet by insensible per-

‘SPiration. The loss of moisture im about three times

;the rate of that from egual areas elsewhere. It is

[increased under direct nervous control or mental stres%

guarter of the total loss of body fluids from the skin |

‘but not increaesed by rise of body temperature. Lovatt
Bvans (1945).

ECZEMATOID DERMATOSES OF THE HANDS.

Under the term "Eczematoid Dermatoses of the
Hands", is included all cutaneous lesions which begin
on the hands, and remain limited to the hands and

lower parts of the arms, or appear on the hands seconda

'to a primary lesion elsewhere on the body and presents
Ithe "Bezema-Dermatitis" reaction.

| ‘To approach the study of aetiological factors
in patients suffering from Eczematoid dermateoses of the
hands the first question the investigator should ask
himself is whether he is dealing with an allergic con-
idition or not". The seconfl question is,"what is the
!specific cause or causes of the signs and symptoms of
\which/

ry




which the patient complains?!

The answer to these gueries is obtained only as
a result of a study which compfises a detailed and
intimate hisﬁory, physical examination, laboratory

investigations and close clinical observation.

In this paper the investigations have been undeﬂ—
Itaken by two methods.
Firstly. A study of cases, reporting to the Skin Depart{

ment with eczematous lesions on the hands &s regasrds, -
a. Morphology and clinical appearance. !
b. Location and prevalence of the lesions. |
c. Occupation and relative contactants.
d. Factors in recalcitrant lesions.

Secondly. A detailed study of selected cases with labor-

atory investigations., biological reactions snd a regular

follow up of progress, as in the following scheme.

Name No. Date.
Address Age Occupation
| Duration r

| ,
Family history including allergic history.
Previous history. General and present complaint.
Present illnese (in chronological order). |
|Social history - home,work,hobbies, habits, emotional life.

|Phy81ca1 examination. i

. a. Skin in general. b.Description of lesion.
Relapse and causes.

Contacts - Vocational, hobbies.

Ingestants - Food, medicines.

Menstrual history.

iAny seasonal variation.
Previous therapy and effects.
kffeet of Soaps.
Any merked dietary deflclency. s
History of dermatophytosis - present and past.
History of any other skin diseases.
Evidence of any focal sepsis. Eyes,Ears,Mouth Sinuses etc.
Emotional and nervous stability. : !
Endocrine history. : |
Laboratory examinations
a - Bacteriological, cultural.
b - Skin tests.
C. — Immuno-biological study.
d. - Pathological sections.

1
|
|
|
|
i
{
|

' TABLE NO, 1.




I ; 9.
This study was begun with a distinct appreciatiqn

lof the difficulties shead. It has been realised to a |
| |

fcertain extent from previous experience, the difficulty
;in determining the etiology in these cases and the con%
Efusion existing over terminology. It was always my |
éinterest before I came to this country to examine fully
lpatients suffering from skin affections of the hends, flor
the simple reason that T was often unsuccessful in :

effecting a curative treatment, and occasionally patiedts

reported for weeks on end, with the same complaint often
exhibiting periods of remissions and exaceroatlons. !
When first T started my work T encountersa stllﬂ
more difficulties on account of the.wide range of conwf
tributory factors in the csusation of tﬂese_dermatoses;
. - JEoRa

The difficulty of insuring regular attendance of vatients,

the acute shortage of hOSpital beds and the exhausting

ftask of follow-up, tend to blunt ones interest at the
Ebeginning of such é work. But in spite of all these
;difficulties,‘the material was available and facilities
were freely prbvided to bring this study to s conclusion.

. There are numerous factors that contribute to the
causation of these dermatoses of_the hand. They could
be summarized into two groups.

'1. Bxciting Causes -

(a) External irritants.

External irritants, found to produce eczematous
eruptions over the hands, are very numerous. They |

usually vary with different people in different occupat-

ions, and depend greatly upon the irritating characteﬁs
of the substances encountered in everyday life. They aﬂe

usually chemical in nature, simple or organic, but

physical/




| [10.

!physical agents such as light, heat and cold are slso

capable of exciting an eczematous eruption. o 1

|
i (p) Internal agents. |
i
‘ These include food and medicaments as well as |
|
toxic products liberated inside the body from an infec-|
|

ltive process. ;

(¢) Infections. !
| All organisms capable of exciting an inflammator?
brocess contribute to the producfion of these dermatose%
directly or indirectly. Pyogenic micro-organisms and

fungi are commonly met with.

|
i (d) Other causes.
i Other causes sueh as trauma, nervous shock,

parasitic infestation and insect bites are also capable|
|

|
bf exciting an eczematous eruption. |

h . . . .
2« Intrinsic predisposing causes.

Intrinsic or constitutional predisposing factors
are concerned with the peculiarities of the individual
and his relationship and adaptation to.the particular
environment in which he finds himself. These may be
'general, for example heredity, psychogenic or allergic
?actora, or local, such as surface bacterial and mycotip

2l
factor, pH. factor, sweat factor, traumatic factor etc.

Stokes (1952) enumerates an illuminating list of factual

gnalysis from which I quote those related closely to

affections of the hands and feet.,
| 1- Hepedity factor.,
' 2- Infection-susceptibilty factor.
‘ 3- Hypersensitivity and allergic factor
4- Ichthyotic and Xerodermatous factor. i
‘ 5- Sweat factor
{ 6~ Psychogenic factor

7=/ .
| el .




7- Endocrine factors
8- Metabolic factor. |
9- Local and pH factor. |
10- Surface bacterial and mycotic factor. |
11; Traumatic factor.

12- Diathetic state factor. |

|

|

I Thus, all the evidence collected must be carefully
| : 2 }
jand properly evaluated as regard its part in develoPmeqt

lof the dermatoses, and too much credence must not be |

‘placed on the history furnished by the patients, which

!may sometimes be at variance with fact. A general i
!knowledge of the working conditions and a particular
inguiry into the individual's work and environment. is
jof value and often necessary for diagnosis. Whén all
'this evidence is brought toéether and its relationship |
interpreted, clinical skill is all that is required to |

correlate the observations. ‘

During the years 1946 and 1947, 12,680 new patients
Ireported to the skin department of the Royal Infirmary*
Edinburghe. There were 3657 cases or 28.8% suffering |
from Eczema-Dermatitis in general, and 1364 cases or |
10, 7% with a variety of eczematous eruptions of the
hands. In general, the number of females was more than

that of the males with a wide variation of age frém a

few days old to 85 years of age. Among the cases with |

Fruptiona over the hands there was a greater proportion

}Q between the ages of 20-40, males showing a higher

incidence, See table No. 4.

Seasonal prevalence of eczematous eruptions in

general seema to show a high incidence during both

Eutumn/ |
1 _ _




autumn and spring while eczematoid dermatoses of the 12.

hands, though they present the highest incidence in the

month of July; they do not tena to show striking preva-
¢ 1

lence in any season, as can be seen from the accompanying

|

table. i
Eczematoid , _ [
Dermatoses Jan, Feb, Mar. Apr. May Jne. Jul. Aug. Sep. Oct.] Nov. Dec.
1-On the hands 126 98 90 120: 104.,,102-,142,-122 .98 . 158 | 160 124

2-In general 512 264 319 343 326 263 293 271 300 386 | 340 250

3-General _
attendance 1005 900 10L7 1089 1179 1066 1129 1151 1106 1171 1017 850

1= Bczematold Dermatoses on” the hands totaled 1364 | 10, 7%
2= Eczema-Dermatitis in general totaled 3657 | 2848%
53— New patients monthly attendence totaled 12680 |100, 0%

Teble No.2 showing the ratio between Eczema-
Dermatitis and general attendance for the years
1946 and 1947,

REVIEW OF LITERATURE

Dermatological literaﬁure contains a vast number
of articles describing dermatoses of the hands. As a
group they have been discussed by Chipman (1935),

Andrews and Barnes (1934), Davidson and Birt (1943),

|Stokes, Lee, and Johnson (1943) and Blaisdell and
'Schwartz (1945) and Lane et al.(1945). Individual types
of these dérmatqses have been thoproughly investigated
and widely discussed. Engman(1902), Fordyce, and Sutton

o

(1920) described infectious eczematoid dermatitis,
Pollitzer (1912) described"Recurrent Eczematoid Affec-
tions of the Hands" and differentiated it from Nummular
Eczema., Mitchell (1929) emphasized the rdle played by
streptococeci in producing dermatoses simulating ringworm
of the hemds and feet. Barber ( 1936) and Ingram (1936)

described a pustular dermat@8is which they called

Pustulay/ ,



1 it
Pustular Psoriasis. Andrews and Mackacek (1935) also

described a pustular dermatosis which they associated
with a bacterial focus of infection, this phey'called
"‘pustular Bacteridl! Jordan, Dolce and Osborne (1940)

discussed housewife's eczema, Benedek (1946) described

togenous eruption due to B.Endoparasiticus. Blaisdell,
Harper and Schwartz (1945) described a chronic vesiculsg
eruptions of the hands and suggested a new cliniecal
entity under the name of "Dermatitis Margaritata Recurr
Becker and Obermeyer (1944) described"Bxudetive Neuro-
dermatitis". Peck (1930) described "Epidermophytids!
and Hopkins(1932) described "Monilids" of the hands,
secondary to a primary fungus infection in some other
areas of the body. Gross (1941) described "Nummular
Eczeme" and attributed it to vitamin A deficiency.

It has been increasingly evident throughout the
study that the designation of many of the dermatoses do
not conform to a common pattern, and what is called
contact eczema of unknown origin by one, is called
pompholyx by enother. It is very difficult sometimes to
classify a dermatitis and place it in a group or a sub-
group of diseases- but this does not justify the creati
of new terms whenever such a difficulty arises.

From the study of the morphology and clinicél

appearance and distribution of these eczematous eruptio

and the snalysis of the data obtained from the patients

is presented'in an attempt to explain the pathogenesis
and aetiology of these dermatoses of the hands.

L/

"Pompholyx" and attributed it to an endoparasitic haemsa-

histories and laboratory studies, the following grouping

13.
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1- POST-TRAUMATIC INFECTIVE ECZEMA.

} 2- TOXIC CONTACT DERMATITIS.
: 3- ALLERGIC CONTACT ECZEMA.

4- INFECTIVE: ECZEMA.
o- ENDOGENOUS ECZEMA .

6- -ID ERUPTIONS.

I wish to make it clear that the grouping presented

does not explain all eczematous eruptions of the handsq

:That will not be possible until our knowledge of the 1!

|
‘biologicel reactions of the skin and the body as a whole
iare more properly understood. I have attempted to cast;
isome light on the aetiology of these lesions by presen-
ting them in a different setting.

We have no standard device nor any special method

by which we can discriminate between these cases; and

as long as our judgement is restricted to objective

'phenomena, and the biological reactions are in progressive
1 .
evolution, no accurate differentiation can be established.

POST-TRAUMATIC INFECTIVE ECZEMA.

& |
In this group of eczematous lesions, trauma seems

(fto be the basis if not the direct precipitating cause,
and infection is a constant accompanying factor, but it

has not been possible to identify any allergic phenomena.

Some authors have attributed an setiological importance
to nervous factors (Becker 1944}, others to vitamin
deficiency (Gross 1941). Rowe (1946) is of the opinion
that food allergy is an important cause of nummilar eczema.

This group of eczemas is commonly found among

Workers, labourers and housewives in whose occupation

dust and liguid is a major contact. Injury is thus

|
iproduced/



|

I . . 15"
'produced by the mechanical action of gritty particles, |
iby the toxic action of liguids evaporated from the skiﬂ
- |

surface or by direct irritant chemieal sction., Small

amounts of these chemical substances may lodge in the

natural folds of the skin and become more and more con-

‘centrated as a result of evaporation, so that what was

|
originally, a safe concentration gradually acquires

toxic properties. (Percival 1947).

. The part that micro-orgenisms or their allergic
manifestations play is very difficult to assess,
Haxthausen (1985) is of the opinion that the micro- |

organisms of the skin may be operative in the pathogenesis

of certain sllergic cutaneous eruptions, in as much as

they represent the foreign protein which, in combination

iwith substances applied to the skin, results in the
formation of complete antigens capable of producing

antibodies that are reactive with the simple compounds!

|
|
i This group consists of eruptions described by
%ome dermatologists as nummular eczema, streptococcal
hermatitis and papulo-vesicular eczema of Brocg. Darier
k1928) applied the name of "Eczematide" to such lesions
Lhen occuring on the body. Becker and Obermeyer (1944)
uses the term "Exudative Neurodermatitis of Kriebeck™

for some of these eruptions which are microscopically

vesicular, except when they affect the palms and show

Fyshidrotic vesicles.

CLINICAL FEATURES. i
The eruption consists of one or more round or
polyeyclic plagues of minute discrete and confluent

|
| papules/




papules, pnapulo-vesicles and vesico-pustules which never

retain their vesicular character as they are thin walle

16.

d

and easily ruptured. The lesions are usually seen @n the

||

oozing and weeping stage. Dry psoriasiform or pityrias
form placgues resembling the eczematide of Darier are nog
uncommon, and also, impetiginisation and crusting not
infrequently occur changing the picture into what is

called impetigenised eczema. The advancing edges of

these patches are sharply demarcated from the surrounding

skin, they grow by peripheral extension sometimes tending

to clear in the centre, thus resembling greatly a mycot

infection. The placues may be single and the diameter

a fully developed disc may range from + to 8 cms. or

i
more. The lesions remain discrete and recurrences and |

exacermations are likely to oceur in the same sibes
especially in the more discoid type where central re-
currence occurs while the edges are still active. Pig-
usually ; |
mentation/follows healing of these lesions. The more
acute type presents multiple lesions varying in number

from 2 - 32 on both hands as seen in one of the cases.

Patches gppear in crops probably due to auto-inoculation

from scratching. Oedema with swelling of the parts and
lymphangitis are occasionslly met with. Pruritus is a
very common complaint and in some instances very intens
This type of eczema affects most often the handa
and forearms but is also met with on the feet and legs.,
The sites commonly affected in order of freguency are
the dorsal surfaces of the hanas and fingers., the wrist
and the extensors and flexors of the extremities. The
nails are not affected except when the lesions extend

to the nail fold or nail bed, resulting in an onychia

or/

ic

of
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or onychogyp%Qsis.

Microscopic examination of scales' tops of
papules and vesicles wes made in a great number of
these cases but they were always negative for fungi.
cultures on blood Agar plates were msde and colonies
of different strains of staphylococeil and streptococci

were grown.
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FEMALES.
Age 1-10 |10-20 |20-30]30=-40] 40-50]50=-60 & gver| fotl
PRk, ) 59 534 26 21 19 151
Toxic Contact 2 21 32 | 35 Z8 26 144
Allergic Contact|f - 2 8 10 5 il 26
Infective 4 16 13 5 8 6 52
Endogenous = 5] 5 6 2 3 21
~-Id. 1] 4 6 5 4 3 2a
&éi|
MALES.
I 2 HEEE RS = 8 28 34 | 33 27 131
Toxic Contact | 2 akif 19 29 22 17 100
Allergic Contact| - R PR B iy 4 20
Infective 9 12 | 22 |15 | 13 4 75
Endogenous - T 10 4 | 6 2 29
-TIds - 5 g {13 | 4 5 b 35
I | | 390

Table No.d Showing age incidence of the differs
dermatoses of the hands.

Occupaﬁion contributes greatly to the productio
DL Post-traumatic infective eczemas, and also the area
predilection of these lesions seems to be related tq t
type of work the patient handles. (Refer to Tables No
4 and 5). 1In occupations where oils or caustics are
prevalent e.g. mechanical workers, welders, drivers,

and housewives; the backs of the hands, fingers and

forearms/

nt




forearms are mostly affected and one can ezplain this

distribution by studying the habits of these workers.

e. g« A mechanical worker wearing his working apparel,

his sleeves if mot rolled up, are impregnated with oil
he usually wipes his palms with a dirty rag, but never
the ﬁacks of his hands or in between his fingers. A

sedentary worker or an unemployed man, apart from his

fpe01al hobbies, is more or less edqually exposed over his
pody:surface to the hazards precipitating this comnlalnt

knd so the extent of the lesions takes a more widespread

Joal dust does not give a positive pateh test, but this

Eorkers, the backs of tihe hands andﬁingers still bear the

|runt of these lesions, probably direct trauma is a
contributing factor.
F The study of intrinsic or constitutional factors
redisposing to the production of post-traumatic infec-
tlve eczema has been very discouraging. Hereditary and
%1athetic facfors have been ruled out completely from
hese cases. Ichthyotic and xerodermatous manifestations
Lere strikingly noticeable. Most of these patients pre-
'uented dry skin especially over the extremities. Psycho-

genic factors were not very suggestive for most of these

patients were more of the pycknic type. Relationship tp

food or any articles of diet or habits were not noticed.

Patients/

distribution. The miner and labourer are more exposed tp
dust than liguids. They often develop pustular eczematous
lesions on arms ‘and legs: This clears up when the man iB

of f work but recurs immediately he returns to work again,.

18,

together with sweat and friction is undoubtedly a trauma-

tising factor. Inﬁpite of the large areas exposed in thése



| 19,

Patients did not show any marked deteribrstion in health.
There was no definite seasonsl change in incidence.
Septic foci were found to be a contributory
factor to the recalcitrancy if not the etiology of these
lesions. In five cases the removal of septic teeth, and

in three the treatment of septic tonsils and sinuses

| resulted in complete recovery in two; and in the remain-

ing s8ix recovery was followed by relapse. Lesions often
improve on simple treatment alone and, only a small
percentage of them especially the discoid or nummular
type are resistant to treatment and tend to run a

chronic COUrsSe. ;

Fig.Nosl. Post-traumatic infective eczema in a

miner. (Nummular variety).
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Table No.4. Showing the incidence of the different

types of dermatoses of the hands among the different

male occupations.

Housewives
Grocers
Tarmers
Nurses
Mechanical Workers
Labourers
Sedentary
Tailors
Students
Hairdressers
Painters

Table No.5. Showing the incidence of eczematoid

PTI. ToxX. All. Inf.End. Id., Total.
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dermatoses of the hands among the female occupations.




TOXIC CONTACT DERMATITIS.

Toxic Contaet Dermatitis (Burckhardt 1940) or

non-sensitisation dermatitis (Downing 1940), consists

2le

of a series of cutancous manifestation caused by surfage

contact of the living epidermal cells with the excitant.

The term toxic is employed here not in the narrow pharma-

cological meaning but rather in a broader sense as a

cutaneous irritant. A primary cutaneous irritant is an

agent that will produce a clinically manifested irritagion

‘at the site of contact on the normal skin of a majority

of persons not previously sensitized to that substance
if it is permitted to act in a given concentration, a
given vehicle and after a given length of exposure. It
forms a chemical combination with the skin or abstract

essential ingredients from it, thus resulting in total

destruction, burn or inflammation, depending on the con-

centration of the chemical and the period of exposure.

PRIMARY TRRITANTS.

The lesions vary greatly according to the natur
of the primary irritant. Keré%olytics, consisting
chiefly of caustics and alkalis, were found to be the
cause of a large number of these toxic contact dermati
Fat solvents or toxic irritants themselves soluble‘in

fat, lipoids and oils, form a second important group'

which is the cause of a good number of these eruptions,

w

(O]

tis.

3

A more heterogeneous group consisting mainly of chemichl

r
irritents such as antiseptics, dyes, rubber accelerators

etc. affects a more specialized group of individuals

(]

who come in contact with these primary irritants.

The/



The majority of cases report with erythemato-
squamous or papulo-vesicular lesions and occasionally

lichenified and bullous eruptions may be Seen. The

vesicles which may or may not rupture, are especizslly

when seen on the palms tense and very closely set and

sometimes they coalesce to form large blebs. In many ‘

cases the raw surface produced by the denuded vesicles

|become infected and impetignised and crusted eczema
iresults.

Toxic contact Dermatitis prevails in certsin
occupations dn which primary irritants are commonly
encountered. Tables No. 4 and 5 show the incidence of

of lesions
this type/among the various occupations.

TOXIC CONTACT DERMATITIS AMONG HOUSEWIVES AND ATLLIED -
WORKERS.

‘The comnonest history related by housewives
suffering from toxic contact dermatitis runs as followT
She is the mother & or 4 chmldren and looking after a
house of 5 or 6 individusls, She has suffered from thi
trouble for quite a long time but she is always too

busy to go and see the doctor. It is most frequently

advice. The last time she was on her holidays or had

less occasion to do housework her hands were perfectly

clear, but since she obtained a packet of soap powder
i :
‘from the grocer or she has ' béen very busy washing

| the dishes and doing the laundry, she developed an.

|

|attack of dermatitis exactly similar to the one she

! :
had about a month ago, or her previous mild complaint

became/

during the winter months that these patients report for

primary erythema frequently passes to vesiculetion. The

»
.
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became wWorse.
In most instances, the lesions were eythemato=-

sguamous or papulo-vesicular and confined to areas over

In subascute and long standing cases the palms and the
palmar aspects of the fingers and finger tips are dfy,
scaly and fissured. The dorsal aspects of the hands
and wrists are dry &nd may show red scaly patches,
occasionally eczematous. The knuekles and the backs of
the interphalangial joints are dry and fissured. In
acute cases the papulo~-vesicular stage supervenes and
the sides of the fingers and interdigital webs suffer
greatly, very much resembling Erosio interdigitalis
Blastomycetica. The lesions may also spread to the bac
of the hands and palms as well.

The eruption seldom involves the entire hand
completely. Affection of the palms of the hands with
involvement of one or more fingers 1S commonly en-
countered. The next common aree is the wrist with
involvement of the palm or the lower forearm. (See
Teble 6.). The interdigital spaces and backs of the
hands were slmost always involved in the acute type.
Usually both hands are affected symmetrically at the
same time, but when the affliction is asymmetrical the
right hand is more commonly affected than the left:
Covered areas of the body were rarely affected; while
the face and upper part of the chest may sometimes Dbe
affected together with the hands, in cases where the
noxious agents have been carried to these areas by the
hands or when patients have been exposed to gases and
fumes of noxiops substances.

By/
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the hends and wrists and occesionally the lower forearms.
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By far the most common agents encountered pro-
of'
ducing these toxic types/irritations in housewives are
soaps and other detergent cleansers and antiseptids.

Soaps are the sodium, potassium, or rarely aumonium salts

of the higher fatty acids from veget&blé and animal fat,
verying greatly according to the type of fatty acid an?
the percentage used. Besides these mixtures soaps and
soap powders contain a great number of salts and
essential oils and perfumes. |

All soaps in agueous solution undergo hydrolysié
a greater or lesser extent and these are svlit up into
free alkalis and free fatty acids. Even a neutral soap
therefore liberates free alkali wﬁen in solution Jordan
et Al. (1940). This free glkali is neutralized by the
acidity of the normal skin and Blank (1939) found that
the pH. of the skin after one lathering of soap rises
up to 7.2 and it takes 2-5 hours for the skin to return
to ‘its normal pH. 5.4. 3

Whether the fatty acids, the alkali or the
added ingredients is the active principle of soap
irritation is not:iyet well established. Patch tésts
|were made with different soaps and soap powders in a
number of csses. Bither a soap solution or a thin
paste was prepared and smeared on a piece of filter
paper and was avplied to the upper arm. Readings
were done 24, and sometimes 48 hours after. In no case
was an eczematous reaction obtained. 1In one case a
trace of erythema wss noticed which faded away in 24
nouré.after the removal of the test. The rest of the
| cases were either completely negative or showed whitish

wrinkled/

24’:.
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wrinkled area at the site of the patch.

Caustie potash is not infrequently used by
housewives in washing and laundry, and one occasionally
sees cases with marked vesiculation and eczematous
reaction after an excessive use of caustic soda in |
housework, but still no real sensitization to the patcﬁ
was demonstrated.

In 15 cases Dettol, Clensol, and other anti-

septics were suspected of being a precipitating factor,

29,

while patch tests with different dilutions were made and

the results were negative.

Thieler (1941) studied 74 cases of dermatitis
in housewives and found that in 46 cases alkaline
washing agents and waxes containing turpentine were
the causative agents.

Generally in most cases, the inflsmmation tends
to subside upon the removal of the source of irritation
and on abStaining from contact with soaps and water.
The weeping dries up, unruptured vesicles resolve and
after scaling and desquamation the tissues return to
their normal character. Recurrences of lesions may

occur but only after another prolonged or excessive

exposure to the irrifant responsible. Chronic fissuring

with dryness of the palms is encountered among house-
wives in continuous contact with soaps and alkalis.
We have so far incriminated soap and water and

other alkalis detergents with the etiology of toxic

contact dermatitis in housewives. Other toxic substances

may be encountered e.g. vinegar, citric acid, ete. One
housewife was found to dévelop marked scaling With
fissuring of the pelms and fingers every time she used

Henna/




26,
Henna to dye her hair. The dyes in woollen gloves and

the use of dyes in dyeing clothes and curtains were
found to be responsible in 5 cases. Wearing rubber
gloves during washing precipitated an attack in two
housewives, |

But to accept that soaps excite an eczematogenous
reaction in every housewife is definitely not correct,
because not gll1 housewives condemrn soap as an irritant
and even those that condemn it vary greatly in the
| degree of susceptibility to it. Therefore, there
should be an inborn predisposition behind these cases
which is expressed by the use of soap or other alkaline
detergents. Schwartz (1939) suggests the possibility
that diet has an influence on susceptibility to external
irritants. He believes that this is achieved chemically
by affecting the pH. of the sweat which in turn affects
the ability and capacity of sweat both in its action
as a solvent for, and as a neutralizer of external
irritants.

- In the discussion of Jordan et al, Joseph V.
Kleuder (1940) believes, that the role that soap plays
in the causation of dermatitis in housewives and others, -
concerns the defatting action of soap, and especially
to the prolonged exposure to soap as an alkaline sub-
stance., Burckhardt's studies (1938) suggest that the
eczematogenous action of soap is inherent and is due
to the impairment of the functions of the skin to
neutralise alkali, whereby an alkaline becomes an
irritant in a coneentration to which the normal skin

does not react.
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_ Mechanical| Sedentary Miners- |Housewiyes.
i Labourers
1M LGN |TPRIE LEMERREs C O P G
Hands| & Wingers Right | 2 1, 1 - 2 = 4 4
tt it Left 2 1 1l - ] < 5 .
" e Both |11 15 5 731119 7 19 29
Back of Rignt Hand - - - - (i il e} 1
U " Left Hand gl - - =.|. 2 2 1 z
! of Both Hands iJiE) 6 3 1 6 1 4 2
Wingers ,Hands ,Forearmg 10 12 5] 5 5 8 10 R
Fingers Right Hand - S = - - 7 1
1 Left Hand 2 - - - - = 4 1
e Both Hands - B} l o) = | 6 5 2 8
| i
Palms| of Right Hand - =l i - if 2
i Left Hand 1 - - - 1 - 3l 2
U Both Hands - 4 5 2 3 3 3 135
Wristp 1 1 3 - 2 - g i
Hands| and YWrists 1 - 5 2 2 1 4 6
Wristis and Fingers - - 1 - 2 - 2 5]
Hands| and Legs 4 3 2 - (5} 2 2 il
Hands| end Face 1 2 2 2 2 4 - -
Foreaprms 3 5] 3 5 “ 2 1 ak
Forearms and Legs 5] 6 Ak 2 6 3 - 1
Total 2 59 46 26 | 69 355 80 B85
Table No.6. Showing the relation between the
incidence of Post-Traumatic Infective Eczema (PTI.) and
Poxic Contact Eczema (TC,) on the different areas of the
hands and body.
TOXIC CONTACT DERMATITIS DUE TO CHEMICALS.

Vietims of this group are individuals who handle
chemicals during the course of their work. They include
Doctors snd zllied professions, workers in chemical
factories, dyers, tanners, rubber workers, French polishers,
Painters etc., They are more prone to this type of
ematitis than post-traumatic infective, because many
of the chemicals employed in these occupations are known
primary irritants.

Doctors/
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Doctors, nurses and orderlies are subject to
skin trouble from the toxie effects of large numbers of

antiseptics and cihemicals. Two cases with toxic type of

contact dermatitis due to mercuric biniodide, 3 to detiol,
| 4 to iodine, 2 to formalin, 5 to Boap were encountered.
The lesions were more or less wide_spread over the hands
| and forearms and of an eézematous type. .
| Of the chemical workers, one case was due to i
{ cantharidine showing marked bullous type of lesions
;over the hands and forearms and localised only to areas
of contact. Another laboratory worker showed a wide spread
erythemato-vesicular lesion on hands, forearms, face
and neck due to contact with BAL., aeppears to be a
toxic type more than an allergic one, for the patient
is still handling the same preparation with caution
and no relapse occured recently.

Polishers, dyers and painters use acids, alkali
and defatting substances such as turpentine, petroleum
distillates ete. in their work. They suffer from a
more scely eczematous type of lesion over the backs of
the hands, especiglly between the.fingers.

Victims of this group may at any time show a
change of reaction to any of these chemicals by develoning
a specific hypersensitivéty which changes the pictire I

i
linto thet of the allergic type of reaction.




283,

Fig. No. 3- Toxic Contact Dermatitis in a

|chemicé1 worker due to contact with cantharidine{
i

Fig.No. Y- Toxic Contact Dermatitis , same as



TOXIC CONTACT DERMATITIS AMONG MECHANICAT
WORKERS.

In this group of workers which consist of

engineers, fitters, joiners, drivers, garage workers etc,

oils,greases8 and alkalis act as the primary irritant.
Skilled and unskilled workers both saturate their handgs

and clothes; especially their sleeves with o0il and

29,

gasoline. Moreover, the solvents,used to cleam their hands,

act as primary irritants as well. Most cutting oils
contain & slight smount of free sulfuric acid (Downing

1939). Others are compounds of petroleum oil in an
alkaline soapy solution.

In most cases the lesions are erythemato-sguamou

or vesicular on the back of the hands and fingers which

are often the sites of cuts and abrasions incurred during

work (see Table No.6.). The webs of the fingers are

commonly affected, owing to the frequent collection of

oils in the folds, and improper washing and drying. They

tend to show a sodden vesicular skin affecting the root
of the thimb and sides and webs of the 2nd. 3rd. and
[4th fingers. The palms and wrists may also be affected
and show marked thickening and fissuring.

As regards their liability to cutaneous disturb-

ances, members of this group are more prone to show

-

Toxic contact dermatitis of the haunds than-post-traumatfi

infective dermatitis (see Table No.4)., because of their *

-

frequent contact with primary irritants, while the fore-"

arms and the rest of the body show lesions of &ither
type with equal freguency.
Secondary infection and follieculitis are common

complications/




|of acids, alkali or pyogenic infection of occupational

complications, but the chances of developing specific
hypersensitivity is not great. Many workers resume

duty after being cleared by local treatment, and con-

tinue to handle these substances without ill effect, aI

long as they abstain from prolonged exposures,; or exce

50,

S

ive use of the noxious substances. O0Other chemicals used

for specialised purposes; such as alkali, potassium
cysnide, tetraethyl lead in gasolene ete. msy contribu
as other causative agents, in the production of this

type of dermatitis in this group.

ALLERGIC CONTACT ECZEMA .

Allergic contact eczema or sensitisation dermati
Downingl(1949), is by far the most important of the ski
affections of our present time. It prevails among
certain types of occupations more than others. In a
survery of 11,760 workers in various factories Schwartz
(1940) found that the percentage of what he calls

occupational Dermatitis in a period of one year, was

about 1,2%. This figure does not include burns, splash

skin wounds.

It cannot be denied however that it is often
difficult to determine whether a given eruption is oOne
of toxic or allergic contact eczema, especially at‘the
start, when_the clinical picture of some cases is
identical. The principal difference is that in toxic
contact eczema, paﬁch tests with non toxie concentratia
of the causative substances are negative, while in the

allergic type they are positive. Moreover, it is guite

possible that a toxiec irritation often paves the way fd

te

tis,

es
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a specific allergic reaction, and as we shall see

later, that time and freguency of exposure are varigble

factors.

Allergic contact eczema is a complex biological
reaction produced by the action of an asllergen on a ski
in the allergic s8taste.: The .al lergic state consists of
an increased irritapility of the body cells, to a
specific cutaneous sensitizer called the allergen. The
characteristies of this specific pathological process
lies in the fact, that when & normal unsensitised body
cell comes in contact with a cutaneous sensitiser it
develops a state of hypersensitivity té that specifiec

allergen. IT this allergic state is brought gbout by

81,

the mediation of an antibody then the particular szllergen

-

is acting as @& hapten. But, if the sensitization is
brought about by the stimulation of specifie antibody,
then, and only then, may the allergen be called an
antigen. Goldsmith (1936).

It is widely accepted that true allergisation

can be induced in any humsn being or snimal.Bloch (1929)

using primroses induced the allergic state in 100% of
cases who have never suffered from eczema or any meta-
bolic disturbance, and produced in them every clinical
and microscopic appearance of true eczema. Similarly
Sulzberger and Baer (1939) using nitrochlorbénzine;and

Low (1924) by repeated rubbing of primula leaves pro-

duced a hypersensitization in some previously non reacting

individuals. He showed that this hyversensitivity was

specific, but only a group of individuals were sensitigable

and they tended to be grouped in families.,

Under/




Under natural conditions, only a small percenteg

of the population show an alteration in the capacity td
regact to the substances they come in contact with., Then
are two main factors which determine this percentage,
namely individual predisposition and exposure factor.
Individual predisposing factors consist accordin
to Doerr (19292) in a pathological increase of the
physiological sensitisability, and this could either
be inherited or acquired. Some of the predisposiag
factors have been mentioned in the introduction of thig
paper, But there is no doubt, that there are many

other factors that operate in a more specialised manner

often temporary, seasonal, or geographical. Individual

with excessively dry and essily fissured skin, as well

gs those with soft, moist and easily macerated skin, are

candidates for eczematous sensitisation provided they
undergo the risk of exposure.

It has been shown by many observers that first
exposure of the skin to certain allergens is unaually
tolerated with impunity, except if the allergen is a
primary irritant Low (1924), Bloch & Jadassohn, Straus
(1934), Simon et al (1934), Lendsteiner (1935), Sulz-
berger & Bser (1938). Therefore an excematogenous
substance exerts an allergic type of eczema only after
a previous exposure, at which, sensitisation startéd,
followed by a period of refractoriness whieh varies
between a week and three weeks, or over years in some
cases. Then, a Tlare up of eczema type of reaction

appears, either spontaneously or after a subsequent

exXposure,

A substance which is capable of producing the

52
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eczema reaction, is at first absolutely specific, but

as allergisation progresses, it appears to be relatively

non specific in the sense that substances which are
chemiéally related, also become capable of producing
the reaction. It is found that later all attempts at
specificity, either absolute or relative are lost, and
the skin then reacts to a large variety of substances
which have no apparent chemical affinity. Thus, a
reaction which was monovalent at first becomes polyvale
The finding of the substance, producing the

allergic contact eczema, depends greatly on the energy
expended in searching for it. It is only after a caref
search and evaluation of the case history, that exposur
to a certain substance which fulfills the reguirements

of being the possible allergen in the particular case

can be detected. There are no organic changes or disea

pictures which are pathognomoniec of allergy. The eczema

reaction may be produced by an allergic as well as non-
allergic mechanism. (See Toxic Contact Dermatitis.)
Moreover an allérgic mechanism can be the basis of almo
every known form of reaction and disease pfocess; and 4
is only after prolonged observation, clinical study and
laboratory investigation,that an allergic skin reaction
can be detected. g

To incriminate a substance “as . tiie cause of a
particular eczema, certain conditions should be fulfill

l. The suspected substance should be = known
allergen.

2. Exposure to the suspected substance should ha

taken place 12-48 hours before the appearance of the

lesion.
Er S 4
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3- Removal of the suspected substaﬁce.results
in subsidence of the acute symptoms.

4- Patch tests with nontoxic doses exert a posi-

It should be pointed out that in some cases the
previous exposure is one to two weeks before the out-
break of the eczema, and the acute symptoms started
without a reexposure. This is well demonstrated in one
of the cases. Sulzberger (1940) labels such conditions
as "Spontaneous Flare Ups", and he attributes them to
the fact that the first application has started a speci
sensitisation, and when this is complete; a quantity of
allergen is still present at the first site enough to
excite the allergic reaction.

Sometimes the removal of the suspected substance
fails to produce emabatement of the eczema reaction, or
a flare up may appear without exposure to the suspected
substance. This may be due to a severe affection of th
epidermal cells by the allergen;'and it must be remem-

bered that a sensitisation fo one substance is often

or even unrelated, (Bloch, Sulzberger(1939) and Wedroff

and Dolgoff ). In another words a sensitisation to one

irrespective of sensitisation.

PATCH TEST.

The patch test is a useful test to confirm the
&resence of hypversensitivity in the epidermis of an
individual to a certain substance, and to prove that th

ubstance is the cause of the given eczema. It operates

accompanied by sensitisation to other substances, relats

substance may render the skin susceptible to any irritar

54

tive reaction in the particular hypersensitive individual.
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only when the epidermis is the tissue where the shock
reaction is taking place. A positive patech test with
the suspected substance as revealed from the history
should reproduce some phase of the eczema reaction.
Thus, when a substance suggested from the history, is
capable of repeating some phases of the eczema reaction

in the area applied, it can be safely presumed that,

CLINICAL PICTURE .

Allergic contact eczema is commonly encountered
in the acute eczematous stage. It begins with a genera-
1ized erythems and swelling. of the parts accompanied
by the feelimg of heat and extreme irritation. Genera-
lized vesiculation sSoon appears, covering all the area
of contact with egual intensity. The backs of the hands
.
thin skin and soft underlying tissues. THe lesions have
no limited border, they are confined at first, usually
to the areas of contact, but spread later beyond this
area, and scattéred spots may be seen all over the body
The vesicles may rupture and'oozing appears, but very o
they remain unruptured and disappear by absorption pro-
vided the precipitating cause has been removed. It tak
between 4-6 weeks for the process to clear up depen@ing
on the severity and extent of the area of contact, pro-
vided no other factors are present to keep the process
going indefinitely.

In subacute and chronic cases oedema and vesicul
ation is less marked or even absent. The skin of the
hands, particularly that of the becks and the wrists

show/

are more severely'affected than tha palms owing to their

35 *

that particular substance is probably the causative agent.
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show scaly papules with thickening and lichenification

with predominant localization in the folds of the skin.
Occasionsl outbreaks of acute eczema reaction is not
uncommon, and this changes the picture into an acute
weeping stage of eczematous patches or deep seated
vesiculation.
Of 1364 cases of dermatoses of fhe hands, only
74 cases or 5.4% with allergic contact eczema were en-
countered. While this at first glance appears to be low,
it must be pointed out that, it represents only established
cases, confirmed either by patch tests or triasl and
sbstinence of the suspected contacts., Even s8o0 only in
46 cases, were the noxious agents discovered, for one
should not forget that noxious substances are ubiguitous..
It will be seen when studying table No. 4 and 5
that allergic contact dermatitis preveils in certain
individuals and occupations more than others. For
example, of 63 miners with eczematous lesions on the
hands only 2 cases or 3% ﬁere of allergic contact, of
167 sedentary individuals only © cases or 5.6%,0f 394
housewives only 14 cases or 3% While on the other hand
of 38 workers in chemical processes 18 or 34%, of 47
doctors and aliied profession-10 or 21%, and of 34
farmers and gardeners 7 or 20%, were affected with
allergic contact eczema. )
Some of the different3agents encountered in the
oproduction of the allergic contact group,were the
|following, Turpentine, Iodine, Duteh Tulips, Rubber
!accelerators, Nickel, Chrysenthemum, Orange peel,
Paraffin, Hair dyes, Sulphur, Tar, Picric acid am

Sulphathiazole.




Fig. No. 5- Allergic Contact Eczema due

Turpentine five days after acute attack,

Allergic Contact Eczema

to
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Undoubtedly there sre many other noxious sub- U
Elrins gt =

stances, which are difficult to pick out from betwden

patient, and more so, if the noxae were ingestants; and
one should resort to skilled clinical observation, and
hospitalization to help to confirm the diagnosis. So
far, no special histological picture is as yet described
as pathognomonic of allergic contact eczema, ﬁut there
is much to expect from careful histopathological work
and it/%gt beyond possibility that such study will be
fruitful (Percival 1948).

Three cases are briefly presented and discussed
as examples to show typical histories and clinical be-
haviour of allergic types of contact eczema.

B. A, female, student, age 18, fell accidently
and sprained her left wrist. On her mother's advice
she rubbed on Liniment Terebinthine five times in three

days, after which she was very much better. 0n the

a severe itch and burning sensation on both hands and
forearms., On the tenth day, she reported with a severe
swelling of both hands and forearms with wide spread
vesiculation,slight oedema of the eyelids and scattered

spots over the arms and chest. The picture was a typica

no history of any more recent contact to a suspected
irritant could be obtained than the Liniment Terebinthin
A patch test with this substance diluted five times with

olive oil gave a very strong reaction.

This is a clear example of a spontaneous flare

up/

evening of the ninth day after the accident she developed

57,

a large number of others,'eSPecially'with an unintelligent

1

case of acute contact eczema. On questioning the patient,

e.
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up of acute allergic contact eczema, seven days after

the last application of the irritant. Liniment Tere-
binthine was rubbed on only five times in three days.
Over the left wrist four times by the patient's mother,

and only once by the patient héwself, but both hands

broke out with similer lesions. The whole skin surfact

W

was hypersensitive to the liniment. The patient recovered
completely with simple spplications. There has been no
recurrence, There was no history of allergy qr diathetic
state in the family.

M. S. female age 21, a rubber worker, reported with
red and slightly swollen hands showing deeply seated
vesicles, limited to the palmer surface and sides of
the fingers, and the hypothenar emianances of both hands.
| She had been working in the rubber factory for seven
monthe, and this was the first time that she had com-
plained of such a trouble. ©She stated that she was an
asthmatic, but had not had an attaék during the past
six years. |

Contact to rubber at® work was suspécted, and a
patch test was applied over the upper arm which showed
an eczenatous reaction in 36 hours after soplication.

Two days after the test, she reported with an

itchy patch over the meaial side of her left thigh, ang
on examination it was diacdiered-that the piece of her
suspender corresponding to that area, was made of rubber,
while the other pieces of the suspender were made of
other material.

Simple applications were advised, with striect

gusrd against handling rubber by keeping off work for

four weeks. Both hands cleared completely. After two

SIERE L



weeks, she went back to work and on the night of the

first day she developed itchy hends, and two days latepr

39,

reported with the same picture. At this time the lesipns

were very resistant to treatment., Wearing of woollen|
gloves resulted in exacerbations of symptoms and spread

of lesions up the forearms. A patch test showed that

= 3 ” |
she was sensitive to the dye in her gloves. Three weeks

later she reported with an erythemato-papular eruption
on the neck; this was found to be due to her scarf.
This is an example of an allergic contact eczema

in a girl with an gllergic diathesis, showing at first

a specific sensitization to rubber. Later this speeific

sensitization ushered in a state of polyvalent nonspecific

hypersensitivity to the dyes in the gloves and scarf

which she had been wearing for some time.

Fig.No. 7
Patient M,S.with |
Allergic Contact
Eczema due to

fading vesicles

with exaggeration
of the furrows.

Fig. N. 8

positive patch
test with rubber.

Same case showing

Rubber, Palm showing



M. B. female, housewife, age 45. An Asthmatic,
giving a history of hypersensitivity to orange and
tangerine skin, of ten years duration. The mere hand-
ling or the peeling of oranges, resulted in an outbresak
of acute vesiculation and weeping on both hands. Eatin
oranges and tangerines does no harm. She reported éne
day with wide spread papulo-erythematous eruption over
the body, resembling urticaria in certain afeas and
eczematous type of reaction over the hands and the lowe
forearms. There was no history of any contact with
oranges or tangerines. The characters and distribution
of the eruption however, did not suggest a contact type
or any parasitic infestation.

Going carefully into the history of ingestants,
the patient revealed that she had been eating a new
orange peel marmalade for the last few days. Abstainin
from this marmalade, with administration of a laxative,

clesred up the rash completely in a few days, except fo

the eczematous lesions over the hands. A prick test was

made by applying to the skin the juice from a piece of
fresh orange peel. The areaswas then pricked with a
needle, and the excess of the juice was removed. A
wheal the size of a sixpence developed in 5 min. time,
surrounded by an areola of erythema. A patch test was
done by rubbing a piece of the orange peel thoroughly
over a small area over the arm. An acute vesicular
eruption appeared in less than 24 hours, spreading to
three times the area on which the péel was rubbed.
This is an example of acute hypersensitiveness

to the essential o0il in the orange peel, demonstrated

both in a hypersensitivity of the epidermis as the shog

40,
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of the blood vessels in the dermis, by the urticarial
wheal.
From the last two examples of individuals with

diathetic predisyosition, one can presume that, in spit

\p

of the fact that hereditary and atopic tendencies do not
influence the production of idiocyncrasy to externsl
agents, it can be seen that they influence some of these

nonspecific and persistant cases.

but strangely enough it is a rare diseagase in the East.
Some patients who have spent the summer months in the
Bast with no complaint, suffer from skin eruptions when
they expose themselves to the sun in this country.
Skin eruptions from photosensitivity affect
exposed surfaces equally, when the photosensitiser is
operating internally. Our series includes three cases
with photosensitivity, one occuring after local applic-—
ation of tar, and two others after sulphonamides. It
should be admitted that there may be many other cases
of photosensitivity that are not detected, because there
are no pathognomonic éigns or symptoms, and very often
patients' histories are very misleading.

INFECTIVE DERMATITIS.

The normal flora of the skin surface has bea
studied by a large number of workers, Kock. Mitchell
(1937), Toply & Wilson (1946), etc. and it is widely
accepted that the normal skin contains s large number

of known pathogens. Downing et al (1937) reported that

from/
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tissue for the eczematous reaction and, a hypersensitivity

To this group of eczemas, allergic photosensitivity

should be included. It is not an uncommon skin affectijon,



|from the study of cultures, normal skins revealed many

diphtheroids, gram positive bacilli, and various sapro-

skin, scrapings tsken from several areas recovered only

two pathogenic fungi, one trichophyton and one epidermo

found haemolytic streptocoecci on the hands of 7 of 181
persons. Croft & Black from the hands of 100 people
cultured 29 yeast like orgenisms from 22 skins, four
species of oidiomyces were found, but no pathogenic
fungi or Monilia Albicans were present.

The heslthy skin appears to have g natural self-

of the self sterilising power of the skin, (Cornbleet
1932), (Morton & Novy 1932), (Arnold & Bart 1934),
(Marchionin; 1958) and (Burtenshaw 1945 and 1948) but
the mechanism is still debatable. Colebrook (1930) foun
that haemolytic streptococei were rapidly killed on
the normal skin of the hand. On the palmar surface of

the clean hand, B.Coli, and Salmonella Typhi could not

under the nail tip.
The tough, insensitive and relatively inert horn
layer of the skin protects against abrasion, heat, and
living organisms. It is very difficult to make out how
infections orgenisms invade the skin and start an infec
process. Sherwood (1935) says that "Micro-organisms ar
able to enter the.body only through mechanical or
chemical injury, aor as a result of altered physiologic

integrity." Injury of any kind thus opens the way for

phyton, both were isolated from the toes. Maxted & Johns

disinfecting mechanism, there has been an intensive study

detected after ten minutes, though they persisted longer

42,

strains of staphylococcus, &lbus and sureus, streptococcus

phytic fungi. In another series of 100 cases with normsal
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these orgenisms to enter into a less resistant snd a

highly suitable environment for their reprdduction,
though this is not alwa?s the case when we are dealing
with fungi. I

In the group of*infective dermatifis that we are
dealing with,there are a number of affections in which
bacteria or fungi play & part in thé production of the
dermatitis. Tn the case of bacteria, a traumatic injuny,
or an infection-deep to the skin usually precedes the
infective process e.g. a cut wound over the fingers, or
a folliculitis over the backs of the hands may precipitiate
an infective dermatitis which may involve the whole hand.
Infective dermatitis following scabies is a very common
condition especislly in children. In the case of fungil,
injury is not necessary. As we shall see later, fungi
are capable of invading the stratum corneum without a
previous- injury, slthough rubbing and scratchiné hastens

the process of invasion.

BACTERIAL INFECTION .

The initial lesion after the injury or the follijcul-
itis, may be an erythema, scaly'or crusted plaques,
vesiculation or pustulation. A certain smount of oedema
and lymphangitis may be present. At first fhe lesion
is localized e.g. around the opening of an abscess, a.
perionychia, or a traumatic wound, later the infective

process creeps over the adjacent skin surface and in
ce?tain cases scattered plagues over the arms and face
may be seen. The process spreads by peripheral extensijon

and the whole hend may be involved in the infective

process. Wot uncommonly a sudden outbréak of pustular

lesions/




lesions develop over the hands with marked swelling and
inflammation.

Impetigenisation and crusting may supervene in
certain cases. The epidermis at the periphery of the
lesion is usually undermined, detached, or split, due to
collections of sero-purulent fluid. There is no tendeﬁ:y
to central healing, and vesiculation, pustulation or even

bulle formation mey be seen at the advancing edges. This

type of infecrive dermatitis usually runs a2 subacute

(4]

course, and the process could be checked by treating th
primary focus. A very common cause of recalcitranc% is
too energetic treatment producing a contact type of
eczema, €.g. after penici}lin and sulphonamide creams or
guinolor oigtment
Acrodermatitis continua of Hallopeau vel Dermatitis
repens of Crocker (Barber & Eyres 1927) is included in
this group of infective dermatitis. The initial injury,
the involument of the nails andﬂthe gradual extension of
the lesions are characteristic features of this disease
A distinet strain of staphylocoecci haég\been attributed
as a probable cause. It is very stuborn and resistant
to trestment, and runs a very chronic course. THe duration

recorded in our cases varied from five weeks fo five years.

LU

Tt does not show any sex incidence, the youngest patien
Was 2 housewife of 24 and the oldest a man of 68 years

pf age.

ﬁYCOTIC INFECTION.

This is a common affection encountered in this
group of infective dermatitis. It takes invariably a
ecircinate type of contour beginning by a red papule, which

soon/
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extension of new crops of vesicules. Mycotic infeection
of the hands and feet will be dealt with in detsil in
the second part of this paper.

In our series of 1364 cases of eczematous der-
matoses of the hands 198 cases or 14, 5% belonged to
this group. There were 117 males and 81 females.,
Primary fungus infection of the hands constituted 129
cases or 65% of the group. There were seven cases of
Dermatitis Repens and the rest were infective dermatiti
post-follicular or post-traumatic. These figures do no
include perionychia or onychomycosis., There is a pre-
dominance of males in this group probably because they
are more exposed to trauma,. The common sites for
mycotic infection are the backs of the.hands and the
wrists. Dermatitis repens usually begins o;er the
fingers and spreads to the palms. Post-scabietic in-

fective dermatitis is commonest in children, it affects

the sides of the fingers, palms snd wrists and usually

of infective dermatitis affects the baeks of the hands

and fingers invariably.

ENDOGENOUS RCZEMA.

This group embraces those cases of eczematous
dermatoses of the hands in which both the predisposing
and the exciting factors seem to originate inside tre
body. It is unsafe to say at present whether these
dermatoses are the expression of some allergic reaction
of the body or not, and one must exercise caution in

attributing them to the gastro-intestinal tract. There

soon develops into a vesicle and spreads by a peripheral

misses the back of the hands, while post-follicular type

45,
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is a controversy as to the extent' to which food, metaba
products and the nervous system are responsible in a
given case and as to the mechanism of interplay of thes
factors in the production of the different cliniesl
pictures.

Contectants have little or nothing to contributse

A1

to the aetiology of these cases. These eruptions affec
the hands as well as other parts of the body and their
diagnosis is sometimes very difficult.

In the series of 46 cases of this group atopic,

46,
liec

psychoneurotic metabolic and other constitutional factors

such a3 the menopause,menstruation and hyverthyroidism

have been encountered, The atoplc cases were associated

with Besnier's Prurigo. The backs of the hands and

wrists as well as bther parts of the body were affected.

The eruption showed confluent lichenoid papules intens]
pruritic forming ill defined placues, circumscribed in
certain cases and giving the skin a characteristic

course sppearance. The lesions may break down from

severe scratching and superimposed infection may result

in impetigenisation. These are commonly seen in the

first and second decades of life either following

infantile eczema or occuring in conjunction with asthma

or hay fever. A definite nervous element is encountened

in,.fully developed cases and this has lead many workens

c
to call it Neurodermatitis, Brog, (Urbach 1946), Becker

and Oberm.eyer.
In such cases an unstable nervous system and
over reasction to emotionsl strain seem to precipitate

an attack or exacerbate an already present but fading

eruption. Peterkin records a vVery interesting case oI

8/
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a soldier who developed an acute vesicular eruption of

the hands after he heard the news of his posting to the
battle front. Eczematous eruptions on the hands and
forearms were met with in five cases, these developed
or were made worse by the death of one of the family opr
an extreme emotional upset, |
Metabolic factors play a role in the production
of eczematous dermatoses as in:-
1. Deficiency dermatosis e{g.vitémin deficiency.
2. Dermatosis due to endogenous HMetabolic pro-
ducts or faulty metabolic functioning of any of the
internal organs e.,g. liver, Endocrine etc. Diabetes
constitutes an underlying cause of recalcitrant eruptipn.
3. Sensitization to certain foods. The ingestion
of or sbstinance from certain foods produces occasionally,.
or alleviates certain skin eruptions.
This relationship is very well marked in certain cases
but owing to lack of specificity to these foods it is

very difficult to ascribe any sharp relationship.

o= IDS.

~-Ids are more of a reaction than a clinical

disease picture. They were first described by J.
Jadassohn in 1911.
This reaction has four outstanding characteristics.

" 1, They are usually associated with a primary
lesion but mey appear remote Trom it or

surrounding it.
2. They are usually free from micro-organisms.

5. THey are accompanied by skin hypersensitivity
- +o0 extracts of the micro-organisms in the
primary focus.

4./
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to0 extracts of the micro-organisms in the
primary focus.
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4, They usually dissppear on treatment of the
primary focus.

It is universally accepted that the -id resction
is a manifestation of a hypersensitive or allergic skin
to micro-organisms or their produets, carried to the
skin by the haematogenous route, and it is believed
that owing to the rapid destruction or attenuation of
the living agent by the immense forces ofvthe hyper-
sensitive skin, the localised lesions are slways free
from any micro-organisms. J.Jadassohn (1912).

The primary focus can be either an infective
or inflammatory process somewhere in the body, or a
trauma or damage resulting in a mechanism of auto-
sensitization.Whitfield (1930). Thus we can have a
bacterid in a bacterial infection. a dermatophytid in
a mycotic infection, and eczematide or dermastid in an

inflammatory process.

BACTERIDS.

PUSTULAR PSORTASTS.

This eruption has been described by (Barber
1936) a8 a variety of Psoriasis. He considers thet
focal sepsis particularly‘that of the tonsils is a
causal fesctor in many cases. He says "a patient can
develop a pustulaf psoriasis of the extremities if he
is a .potential or actual Psoriatic", but he also admits
that he has seen cases unaccompanied by Psoriasis.
Only three cases were encountered that accurately con-
formed to Berber's classical description of the clinical
and pathological features of Pustular Psoriasis. Of
these cases two were affected by or had surfered from

Psoriasis,
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Psoriasis, and the third geve a femily history of i

psoriasis but had never suffered from it, Septiec foccil
were found in two cases but nothing suggestive in the
third case. A description of some of ‘these cases will

be included in the second part of the papef.

Fig. No. 9- Extensive Pustular Bacterid of the
palms with wide spread vesiculation and desquamation.
Note the absence of the eruption on the dorsum of the
hand,

PUSTULAR BACTERIIL .

This is another -id eruption described by
(Andrews and Mackacek 1935) which they distinguished
from pustular Psoriasis by har ing specific clinical
characteristics and histological features, an associated
leucocytosis, =sn allergic state to streptococcal and
staphylococecal vaccine and a relation to septic foeci.
Bix cases are included in this series and septic Toci X
were discovered in four cases only.

The c¢linical picture of both pustular psoriasis,

and pustular bacterid changes greatly during their

evolution. It is not possible at certain stages and

; especially/



especially when there is no history of Psoriasis tb

differentiate between the two pictures. In pustular

psoriasis the patches are usually sharply circumscribed
dry and with the smooth rather glazed surface of ordins
psoriasis when the scales are removed. The scales sre

a rule silvery and dry. The pustules appear rather

deeper than in pustular bacterid. Although vesicles
with almost clear conténts mey in eertain phases occur
in undoubted pustular psoriasis they are commoner in
pustular bacterid. In pustular psoriasis the brownish
intra-epidermal crusts are usuaily deeper in colour an
tend to be larger.

According to Barber (1947), pustular psoriasis
is like psoriasis histologically but with larger pustul
instead of the micro abcesses of lOnro, while pustular
bacterid is eczematold in type and resembles a pustular
dermatophytid.

These eruptions are very chronic and-persist f
a long time.

months in a female aped 27,and the longest was ten year

in a female aged 69.

1

DERMATOPHYTID .

In 1911 J. Jadassohn directed attention to the

the appearance of a Trichophytid eruption.

28 the first to point out that in spite of the apparent

uperficiality of the foot infections an allergic state

as/

The shortest duration recorded was eightes

true nature of the disease he classified as Trichophytid
e stressed the fact that certain specific changes in th
reaction of the skin,"an allergy", is a sine qua non for

Von Grafiferi
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was produced and the trichophytin reaction was positive,
Williams (1927), Peck (1930) and Weidmann (1937) and
others have shown that the trichophytid reaction may
take the form of an eczematous or pompholyx like

eruption; the primary focus is usually located on the

Didig "

feet but may be elsewhere on the body, Sutton Jr. reported

a case where the primary focus was vaginal,
46 cases of Dermatpp@ytid of the hands have been
encountered and they will be presentedin detzil in the
second part of the paper.
Four types of Dermatophytid of the hands have
been observed.

1. Vesicular type.

<. Squamous or post-scarlatiniform type.
d. Erythema Multiforme type.

4, Exanthematic type.

The palms of the hands, fingers, wrists, the
soles of the feet and occasionally the lower forearms
are the sites of predilection of these eruptions. The
primary fungus infection was present in 435 cases on the
feet, in two cases on the hands and one case had Kerion

Celsi on the bsck of the neck.

ECZEMATIDE OR DERMATID .

This type of -id reaction affects the hands and
forearms as well as other parts of the body and it is
believed to be due to sbsorption of toxic material from
the primary focus, or to hypersensitivity to skin prd-
ducts. e.g. reaction around a vericose eczema. Percival

(1948) described Eczematide in Chemical Eczema as Papulio

vesicular spots which appeared anywhere over the body Wheﬂ@b&qgﬁ;?

the sllergic reaction was well established. NacLachlan

and/
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and Brown (1934) described a sago-grain vesicular
eruption on the hands and feet as an -id manifestation
of Scables and in another case a similar eruption
followed a major operation. Lehmenn (1930) recorded a
symmetrical vesicular eruption which he called "Cheir-
opompholyx"; this followed the extraction of a septic
tooth with a root abscess.

In this series were encountered three cases of
—id eruption on the hands and forearms following varicose
eczeme, two cases after an infeetive proceés on the feet
and five cases following a chemical contact eczema.
The lesions ususlly begin as red itchy spots which
develop into papular or a papulo-vesicular lesioas,

usually discrete but sometimes showing confluent crops.

4]

The commonest sites are the back of the hands, the palmi
and forearms as well as the trunk and limbs. The lesions
are itchy and tendto persist for a long time, they develop
in crops but usually die down after the primary focus

has abated.




PART II.

We have seen in the first part of this pacer that
eczematous eruptions of the hands constitute one of the
most common affections in dermatological practice. I have
endeavoured to show that most of these affections can
be graded a2t least clinically and morphologicélly, and
to a certain extent aetiologically. It would be natursi

in view of tha striking clinical characteristics presented

by a number of these dermatoses to classify them accord
ing to their aetiologj, if it were not that we sare
ignorant as to why the skin reacts similarly to. varying
irritants, and differently sometimes to the same agent,
and what is the mechanism hehind these differences.
Thus a careful study of the different factors in each
case is the only means of obtaining a reasonable ekplan-
ation from the objective signs.,

In this part of the paper 1 am presgnting a study
of 122 cases of eczematous dermatoses of the hands, prg-
dominantly vesicular in character, with a special study
of the incidence of mycotic infection in dermatoses of
this type. These casés were also used to test out the
validity of the classification of dermatoses of the
hands presented in the first part. It also includes an
observation of an Epidemic of Tungus Infection.

The data repopted here was ©speciaslly collected
for this study. Fach patient was first seen by an
honorary or first assistaent and was then referred for ;
examination and further investigations at each visit.
The cases selected consisted of vesiculo-squamous
eruptions of ~ the hands, acute or persistant. Treat-

ment was usually given after the first examination
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except where it was decided to wait till investigations

were completed. Therapy consisted in most cases of %

]silver nitrate soaks in acute vesiculation, gentian
%violet in localised infected patches, Castellani's

|

paint or Tinct. Iodine when indicated in mycotic
lesions, Tar varnish and tar paste in the resolving
stage and chronic cases, and 1% Ichthyol paste was
used as the routine application whenever needed.

A complete history of the patient and his skin
trouble was teken according to table No.l on page ( 8 ).
|In every cese o trichophytin test was made and oecasion-
ally an oidiomycin test as well. Patch tests were made
whenever indicated.

_\The demonstration of fungus in the vesicular
eruptions of the hands and feet by Saboursud and
Whitfield in 1911 supplanted the previous concepts of
the cheiropompholyx and dyshidrosis of Hutchinson and
Fox thus stimulating a world wide interest in the
study of such vesicular eruptions.

In 1919, Darier suggested dividing these
eruptions into oarasitic epidermophytosic and non-
parasitic dyshidrosis and he expressed the opinion that
if occupational dermatitis was excluded, the dyshidrosi-
form eruptions were probably always mycotic in origin.

Sicoli in 1924, classified dyshidrosiform
eruptions of the hands and feet into true dyshidrosis

of Tilbury Fox produced by the accumulation of sweat

under the thick corneal layer, and pseudo-dyshidrosis

which includes parasitic, occupational and other causes

Williams (1927) - declared "I do not know of

any/
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any way of telling which vesicles on the hands will be
fertile." He meant which positive for fungi, and ?
which sterile. He stated later that "so far as our

knowledge goes at present most cases of cheiropompholyx
are produced by ringworm infection and the burden of

the proof lies on those who -attempt to prove that they

are not of fungus origin."

Wise & Sulzberger (1930) attributed cheiropom-

| pholyx to be due to dissemination of products of |

| micro-organisms from a focus of infection usually a

mycotic infection of the feet and nails and rarely
other organisms like'monilia.

Lehmann (1980) discussing acute vesicular

eruptions of the hands and feet attributes the largest
I

group to allergic reactions of mycotic origin, and

excluding dermatitis due to chemical agents,vesicularf

eruptions whose etiology is unknown he has pigeon-

| holed in "Pompholyx".

Ragsb (1934) clgssifies dyshidrotic eruptions

| into 4 groups 1 - True dyshidrosis, 2- Mycotic dyshid—i

rosis, &- Mycosides, 4~ Toxinides. 1In 52 cases he

cultured one fungus, 15 yeasts, 5 staphylococci and

streptococci and in 28 cases nothing was found.
Maclachlan & Brown (1934) disapprove of the

term dyshidrosis, and though they label their article

as "Cheiropompholyx" they warn against the use of the
term so loosely. They hold no evidence %0 support the
contention that the disease is either solely due to or;
connected with sweat gland disfunction or essentially

a fungus infection. They consider cheiropompholyx as |

8/ i
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take the form of vesicular allergic eruptions and sre

| associated with fungus infection elsewhere, and the

a cutaneous reaction and not a disease "éui generis",
frequently due to contact occupational dermatitis or
an expression of a true sensitization dermatitis, and
the hereditary factor is important and a considerable!
number of these cases belong to the diathetic group.
Muende (1934) reviewing the findings at St.

John's HOspital Laboratory and his own clinical and

pathology experience says "No bilateral cheiropompholy

fal

were met with in which fungus could be recovered from
different vesicles on both hands. More than 50% of

cases resembling clinical Hutchinson's cheiropompholyx

feet were affected in 90% of cases.

Devidson (1943) classifies recurring vesicular
eruptions of the hands under Exogenous substances,
bacteria, fungi and constitutional causes producing a
dermatitis either directly or indirectly and attributes
cheiropompholyx.to constitutional causes acting in-
directly only.

Lane et al. (1945) were able to confirm the
diagnosis of dermatomycosis, dermatophytid, contact
and soap dermatitis dm only very few number of' cases
of dermatoses of the hands.fThey postulated the fact
that owing to the several complicating factors, the
exciting factor may be removed but the eruption may
persist as infectious eczematoid dermatitis. They
also hold pompholyx-as a group of cutaneous disturb-
snces ori its own but they do not give a definition of

it.

Benedek/




Benedek (1946) who attributes Pompholyx to
baccillus endoparasiticus, describes vesicular,
eczematous, hyperkeratotic, erosio interdigitalis,
onychial and paronychial forms of pompholyx from which
he hes cultured the baccillus endoparasiticus at certai
stages of evolution of the disease,

There 1s no doubt that a very large number of
workers have dealt with the subject of vesiculsar
eruptions of the hands, either as such or under pom-
pholyx or "Id eruptions", and all possible causes on
earth have been interpreted to produce these vesicular

eruptions.

Fox, Crocker, Santi, Sutton, lacleod, 0'Donovan

Becker & Obermeyer, Maclachlan & Brown and Martin agre

that some of these patients are of high struhg nervous
temperment, worried and over worked. .
The exogenous theory is held by almost all

workers except Benedek whose ideas we shall discuss

later; A whole series of substances have been recorded

and besides the common ones, Ephedrine, Orange peel
belledonna (Brain) Explosives (Sequeira) Lime (0 'Donov

1925) Paraphenylenediamene (Adamson & Macleod) have

| also been recorded.

Supporters of the endogenous theory are also

numerous. Cummings as early as 1846 attributed

vesicular eruptions of the hands to gouty disposition.
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Hutehinson mentions food as one of the possible causes

of pompholyx. Lortat-Jacob and liuende each records
dyshidtrotic lesion provoked by the ingestion of

salicylic acid. Rowe (1947) attributes a number of
these/
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these vesicular eruptions of the hands of unknown origln

to food and pollen allergy, but he also states that

irritation of the skin from occupation and other

avocations helps fo aétiva@e a potential sensitization|
| to food in the skin, |

The Association of cheiropompholyxwith endocrine
idisturbances has been mentioned by some authors.
| Lehmann recalls a case recurring a few days before
‘each period especially in hot weather. Wile found
many cases associated with exophthalmic goitre.
Machlachlan & Brown marked that pregnancy,menstruationI
and the menapause coincided with the attack in 21 of
their cases.

Unna (1896) suggested a bacterial etiology and

_described g baceillus which he found in the vescicle.
| Benedek describes a circulating endoparasite which he |
| cultured from the blisters of pompholyx. Rajka (1928)

and several french writers described cases due to

infection with streptococeci and staphylococci. Sulz-

verger (1945) and Stokes (1945) suggested the possibility

. of a virus infection. Hutchinson recordeda case of

vesicular eruption of the hands which resembled the
| lesions he had described but due to Syphilis., Milian
(1922) reported cheiropompholyx in association with
| syphilis and stated"the eruption recegded after anti-
| luetic treatment™. :

Darier, Bloch, F. Jadossohn (1930), Peck (1980)
E Williams, Sicoli, Ragab, Machlachlan & Brown etc. have

all isolated at some time 2 pathogenic fungus from

| Pompholyx-like lesions on the hands.

: l
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Vesicular eruption of the hands due to focal Pel
infection and autosensitization has been reported by many
writers. Conditions due to bacterial focus of infection
have been described by Barber and Andrews as pustulsr
Psoriasis and Racterid, as being in most csses due to
foecal sepsis in the tonsils, Lehmann described a cheiro-
pompholyx of hands and feet associated with pyogenic
infection of one toe with cellulitis, Machlaclan & Brown
noticed in 25 of their cases slight to marked focal sepsis
in tonsils or teeth.

Conditiors due to mycotic focal infection were
first noticed by Sabouraud in 1910 who described vesicular
eruptions of the hands &s being due to this cause.
Jadossohn gave the name -id to suggest the mechanism of
their evolution. ILater Williams (1930), Delbanco,
Martinotti, Bloch,Lehmann, Peck (1929) and Sicoli all
revorted casés of sterile vesiculsr lesions of the hands
due to & superficial or dee€p tinea‘infection mainly on
the feet or any other part of the bddy.

The first account of generalised eruptions occyring
in connection with mycotic infectiéns was given by
Jadossohn in 1912, who described a spiny lichenoid
papular eruption over the trunk occuring in several
cases of kerion. Later, cases were reported Dby other
workers; and different forms of these reactions were
described. The original site of the infection was
always deep seated. Constitutional disturbances of
malaise, fever, leucocytosis and lymphadenitis accom-
penied the development of trichophytid in kerion cases.
But it is said that these constitutional symoptoms often

sccompany cases of kerion and are overlooked until the

presence/
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| presence of a generalised 9PUP£ion draws attention

to the probability of a generalised infection

|
I
|
|
Williams (1927).
Several forms of these id eruptions have been
Eobserved and it has been noted also that the same
i patient may present several forms at the same time.
| The commonest type according to Williams is the
| lichenoid type and he regards the scarlatiniform type as
the early stage of either lichenoid or vapular type.
The next commoner typeﬁiggge Sguamous, vesiculasr and |
'pustular types in frequency of occufﬁhce. Jadassohn &;
Sutter (1920) has described an ermuption on the mucous |
membrane of the mouth associated with a scarlatiniform
:type of id eruption. Erythema nodosum type of id
Ieruption hawye been reported by Bloeh (1921) and Bruus-
gaard. Erythema multiforme and erysipaletoid type of
!id reaction to fungi have also been described. Pusey
' (1925) Seeman & Rajka, Willisms (1927) reported Pity-
riesis Rosea type of id eruption.
The presence of parasites in fhe blood in the

learly stages of the id eruption have been demonstrated

by some workers. Arzt & Fuhs, and Masia each described

' a positive finding in generalised id eruption.

i It has been noted that patients suffering or ha#—
| .
ing suffered from TInea infectiom will react to the in-

unction or the injection of trichophytin. The commonest

'reaction besides the local one is the exaggeration of |
|

an already existing eruption. Bloch (1921) reported

an erythema nodosum like lesion on both legs in a girl

| of/ |
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of eleven after a trichophytin injection and in snother

| case an Erythemato-pustular lesion sterile on culture

. developing around the area of trichophytin injection.

| Guth (1913) was the first to report the finding of
|

confirmed later by Sutter (1920) Ambrosoli (1922) and
|

Mycelia in the lichenoid Dermatophytid and this was

| Martinotti (1922). They statel that the fungicould be

| demonstrated in the freshest lesion, those .more than ai
.day or two old being invariably negative in spite of

| repeated examinations. Ayres & Anderson were able toi
| show that from 4 - 8 % of serum from a person withdeﬁ—
' matophytid eruption when incorporated in Sabouraud's

| |
' medium will inhibit the growth of fungi isolated from |

| the primary lesion.

| * THE FACTS ESTABLISHED ABOUT THE PATHOGENICITY

‘ Dermatologists throughout the world agree that
Ihyphomycetes isolated from vesicular and intertrigenoug
‘ eruptions of the feet are the setiological agents,
except for some like Benedek (1941) who believes that
| they play no role other than a saprophytic one.
In the broad conception of the disease

'"DermatOphgbsis“ the lesions that these ringworm fungi

produce between the toes, on the feet or on any other

parts of the body are in the nature of a local focus

| wherein the fungi live and multiply. The relationshipi
of the fungus. so located, to those lesions over the
hands, being the result of the same aetiologic factor
. as the lesions on the feet, is a propblem, and Derma-
tologists have not all agreed as to the nature in its

|
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pathogenicity. The fact that these lesions appear: o
symmetrically and sbruptly on both hands made Beck
(1929) in association with Jad@aasohn describe this
jcondition of the hand as toxic lesions caused by
haematoggnously deposited fungi and/or the associated
toxin from lesions on the feet. As a rule they say
the lesions are negative bacteriologically, micro-
scopically and culturally, but are accompanied by a
positive trichophytin reaction. They concluded from

{their results that therewas a definite relationship

between the manifestation of the hands and of the feet,
and itwas likely that the involvement of the hands werel
ids secondary.to the primary lesions on the feet.

Kaufmenn Wolf, Mitchell and Ormsby (1912), Darier

(1924) C. White and A.M. Greenwood and others found and
cultivated fungi from the dyshidrotic lesions on the
hands snd feet. This opposed Peck and Jadossohn's
conception and other workers(Scholtz, Bloch, Muende
etc.) But it should be pointed out that the above
mentioned workers who described dyshidrotic lesions

to be positive for fungi have probably exemined primary
and not secondsry-id eruptions. Amané all the invest-l
igations performed,only three cases, one reported by

Von Granffenried and the other by S. Peck (1930) were

observed in which fungi were demonstRated in both hands

[0}

and feet., Alexander (1927) has also reported a positiv
finding,

J. Sseves was the first to show that a single
intracardisl injection of an emulsion of Achorion
Qu6n££eanum and Trichophyton gypseum can produce in the

guines/




| skin lesions. These lesions demonstrated histological

63,
guinea pig several crops of fungi-containing typical

that the fungi could be found mainly in the stratum
corneum and hair but not in the living tissues (Bloch

(63). The lesions appear to have a certsin predilection

to shaved and traumatised sites( Kogej, 1936). M.

Sulzberger showed that no actual mycotic involvment of
internal orgins can be produced by intracardial injection.
of 4. Quencheanum in spite of the presence of fungi in|

the spleen and other organs.

From the mycotic process of the feet fungi coula
enter the blood stream. Trauma, inflammation, suppurat-
ion and intercurrent infection are likely to have san |
influence on the mobilisation of microbes from the
primary focus. X-ray treatment of a primary mgcotic
lesion and trichophyton injection have been seen to
provoke trichophytid. Bloch,: Jaddossohn (1930) stress::
the importance of all influences which weaken the
systemic resistance., THe possibility of a release of
bacteria from a silent focus into the blood stream
apparently without any éf the known causes must also
be considered.

The presence of fungi in the blood in cases of |
id eruption has been demonstrated by H. Jessner (1924)
and Bloch. Peck (1930) found fungi in one of his
series of 26 cases. Pellizaro obtained fungi in one
out of 700 cases.

Jaddossonn and Bloch stress the fact that certain
specific changes in the reaction of the skin develop

in mycotic infections specially in ‘the deep seated

ones/
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ones, and an allergy of the skin is a "sine gua non'"

 for the appesrance of a trichophytid eruption. This
allergic phenomenon 1is further shown by the fact thatj

the entire skin of the patient becomes hypersensitive
|

‘to fungi and their extracts. ' J

I In approaching a case in practice one should

(have a clear picture of the clinical and morpholcgicall

iappearances of the different types of vesicular
|

:eruptions of the hands. It is difficult to make out
!frOm the descriptions of cases reported in the liter-
|

|ature under pompholyx or any other title whether the

|vesicular eruptions described tally with Hutchinson's

Iclassical Cheiropompholyx; or Fox's dyshidrosis, or
gsome other special features.

Hutchinson (1876) described his lesion as
follows:Mafter a short period of burning and itching
on the hands usually between the fingers, there is seeg
‘deeply placed small accummulations of clear serum lookfng

like sago grains. These are perfectly transparent and |

not infrequently resemble vesicles of Scabies. After ;
few days,in almost all cases, these versicles dry up aﬁd
the disease is at an end, although probably a little
iinconSpicuous desguamation of the epidermis will follow

‘1eaving guite a sound skin behind. This differentiates

‘it from Eczema of which the indefinite duration, and t@e
itendency to persist and become aggravated, are such 1
fmarkeé characteristics. The disease is characterised ﬁy
irapid and symetrical development, tendency to spontaneous
‘cure and ligbility to recurr over and over agkin. The|
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of these diseases are of highly nervous temp@éﬁent or
suffering from nervous debility. The 'former thought

that his diseasewas not connected with any local cause

nor was it influenced by locsl treatment. He found no
reason to suspect any articles of diet or any drug
administered. The latter thought that his disease was
produced by the retention of sweat and the distention
of the sweat follicle, occuring mainly in the warm

season and did- not mention any causative agent.

We are not in a position at present to explain
Hutchinson's Cheiropompholyx and Fox's Dysdidrosis in
the light of our present knowledge of the causative
factors of some of these vesicular lesions of the hands
and feet. But there is no doubt since most authors
believe that the clinical picture described by both
represents s symptom complex 'reaction cutanéé" rather
than a disease entity.

Tf we compare these two classical déscriptions
to each other, we find, that though they have some

characteristics in common e.g. Sago-grain appearance,

66,

depth and location of the lesions and subjective symptoms;

[

the behaviour, the progress and the resolution of thes

[11)

lesions are cuite different. When studying on the oth

hand descriptions of other authors e.g. Barber's Pustuler

Psoriasis, Andrew's et sl Pustular Bacterid, we find a

striking resenblance of their descriptions to the dyshid-

rotic lesions of Fox, White, Williems and Peck's des-
criptions of trichophytids of the hands bear great
resemblance to Hutchinson's CheiropompholyX.

If we stop here to consider eczematoid eruptions
of the hands, especially those that presents marked

vesicular/
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vesicular and wide spread characters, we find that , alt

patients give a history of a feeling of heat and itching
|
before the appearance of the lesion. Redness and sweli—

ing do not seem to be a common feature among these

; eruptions except when accompanied by an infective pro-

| eess. The palms of the hands and the sides of the
fingers are commonly affected-in most cases. Vesicula}

| eruptions commonly show sago-grain appearance snd if le%t

unruptured tend to resolve gradually asnd finally desquamate.
These common characteristics among those lesiong

| of different etiology remind.us of' a pattern that the

skin would present in spite of the different csusative

agents. But undoubtedly there are some marked features

which are likely to appear in certain conditions more

than others as we shall see in the description of the

Dermatophytid eruptions later,

| The general belief among a large number of

Dermatologists is that the vesicular eruptions of the

hands as they stand are, with certain exceptions, undis-

tinguishable from one snother in the large proportion

of unselected cases. And attempts to differentiate the
vesicular, palmar and plantar dermatoses by means of
:clinical criteria alone hes not been so far successful%
Scholtz (1932) expressed the opinion that if more

- attention was given to the details of clinical changes{

it might be heloful to arrive at a correct diagnosis.
Mitchell (1929) admltted frankly saying "I do not prettnd

to be sble to determine what is mycotic and what is not, ‘
' and the only way this can be determined is bj making

:
strenuous efforts to find out whether they are mycotic.

Relative to this aspect of the subject it could

be/ |
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Methods of Procedure.

| &
| 694

1. Scrapings, tops of vesicles and vesicular fluid were
| examined microscopically and culturslly on Sabourauﬁ's
medium and Blood agar.
2. Trichophytin skin test was performed to all cases abd
_ Pidiomycin to 35 cases only. {
|

3. Cultures of throat smears from 82 cases and stools

for 28 cases on blood agar and Saboursud's medium.
| 4. Blood cultures were performed in 51 cases and com-

pliment fixation test in 21 cases and Agglutination

test in 8 cases. |
5. 5 Human inocculations and 42 animal experiments were

performed.

6., Patch tests with Trichophytin were made in 10 cases,

Material and Methods.

This study began in October 1946 and continued int0|
r
the early spring of 1948. 1In Scotland the wintry season

begins in the early autumn and continues into the late

spring. About 50/ of the patients reporting to the skin
|

department of the Royal Infirmary come from outside

Edinburgh and some may need to travel over 60 miles beFore

|
they reach the outpatient dept.Tsb.No.2 shows the number

of attendances of new patients of both sexes during the

different months of the year. Individuals of different
occupations and all ranks attend this department, and
are attended to free of charge. liedicaments are supplied

by any chemist in the viecinity of thes patient.

Hyperhidrosis. A

Sweating, especially of the hands and feet is a

physiological process present in almost every individual
In some , it is not perceptible while in others it may!

|become/
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ibecome excessive especially during the warm westher. |

Hence,excessive sweating could be functional ss well as

|organic in origin. Tt has been greatly stressed that

vesicular eruptions of the hands and feet mainly of

mycotic origin are associated with hyperhidrosis.

From the study of 122 cases, hyperhidrosis was

' found very marked only in 15 cases, irrespectable of time
|

and season. In another 31 cases it was less marked,buﬂ

| 1
!frequently over the soles than the palms, commonly seen |

'perceptible. It is usually present symmetrically more

iwith men and hard lebourers more than women. |
Hyperhidrosis, mainly of the feet was an apparent

|

|feature among the group of Dermatophytosis. It was

‘:very marked in 8, and less marked in 17 cases. It did

inot show any marked appearance among the other groups.
!It was absent in the group of pustular psoriasis and

' E
‘bacterid.

‘Hereditary and Constitutionsl Factors.
This was not a striking feature among the many

other different contributory factors. To every patient

!the guestion of family and personal history of,InfantiIe

leczema, Asthma and Hay Fever was put and the findings

were as follows:-

Asthma or Hay Fever in patient only - &

Asthma or Hay Fever in the Family only 4

Asthma or Hay Fever in both patient
and Family 2 3

Infantile Eczema in Patient 2

Tn the series of 52 cases of Dermatophytosis

only one case gave a history of allergic diathesis

(Hay/
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Jan,
Feb.,|
Mar.
Aor.
liay

June

July
Aug,
Sep.
Oct.,
Nov.
Dec,

’?1.
(Hey Fever). So it could be safely concluded that the

allergic manifestations of the <d eruption bears little

or no relation to any diathetic predisposition.

Flat Foot.

Flat foot was not a common feature smong the E
cases of Dermatophytosis of the feet. Liebenthal |
(1927) in a series of 195 cases of mycotic infection

of the feet demonstrated Flat Foot in 90% of the caseé

In the series of 52 cases only & had very marked flat

foot and in esnother 8 cases slight degree of flat foot

was noted,

Seasonal Incidence.

Dermatoses of the hands excluding those related

to fungus infection shows no sSeasonal prevelance. The

incidence of dermatophytoses of the feet shows a marked
increase during the warm weather, This iadirectly rai%es
the incidence of dermatoses of the hands in a relativé
proportion to the incidence of Dermatophytosis of the

feet in particular.

T.Ped. T.Corp. T.Cap. T.Cru. Kerion T,VeET. T.Barb.Ony&h.

3 15 20 2 3 1 1
4 217 31 3 3 = 2 -
8 34 20 4 3 - 3 -
8 21 33 1 i = - -
7 24 32 il 2 - 2 1
15 25 29 ! g - 1 1
22 15 25 1 1 u - -
27 BT g1 2 i - - 3
11 12 51 3 il 3 = 1
15 16 51 2 - - 1 2
7 21 27 4 = - - -
3 25 17 1 2 = = 2

Table No.7 Showing monthly ineidence of lMycotic
infections for the years 1946 and 1947.




Apart from the above instance Fungus infections

in general show no special oerurence in any part of th

year. Table No. 7 shows that T. Corporis and T. Capiti
sl

724

e
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occur fairly irregularly throughout the different months;

while dermatophytosis of the feet shows a marked in-
crease between June to October with highest incidence |
in August. 1o conclusion as regards incidence was

drawn from the study of the 122 cases. Fig. No. 10

shows the incidence of the 52 cases of dermatophytoses
12.
11,

10,
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Tigure No. 10- Showing the incidence of the 52

cases of Dermatophytoses. (In May no cases were
|
selected). |




The 122 cases studied in detail fell into the

following groups.

Contact 30
Infective 15
Baciterid 9
Undetermined L oe
Dermatophytids 46

Total 122

TABLE NO. 8.

Contact Eczematous Dermatitis of the hands does
not necessarily retain always that acute wide spread
vegiculation of the allergic type. If not infreguentl;
appears in a guiescent Tform without an asccompanying
inflammatory reaction. The clinical sppearance and ths
distribution of the lesions are usually correlated in
respect of the history of the case as regards occupatid
and other contacts, This often suggests the diagnosis|
Negative laboratory findings and skin tests, confirm.
to a certain extent the diagnosis of contact. The
affection in housewives of the interdigital webs,
suggested in many cases Erosio Interdigitalis Blasto-
mycotica, but microscopic and cultural examinations
were always negative, and abstinence from wet work and
soap, resulted in many cases in dramatic recovery.

Some of these cases tend to acguire a chronic
course because of the lack of knowledge of the pre-

cipitating factor and secondary eczematisation and

Wit

<

bnal

infection which tend to alter the appearance and behaviour

of the lesions which thus becomes misleading. In the

30 cases studied a wide variety of contactants have

been/
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been encountered including such substances as rubber, 2

duteh tulips, cabbage, paraffin, dyes of the asniline

series, Turpentine, Morphine, soap and other alkaline
and
detergentsa/complex organic substances such as British

Anti-lewisite.

In some cases vesicular types of lesions were
observed on the hands where the patient had been in
contact with fumes of'irritants to which he is hyper-
gensitive, as it is described in the following case.

.~ age 30, laboratory woktker. After three months
work in the Chemical Warfare lsboratories developed a
Mustard gas vapour dermatitis with swelling of the eye-
lids and conjunctivitis. At that time he was handling
Mustard oil, chloracetone and dichloracetone. (cecasion-
ally during the work he had noticed small vesicular.
eruption between the fingers. dJune 1st, 1947, developsd
en acute vesicular eruption over the hsnds with slight
oedema of the eyelids. Substances handled in the pre-
vious 24 hours were: BAL. Lead acetate, Cyclohexane,
Ether, HCl. Chloroform and GTC. The swelling and the
vesicular eruption subsided in twelve days of simple
treatment and off-work. One JUne 14th a severe oedema
of eyelids with swelling of the face. Substances
handled in the previous 24 hours were: Aniline, Sod.
Nitrate, HC1l. Arsenious oxide, and phenylarsoniec acid.
The inflammation subsided in ten days of simple treat-
ment. One June 24th. had another attack of severe oedema
and swelling of the eyelids with discharge and the substances
handled in the previous 24 hours were: Lead Acetate, NapH,
HNO3 and perchloric acid. Part of the work was carried
out in an atmosphere laden with HNO3 and HCLO4., After
the acute inflammation had subsided patch tests were
made with 1:100,000 Mustard gas gave a negative result;
Patch test with 5% BAL in Ethylene Glycol and another
with Ethylene Glycol alone gave positive results in
both patches. From January to April, 1948, had been
working in the same lsborstory and worked with BAL. in
three occasions without any ill-effect. On Lpril 10th
had s very bad cold. On April 13th had an exposure to
BAL. as well as other substances for one day. On April
17th. developed an acute swelling of the eyelids with
vesicular eruption of the hands very much like an -id
eruption.

Comment: There is no doubt that this patient has .
developed sn idiosyncrasy to a large number of chemical
irritants. His exposure was mainly to gasses and fumes
emanated during the experiments and direct hand contact
was specially svoided. Lesions over the hands did not
show any special localisation to areas where d;rect
contact coubd be possible. Though a contact with fumes
could be blamed for the lesions over the hands but the
localisation to the sides of the fingers and palms
suggeets an absorption rash.

e ——————




INFECTIVE DERMATOSES.

Vesiculo-pustular lesions of the hands may be

produced by both fungi and infective micro-organisms.

A special mention as regards fungi will be dealt with
later. Micro-organisms, streptococci and staphylococeci
were cuitured in vesico;pustular lesions over the palms
and fingers in eight cases. In two cases, trsuma usher
in the infective process. The lesions appear as tiny
deep seated vesicles scattered over the palms and

palmar surface of the fingers, becoming pustular and

ation may be seen, but the denuded surface usually
becomes dry and descuamates while new crops develop in
the vieinity. This picture differs from Pustular
Pesoriasis and Bacterid in that it may remsin unilateral
does not tend to alternate in stapges of activity and
guiescence and shows more inflammatory reaction accompa
by oedeme and lymphangitis. Staphylococei could be
demors trated in the early vesiculsr stage.

Two cases of Dermatitis repenc were investigated
and' staphylococcus aureus was cultured from the intact
vesicles. I

Trichophytin test was negative in all the eight
cases. Throat swabs from these patients showed an
unusual increase of micro-organisms with S. Kureus and
Streptococcus haemolyticus.

These lesions tend to pursue a chronic course an
not uncommonly acute outbreaks of extensive pustular

lesiors develop over both hands with marked inflammatory

reaction and lymphangitis.

[BACTERIDS/

eventually breaking down. FEczematisation and impetigini
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Bacterids including pustular psorissis snd
pustular bacterids, have alresdy been described on page
48. The following two cases summarise the picture of

the two conditions.

;J.L. housewife, age 33, attended the skin department on
the 21st. Oct. 1947 with deep pustular lesions on both
palms and Teet. i '
| Her trouble vegan 22 months ago in Tndias with
pustular scaly lesions on both heels Spreading graduall;
Fo the insteps, but never between the toes. Shortly aft
wards, the soles and the right hand showed similar smal
blisters, and four months later the left palm was also
affected. She has never been completely clear of these
lesions throughout the whole period inspite of many
treatments; her complaint passed through periods of
remissions and exacerbations not related to season,
food or work.The lesions are extremely itchy and hot
especially when new blisters are showing.

., There is no history of previous skin disease nor
any history of psoriasis in the family. She gives g

|l | M1

history of attacks of hay fever in 1937, and on the 16th.

ay of the same yesr, 2 sinus operation was performed
and polypli were removed, and since that time she had no
ttack of hay fever. A history of kidney trouble during
bregnancy was obtained. On jandd she had an attack of
influenza followed by dry pleurisy. She is suffering
rom nervous exhaustion since Feb, 1947. Her veriods ars
normal and she has no gynasecological complaint.

|

|
|

i

17 Fig. No. 12- Pustular Bacterid. Note the

vesicular lesions and the intradermal scabs.
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Both hands and Teet showed marked pustules erup=
ting inside a red cyanosed area of skin, dry in places

showing the typical intradermal brownish scabs and at i

P @

lother g;wc 8 desguamating where the pustules’ have broken
|down. The eruption seems to affect the arch of the solles
imainly and sp

varing the front and back thirds of
and medial side of the feet, affecting the center of the
palms mainly. No adenitis was present, and the sides of
he Tingers and the backs of the hands were clear .SeefFigs
She had five of her teeth removed 4 years ago, .
Xrays of her teeth and sinuses showed - peripheral
opacity in the right antrum suggesting mucous membrane |
(thickening, probably due to infeetion. Dentsl Ffilms !
show a degree of alveolar absorption particularly in the
upper jaw. No evidence of perispical infection
Examination of scales and tops of ve81cl=s from |
both hands and feetwere negative for fungi. Culture
examination of pustules and pustular contents on blood
mgar and Sabouraud's mediun were negative. Throat suab
cultures revesled haemolytic streptococei. Trichophytin
test was newative, and oidiomycin test gave an insigniJ
”icant positive reaction. White blood count was 10,00
Riopsy. The skin shows several considerable vesicles in
the horny layer, collapsed and containing strands of ,
degenerate parakeratotic epithelium and numerous dege-— |
nerate polymorphs. One more recent vesicle contains only
plasma and occasional polymrophs, the remainder of the
evidermis shows no abnormality. The papillary layer of
the dermis shows a mild degree of Uatchy oedema and
perivascular lymphocytic infiltration. INo bacteria or
fungi are seen |
. This is“case of pustular bacterid showing typical
clinical findings with negative laboratory examinations,

the sblles

fig., No.12- Pustular Bacterid, feet. Same

lcase as Fig. 11.

11,12
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|J. B, Housewlle, age 69, reported to the skin ﬂepﬁrumpnt

on Nov.8th.1957, for an eruption on the thenar eminance
of the left hand and the insteps of both feet, which
had been present for over a yesr. The PPUDthH first
began on the palm of the left hand, then the instep of
the left foot then the right foot was ultimately sffected.
In the past ten years she had experienced irregular =y
attacks of acute pustulation followead by a Drolonoed\
perloﬂ of scaling snd desguamation which remains with-
lout causing symptoms for periods of 2-10 weeks after |
|Whlcn fresh crops of vesicles develop again. These
attacks do not show sny seasonal prevale ence; 8o0ap, water
'and housework do not seem to make the 1851oq5 worse. o
;hlstorv of sore throats or any infectious conditions
was obtained. No history of psoriasis in the family. The
.natlent cannot attribute these attacks to any csuse. All
teeth have been extracted 30 years ago, and her last
menstrual period was six years before the onset of her
d" Sease.
‘ The clinical appearance is of a typical pustular
psoriasis, both in characters and distribution. Moreove
lon elinical examination psoriatic patchs were observed
jover the knees and elbows to which the patient sttachses
'no gsignificance, and says that they come and go but
irecur just before the hends and feet glare up.See Flg 13,
Repeated cliniecal examlnaulﬁm ocli were negative.
A history of dyspepsia suggestive of gall-bladder was
present. The liver was palpable but no tenderness over
the gall-bladder. No history of urinary trouble was
present

it

Miecrescopical examinations, and cultural methods
were all negative. Trichophytin .test was negative.

Xrays, crude tar, and vitamins Asnd D given
seperately affected a temporary relief, 96 grams of
Sulphadiazine given last May showed great improvment,
but a relapse followed six weeks after.

Fig. No. 13- Pustular Psoriasis. Patient J.B.
with « psoriatic patches on the knees.




UNDETERMINED CASES. o

In these cases neither the history nor the
clinical appearance gave any clue as to the possible
getiology. The history was indefinite snd the clinical
appearance variable. A large number of these caées
suggested a bacterid reaction and foeal sepsis was
also found in some of them, but their clinical features
were not related to the classical descriptions of the
bacterids. In these cases lesions appear over the palms,
mainly on the hypothenar and thenar eminences. The
vesicles are transparent and appear like glisteniﬁg
pearls under the stratum corneum of normally coloured
skin. They do not tend to raisa the surface of the skin,
comnonly occur in groups but do not tend to join together.
They involute by absorption snd desquamation and octasion-
ally show brownish tops of dry intracutaneous scabs.
Sometimes they break down and show .a denuded surface byt
do not present any tendency to eczematusiation or impetigen—~
isation. Both hands may be affected bﬁt not necessarily
symmetrically. Only in two cases were the feet also
involved. Dried lesions clear up and the skin returns
to normal while new crops continue to asppear. The
process may dissappear spontaneously and recur after a
lapse of time. The duration and behaviour is not as
persisteﬁt as that of Pustular bacterid or psoriasis,

The longest duration encountered was 3% years
with irregular attacks unrelated to time, food or con-
tact. The shortest duration was 3 weeks with no attrip-
utsble cause. Septic teeth, tonsils or sinus infection
were found in 8 cases, two of which made a dramatic regovery
after extirpation of the septic focus. Nervous factoré,

food/
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food and endocrine disturbances were investicated in

these cases and some of them were found to be suggestive,
but it is very difficult to explain how far they could
be involved aetiologically in the production of these
lesions.

Microscopic examination of tops of vesicles and
scales were negative end on culture no pathogenic fungi
grew. GCulture of fluid contents of these vesicles on
blood agar was always negative. Non-ovathogenic fungi
and monilia were grown from scrspings taken from hands
or the interdigitzal spaces of the feet.

In all these cases throat swebs and stool specimens

were taken for culture and the following findings were

obtained.
Throat Stools
Streptococcus Haemolyticus 6 -
Staphylococci and other orgsnisms 17 19
Monilia Albicans 9 -
Other types of lMonilia 5 1

There was a strikingly high incidence of lonilia
Albicans in the throat of these cases as well as the
presence of streptococcus haemolyticus. These established
pathogens may well play a part in the recalcitrané} of
these eruptions if not contributing to its direct
causation,

The history of some of these cases suggested a
previous dermatophytosis, but no evidence was found to
support this diagnosis.

Trichophytin reaction was positive only in seven
of these 25 cases, two of which presented a striking

resemblance to dermatophytids of the hands, but fungus

uas not demonstrated either in the feet .or on the hands.




.ll'l_

DERMATOPHYTOSIS AND DERMATOPHYTIDS.

There is no essential criterion, in the strict
sense, which is present in every case of ringworm in-
fection at all times, in the course of the disease, It

cannot be denied thet typical cases can be diagnosed on

one to be less dogmatic, it is only justifiable to cons

the disgnosis of a lesion as dermatophytosis wheﬁ the

and cultural methods,

PRIMARY DERMATOPHYTOSIS.

Primary Intertrigenous. Vesicular.Hyperkeratotic,T

morphological appearance is confirmed by both microscopi

81.

clinical grounds =zlone, but since experience often teaches
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SECONDARY DERMATOPHYTIDS.
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Total

Squamous Vesicular BEry.Multiforme Exanthematic

Hands 5] 40 2 T

Teet 1 27 - S 2

Table Nbo. ©
Dermatomycotic lesions may be mimicked by non-
mycotic lesions and cases ére freguently met with wﬁere
the clinical appearance is typical of a mycotic lesion,
while microscopic and cultursl methods do not confirm i
diagnosis. However, it is not sound to accept a lesion
/

a8 mycotic where fungi cannot be demonstirated.
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‘backs of the hands, and wrists. It is characterised by

DERMATOPHYTOSTIS OF THE HANDS,

Only two types of dermatophytosis of the hands

are here described.

1. VESICULAR TYPE.

Widespread vesicular or dyshidrosiform dermate—

phytosis have not been encountered. The only vesicular
patch occuring less commonly on the pans than on the
a well marginated papulo-erythematous plague, soon

patch which spreads slowly by psripheral extension with

a tendency to central healing, Vesicles and pustules
are involved, while lesions over the wrist or the back

The hairs and the hsir follicles over the back of the
hands are commonly involfed. The patch is often single
but it may extend to cover g large area of the hands and
does not ever appear in isolated vesicles symmetrically
on the sides of the finge?s and palms. The feet are

usually clear, and vesicular and sguamous —id may follow

ised specific hypersensitivity is demonstrable.

In this series only three cases of primary
dermatophytosis of the hands producing an -id eruption
are included. One of the cases was experimentally

inoculated and will be dealt with later in detail.

The next two cases, each presented a circumscribed

patch/

such g mycotic lesion over both hands and feet. General-

82.

variety encountered is the one confined to s circumscriped

becoming vesicular. It forms a round, oval or polycyclic

appear deeply seated when the pslmer surfaces of the hands

of the hand tend to be more inflammatory and eczematous.




854
pateh, one over the hypothenar eminence extending to the

snatomical snuff box and the other confined to the wrist.,

The details of one case are gs follows.

J. A. female, age 15, works in a draper's shop. She
developed & tiny red, itchy spot on the left hypothenar
eminence, gradually getting larger in size. There was
no history of allergic diathesis or any previous skin
disease. The lesion was cirecinate in shape, 8cm. in
diameter involving the hypothenar eminence and extending
up to the lateral side of the wrist. The edges of the
lesion on the hypothenar eminence were undermined with
advancing deep pustules, while on the side of the wrist
they were eczematous, crusted and showing perifolliculiltis.
Tiny discrete vesicular lesions scattered over both palms
and the sides of the fingers were seen on the 25rd day
after the initial lesion. There was no lymphangitis no
adenitis and both feet were clear,

Microscopic examination showed mycelial slements
in the hairs and scrapings from the circinate edge, an
on culture a growth developed after 10 days which attained
the character of "Trichophyton Cerebriformi! was seen.
Microscopic and cultural examinatiors of the discrete
vesicular lesion were completely negative. Trichophyti
test was strongly positive performed three days after
the appearance of the -id eruption. Blood cultuyre was
negative for fungi and the complement fixation/ﬁggtalso
negative. :

L]

o

s

%, HYPERKERATOTIC TYPE.

The initial lesion in the vesicular type is either
a papule or a vesicle, but in this type psapulation is
not seen and vesiculstion is not apparent. The skin is
thickeneé, showing irregular descuamation and st certain
areas an irregular type of scaling. The palms and the
sides of the hands and fingers are usually affected. No
inflammatory or eczematous reaction is seen but occasiopnally
localised eczematous patches.develop in which mycelial
elements are also demonstrated. The feet always show
the same picture with more marked hyperkeratosis. The
disease tends to pursue & chronic course and onychomycopis
of the hands and feet is very often present. Treatment

is often difficult and unsuccessful. ﬂycelial elements

sre demonstrated in the nails and the desguamating skin

of/




of both the hands and the feet. 8kin sensitisation to
fungus extracts was not demonstrated,

The five cases of hyperkeratotic dermatophytosis
were sccompanied by the same type of dermatophytosis on
the feet, and so it is difficult to state where the

infeetion starts first. Pour of the cases were accom—

feet.

DERMATOPHYTOSIS OF THE FEET.

Three types of dermatophytosis of the feet are

described: -

1. VESICO-BULLOUS TYPE OR DYSHIDROTIC VARIETY.

This type begins with deep seated vesicles or
groups of vesicles over the instep of the feet and solg
These often rupture exposing a2 smooth denuded surface.
New crops of vesicles develop and the process spreads
in 211 directions showing confluent vesicles and bullae
In 65% of cases the process began on one foot and event
nally sffected the obther one usually over the insteps or
between the toes.

This vesiculsar variety may present itself =ither
in confined circumscribed vatches which may run togethe
ito form a 1large polycyclic patch, or in discrete vesic
or pgroups of vesicles scattered over the soles, extendi
to the toes, sides,and dorsum of the foot. Hyperhidros
seems to be marked during the acute stage of vesiculati
rendering the skin soft and sodden. Pustulation and
eczematisation is not an uncommon sequel,

Accompanying these fungus positive blisters, one

often encounters groups of smaller sized vesicles of

brownish/

panied by onychomycosis of the hands, feet, or hands snd

84.
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prownish tinge developing abruptly, after an elapse of
time, on the periphery of the initiasl lesion, over the

soles and sometimes the dorsum of the foot. These

vesicles, which are sometimes very difficult to dis—

tinguish from the primary lesion, are sterile on cultur

variety of dermatophytosis,

This type runs a very acute course initially,

but when the primary mycotic vesiculation subsides andl

desquamation takes place, there is a tendency in some
of the cases for it to turn into a subacute stage of
desquamation, vesiculation or even eczematisation,

sterile on culture. The following case cited,illustrat

this variety.

No.45- J.H. Male, age 24, fitter, reported to the skin
department on 20/8/47 with wide spreasd vesiculation on
both hands and feet. The disease began 18 days previou
with two blisters on the sole of the right foot, which
he had punctured with a needle. Three days later, a
fresh crop of blisters appeared around the two blisters
to which he applied calamine lotion to relieve him of
the intense itching. Ten days later, the right foot
became itchy and showed few tiny vesicles. Two deys
‘[before he reported he was playing a game of football an
on the next morning he noticed that his feet have becom
worse and his hands were itchy and hot. Physical exami
ation revealed wide spread vesieulation involving the
instep of the right foot and the instep and the medial
gide of the left foot. There were few broken down
vesicles showing denuded surfeceg. The toes and in betw
the toes were clear and so also was the whole body surf
Both hands wers studded with a vesicular eruption affec
ing mainly the sides of the fingers and the hypothenar
eminence. Tops of vesicles removed from the lesions on
the feet were studded with mycelial filaments,
Trichophyton Kaufmann<Wolf was grown. The vesicle on
the hands were negative both microscopically and cultur
Trichopytin test was +++ positive. Blood culture was
negative for fungi, and the complement fixation test wa
positive. :

On cult
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Fig. No. 14- Casec No. 45. Vesico-Bullous

variety of Dermatophytosis of the Feet, Note the +++

‘positive Trichophtin Test.

I Fig. No, 15 Case No. 8l- Vesicular Dermato-

phytosis of the Feet,




2. INTERTRIGENOUS VARIETY,

This i8 the most common variety of dermatophyto
of the feet but in our series it 'comes second in the
group because it is less frequeﬁtly:accoﬁpanied by the
—=id reaction. It-may appear as a fisSure or a sodden
mass of epidermis at the base or in between any of the
toes, affecting most commonly the fourth.interspace. 15
may assume an intérfrigenous type of dermatitis with a
marginate border studded with crops of vesicles and
pustules extending to'the sides of the toes and plantaf
surface of the feet, Trichophytid eruptions may accomp
this dermatophytosis over the palms and soles,

This variety runs a subacute or chronie course,
and is lisble to recurrence and exacerbation especially
in the hot weather and after a hard day's work. It
responds fairly well to treatment, but ss already state
is subject to repeated reCUrrehces;

cases in this series presentéd_the inter-

(M}

1
trigenous variety. In each case,between 1-6 toes and
interspaces were affected aﬁ& in 13 daseé}the fourth
interdigital space was involved. In 9 cases there were
bilateral involvement of.the feet and the left foot was
more commonly affected than the right. The Tollowing

cese illustrates this variety.

No. 56- M.,S, femsle, age 18, clerkess, complaint began
%y itching between the toes where two blisters were
noticed over the plantar surface of the left toes
spreading from the fifth toe to the flexor surface and
interdigital spaces of the toes. Gentian Violet was
applied with no improvement, Ten days later the right
instep showed a few itchy blisters. On the 15th day
the hands were itchy and crops of tiny blisters appeare
on the palms snd fingers. A circinate patch over the

back of the left foot involving the dorsum of the outer
%hre? toes and the flexor surfaces of all the toes. The
oes
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Fig. No. 16. Case N, 56. Intertrigenous Dermatd-

phytosis with vesicular variety over the insteps spreading

to the dorsum of the foot. Note the -id eruption surroundin
|

24
&

the lesions on the instep.

Migalo. 18- Case No. 85. Intertrigenous variety
lof Dermatophytosis followed by a secondary infection ;
iand eczematisation. There was an accompanying vesiculan

| <
\=1d on the hands.,



toes of the right foot were less severe ffec ;

The patches were marked with vesiculatiii Zigggzggﬁlati
especlally at the outer edges. The soles of both feet
showed vesicular lesions varying in size and &epth* fhe
were tiny shotty vesicular lesions over the sides of
the flnggrs and the edge of the palms, varying in sige
from a pin head to a lentil scattered over both hands
without showing any confluence or tendency to run
together or break down.

J. SQUANOUS OR HYPERKERATOTIC VARIETY.

This is very much like the hyperkeratotic wvarie
on the hands, characterised by thickening, scaling and
absence of apparent vesiculation. The soles, the sides,
end the dorsae of the feet may be affected and a
marginate edge is often found between the affécted
hyperkeratotic and normal skin. Descuamation and peel-
ing mey take an irregular or a lamellar shape. Onych6-
mycosis end involvement of the hands sre commonly seen.

This variety runs g very chronic course. In the
seven cases reported the hands were affiected in 5, and
in 4 cases more than 3 nails were affected. In the
remaining 3 cases there was no nsil involvement. No
skin sensitization was demonstrable in these cases.

One case of hyperkeratotic dermatophytosis of
the feet and onychomycosis of the finger and toe nsils
Showed & vesicular type of -id over both hands and feet
from which no fungi were demonstrated and his trichophy
reaction was negative. The case is described below:-
Bo. 80- W.B., male, age 55, school teacher:. In 1927, in
West Africa, complained of scaling and fissuring betwee
the toes, and ever since recurrences.experlenced.espegl
during the hot season. The complaint was always confin
Lo the toes and never on the soles. Occasional scaling
wap noticed over both palms and soles, but n9t_so marke
a8 to require attention. In 1989 the two nails began
to show thickening and caking. This gradually_affected
2ll the toe nails. In 1944, a vesicular eruption over
both hands and feet was seen, which cleared completely

after treatmegt without breasking down, and was followed
by extensive |, :
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by extensive desquamation. Three attacks of similar
vesiculation developed after the first one. Tn 1946
the left middle finger nail became thickened and crﬁmbl
as were also three other nails of the left hand, '
: _$he hands were dpry and thickened, showing sago
grain-like brownish spots, which when removed, were
shown to be dried vesicles containing no fluid. The
finger nailspffectea were the 1,3,4 & 5th. of the left
hand, showing thinning of the nail plate at the distal
end where the nail had become brittle and broken down ,
while the proximal end was thickened and showed yvellowi
spots spreading towards the perionychial end.
The feet were dry, hyperkeratotic, and desguamatinge wit
sodden skin and fissuring between the toes. Similar
vellowish Spots were also seen, some of which showed

collarette desquamation. All the toe nails were thickerwd

brittle and fragmented, :
Miceroscopic examination of scrapings from the n
of both hands and feet were positive for fungi. On
culture an uncommon trichophyton was grown and was dif-
ficult to type. Repeated examination of scrapings of
tops of the yellowish brown blisters were all negative
microscopically and culturally. The trichophytin test.,
repeated three times with extracts from different specil
of fungi were all negative.

No. 50~ 8, A, Female, age 27, housewife, had suffered
from acute vesicular lesions of the feet abdbut ten yean
ago when she was in India, dlagnosed as athletes foot.
She had spplied Whitfield's ointment and the lesions
disappeared. Five years later, she noticed that one of
toe nails had become boggy and tended to break easily
and the skin over the soles was peeling. She did not
pay any attention to it till a year later when three of
toe nails began to show a similar picture. She-was give
some treatment but without improvement. Five weeks befa
she reported to the Royal Infirmary, she deveitoped an
eczematous pateh over the right heel and the back of th
left foot, whichwas not responding to ordinary treatmen
She gives a lListory of bad circulation and chilblains
on her legs during the winter months, and sealiness
of the hands during the hot weather.

She had eight toes and three finger nails affec
ted. showing marked thickening and caking of the nail
plates. The nails affected are:-

Right Left
Hands  2nd. 2, 3d.
Feet 1’ 2, 5, 4th. 1’ 3, 4!, 5121’1-

The skin of the palms showed irregular desguamation.
The feet were dry with marked hyperkeratosis and
scaling, and fissuring between the toes. There were
three semicirculsr patches varying in size from 2"-4"
over the medial side, and dorsum of the right foot and
the left heel, extending up to the 1atera1_malle01us.
The patches were eczematous in character with undermine

edges. See Figs 18 and 19
Microscopic/
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Microscopic exemination of scrapings from the
active patches, the nails, and the desquamating skin
showed mycelial filaments, which on eculture grew
trichophyton rubrum,

Trichophytin test was doubtful , showing
a reaction less than % em. in dismeter.

Fig, No, 18- Case No.50, Onychomycosis with

positive for fungus microscopically and culturally.

]

Dermatophytosis of the hand.

eczematous mycetic patches over the dorsum of the foot

Pig. No. 19. Case No. 50, Showing Hyperkeratotis

L
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Fig. No. 20- Case 70. Onychomycosis of the
hands and feet,

Fig. No 21, Hyperkeratotic Dermatophytosis

of the feet. Same case as Fig. 20.

9l1a.



DERMATOPHYTIDS OF THE HgﬂDS AND FEET

A dermatophytid is an eruption accompanying é
mycotic focus of infection most commonly located on the
feet. Its development depemds mainly on two factorss-

1- An altered reaction of the skin.

@- The dissemination of fungi or their products,
or possibly both to the site of the -id eruption

The sltered reaction is produced by a previous
mycotic infection which is responsible for the initiati
of the -id reaction, which is in fact an inflammatory
response of the skin to the fungus products. It can als
be demonstrated by the intradermal injection of fungous
extracts, "the trichophytins".

There is general agreement among most dermatolo-
gists, as te the validity of the first factor, but as
regard the second factor; the method of dissemination
of fungi or their products and the production of the
~ids are much debated. '

Most observers favour Jadassohn's suggestion of
the haematogenous spread, but there are still soﬁe work
who accept the idea of exogenous spread i.e. self-
inoculation.

Invariably, the development of dermatophytids,

pursues a characteristic course of eveants, which is so

firmly by this clinicael conception.

' iThe history begins with a primary focus of mycot
infection, commonly located on the feet and, usually
vesicular snd inflammatory. After a lapse of 10 -~ 30

days,/

frequently typical, that, one is '~ compelled to stand |
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days, and when usually both feet have been involved,

a sudden outbreak of discrete bilateral vesicular lesions
over the hands, or feet and hands.

The period between the establishment of the pri-
mary focus and the appearance of the secondary rash is
very variable. In acute cases, in patients infected for
the first time, the duration in those studied varied
between 15 — 40 days. In chronic or relapsing cases,the
duration was indefinite. The type of fungus as well as
other precipitating factors seems to contribute to the
production of the -id reaction. In eight cases, patients
were quite unaware of any affection of their feet until
they were questioned regarding them and then were examined
end proved to be affected. In five aases the -id reaction
developed on a recurrence of infection and in eighteen
cases %he infection was cmplained ©f for the first time|
g8 far as could be obtained from the patients' histories.
In three cases the -id eruption developed after commen-

cing treatment and in another four cases after a tricho-

phytin skin test. Secondary infection and eczematisation
also provoked the production of dermatophytids. In fopmsy
two cases the primary infection was on the feet, in thrge,
pver the hands and in one,cﬁse,the -id eruption followed
p kerion celci on the back of the neck.

The types of depmatophytids encountered are:-

1- Vesicular _ 39
2- Sguamous | 4
3= Brythema multiforme 2
4~ Exanthemstoid 1

The/
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THE VESICULAR TYPE.

This is the most common variety of derma£0phy£id
and appears on the hands as well as on the feet. The
vesicles look like tiny shbtty elevations of the skin,
often easily felt and not seen, occur superficially and
?re not accompanied by redness or inflesmmation. They
are usually discrete and seldom colleet in bunches and
so they do not coalesce to form large bullae and do not
show any tendency to form circular or polyeyclic zones
or clusters. They wary in size from a pinhead to that
of a lentil. They usually involute by absorption and
desquammation but occasionally become pustular or in
extensive and large sige vesiculation they may bresk
down showing a denuded surface with a tendency to
eczemaetization. Desguamation may be of a simple collarette
type or an irregular post-scarlstiniform type. They
do-not show usuglly any brownish intradermsal scabs nor
clear intradermal vesicuh&tion. They eppear in successgive
erops over the sides of the fingers and palms symetrically
on both hands. New crops appear over the thenar and
hypothenar eminances and palms, less commonly over the
wrists and the backs of the hands.

On the feet dermatophytidss appear more or less
like the primary mycotic lesions except that they are
smaller in size 2nd probably more superficially situated.
They tend to occur more in clusters and affect mainly
the soles and sometimes the sides of the feet and toes. *
The vesicles as a rule develop abruptly over both feet
and hands at the same time. The feeling of heat,
itchiness and tension usually precedesthe development

off this type of dermatophytids. No constitgtional

disturhances/




disturbances have been found to accoﬁpany the develop-
ment of these eruptions.

On the hands micrégcopic examinations have
alwaye been negative in cases following the typical
course. Over the feet it is very difficult to say
which lesion is fertile and which is sterile,but un-
doubﬁedly on m10roscopip'examinatiqn of many vesicles,
one encounters & group usually situated over the instep
or between the toes that are positive for fungus while

g number of scatltered ones are negative,

SQUAMOUS VARTIETY.

This type of dermatophytid often follows the
vesicular variety after absorption of its fluid, or the
erythema multiforme type. Sometimes’the vesiculer stage
is not distinet and only dqsqnamatioﬂ'is to be noticed,

Two types of désquamation'are éncountered. The
collarette variety accompanying the mild and discrete
vesiculation, and the post-scarlitiniformftype in deeper
and severe vesiculation, with an ir:egularl& shaped dry
lamellar flakes and large fragments of skin. Then the
eruption is mild the lesions appear mainly omn-r the

are ¥
sides of the fingers and/deep seated.They may-beceasil)

]

overlooked if not specially looked fors

ERYTHEMA MULTIFORME VARIETY.

This variety was met with in two cases only

with severe tinea infection over the soles of the feet

el

One, & young man of 28 developed this type of -id artel
an injection of 0.1 cc. of trichophytin. The palms of

the hands, the forearms and the legs were the sites

af'fected.




Fig. 22« Vesicular -ifl eruption on the hands
due to mycotic infection on the feet caused by T, ast.
gypseum. Case No. 78. Note the distribution of the
eruption,

Fig. No.23. Extensive vesicular dermatophytid
on the hands involvingithe dorsum of the fingers and
hand. Case No. 45. Trichophytin test +++, Se Fig.

No. 14,

P52,




MATOID VARIETY.

Pl e S
nig

very much like & purpuric rash mainly over the palms an

|soles. The backs of the hands and the dorsae of the
feet alsocshoWwed/few scattered spots. The primary

lesion om = the feet was of the vesicular type.
|

Fig. No. 24- ERythema Multiforme variety of
+

developed 3 weeks after the mycotic process on the fee

€
The Trichophytin Test ++4 positive.

id of the. hands. Case No,82. The eruptio%

06,

yas encountered in one case only. Tt appegred

a
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EABORATORY NMETHODS.

‘Sabouraud's original medium still regfins the
ideal culture medium for growing fungi. WModifications
and substitutions have not proved as efficient especial
in producing macroscopic characters and colour producti
Carlier (1948) has compounded a medium using 1% oxoid
peptone and 10% plucose, and found that the colonies
produced parallel those of the standard American contro

culture and also Sabouraud's pictures.

At the beginning of this work Saboursud's medium

a3

was prepared by using bacteriological peptone (Melvillsg

& Hunter) and ordinary maltose,the only products avail-

able. Later on Sgbouraud's original Brut du Chanut, &

product which dates back to 1952 was found in an old

O

|1y

LOTle

1

store and was employed for the prevaration of Saboursud's

mediun.

SABOURAUD'S MEDIUM

Peptone 15
iialtose 45
Agar 24.5%-

Tap Water 100%
SABOURAUD'S BOUILLON

Peptone s A%y

Maltose 49

Tap Water 100%

The mixture is kept in a steam oven till ingreds

ients dissolve. Filtered and sterilized at 15 1lbs. fQP
30 minutes. The final pH. was 54 0.

Sabouraud's medium ad justed to pH. 10.5 was pre-
pared by adding 3.4ccs. of K/10 NaOH to 100 cecs. of
Sabouraud's medium. It is necessary that the NaOH shou

be sterilized separately and added to the medium after

sterilization/

1a
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sterilization at a temperature not over 45 ¢. to prevent
the medium from casramelising.

Tor every case, 4 tubes were inoculated, two of
ordinary Sabouraud and two SAB. Medium adjusted at pH.
10.5. Scales and scrapings were soasked in 60% alcohol
for 2-5 min. before inoculation. At the begi“aning every
tube was smeared with one drop of Penicillin 5,000 units
@cc. in order to inhibit the growth of Penicillin
sensitive contaminations. This was found to have no
adverse effeets on the growth of pathogenic fungi, but
this procedure was sbandoned because of the difficulty
of obtaining fresh penicillin whenever needed.

By the above mentioned measures, it was possible
to obtain about 85% pure cultures of pathogenic fungi,
and when secondary contaminants were encountered early
subecultures on to ordinary Sabouraud usually insured
pure growth.

Tubes were incubated at 270. and were inspected
every third day. S;bcultures were not made before the
fifth day to give time for the non-pathogenic fungi tg
ghow their characteristics sporing colouration. Sabourguds
medium plated, was used to give a contaminétedijunculum
a larger surface area whence suspected colonies could
be selected for subculture. Final inspection of coloniles
was made 20-80 days after inoculation.

Blood culture for fungi was maede by using 50c.c
bottles containing Z25ces. Saboursuds bouillon with =
rubber cap, sterilised and kept ready for inoculation.
Between 1~-2.5ccs. of blood was used. Vesicular fluid
and throst swabs were inoculated on to blood agar plateg

ande Saboursud's medium st the same time. Stoolﬂcultures

5
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were made on blood agar plates and a special selective

medium. [

pH. 10.5 ADJUSTED SABOURAUD'S MEDIUM.

This medium was found to have no inhibitory
effect on the growth of pathogenic fungi, at least
Trichophyton &asteroides gypseum, and Epidermophyton
Kauffmann - Wolf grew luxuriantly as well as in the
ordinary Saboursud's medium. Colonizss of Epidermo-
vhy ton Xauffmann-Wolf and Trichophyton asteroides
gypseum on Sabouraud's medium adjusted at 10.5. were
found to be more fluffy than that on an adjﬁsted medium

and microscopically sporing was not sbundaent sand macro-

conidia were fewer than on 6rdinary Sabouraud's medium,
Epidermophyton Bloccosum and Achorion Quinckeanum did
not show as & luxuriant growth in the adjusted medium
as that of the ordinary medium.( See figuresNo. 29-32).
In this medium Rizopus Nigricans and some of the
other non-pathogenic fungi were completely inhibited.
Penicillinum and Aspergilli showed marked inhibition as
compared to the normal Sabouraud's medium, and it was
found that if the tubes were incubated at 27€@. for 24-
' 48 houre only and then removed and left at room temwergture
the inhibition was very striking and pathogenic fungi

could easily be selected for subculture.

THE BEFFECT OF pH. ON FUNGUS GROWTH, -

An observation was made when studying the growth
of fungi in culture media which deserves mention. It

was noticed that when & Sabouraud's Bouillon at an

initial pH. of 5.6 was inoculated with a fungus and leflt

iiLé_?or/ g




1to give the medium a larger surface area. The pH.

_ 100,
for three months, the size of the growth mass varied

directly with the surface area of the medium, and when
rubber stoppers were used,the growth was much less than
when cotton plugs were used as stoppers. The facts which
would recuire further study by control experiments,
neverthelesa suggest that a large surface area and free
oxygen are Dboth factors encoursging the growth of fungi.
Culture media,after a lapse of time, when growth has
become abundant, tend to become darker in colour,and
the pH.at the end of three months was found to vary
between 8.5 and ©.5. The greater the growth, the more
alkaline the medium becomes.

A study of this change of pH. was made and bottles
of Sabouraud's bouillon adjusted at pHs. 4.5, 5.6, 8.5,
and 10,5 were prepared and were inoculated with 1 species
of fungus, and the pH. was tested every seven days. For
the first few weeks the boitles were kept upright in the

incubator, but after the fifth week they were laid flat

estimation was continued till the twelfth week. The

following graph shows the range of change of pH,
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It was noticed at the beginning that the fungus

growth was gbundant in bottles of pH. 8.5, and very much
less in bottles pH. 4.5, but later all the bottles
attained fairly equal smounts of growth. Epidermophyton
Keuffmann-Wolf and trichophyton asteroides gypseum both
grew fairly well in all the bottles in contrast to
epidermophyton floccosum which showed a poor growth with
no surface layer at pHe. 4.5 even after three months in-
cubation with a final pH. of 6G.4.

In the series of the B1) cases of dermatophytosils
of the feet,the growth of pathogenic fungi was obtained
in 49 cases only. In two of the cases which showed no
growth except for some bacterisl contaminants in the
four tubes inoculated, when after one month oflincubafion
an examination was made in liguor potassae of the piecds
of ekin used for the original inoculation, it was found
that the fungi still retained their filamentous character
but had degenerated showing vacuolation and tiny scattered
granules. In the third case no filaments were recovered
from any of the tubes.

Identification of fungi was made according to the
descriptions of Sabouraud (1910), and Macleod and Muende
(1946). A few specimens were sent to the school of
Tropical lfedicine and Hygiene, London, for confirmation
of the type of the fungus growth. The following fungi
were encountered in the series of the 52 cases of derma—

tophytosis with -id eruptions.
Trichophyton Asteroides Gypseum 15

Epidermophyton Kesufmann-Wolf 28
Trichophyton Rubrum 3
Trichophyton Cerebriforme 2
Unidentified 3

ﬁl \ No/




whitish fluffy colonies,which seon begin to show a

it is only a light uniform one. Pathogegic fungi grdﬂ&

‘|the differentiation between pathogenic and non-pathogen

No attempts were made ta*identify-saproﬁﬁyﬁiéf
fungi, only group typing were made and these were:-

Penicillia, Aspergillse, Phizepodes, Torulae etec. lor

was any identificetion of bacteria made except in throat

cultures and vesicular fluid cultures where the presenc
of haemolytic streptococci and staphylococcus aureus
were to be excluded. lonilial growths were identifisd

according to their sugar reactions.

llost of the saprophytic growths, begin with‘mOis

highly coloured appesrance. For exsmple, the familiar
green colour of Penicillium, the black or brown colour

of aspergillus ete. Very few of the pathogenic fungi

are coloured, snd in cases where-colguring'is-agparent

élowly, and do not tend to spread guickly or show fluff;

aerial growth. The most rapid greﬁer is thalfficﬁpphyton

ssteroides gypseum which produces a colony of half to

one centimeter in four days.

So disecarding the moist, rapid,-aﬁd filuffy growth,

which may show as wide a range of high col@uration'as
non-pathogenic fungi, the probable pathogens are those
which make their appearance in'three-to-séven daysfénd
grow slowly with a powdery éppearance or slight aserial
growth, and remain whitish or take a yellowish or purpl

red colour. loreover, microscopic examination confirms

fungl, by demonstrating the different types of mycelial

filaments and mecrosonidia .

L§))
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Fig.No.27- Normal Fig. No. 28 Sabourpud'’
Saboursud's Medium incuba- medium adjusted to pH.10.15
ted at 27 ¢ for 24 hrs. and incubated at 27 C. for 24 hrs
kept at room temperature and keot at room temperatiure

Ja o







MYCOLOGICAL TECHNIC.

.|heat is necessary to facilitate the clearing of the cel

Scerapings or tops of vesicles are mounted in 30%

KOH with the inner surfaee facing the cover slip. Littl

boiling destroys the preparation and crystallises the
KOH on the piece of skin. It is advisable also, to all
the preparation to stand for five minutes and if time i
available, examination after 30-60 minutes ensures com-
plete clearing, and in this way no mycelia or spores an
likely to be misseds It is essential to spread the pie
of skin by applying pressure over the cover slip to ing
flattening of th&}ggffg ggﬁ clear visibility throughout

Exemination is done st first under the low power
of the microscope in a subdued light, by using the con-
vex mirror and lowering the qondenser. THis helps to

demonstrate clearly the mycelial threads between the

cellular network. Confirmation of suspected threads is .

made by examination under the high power. «= "= ¢ o,

The fungus appears as distinct branching threads
between the irrepgular and nondescript appearance of the
epidermal cells. Under high power, these_thréads are
seen to be made up of closely set cuboideal cells lying
side by side and traversing the epidermal cells.

In spite of the Pact (that fungi are present in
the roof, the fluid, and the floor of vesicles, they
are not often seen in broken down vesicles, probably
because of oozing and secondary contamination. A%
least half the time devoted to confirméng the clinical
disgnosis of mycotic infection should be alloted to the
selection of the area from which the specimen is to be

taken/
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taken. Cleaning the lesion with alcohol or ether befoire
removing the material for examination is very important,

and in cases of ulcerated or crusted lesions, care

should be taken to select the area at the invading active

The inability of non-pathogenic fungi to invade|

edge of the lesion.

and grow'in the epidermis, renders microscopic exam-
ination of greater importance than cultursl methods.

Tt is occasionally the case that, positive scrapings

do not show any growth in culture, especiglly in treated

cases snd scrapings from affected nails, or when non-
pathogenic growths over-run the pathogenic ones, thus
obscuring the diagnosis. Therefore, a primary micro-

|
scopic examination is necessary for diagnosis,

bl
Fig. 33+ Fresh preperation of a roof of a vesicle
in Liquour Potassae, showing mycelial filaments and

arthrospore formation.




Fig. No. 34~ Fresh preperation of scrapings

of a mycotic lesion on the feot in Liduour Potassae,

showing abundence of arthrospores with very few

mycelial filaments.

Fig, No. &5~ Fresh preperation of superficial

scrapings of a desquamagiong mycotic lesion in Tiquour

Potassase, showing mycelial hyphae,

a clamydospore.

arthrospores and

i




Fig. No. &6- Histopathological section of a

|
| 105D,

| mycotic lesion on the foot. Note the vesicle formation,

| the cellular infiltrate, and .the mycelial filaments in

the roof of the vesicle.

Pig. No.37- Histopathological section of skin

showing mycelial filaments in the horny and upper layers

of the epidermis. No vesicle formation were seen.
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['MOSAIC FUNGUS".

This 1s an irregular branched filamentous structiire
that appears in certain scales of the epldermis, especiplly
those of the hands when treated with XOH. It tends to
occur in small bunches and never shows long filamentous
threads like fungus'hypﬁae. It is made up of an irregular
cell-like structure of a mosaic pattern, following the
putline of the eopidermal cell.

The exact nature of this structure is unknown.
It was first described by Weidmann (1927). Downing and
prr (19536) although they were unsuccessful in growing the
mosaic fungus nevertheless concluded that it is of fungué
origin, on the evidence that mosaic segments have been
observed in tissues with trichophyton gypseum hyrhae
joined end to end, and that during the healing of lesions
pf” the patient suffering from tinea inféction, the mosaijc
fungus is increased asnd the pathogenic fungus is decrea§ed
in number. Further studies were made by Davidson anl
Gregory (1985) who suggested that the mosaic fungus is
made up of cholesterol crystals which are soluble in
kylene. Cornbleet et al. (1943) support the belief that
mosaic fungﬁs is not a true fungus, nor does it develop
From a true funpgus and they obtained evidence by examin-
ation in polariged light with fluorescent'dyes and steining of

the presence of cholesterol compounds at the site’ occupied

—

oy the mosaic fungus.

It has been noted during this stud& that mosaic flungus
18 recovered only in XOH preparations and scsasles obtaingd
from parts other than the palms and soles have also shoin

this type of structure. uloreover, roofs of vesicles taken

trom/




from an acute contact eczema of the hand have in one
case shown this mosaic strueture.
+ Tt was further observed that if a skin KOH pre-

paration warmed over a flame and left for ten to thirty

minutes, is spread widely by applying pressure over the

cover slip, all the mosaic structure dissppears, and if
a preparation showing s mosaic structure is displaced

to another slide it also looses this mosaic structure.

BLOOD CULTURES,

The possibility of the entranéé of fungi from a

107,

focus of infection into the blood stream has been studied

by many workers. The first reported cases of the recovery

of ringworm fungus in the blood stream of a pétient
suffering from epidermophytosis of the feet with -id
on the hands were those of Peck (1930), who found it
only in one case in a series of twenty six cases.
Pellizaro obtained it only in one of seven hundred
cases of dermatophytosis. Sulzberger(1928) found that
followiné the cutaneous infection of guinea pigs with

Achorion Quincheanum, fungi could be cultured from the

blood. In the first positive phase, fungl were demonstrable

in the blood stiream from one to two hours after cutaneous

infection. This was followed by a negative phase vary:

ing in duration from three to nine days, then came the

second positive phase ten to eleven days after infectipn

in which fungi were also demounstrated in the Dblood
gtream. This he states corresponds to’the time of the
acute ékage of the primsry lesions at which allergy

is at its maximum.

1-2 ces. of blood was taken from every patient

suffering/
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suffering from dermatophytosis of the feet with -id on

the hands end was inoculated into SAB.. broth. bottles and
incubated at 27°C. MOst patients were examined during
the acme of their -id eruption at which time they tended
to report for advice. TForty seven blood cultures were

made with no positive finding in any case.

®ig. No. 38~ Fresh preparation of scales. from
the author's palm showing "The Mosaic Fungus'". Note
. the nondescript character. A

TRICHOPHYTIN AND REACTION TO TRICHOPHYTIN,

Trichoohytin is an extract of fungus growth, first

prepared in 1902 by Plato and Neisser.

Since that time it hss been established by many

Hinvestigators that a positive resction following an

intracutaneous injection of trichophytin, is due to a
specific sensitivity resulting from a mycotic infection
of the skin.

Trichophytbns prepared from different groups of

fungi; Trichophytans, Achorions etc. contain a common

sensitising/




sensitising factor, so that a pstient infected with a

Trichophyton in whom a state of sensitivity has

developed Will react to trichophytins prepared from any

other group. According to Jadsssohn, Schaff and Wohle]

(1937) Fungi contain both a common group antigen and a

bR
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species specific antigen characteristic of the individual

fungus.

Trichophytin, a3 commercially available is a

complex substance whese potency is dependent to a great

extent on the method of its preparation, and this militstes

against an adeguate method of standardization.
Bloch(1924) prepared his trichophytin from a
four months culture of T, Interdigitale in Sszbouraud's
bouillon. The growth was collected and -washed with
sterile water, and the waéhings were combined with the
broth and evaporated down to 5 ec, This solution was
poured with stirring, into 350 cc. of Methyl alcohol
and a2 precipitate obtained. This was filtered and the
filtrate labeled d-A and recovered after the methyl

alcohol had been removed by evaporation. The residue

small in amount is washed repeatedly with methyl alcohol,

then is dissolved in 10 ce. of sterile water and labelsd

5=C« The fungus recovered was mixed with Fuller's earth,

ground and then frozen and thawed repeatedly by means
of dry ice. This was taken up with a minimum amount of

sterile water and filtered. The residue discarded snd

the filtrate labelled 3-B. No precipitete was obtained

when adding 3-B to 100% Methyl alcohol up to 40% of tn

original volume. :

Da ¥onesca and his collsborators (1931) prepared

what they called the clasovaccine from over 300 strains

e
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of fungi. This was a protein free extract snd it was

said to be efficaeious for treatment only, and that it
did not contain the skin reaction-eliciting substance.

While Sulzberger, Lewis & Wise (1937) tested this clas.

ovaccine and were able to show that it contained the
skin test principle.

Lederle Laboratories prepare their Trichophytin
from a three months culture incubated at 32-34C. The
growth is collected and 0.5% phenol added to it and is

placed in a sheker for 24 hours. It is then put in the

i

incubator for 24 hours and agsin shaken for another 24
hours. This shaken mass and broth is filtered and
filtrate is passed through a sterile Mandler ¥ilter.
For cutaneous tests 1:30 dilution is used.

There are many other methods used for the prep-
aration of Trichophytin, Xrueger & Templeton (1934),
Miller et al., (1941) Undenatured Trichophytin, Peck-
Glick (1941) ete.

All of these preparations lack a method standard-
igsation. Some preparations are standardised by comparing
the antigenic strength at different dilutions of known
preparation Goodman & Marks (1985). Traub & Toimach(léEBLMiller
ét 'al. standsrdise their Trichophytins according to its
nitrogen content.

Bloch, Lsboucher & Schaaf in 1935 isolated from
ordinary trichophytin a starch-like, protein-free, poly-
saccharide containing nitrogen which elicits positive
reaction in patients sensitive to ordinary trichophytin,
and is capsble of producing specific cutaneous reaction
in guines pigs infected by fungi and elicited the Schultz-

_ Dale reaction in the isolated uterus of sensitized puinea
|

h b s | pigs.
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BXPERIMENTS.,

for testing skin sensitization were used. Also EVEery
preparation was employed as an sntigen for testing
complement fixing bodies in the blood of affected
patients and animals. At first each preparation was
bompared with the proprietory oreparation of Lederle
1:30 Trichophytin. Lateqfone concentration of a fixed
preparation was used, as described below.

Numerous 500 cecs. bottles each containing 200
ces. of SsbouraudsBouillon were inoculated, each with

one of the following fungus growths 20-30 days old:-

B30 04 for 5-4 months. DBottles were ovserved once a
week and after the third week they were laid flat to
provide a larger surface of broth for the fungus to flg

At the end of the period the massive growth which had

thoroughly in distilled water, and was treated in diffe
ent ways. The originsl fluid medium was preserved for
later use. I

1. The fungus growth was desiccated in a vacuum
desiccator which.reduced the massive growth to a dry
fluffy mass. 10 ces. éach of saline, alkaline buffer
and the preserved inoculated bouillon were added to
separate amounts of 0.5 grams of the desiccated fungus,
and ground thoroughly in a mortar. These mixtures were
allowed to stand overnight st laboratory temperature,

filtered by Seitz Pilter and made into different diluti

for/

Different methods of preparation of Trichophytin

Wolf and Achorion QuincKeanum. These were incubated at

111,

Trichophytdin Asteroides Gypseum, Epidermophyton Xaufmann-

ats

covered the surface of the fluid was collected and washed

r—
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for testing.

2. One gram of fungus growth was ground thoroushly

in a mortar with sterile sand snd saline, and a similary

amount treated with alkaline buffer and inoculsted

bouillon separately in other mortars. The mixtures wege

112.

allowed to stand overnight at laboratory tempe rature, and

then the supernatant fluid was removed, and the heavy
mass at the bottom of the morter was ground again with
fresh fluids, The fluids were collected together snd
filtered through a Seitz filter and made into'different
dilutions for testing.

5. The fungus growth was put into bijou bottles
in 'which ballotini grade 9 glass beads were added with
a few ccs. of saline. These were placed in a shaking
machine for 12 hours, and were allowed to stand for
12-24 hours after which the supernatant fluid was colle
and fresh saline was added, and this was placed for
another 12 hours in the shaking machine. The mixtures
were collected, the residue and baellatini were washed
with saline and the fluid wash was added to the fluids
previously collected and were allowed to stand in the
fefrigerator for three deys. The fluid ﬁas_then placed
in a centrifuge at 1500 rev. @ min. until the fluid -k
became almost clear of any cellular material. The
supernatant fluiﬁrwas treated with 5 times its wolume
of 100% Methyl.alcohol, giving a whitish milky precipit
This was allowed to stsnd 24-48 hours, in the refrigers
to allow the precipitate to setfle to the bottom. If
the precipitate did not settle, 2-4 drops of glacial
écetic acid was added, and this assured complete

precipitation.

Thef’
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The supernatant alcohol was discarded snd the

precipitate was dissolved in water. If the watery solution

wés not clear, another precipitation with methyl aleohol
was made until a elear whitish fluid was obtained. This
fluid extract was desiccated in a vacuun desiccator whieh
turned it into a solid mass. This was dissolved in
diluant fluid, and dilutions made with certain percentapes
for both skin tests and-complement fixation tests.
f? /4. The preserved broth in which the fungus was grown,
was brought to boiling voint under & vacuum snd left to
evaporate to 20Sccs, to which'5 times its volume of lMethyl
alcohol 100% was added. The precipitate was dissolved
in water, and the process was repeated again with alcohol .
until a clear solution was obtained. This vatery éolution
was desiccated under a vacuum and dilution made sccording
to weight/volume.

These extracts which could now be called Tricho-
phytins, were employed for skin tests, at first to sensitised
puinea pigs then compared with ILederle 1:30 trichovnhytim.
+pkin tests in Human beings were then started.

The ‘great difficulty encountered with the first

two methods was to establish a sgfe dilution for use in
humasn beings, and there was a great difference of reaction
to the different extracts when vrepared sgain by the same
method. Positive resctions were obtained to much the same

Hegree as with that of Lederle, and there Was no difference
in reaction between the saline extract, the Buffer extract,
or the Ssebouraud's fluid extract. The third method was’
Found to be the most satisfactory with good and constant

results. A degree of standardization was found to be

ossible by preparing a constant dilution of the solid

L extract/




‘which may remain for a few months.

extract in the diluting fluid,

The diluting fluid contsains the following

ingredients: -
0. 036% KHPO,
0.134% ' ' NagHPO, - 12 H.0
0.5% Na@gl.
0.5% Phenol.
100.0 Water.

GENZRAL PROPERTIES.

The active principle of Trichopvhytin appears to |
a polysaccharide, soluble in water, noﬁ'albuminous with
o negative Biuret reaction, dializable and precipitated
by methyl alcohol from the crushed fungus growth. It
cives 2 positive reasction to the Molisech test. It is nq
destroyed by boiling, or desiccation "iﬁ vacuum". One
cc. of a 1% solution contains 0.184 mg. of nitrogen.

Tn dilutions of 1/8000 it produces an inflammato:
reaction in the skin of hypersensitive individuals or
pnimals. This reaction is characteristic. It is a de-
layed tuberculin-like reaction, varying in intensity frq¢
8 réd macule of the size of less than fcm. to a large
indurated papule surrounded by a red areola of the size

pf 3 cma. in diameter or more, accompanied sometimes by

12-48 hours for the reaction to reach its highest level
blthough in two ceses, this was delayed for & to 5 days.
After this, the reaction involutes gradually, and after
the tenth day it begins to desguamate, and disappears

rompletely in 10-15 days, leaving slight pigmentation

In two cases an immediate wheal reaction was

noticed/

-114,
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noticed in %-5 mins. TIn one case, a red pspule was sedn

24 hours later. The second did not turn up in time but
there was no evidence of positive reaction four days

after test.
An eczematous reaction to the intradermal in-~
jection of the Trichophytin was met with in two cases.

One of these also developed an eczematous reaction on

(pateh test with Trychoshytin.

Fig. No. 39. Trichophytin Reaction ( the suthon )
24 hrs., after injection. Note the surrounding inflammg

reaction.
The reaction to the intracutaneous injection of

tory

frichophytin hes been thoroughly studied by many workers.

Sulzberger, Lewis & Wise (1937), Goodman & Marks (1935)

LG

3
Lewis et al. (1938), and all the evidence’ presented shows
that the reaction to the trichophytin test is genus
specific, ;

The trichophytin test in this study was performed
on 315 patients. 10 cases of whom had a trichoohytin

vatch test ss well. 0.1 ce. of a 1/8000 dilution of

Trichovhytin by intracutaneous injection, and 0.1 cc. of

o

™ the,
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positive reactors.

the diluent fluid was used s control.

These cases could be classified in two groups.

for fungus totaling 103 cases.

2. Patients with or without skin trouble, totalling 209,
In the first group of 106 cases, there were 71
cases suffering from Tinea pedis, 46 had dermstophytids
over the hands, and the rest of the cases were affected
with tinea of the glabrous skin. There were 2 children

below one year of ege and 5 below 10 years of sge, the

rest varied between 10-65,

(++4) (++) (+) (2) (=) motal
T.Pedis with -id. 11 23 10 1 1 486
T.Pedis without -id. 4 12 6 g2 4 =28

T.Corporis 5 12 7 3 5 52
-) Showing no reaction.

+) Showing a reaction less than #+ cm.

+) Bhowing a reaction -1 cm.

a

(++) Showing a reaction 1-2 cms.

(+++) Showing a reaction 2-5 cnms.
Table No.10.

The two children with multiple lesions of Tinea

ren under 10 years of age one showed a ++ positive and
the other a negative reaction. In the group of Derma-

tophytosis with -id eruption, the trichophytin test was

positive reactors was 24%, not as great as expected. In
contradistinction dermatophytosis without the -id erupti

only 75% were positive reactors 15% of which were +++

 The second group of 209 cases, consisted of 128
patients suffering from Pulmonary Tuberculosis including

5 cases of TB. Cutis, and the rest were patients with

positive in 98% of the cases but the number of +++ strong

116,

s 3 L] :
1. Patients suffering from apparent mycotic lesion posiftive

corporis showed & positive reaction and of the two child-

on




various skin diseases other than mycotie., . Only 27
cases or 13% were positive resctors and their histories
did not convey much information as regards previous

mycotic infections.

21 cases from the first group weres retested sbout

4-6 months after the first test. -They were completely

symptomless except for two with onychomycosis. 16 cases

showed same deéree of positive reaction, 2 showed an
inerease from + positive to +++ positive and the rest
remained negative ineluding the two cases with onychomy
cosis.

8 cases were retested for the third time after
8-12 months, only one showed a slight decrease in the
degree of positive reaction.

Oidiomyein was injected intracutaneously'in
134 cases from both groups together with the trichophyt
A strong positive reaction was obtained in 97% of the
cases irrespective of their comgaintbut none showed any
lesion suggestive of monilial infection.

Patch tests with undiluted trichophytin was per-

formed on 10 cases with an -id eruption,which had already

presented a positive intracutaneous trichophytin test.
A piece of filter paper cut in the shave of a crescent
and sosked in 1% Trichophytin and was applied over the
upver arm. The patch was removed 48 hours after :
application and readings were made 10 mins. 1l&ter.
Only 3 cases showed a positive reaction, and
one ,whose intracutaneous trichophytin produced an
eczematous reaction reacted with the patch test in an
eczematous reaction as well. The rest of the positive

patch tests only showed a slightly indurated reaction

the size of 1lcm.

117.
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Secondary reactions or manifestations following

the intracutaneous injection of Trichophytin have been

noticed in some of the cases. An accentuation of the

118,

primary lesion and an aggravation of the existing tricho-

phytid eruption was marked in 5 cases. In 3 other case
the trichophytin test precipitated an -ia resction, one
an erythema multiforme type and two the vesicular type
of dermatophytid. Sulzberger & Kerr(1930), Wise &

Sulzberger (1930), and Ramirez (1932) have shown that
secondary manifestations may take the form of Urticaria
. Asthma, Hay Fever, or a Febrile state. 1lione of these
complications were met with among our cases, nor any

unpleasant reaction encountered.

INTERPRETATION OF RESULTS OF\TRIGHOPHYTIN TESTS.

A positive trichophytin test denotes that the sk
is sensitized to the dermatophytes, and if a pathogenic
fungus is isolated from an active lesion at ‘the same
time, the positive reaction =dds evidence that the
secondary "-id eruptions" at a remote-point are also
0? fungous origin. But a positive reaction has no
significance as regards a given lesion unless the devel
ment of that lesion follows the common course mentioned
in the development of the -id eruptions.

The value of the trichophytin test as regards it
8pecificity is unquéstionable, as well as its diagnosti
value in children and young adults.

A negative trichophytin test in some cases is of

even/
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even greater value than a positive one, especislly in ’

cases with inflammatory lesions, One can safely accept
a lesion as non-mycotic if the microscopic examination |and
skin tests are negative, in spite of the clinical appea-
rance being very suggestive of dermatophytosis. In other
words, a vesicular eruption on the hands resembling

dermatophytids with negative trichophytin and negative
laboratory findings can be safely accepted as non mycotiics
But, a fungus negative lesion with a trichophytin positive
reaction can be accepted as mycotic only if the lesion
is accepted as an -id following a primary lesion elsewhere.
Negative reactions in patients with fungusipositive
lesions may be explained im the ‘following way:-

1. The test may have been undertaken before
sensitisation had developed.

2. Lesions may have ©been of the scaly superficial
types,
3. The fungus involved may be of low sensitising
capacity e.g. T.Rubrum.
4, The presence of the fungus in the skin for a
prolonged period may have produced a state of Hupoergy

Observations were made as to whether the administra-
tion of Penicillin would excite a positive TrichoPhytin
reaction in patients who had not suffered from mycotic
infection. Six individusls who had penicillin injections
1-10 months previously, and who were not suffering from
eny skin disease, were skin tested with trichophytin.

Only one positive reaction was seen and that was in an

individual who had venicillin injections nine weeks before

the skin test, with no history of mycotic infection.
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AJTIMAT, INOCULATION,

Animal inoculstion was performed for the study

of immunity and sensitization &n fungus disease. Guings-
pigs, rabbits and cats were used. The procedure was ad

follows:~

1. Inoculation of living fungi into the skin of guinea—

pigs, rabbits and cats to esteblish sensitisation and‘to

test for:-

a. The action of prepared trichophytin.

b. Antibodies by complement fixation method snd
PK, method.

c. Presence of fungi by blood cultures,

2. Subcutaneous injections of Trichophytins.

J. Intravenous injection of living fungi to study:-

a. The fate of fungus in the blood,.

b. The production of fungus lesions in sensitized
and non-sensitized animals.

4. Repeated skin inoculation of living fungi to study:-

2. The development of different lesions.

b. The development of immunity.

c. Immunity to different species of fungi.:

Trichophyton Asteroides Gypseum was the fungus used
in moet of the inoculations in guinea pigs and rabbits
unless otherwise stated. The cats were inoculated with
cat ¥avus (Achorien Quinckeanum)obtained from a scutulum
in an infected cat with the idea of studying the behaviour

of fungus in its normal host.

METHOD OF INOGULATICHN.

Tnoculation was performed on the ventral surface
of the animal on a circular srea 2" in diameter after
phaving or depilation by means of a powder containing
Barium Sulphide. The area was cross-hatched with s
hypodermic needle, six scratches being epplied in each

direction/
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direction just sufficiently deep to avoid drawing blood
The fungus culture was spplied by means of a platinum

loop, sufficient enough to cover the entire scarified

aresa.

INOCULATIONS IN CATS.

Two cats were inoculated with A. Quinckesnum on
a skin area 2" in diameter on either side of the trunk,
The hair was depilated by a depilating powder andlthe
skin was scarified by a needle and a fungus growth 3
weeks old was smeared over the scarified area. Two
other cats were given intracardial injectionsof one
cc. of a thick emulsion of A. Quinckeanum;and in both
cats an area of about 3" sguare was depilated and
scarified.
In spite of a successful take and & formation
of scutulse in the first two cats, no skin reactions were
demonstrated. Blood taken at warying intervals did nof
show the presence of any antibodies either by complement
fixation or by PX reaction. In the next two cats inoculated
intracardislly no skin lesions were produced snd no
sensitization was demonstrated, and so experiments:in

cats were sbandoned.

GUINEA PIG INOCULATIONS,

All guines pigs were skin tested with trichophytin
before inoculation. The ventral surface of the animal yas
the site used. The hair was usually shaved and the skin

scarified by 2 needle before inoculation. All guinea

pigs were weighed before the experiment and 15 days

R Tften/
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after. Males and females were used, white and fewn for

opreference:

EXPERIMENTS GROUP A.

13 guines pigs were Ehaved,'scarified and inoculated

with the following fungi:-

Guinea pig No.
- Trichophytin Asteroides Gypseum 5, 7,13, %9

Achiorian Quinckesnum 64,11
Epidermophyton Kaufmann Wolf 8,20,24
Epidermophyton #loccosunm 9,12

Inoculations of sensitized guinea pigs pursued a
more or less regulsr course of events summarised as
follows: -

1. INCUBATICN PERIOD. A

The first two days after the inoculation, the scai

a

ified area is ususlly quite normal except for the:--

places where the needle has traumatised the skin. Thert

WY

were in addition a few blood crusts and scratch marks
made by the animal itself. The first apparent reaction
is usually seen between 5-8th day, though it may be more

delayed in E.Xaufmaenn Wolf and E. Floceosum 7-12 days.

2« THE PERIOD OF INVASION.

us

The skin along the lines of scarification become:
red, inflamed and scaly and scratch marks are very
commonly seen. Aﬁimals inoculated with A. Quinckesanum
bnd BE. Wloccosum show discrete papulo-erythemstous primary
lesions with scaling along the lines of scarification.
Scaling.and redness becomes more generalised:

I ¢overing the whole area of the abdomen and extending

beyond the ares of scarification. No apparent vesiculation

18 seen in any of the lesions.

)




¢ THE CLIMAX,

This starts 12-15 days after inoculation. The
whole area is inflamed, indurated and very tender,
covered with brownish crusts which when removed show a
raw oozing surface.
gradually and involves a considerable area beyond the

site of scarification. Guinea pigs left in one cage

contracted an infeetion from each other and lesions w=at

seen over the nose, ears and head showing different

fungus on culture than the one used in their inoculsti
Guinea pig® NO.8 died on the 16th dey, and No. 5 -on the
18th day of inoculation while the infiammatony reactio:

was at its peak. Guinea pig 0. 19 died on the 20th ds;

The inflammatory process progresse

123,

D114

A1t

15 hours after a trichophytin injection.PosSt-montémdid not

show any mycotic involvment of internal organs, but th

L92)
3
(4]

was marked enlargement of the kidneys in the two animals,

and kidneys and liver in the third animal.

4, THE PERIOD OF RESOLUTION,

After the 20th day the inflammatory process beg
to subside svontaneously.
stages of desquamation tekes pace resulting in complet
recovery in 55-50 days. The area remains bare snd pig
especially in colored animals,for a considerable time
and hair eventually develops sbout a month after com-
plete recovery.

Exceptions tothis rule were Guinea pig No.:7
inoculated with T.Ast. Gypseum and No.S infected with
E. Floccosum which contracted le#sions over the nose
end face while staying in the same cage as No.'7 which
showed T.Ast. Gypseum on culture.

from/

Crusts peal off and repeated
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The first one suffered
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from the infection very severely involving almost sll
the body surface, and when the animal died on the 53rd
day active crusted lesions were seen on the face, srma

and sides.  H®ight days before its desth it weiéhed 545

while its weight before inoculation was 875 gms. P.M.
showed pgreatly enlarged 1liver and kidneys, but nothing
abnormal was found in other organs. Guinea pig No.9

which contracted infection from No.7 showed persistant
lesions which lasted over 60 days from the time of its

inoculation.
There could hardly be seen any difference betwee
lesion prdduced by the different types of fungi especia
after the second stage. Scutalse were not seen in A,
Quinckeanum infection in the Guinea pigs.,

Loss of weight was a striking feature in all the
Guinea pigs inoculated.

It varied from 85-330 gms. de-

pending on the size of the animal. Even the Guinea pig
weight. The Trichophytin test was positive in almosi
all the animals of this series. The intensity of the

reaction was varisble and

Cuinea pigs than in the regbbits.

Two of the Guines pigs in this group were scarif
and inoculated two months after complete hesling of the
First inoculation. The whole course of events was com-

bleted in twenty days. One of these animals and two

L

b months after the first inoeculation. The inflammatory
resction in the different stages was almost similar to

that in non-sendtized snimals.

sensitized by Trichophytin injection showed some 1los8 o

slightly higher concentratio

Pere needed to cdemonsStrate the hypersensitiveness in thi

from the same group previously inoculated were inoculatq

No difference in intens]

104,

gms.,
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Dnce or More.

trichophytin injections were shaved, searified and in-
sculated with T.Ast. Gypseum 30 days after the course
Df injections. Lesions produced followed the common

course pursued by the non-sensitized animsls.

EXPERIMENTS: GROUP B.

Guinea pigs No. & and 4 previously sensitized by

inoculated with T. Ast. Gypseum and ®.XKaufmann Wolf

respectively in the following manner.

gix areas as shown in the diagram

Area No. 1l was‘shaved, scarified 2 1

and inoculated with a fungus growth 3
eeks o0ld. On the 5rd day area No.2 was & &
reated similarly and so on till all the 6 i 5

0

i
I

dand scaling. Area No.4 showed a less marked reaction on

§ days after the 5th inoculation sreas No.5 and to lessep

wm @

2]

Four Gilinea pigs, Nos. 22,23 and 16,17 were

The ventral surface of the animal was divided into

reas were treated. GCuinea pigs No.22 and 16 were

rvery 5th day.

In the first two inoculetions of every 3rd day,

-

efore in inoculations of non-sensitized animsls. No.4

eguired a short incubation of three days to show redneﬂs

xtent No.4 had almost cleared up without going into the

were still in the exudetive and crusting stage. Area

No. 6/

inoculated every 5rd day and Wo.17 and 23 were inoculated

ireas No.1, 2 and 3 took in the ordinary manner described

tage of exudation and crusting, while areas No. 1, 2 and

$25.

pT' trichophytin reaction was noticed in animsls inoculated

the 3rd dsy. On the 15th dsy of the first inoculation ile,




126,
No.6 on each of the two animsls was inoculsted with 4.

Quinckeanum. A greater reaction was seen than those in

areas 4 and 5 the incubation period was 3 days, follow

9
o

by redness,scaling and slight crusting, thus folléwing
the ordinary course in an sabortive manner,

In the second two inoculations of every 5th day
the course of events ran: as follows:-
1st day - Area No.l inoculated.
5th day - No.l1l shows no reaction.No.2 inoculated.

9th day = No. 1 shows redness, scaling and indursation.

No.2 showing slight redness and scaling. No.3 inoculat

9]
£

14th day - o, 1 and 2 are in the 3rd stage of exudation

and erusting.,. No. % with & short incubation period o
e

3 days has developed redness and scaling and on its 5th

Ty

day there. is slight crusting. Area No.4 inoculated.
19th day - Areas No. 1 and 2 desguamating. No.3 showing
slight exudation and crusting. No.4 showing redness apd
scaling. No.5 inoculated.

24th day - Areas No. 1,2 and 3 are almost in the same

stage of desguamation and clearing. Wo. 4 and 5 are al
most clear. No.6 is inoculated with A. Quinckeanum.
29th day - Areas No. 1,2,3,4 and 5 are completely clear
except for a slight follicular scaling and redness
scattered st different areas. Area No.6 i3 showing
slight redness and scaling.

34th day - All the areas are alike in appearance, with B
slight shade of redness.

39th day - All areas clear. No. 1 and 2 showing marked
pigmentation, less marked in areas No. 3 and 4 and no
change in areas No. 5 and 6.

Guinea/




EXPERIMENTS: GROUP C. 127.

Guinea plgs Wo. 2,3,4,10,14 and 15 were injected
subcutaneously with different types of oreparation of
trichophytin by three methods.

l. Daily injection for & days with increasing
doses of trichophytin 0.4, 0.8 and 1.6 cc.

2. Five injections every other day with inereasing
doses. 0.2, 0.4, 0.6, 0.8, 1.0 cc.

S« Two weekly injections of 0.5 cc. each for 4
weeks.

After a lapse of 15 - &1 days after the last in-
jection, Trichovhytin tests were made with the same
Trichophytin preparation used for sensitization and other
trichophytins of different speciess.

Results show that sensitization by method No.2

gave better skin reaction but not before 15 days of the

W

last injection. Method No.,1 and 5 showed a lesser degree

of sensitization demonstrated by skin tests.

BXPERIMENTS: SERIEE D,

Guines pigs No. 1,18 and 21 were inoculasted intra-
cardially with a suspension of T. Ast. Gypseum and No.
26 and 27 with a suspension of A. Quinckeanum. Animals
Number 1, and 26 were shaved and scarified over an area
of 1%'sg." over the abdominal._ wall -when the animal was
s§till under thne anaesthetic after the intracardial in-
jeetion. Number 18 was left unshaved while number 21 &and
27 were shaved 46 hours after the intracardiel injection.
lce. of blood was removed from every animal 24 houff
after inoculation and was cultured on Saboufaud'svggéium.

The two animals scarified just after the intracardial

injection showed the stage of invasion after 7 and 9 days

ot/ s s AT |




of inoculation respectively. The lesions pursued the
ordinary course of events mentioned before but after
slightly longer period. Hypersensitiveness was slso
demonstrated by skin tests.

The Guinea pig 1eft'without scarification and
the two guinea pigs scarified 48 hours after inoculsti
did not show any skin lesién in the first two weeks. O
of these animals developed two patches over the face o
the 16th day after inoculation and fungus was cultured

from these patches.

FUNGUS CULTURES FROM GUINEA PIGS.

In spite of the great difficulty in obtaining
grbwths of pathogenic fungi from scales and crusts. of
mycotic lesions because of the swarming secondary con-
taminants, this was largély overcome by the use of pH.
10. 5 adjusted medium incubated only for 24 hours at
2790. and then lef; at room temperature,and subculture

are madefrom suspicious colonies on to normal Sabourau

128,
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medium. - All primary mycotic lesions examined for fungus

presented a growth typical of that from which the inoe
was taken. o pleomorphism was seen. It was not;poss
to grow fungus Tfrom every lesion in thg animals;inocul
repesatedly. Areas NO. 1,2,35 in all animels of series

B showed typicsl growth while some of the remaining

areas showed growth in some animals and not in others.

COURSE OF THE DISRKASE TN RABBITS.

Two rabbits were depilated, scarified and inocul

with T.Ast. Gyoseum over an area the size of &2" sguare

on the side of the animsl.

nlation
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After an incubation period of 5-6 days whitish

scales were seen in the areas of scarification from which
fungi were isolated. Scaling becasme widespread on the
whole area and was followed by a generalised redness
and, swelling on the 12-14th day:the lesion was covered
with 'a yellowish crust which wes cracked and clear
serum was oozing out._ The 3rd stage of exudation and
crusting appeared to be much longer than that of the
guinea pigs. Alsc the disease Spread far beyond the
scarified area in both animals and shedding of hair
followed the process., The fourth stage of résolution
was also prolonged and it took about 4 months for the
disease to clear up. |

Two rabbits were also injected intracardially
with an emulsion of T.Ast. Gypseum. An area of 2" sg.
was depilated/gggrified at the ;ame time. Scc. of blovd
was removed from each animal for culture/%gb hourly periods for
12 hours, -

Isolated patches of scaling were noticed im the
scarified area 12 and 15 days after the injection.
Scales removed revealed fungi and on culture T.Ast.
C¥pseumn was grown. The patches inereased in number an&
eventually were noticed beyond the area of scarification.
Crusting and exudation were seen in solitary patches
without any tendency to become generalised. New patches
continued to show for 3% months after the first inoculation|,
in new areas while the o0ld spots were clearing gradually.

mi . Skin tests were positive on the 12th day of the

appesrance of the first skin lesion. Complement fixation

test was negative but the P,X, reaction was strikingly

S positive.
ll,
k : Cultures/




Cultures of the specimens of blood removed two

hourly after inoculation were positive for fungi in the

130,

-

first two specimens only.

OBSERVATIONS AND CONCLUSION TN ANTMAT, EXPERIMENTATTIONS|

1. Inoculation of cats with Achorion Guinckeanum, &

normal inhabitant, was found to be different from what

was expected. Hypersensitivity could not be demonstrated

and skin tests were negative in spite of & successful

"Hakel,

2. Rabbits were found to show lesions produced by fungi

very much like those of guinea pigs, but the course of

the disease 1s very much longer and tends to spread to

a much wider ares of the body of the animal. Sensitiza-

tion was very striking and a very strong reaction was
obtained from skin tests with 1/8000 Trichophytin.
Complement fixing antibodies were not demonstrated but
the P.X.reaction was pogitive.

3. Guinea pigs acguire the infection the first time th
are inoculated and show a fairly constant course of
events after such inoculation.

s. The different stages the infective process follows
seems to be very much'the same in all different types ¢
fungi, although variation as to degree of inflammatory
reaction and duration of the disease were noticed not
only between different species but also between differs

cultures of the .,same species.

ent

b. The infective process is accompanied by a generalised

toxaemia which is evidenced by the loss of weight and

death in some of the animals.

A
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c— gkin sensitisation could be demonstrated after
the production of the skiﬁ lesion and injeetions of
Trichoph¥tins.

s 8 The presence of sensitisation aslters the animal
to subsequent inoculation after 10 = 14 days of the
first inoculation.

e- Complete immunity has not been demonstrated.

T Hypersensitisation gradually diminishes over a
period of 5 - 8 months, when the skin test is lost or -
diminished and the altered response to infection disappears.
o Intracardial injection of suspensions of &pores
and mycelia produce local skin lesions only in areas
previously shaved and scarified at the same time of
inoculation., Animals shaved and scarified 48 hrs. after
the intrgcardial injection did not show any lesion.' The
pne guineé pig which developed a lesion on his face 16
gays after injection, may have contracted the disease
from his neighbour in the same cage.

h-A Antibodies were demonstrated in the blood of
sensitised guinea pigs by the passive transfer method (P%Kj%
- Serum of sensitised animals incorporated in dif-
ferent percentages in Sabouraud's medium did not inhibit
the growth of fungil.
y— Complement fixing antibodies and agglutinins were not
demonstrated in the blood of fhese animals.
k- An -id reaction could not be induced experimantally

at any time during the disease.

¥ . Prausnitz-Kuestner method.




Filg.No.40- Mycotie Fig. No..41- Mycotig =

lesion in & guinea pig leston in a rabbit developing
inoculated in experiments in the scarified ares on the
group: A. Note the spread abdomen 15 days after intrs-
of the lesion from cross- cardial inoculation of a |
netched scarification. suspension of T.Ast. Gyoseum.

Fig., No.42. Left- Guinea pig No. 7 inoculated wijth

=
|

(T, Ast, Gypseum,showing lesions on the face which grew the

Isame fungus on culture. Right- Guinea No. 9 inoculated
with Ep. ¥loccosum showing lesions on the nose and face

iwhich grew T.Ast. Gypseum on culture. |
i | |
S
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HUMAN _INOCULATIONS.

The object of.human inoculation was to apply
Koch's postulate and to study the role of immunity and
sensitisation evidenced by these fungi. Four patients
volunteered for these experiments, and included also
are investigations carried out on myself, described
below in details.

The methods of inoculation were as follows:-
Scarification where émployed was produced by cross-
hatching with a hypodermic needle a circular ares of
skin some Zcms., in diameter just sufficiently deep to

avoid drawing blood. The fungus culture was applied by
means of a small piecétof lint which had been charged H
means of a platinum loop from a fungus culture. The pat
of lint was left in contact with the area for a period
of 24 hrs. by adhesive plaster.

By the term"inoculation without scarification"
it is emplied that a patch of lint 2 emss in diameter
was applied to the intact skin for 24 hrs. in & similar
fashiom.

Before inoculation every volunteer was skin teét
by © trichophytin. On the second day, the left soles of
four volunteerswere scratched and a loopful of culture
of Epidermophyton Kaufmann-Wolf 30 days old, on & moist
piece of white lint was applied over the scratched aresg
At the seme time a dessicated growth of Epidermophyton
Kaufmann-Wolf was applied similarly over the right sole
without previous scratching. The patéhes were fixed wit
an elastoplast and then covered with a bandage and were
left in situ for 24 hrs. giving an ample time for the

fungi/
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fungi to establish themselves. The growths used for

inoculation were subcultured and found to be viable,

1. A,L. Male, age 30, confined to bed for some
other disease,with Trichophytin.test ++ positive. On
the 5th day of inoculation a pin head brownish coloure
vesicle appeared on the area of the patch on the left
foot. The right fool was clear. ©On the 9th day, the

left foot showed five vesicles collected together withl

out any accompanying signs of inflammation. The right
foot showed a sodden whitish skin tending to desguamat
at the site of the patch. The patient complesined only
of a slight irritation. On the twelfth day there was
no change. On the fifteenth day, the vesicles on the
lef't Toot had dried up and were removed for bacterio-
logical examination. The right foot continued to show
that sodden scaly appearsnce, and scrapings were also
taken for culture. On the twentieth day the lesions

134,

were completely dry with desguamated edges, arnd treatment

was started with Tincture of Iodine. Culture of speci
from both feet showed typical colonies of Epidermophyt
Kaufmann-Wolf.

2s D.P., male, age 22, confined to bed. Tricho-
phytin test was negative. Continuous observation for
twenty days ddd not show any evidence of any lesion on

mens
on

either foot. The Trichophytin test was repeated on 3lst

dey and it was also negative. Another inoculation was
attemoted with Trichophyton Astsroides Gypseum culture

22 days old. Continuous follow up failed to detect any

evidence of a lesion. Scrapings were taken repeatedly
and they were all found to be negative.

S« D,N.mele, age 32, carpet weaver, well built.
Trichophytin test ++ positive. The two patches appli
over the seles slipped off in bed during sleep, on +
first night of application. On the second day the bed
sheets and pyjama werc sent to the laundry. On the 8th
day, red scaly patches were noticed over the neck and
waist. lMicroscopic examination revealed mycelial filg
ments which on culture grew Epidermovhyton Xasufmann-Wo

&. 2.D. mele, age 34, unemployed. Trichophytin
test negative. On the seventh day of inoculation he
developed itchiness over the left foot, and on the
eighth day two blisters the size of a lentil each
appeared over the area of the left patch. The patient
was asked to continue with his usual activities. On
the eleventh dey 5 vesicles were showing over the left
sole and on the right sole appeared a few tiny vesicls
On the 15th day the lesion on the lef't sole incressed
in size and the vesicles became more confluent and the
whole saresa was red, sore and inflamed. The lesion on
the right sole was showing more vesicles snd spreading
gradually. On the 20th day the left sole was very son
and the right showed a wide area of vesiculation.  The
trichophytin test performed over the left thigh and th
right forearm were ++ positive. The patient at this
time insisted on treatment and he was given 3% Silver

Nitrate soaks. All and every new blister removed fron

both/
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both feet and were found studded with mycelial elementsg
During this periocd the hands were closely observed for
eny -id eruption. . Seven days after the silver nitrate

both feet cleared completely and no trace of an -id
eruption eilther on the hands .or on the feet was geen.
On the day treatment was started s specimen of blood ws
taken for culture and it was negative. Complement
fixation and aegglutination were also negative.

.,G.R.male age 28, (The Author).

81/7/47. An Intracutaneous injection of trichophytin
and oidiomycin (Lederle) werec made. The trichophytin

a suspension of Epidermophyton Kaufmann-Wolf obtained

into the sole of the left foot. 1-2 ces. of blood were
drawn for culture every three hours for the following
15 hours.

Fine woollen socks were worn as ususl and an
average walking of two miles a day was continued.

of itchiness at the site wof the injection. Scrapings
were taken after a month for culture and no fungus was
grown. 411 blood specimens were negative for fungi.

of injection in the same way described before in the

24 hours later and everything was continued as wusual.

Scrapings were removed for culture and Epidermophyton

area was scraped again and it also yielded positive
results on culture. No other reaction was noticed for
twenty days later and Tinct. Iodi fort. was spplied 5
times after which the skin was perfectly normal.

24/10/47.A third inoculation was made over the inner

described before, with Trichophyton Asteroides Gypseum
efter previous scratching of the skin.

30/10/47. The area was very itchy and two vesicles
appeared on the second day which were covered with
elastoplast.

an area of 1 cm. in diameter. One of the vesicles was
removed. for examination and the sarea was covered again
with a dry dressing. The lesion increased in size by
peripheral extension and when the back of the little
finger was involved, hairs were found to have beecome
infected.

1/12/47. The lesion was sbout the size of half a crown

c&ear in the centre with overlapping skin tagse at the
Edges

from a 22 days primary culture from case No.24 was made

10/9/47. Another inoculation was made over the same sitfe

17/9/47. There was slight itchiness and the site of the
patch appeared to be slightly sodden with slight scaling.

side ofi the right little finger with the same procedure

6/11/47. The vesiecles had increased in number occupyiﬁg

L]

the acute symptoms abated and after the use of @ fungi¢ide

$S

reaction was ++ positive the oidiomycin was +++ positive.
4/8/47 at 9 a.m. an intredermel injection of 0.1 ce. of

7

No reaction was noticed except for a slight feeling

inoculation of the four volunteers. The patch was remgved

Raufmann-Wolf was obtained. The patch was left untreatied
and after two weeks the skin appeared to be normal. The




edges and no fresh vesiculation. 411 hairs wére
removed and found to be affected.

12/12/47. The area was almost clear except for that o
the back of the finger where occasional folliculsr
pustulation was seen. At this stage scales from the
edges of the leSion were apparently negative but the
hair and the Tollicular pustules were positive for
fungi. Occasional itching followed by tiny blisters
at the edges of the lesion Wwere seen which were slso
positive for fungi.

15/12/47. Treatment with Tinct.Iodi Fortis was begun a

Trichophytin test weas. +++ positive,

17/12/47. Another inoculastion was masde over the media
side of the left palm with culture of Trichophyton Ast
oides Gypseum obtained from scrapings of the right han
in the same method described before.

2/1/48. Two blisters were seen over the sres of inocul
ation accompanied by severe itching.

6/1/48. The vesicles increased in number and occupied
an area of about sixpence and showed fungus filaments
on microscopic examination.

13/1/48. The lesion was the size of a shilling, with a
clear centre and deep seated vesicles at the margin.
Six attempts to Hee culture the contents of intact
vesicles were msde and only twice was there a fungus
growth. No secondary organism was grown in spite of
the tendency for some of the vesicles to pustulate.
The erea on the right little finger was completely
hesled except for some rednesa over the back of the
finger.

20/1/48. Treatment with B et Iodi Fortis was Dbegun.
Fresh vesicles continued to appear for five more days
in spite of treatment,

26/1/48. There was a feeling of slight:tlghtnebs over
both hands with marked 1tch1ness over the old healed
area. Treatment continued.

27/1/48. Tiny spots hardly verceptible were seen over
the sides of the finpers end palms of both hands. Six
of these spots whieh were found to be vesicular were

removed for culture and 10 ecs. of blood was taken for
culture and tested for antlbodles. The o0ld healed
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lesion over the right little finger became scsly and the

redness became intense. Scales were removed but were
found negative on culture., At this time a 5th inocula
was made in the same procedure over the left index fin
with the ssme fungus but without previous traumetizati
of the skin.

fion
ger
an

28/1/48. New crops of vesicles appeared on the palms and

another six were removed for culture with 2 cecs. of bl
for another culture. WNone of the vesicles removed for
culture showed any growth, and the two specimens of
blood were also negative for funpgi. By chance it was
noted that there were three discrete vesicles on the
left foot, one, the size of a lentil over the site of
the old sodden area and the rest scattered over the
instep./

god




Fig. No. 43- Vesicular Dermatophytosis of
the Hand (author'sBd experiment) 26 days sfter
inoculation. The side photograph shows affected haip:
from the vicinity of the lesion.

Fig. No. 44- Vesicular Dermatophytid (author)

showing areas of colarrette desquamation seven days
after the acute -id eruption.




instep. The right sole showed one tiny vesicle only.
A1l these vesicles were removed completely and cultured
Only the vesgicle from the old sodden patch showed
Epidermophyton Xasufmann-Wolf, while the rest of the
vesicles did not show =any growth.

The vesicles on the hands did not get any larger

187>
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then a pin's head, and showed no tendency for conglomer-

ation. They did not breakdown,become pustular. :or
showed any brownish scabs.

2/2/48. The mycotic lesion on the medisl side of the
left palm abated with no fresh vesiculation, and there
were no more fresh crops of vesicles on the palms.

The fifth inoculation did not show any activity.

11/2/48. The vesicular rash over the hands began to
desquamate showing collarette scaling followed by an
irregulsr peeling.

10/%/47. Both hands were completely clesr. The 5th
inoculation did not taeke. A sixth inoculation wsas
attempted with the same fungus and vrocedure of inocul
ation over the healed area on the medial side of the
left palm.

12/3/48. There was a deep @eated vesicular reaction in
the whole area where the patch was applied, which
eventually cleared up spontaneously. Scrapings removed
when the lesion was desguamating were positive on
culture,

3/4/48. Three other inoculations were made, one over the

right hand and the other over the left forearm in the
same procedure described before with the same fungus.
The %rd inoculation was made by apoplying the fungus

cultureover ai’ area coen the right forearm but withouf
previous scarification. On the third day of inoculation

itching and tiny vesicles were noticed in both areas, with

positive scrapings. The lesions were left €overed but
without treatment for ten days. There was no tendency
for spreading nor sny increase in severity; the lésions
remained localised to the areas of scarification. 01ld
areas of previous inoculations were clear except for
some scaling over the left sole which was positive on
culture. Treatment with Tinct. Todine was then started
and both inoculations cleared without any reaction as
in the fourth inoculation. The 5rd area inoculated
did not show any changes.

£26/4/48. Intracutaneous injection 1/8000 trichophytin
and patch test with trichophytin 1/100 were made.

The trichophytin test was +++ positive but less
severe than the previous test and faded away completely

in eight days. The trichophytin patch test was negative.

OBSERVATIONS AWD CONCLUSTIONS.

These experiments provide some information as

regards hypersensitization and local reaction of the

skin to the dermatopnytes in spite of their limited

scope/




scope and other experimental difficultiesi, They show

I

clearly that different individuals react differently t
the same exposure to infection and that certain conditions

may influence greatly the course of these reactions.

(n )

All attempts to produce any reaction_in case Nos
failed in spite of the absence of demonstrable sensitiyity
in the skin. 8imilarly the first two sttemots at in-
oculation in the author's case failed to produce any .
inflammatory lesion on the feet, whereas an inflasmumatory
lesion developed in the third inoculation in the hand.

The fourth inoculation in the author's experiment

produced another deep inflammatory lesion which excited

=

an already present state of hypersensitiveness but thi
time to the stage of developing the -id reaction. Thii
new state of hypersensitiveness which.éould be regarded
merely as gfeaterin degree than the previous one, excited
an active phase of an allergic nature in the already
existing state of sensitivity. In othef words it inducged
a flare up of the allergic reaction by the last exposure.
Blood cultures taken at different periods did
not reveal the presence of fungi in the blood, nor 4id
the earliest examinations and cultures of the -id gruption

reveal the presence of any fungil.

TMMUNOLOGICAL STUDIES.

Considerable investigation has been carried out
with regard to the demonstration of Toxins in Pathogenic
fungi, Eut it is largely contradictory and inconclusive
Henrici (1947). o exotoxin has ever been definiteiy
"lestablished and the occursnce of EndotoXxin is considered

only of theoretical interest. Neither killed culture

of/
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of fungi nor the products they release possess any real

toxicity to intact humsn beings or animals. Plato's
first extract and the trichophytin of today produce
only in a patient suffering from mycotic infection an
inTlammatory reaction at the site of the injection, bug
this does not necessarily indicate a toxie reaction.
So far, the onl& active product extracted from
fungl ever to show any reasction is the polyssaccharide
of Bloch, ILaboucher % Schaaf, and the product described
previously in this paper. These extracts seem to act
like @& hapten which is capable of producing some anti-
bodies though in varieble zmounts, which ars common to
species of pathogenic fungi infecting human skin,
Information available as regérds immunity reactions
to fungl are inconclusive. Bloch, Sutter, Piecori, |
Caroll, Plumental and Haupt & Nathan, have shown that
at least in deep-seated mycotic infections in human
beings the immunity processes are not dependent ex-
clusively on the formation of a skin allergy and
immunity, but that antibody formation in the blood serym
also plays a part. Complement fixing antibodies and
agglutinins have been demonstrated by these workers,
though only in a small number of cases. In addition
to this Jessner & Hoffmann (1924), Ayres & Anderson
(1934 demogstrated that the blood serum of hypersensitive
human beings contains/SeBLtiices which inhibit the growth
of fungi in culture. But this finding was not confirmed
in our series. Sulzberger & Kerr (1930 and Marcussen
demonstrated the presence of circulating antibodies by :

the passive transfer reaction,

Complement/
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COMPLEMENT FIXATION TESTS,

=

For the demonstration of the complement fixing

antibodies in the blood serum of patients infected with

The amount of antigen and patient's serum were kept
consfant while varying asmounts of complement depending
on the Minimum Haemolytic Dose( M., D, Jwere used.

It has been pointed out previously that the
difficulty in demonstrating complement fixing antibodies
in mycotic infections is twofold, because there are twd
unknowns to be explored, namely the Antigen and the
Antibody. As an antigen, different preparations were
tried, Alcoholic extracts, water extracts at different
pHS. erushed fungus emulsions snd slcohol precipitated

extracts.

of the Teet with dermaiphytids over the hands were test

1)

for the presence of complement fixing antibodies. Tach
serum wes tried with the different antigen preparationsi
Positive results were obtained repeatedly in 6
caBes with more than one type of antigen preparation.
THe degree of positive reaction varied from one positive
L. 2. non-haemolysis with two M.H.D. of complement In three
positiwe or eight M.H.P; complement, TIn another 8 cases
results varied every time the test was repeated. Anti-
complementary findings due to ageing of the sera and
secondary contaminants militated against accurate and
conclusive results.

These positive results obtained are suggestive

but there i8 @i present no .other independent method

rvailable/ : :

the dermatophytes, the Wassermann Technigue was employegd. '

Sera from 22 patients suffering from Dermatophytosis



available of confirming them on an immunological basisi

However, the absence of demonstrable antibodies in the
rest of the cases throws some doubt on the specificity
of the results and must render these Tindings for the
time being inconclusive., Owing to the lack of proper
antigen available for the complement fixation test,

accurate finding could not be obtained as to the

14:1.

development, duration and specificity of these antibodjies,

and if there were any such specific sntibodies formed
accompanying this allergic reaction there should be no
reason vhy complement fixing antibodies should not be

demonstrated in most of these cases.

AGGLUTINATION TESTS.

Dreyer's Standard sgglutination method was
employed and the suspension was prepared by shaking up

fungus spores with glass beads to break down all mycel

Only ten cases were tested for agglutinins. Agglutination

was obtained in 4 cases with a varying titre between
60-100, and the remaining also showed some sgglutinati
at a lower titre. Slide agglutination was also employs

but only one case showed a2 definite agglutination.

P.X. REACTION,(PRAUSNITZ-KUESTNER).

For the demonstration of eirculating antibodies

by passive trensfer, animsls snd human beings were used

as media for the reaction. THe rabbit was found most
useful for the performance of this reaction. Trichophyl
prepared by alcoholic precipitation was employed in all
the cases. A control for both trichophytin and serum

was ineluded in every test.

Cin




Fourteen sera including the author's were tested
|for circulasting antibodies. The serum was injected intr
dermally at two areas, a test area and s control. Afte
24 hours trichophytin was injected into the test area
and a third area as a contol. Any changes were observed
for the following thirty minutes.In ten cases an urti-
carial wheal developed in 5 = 10 mine after the tricho-
phytin injection. I the remaining four cases no wheal
was noticed, but a red patch developed and persisted

even longer than the wheal in the orevious ten cases.

BXPER IMENTS,

Case No. 45 and 52 with an extensive vesico-
bullous type of dermatophytosis of the feet with an
exceptionally severe dermatopnhytid on the hands, and a
+++ 8trong positive frichophytin were selected for this
experiment.

An attempt to collect the vesicular contenfs of
the dermatophytids was made by aspirating theunfluid fro
each vesicle by a syringe The fluid aspirated was clear
mucoid, alkaline in reaction and sterile on culture. It
was diluted 1 : 2 saline and was tested for the presenc
of antibodies by the passive transfer method.

A rebbit was prepared and the diluted fluid was

injected intradermally,and the same technigue of the PX

of a wheal surrounded by an areela of erythema was
bbtained in the test sreas. The fluid of both cases gav

similar reactions.

phytid reaction the skin memifesis another phase of;its

fmmuno~/

reaction described above was followed. A strong reactio]
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This experiment shows clearly that in the dermato-




immuno~biological processes by producing certain reagin
demonstrable by the passive transfer metho@f to whose
presence we cannot attach any conclusion.

Another experiment was made to demonstrate the
presence of immunological reagins probably identical to
those demonstrated in the previously mentioned expefime

AsS we have seen previously in the study of expern
mentally induced mycotic infection in animals, after th
inflammatory process reaches its peak, desquamatipn and
spontaneous healing follows in B-30 days. Taking this
into consideration an experiment was performed in an
snimal to demonstrate the presence of antiboaies which

have taken part in the inflammatory process of the

asteroides gypseum.
On the 30th day of inoculation, and the sacute

inflammatory process had abated, and desguamation had

was excised excluding the subcutaneous structures. Thi
piece of skin was cut into small pieces and put into

small bijou tubes with g few ces. of saline, and ballot
glass beads,put in a shaking machine till all the skin
fragments were thoroughly broken down. A watery soluti
thus extracted was tested for the presence of antibodié
by the P.X. method. The same procedure was Tollowed an
a positive reasction was obtained, thus demonstrating th
transfer of antibodies from the affected area of the

guinea pig to a localised one in the rabbit. Similarly
blood serum taken from the same animal produced s posit

P.X, reaction.

lesion. Guinea pig No.8 was employed for this experimenlt

and the mycotic lesion was produced by the trichophyton

started, an area of 1" square of the affected skin only]
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Unfortunately circumstances precluded the
exercise of controls to confirm the validity of these
experiments. ¥luid from a cantheridine induced blister
or an ordinary burn, and extracts from thé skin of un-
sensitized guines pigs should be used for control. Hior
over it would be interesting to find out whether fluid
from & primary mycotic vesiculation and extraects of
normal skin of sensitized guinea pigs would show any

similar reactions.

These two experiments lesd one to wonder whether

skin sensitization in mycotic infections becomes general

by gbsorption of antigens from the primary lesion into

o

144,

-

the blood stream or by cubtaneous dissemination spresding

centrifugally from the primary lesion. It has been

frequently noted that the trichophytin test in a guinesm

pig performed on an area which hss been previously in-

fected, ahbws 2 stronger resction than on any other site

on the body of the animal. Bloch has also noted that

a trichophytin test performed near a primary mycotic

lesionin humans, shows a stronger positive reaction than

one performed distantly.
To econtribute some further evidence as to the
mechanism and route of spread of the sensitization in

mycotic infection, Straus & Coca's experiment of hyper:-

sensitization in Rhesus monkey was employed using guinea

pigs and rabbits.

A ecirecular incision into the skin of each animsal

was made separating the skin on the proximal half of the -

body from that on the distal half by a gutter filled vqit’h

an antiseptic dressing all round the body, thus interrupting

the continuity of skin between the two halves of the

body/




NO. NAME SEX AGE OCCUPATION DURATION DATE DISEASE. FUN. CULTURED, TRICHOPHYTIN. C.FIX. AGG. P-K~

i1- BE,H. F. 24 (Clerkess 4 wks. 22/6 Ves. D. feet with ves. -id on hands B, K= s | y ;
2- G,H. M. 23 Barber 3 wks. 20/6 Ves. D. feet with ves. -id on hands B. K=W. : t 5 2 ,
4v J.N, Mo 21 ‘Fitter 6 wks. 2/ 7 Ves. D. feet with ves. -id on hands E.K-W. + 3 :
8=~ L.M. F. 24 Housewife 4 wks. 2/ 7 Ves. D. feet with ves. -id on hands ", K—W. 44 " . "
8- L.N. M. 28 Vet. Stud. 2 wks. . 8/ 7 Ves. D. 1lt. hand with ves. -id on hands SRS o : y g
12- D.S. M. 32 Doctor 7 years 8/ 7 Ves. D. feet with ves. -id on hands B, K-W + + ¥ 3
17- W, M. ¥. 36 Postman 6yrs, 3wk.9/ 7 Interdigit. D. with ves. -id on hands E. K=W 34 3 i =
21- A.N. V. 36 Weaver 8 wks. 10/7 Ves. D. feet with ves. -id on hands 7. A, G. i+ 7 5 :
24~ J., A, F. 15 sShop Asst. 3 wks, 23/7 Ves. D. lt.hand with ves. -id on hands T. Rubrum + R : 5
29- J.L. Ne 46 Miner 9mts. 2wk.26/7 Inter D. feet with ves.-id on hands E. X-W. . + = > =
80- R. I, N. 45 lNiner 2 months 5/ 8 Ves. D. feet with .scaly -id on hands B. K-W s - v by
31- J.3. k. 81 Foreman 6 months 5/ 8 Ves. D. feet with Ery.Multi. on hands B, K=W. i A X .
33- H.C. M. 33 PFitter 4 months 11/8 Hyperkeratotic D. hands and feet T. Rubrum N - . g
35— R.C, ¥, 30 Housewife 3 months 11/8 Vesicular D. on feet with ves-id on hands A (G EEp + i +
36~ G.R. M. 26 PFitter 5 wks. 12/8 Ves. D. on feet with ves-id on hands T. A, G, ++ = . P
37- A.D, F. 32 Maid 5 months 12/8 Ves. D. on feet with ves-id on hands B. K-W. T - : 2
40- J.H. F. 20 Nurse 5 wks. 14/8 Interdigital D. with -id on hands B. K-W. 4 N = s
44— P, A, F. 30 Housewife 5 years 18/8 Interdigital D. on feet with-id on hands e ANE + . t -
45~ J.H. M. 24. Fitter 4 wks. 20/8 Ves, D. on feet with -id on hands E. K-W. SR i = 4
48- A.M. F, 40 Housewife 7 wks. 22/8 Ves. D. feet with ves. -id on hands T A, G, + N 1 ”
50~ S. A. F., 27 Housewife 10 years 23/8 Onychomycosis with eczematous D.on feet T« Rubrum i X X o
52« J.8S. Me 20 Miner 7 months 28/8 Ves., D. feet with ves-id on hands E. K-W. L % 5 s
26~ M. S. B, 18 (Clerkess 5 wks. 5/ 9 Ves. & inter.D, feet with ves.id on hands T. A, G, +++ T+ - +
59~ H.S. F. 40 Housewife 5 WKSe 7/ @ Inter.D. feet with ves.-id on hands B, K-W. Ceuh ! s A
65— T.W. M. 24 Civil Ser. 4 wks. 20/9 Ves. D. feet with ves.-id on hands ! BE. =W, ++ 5 - .
65— dJ.C. F. B2 Housewife 4 wkse 29/9 Ves. D. feet with -id on hands . K==W, 4 = t i
68- L, M, M, 21 Labourer 5 wks. 5/10 Ves. & inter. D. feet with ves.-id on hands E. K-W. 4 x + ¢
70~ B.D. F. 25 Housewife 4 years 12/10 Onychomycosis & Hyper.D. on hands and feet no growth - A - .
71— G. A, Me 34 Clerk 4 wks, 15/10 Ves. D. feet with ves.-1id@ on hands E. K=W. 4 4+ + +
T4~ T, M. M. 20 Student 5 wks. 20/10 Inter, D. with ves.-id on hands B. K-W. + ¥io = .
75— X.B. Me 22 Ilfed.Stud. 4 wks. 20/10 Inter.D. with Scaly -1id on hands T.Cerebriforme +++ o 3 )
78-= D.S. e 30 Leabourer 2 months 27/10 Ves. D. feet with ves.-id on hands T, A, G, i 4 ¢ .
9= C.D. F. 32 Housewife 4 wks. 5%/10 Interdigitel D. with ves.-ié on hands B, K=We It e 2 i
80- W.EB. M. B85 Teacher 9 years 1/11 Onychomycosis & Hyper.D. with ves.-id on

hands and feet Unidentified - = ~ o
81- J,8. M. 36 Painter 5 wkS, 7/11 Ves. D. feet with ves.-id on hands T. A. G. + . . .
82- W.A, M. 84 BShop Asst. 3 wks, 15/11 Ves., D. feet with Ery.vulti.-id on hands B. K=-W. +++ EEs . 3
85~ 5. T. Me 27 Farmer 5 WKS. 22/11 Kerion celci neck with ves.-id on hands T, A,/ Ge +++ + - =%
84~ J.D. M. 30 ©0ivil Ser. 4 wks, 10/12 Ves. D. feet with ves.-id on hands B, K=W. + . . .
86- T.P. M. 26 Miner 3 months 18/12 Inter.D. with ves.-id on hands B, K=W. . s % 3 s
87- J.H. M. 27 Painter 3 WKS. 14/ 1 Ves. D. feet with ves.-1d on hands B. X-W. ++ - - +
88~ R, I. Me 26 Brick Layer 5 wkss 16/ 1 Ves., D. feet with scaly ~id on hands T, A5Gy -+ . . .
89~ W.V. Me 25 Med.Stud. 3 wks. 22/ 1 Ves. D. feet with exanthematic -id on hands unidentified e + - .
93- P. T, ¥, 32 Housewife 3 years 2/ 2 Hyperkeratotic D. on hands and' feet T. Cerebriforme + + : +
98- W.T. M. 22 Student 4 WKSe ?9/ 2 Inter. D. with ves.-id on hands B. K-Ws + z - -
100 A.R. M. 18 Fitter 5 wks. 5 3 Ves. D. feet with ves.-1d on hands no growth ++ . - .
102 S.S. F. 21 Student 4 wkse 6/ & Interdigital D. with scaly-id on hands B, K-W. ' - . . .
107 W.C. M. 30 Joiner 2 WKS. 15/ 3 Ves. D. feet with ves.-id on hands B, K-W. + . - .
108 A.G, M. 21 Labourer 4 wksy¢ 2/ 4 Ves., D. feet with ves.-id on hands T, AL G ++ + - +
109 A.D. M. 89 Clerk 3 yrs, 10/ 4 Hyper. D. feet and hands f no growth - g . .
110 B, H. F. 19 Student 4 wks. 28/ 4 Interdigital D. feet with ves.-id on hands BE. K=W, s = : .
120 G.P. ¥, 43 Housewife 7 years 30/ 4 Onychomycosis & Hyper.D. on hands and feet unidentified - . 5 3
122 G.R. e 29 Author - 27/ 1 Ves. D, 1lt. hand with ves.-id on hands e AL ++ + - + .

TABLE NO.11 - Summary of the findings of the 52 cases studied in details.
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body of the animsl. These animals were then inoculated

by one of the fungi on either half of the body. After |the
lesion st the site of the inoculation had attained its
pesk in 10-15 days trichophytin tests ﬁere made on both
halves to test the preseﬁce of sensitization.
At oresent results and conclusions are not ready
to be submitted until a sufficient number of these
experiments heve been done taking adequate precautions

and careful observations.

HYPERSENSITIVITY AND IMWUNITY IN MYCOTIC INFECTIONS.

Bloch was the first to report that first infection
induced by superficial inoculation produced & complete
immunity in guinea pigs, but when the fungus is injected

subcutaneously or intrsperitoneslly no immune changes

viere produced.

. Since Bloch's original paper, many investigators
have shown that the cutaneous allergy”developed in
guinea pigs varies in depgree and that a second inoculafion
may result in fungus positive lesions with a shorter

course of disease.

Greenbaum (1924) and others, believe that immunity
produced is purely local residing in the site of the
cured lésion, while Bloch and others consider the whole
skin surface to be involved. Sutter presents evidenee
that in human beings sensitization decreases as the
distance from the primary focus increases. Reports
conflicting with this observation are also to be found.

8kin reactions of hypersensitive guinea pigs to
triichophytin extracts have been studied by meny workers,

recently by B.D. DeLamater (1938.& 1941),

RN P ")
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All these findings in animal inoculations have |

been observed in varying degree in the course of this
present work. But these could not be correlated to thei

findings observed in hypersensitivity ' and immunity in ‘

human beings. In literature, only few references are ﬁobe
| |
' seen dealing with the study of hypersensitivity and

‘immunity to the dermatophytes in human beings. Most of |

'the work done covers mainly animal experimentation, no!
the |
‘doubt because of the inherent difficulty in/systematic!

study of human beings.. :
i It is a well known fact that fungi have an inher-
ent invasive power, and that they are able to spread only

Eafter some change has occured in the fungi themselves %r
%their envivonment. Fungi recovered from active lesions
Ido not show any increased virulence than when primarily
introduced, so it seems probable that the host tissue

is altered (Henrici 1946)

It is uncertain whether the changes in the host |

\are the result of endotoxin from the killed parasite

éaltering the tissue susceptibility so  that the seeming

pathogens are able to grow and extend the local lesion,
or the assumed toxin creates a local cellular hypersen-
isitivity, the host exhibiting varying degrees of hyper-
isensitivity. |

] : It is apparent that natural immunity to certain
itypes of fungi exists without f previous or accompanying
reactions of allergic sensitivity. The immunity of adults
to Microsporon Audouini, the spontaneous healing of i
tinea capitis at puberty are examples of this immunity.
ﬁoreover, it has been freguently noted that whensa group

of individuals are equally exposed to fungus infection,

only/
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ionly a certain number develop apparent disease, In the‘

I
'series of hmman inoculation mentioned previously, it was

I
|not possible to induce any reaction in one of the volun*

teers after two attempts inspite of the negative skin |

‘tests.

i According to Jadassohn and Lewandowsky, mycotic |
'infections which tend to develop strong trichophytin i
!reactions, have a greater tendency to spontaneous healﬂng,
and favourable response to therapy. According to Blocﬁ,

:mycotic infections accompanied by trichophytids are ‘

jfollowed by immunity. Epstein and Grenmandel (1930)

showed that centrifugsl extension of the zone of sen311
ltivity not only leaves behind it a central zone of incﬂeased
‘resistance but even creates a peripheral margin of
iincreased resistance ahead of and beyond the advancing
:border of the lesion, Jadassohn's view competes with that
|of Epstein and Grenmandel in that the central healing in
mycotic infection is due to loss of keratin structure

‘and not previously formed immunity.

Sulzberger, accepts Epstein and Gremmandel's

!phencmena as the only adequate expla:nation of the fact
'that lesions produced by infectious agentsafter a certain
'time, cease spontaneously in their peripheral extensioﬁ.

'The advancing borders reach, and are arrested by the area

of specific resistance which they themselves have created,

' (1940).
From the study of 52 cases of Dermatophytosis

'with dermatophytids on the hands, and a large number oﬁ

itinea of the glaborous skin, it has been observed with

ample evidenece that the presence of specific sensitisation

\does/




does not protectiagainst subseguent infection, Scores
of patients have been with frequent recurrences of
mycotic lesions and demonstrable skin sensitivity even
after treatment. The author succeeded in infecting
himself 54 days after the healing of the third inoculaf
with the culture of the same fungus from the previous
lesion with the only difference that the incubation
period was 5 days longer than the first inoculation.
‘When a fungus materisgl is gpplied to the intact
skin of an individuel who has been proved to be hyper-
sensitive as evidenced by the production of the -id
reaction; no apparent lesion is produced. This would

seem, to my way of thinking to indicate that an intact

gstratum corneum serves ss a barrier to the invasion and

establishment of the dermatophytes. When however, a
fungus is applied to a scarified area in the same hypen
sensitive individual/%ga_be demonstrated to have estab-
lished =~ itself very cuickly and the incubation peria
ie mueh shorter than it would be had the fungus been
applied to a scarified area in an individual who is noft
hypersensitive. These facts would seem to indicate thsg
the tissue changes postulated which favour the growth o

dermatophytes in the skin had already taken place in th

148,
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hypersensitive individua;'and that the mechanical removal

of the stratum corneum facilitates the establishment off
the fungi.

Comparing mycotic lesions of the hands and the
feet to mycotic lesions on other parts of the body one
finds.thatféﬁé case of the former, the mycotic process
not infrequently tends to pursue a chronic course with
irregular recurrences in spite of energetic treatment,

and/




and we know that some cases are very resistant to
treatment. It is possible that the thickness of the str
corneum contributes to this chronicity and spontaneous

cure seldom occurs; no immunity seems to be developed.

While on the other hand, when compsasring this with mycot
infection of the body, the response to treatment seems

to be rapid and satisfaétory and relapses are rare thou
reinfection could possibly ocecur.

With regard to cases with accompanying dermate-
| phytids our observations do not extend over s period
'lsufficiently long to judge the extent of development of
.specific resistance to the dermatophytes. It has been
observed that almosf 85% of the cases with -id eruption
do not give any history of similar previous complaint,

and that all cases treated and cured have not shown
any reinfection in a period varying from 8-14 months.

As we have seen in the author's experiment;

healed mycotic lesion, at the site of a previous -id
eruption and on other parts of the body not previously
affected, in spite of the allergic reaction and strong
positive trichophytin test: A point which should be
taken into account is that these inoculations were
induced following traumatisation of the skin, with an
inoculum many times greater than would be expected in
naturally sacquired lesions,

This brings us to & point of fundamental importsa
in fungus infections. It has previously been demonstra
beyond doubt that pathogenic fungi are capable of

multiplying and extending only in the substance of the

stratum/

mycotic lesions were induced in the area of a previously

142,
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stratum corneum. The experiments outlined sbove would
seem to suggest that where the stratum corneum is
absent or incomplete as when an area is in the process
of infection or healing, what would appear to be a
local area of resistance to fungous infection is not
an srea where the stratum corneum is entirely ﬁormal,
but it is one where it is either absent, incomplete,
or abnormal in some respect.

It could therefore be concluded that there is
hardly sny immunity in the resl sense of the word or
local resistance produced in a2 previously infected
area, and Jadaessohn's view of loss of keratin structure

seems more suggestive than an accompanying immunity.
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OBSERVATIONS ON THE DERMATOPHYTIDS,

The -id eruption provoked by mycotic infection
‘presents ceptain variations as regards frequency, type |
and severity. Not all patients developing dermatophytésis
present the -id eruption, in spite of the fact that they
show positive skin tests. It would be expected, sinee the
.—id eruption ia an allergic manifestation, that the ;
subject would show a marked degree of hypersensitivity;
demonstrable by skin tests. But the trichophytin reacfions
in these cases were all positive, though they did not

' show a marked degree of reaction denoting a state of

extreme hypersensitivity. (

The degree of positive skin reaction does nﬁt .
seem to vary according to the type and severity of the%
-id reaction. A mild squamous type of -id was found |
accompanied by +++ positive reaction, while an extensive

vesicular type showed + positive reaction. A The erythema

multiforme and the exanthematoid types of -id were

accompanied by +++ reactions.

The morphological character of individual -id
lesions varies greatly in different cases. The same |
individual usually presents one type of -id lesion !

'but in different stages of evolution. The variation :

in character is not related either to the severity nor

the extension of thé primary lesion. Primary lesions

caused by ®. Kaufmann-Wolf appeared to show a severe
|

type of -id eruption which was sometimes bullous in

| character,

The vesicular -id is usually filled with a clear

' mucoid fluid which may contain few cells, but rarely

become purulent., The pH. of this fluid is always on
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the alkaline side, capable of changing red litmus blue.

i Dermatophytids, vesicular or otherwise, have be?n
|found to be always fungus negative on microscopic and |
cultural examination, even in eruptions examined 35-12
ihours after their development. i
As a rule the -id eruption dies down spontaneously
when the primary mycotic lesion has abated after treat-

ment., But sometimes vesicular -ids may persist or eve?
!recur after the primary lesion has disappeared. Thesej
Ipersistant lesions are always sterile and show a more
eczematous character than the primary -id. The squamous,
the erythema multiforme, and the exanthematoid varieti?s
'of -ids were found to disappear completely after treat-

ment of the primary mycotic lesion, without showing any

recurrences, '

i ~Id eruptions on the feet present similar characters

|
ito those oml the hands, except that they are usually

'1arger in size with a tendency to eczematization and
pyodermic changes.

Histologically the vesicular -id is very much
like an eczema vesicle with no specific characteristic:
showing acanthosis and spongiosis of the prickle cellsl
with dilatati#on of the papillae, oedema, and cellular ?
infiltration in the corium. The squamous variety show%
:an abortive type of eczema vesicle with marked acantho%is,
hyperkeratosis and focal parakeratosis. Changes in thé
dermis are very slight. Histologically no fungi are

demonstrabie,

(OBSERVATIONS ON THE DERMATOPHYTES .,

' The most obvious clinical feature of the derma- |

tophytes, both in man and animals, is the capability

of/

P~
e




| |
|
; 153.

iof invading the epidermis and hair without a necessary:

‘previous injury. Whether the production of an inflammatory

ilesion, evidenced by the eczema reaction after the entfy
| of the fungus, is a pathological characteristic of the
|

' particular fungus or a result of the biological response

of the host to the invader, still remains to be seen.

Fungi, undoubtedly, are ubiquitous. They are capable

of withstanding natural conditions and of retaining their
parasitic ability and of flourishing saprophytically. i
Their ability to grow in the epidermis for a long time
without actually causing lesions of clinical importanc%,
and their transmission from one person to another indiéates
'a high degree of adaptability to the parasitic habit. i

Some of these dermatophytes show a considerablei
degree of host specificity. Some of them are predominéntly
pathogens of man, others are predominantly pathogenic |
to animals. The species causing dermatophytosis of the

hands showsa high degree of adaptation to its host in |

many cases, and as we have seen the Trichophyton aster-
oides gypseum and the Epidermophyton Kaufmann-Wolf are

| the most common pathogens encountered in dermatophytosis

of the feet. In many cases fungi reside in the epider?is

and the nails of the feet and the reactivation of a
|
quiescent process is probably a more important factor \

' in the freguent recurrence of dermatophytosis of the

| |
|feet than reinfection from an exogenous source. i
| Although fungi will grow upon various sterilized

[
' natural media, such as horse-dung, straw, grains of
cereals(?rocquousseu, Urbain and Barotte (192?)9 and
even occasionally grow as saprophytes under natural |
| conditions in farms and stables,(ﬂuende & Webb (1957)

| they/

——
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they cannot survive long enough or flourish on these

substrata under natural conditions which involve com- |
petition with other organisms. bermatophytes in the |
saprophytic or dormant state under natural conditions
are in an advantageous position relative to other i
organisms. They are completely protected inside the !
desquamated cells of the epidermis or hair and so havei
the advantage of freedom frgm competition since they
are harboured in the keratin substance which no organiém
will attack in such a dry and dessicated state. But t#ey
have acquired the saprophytic characteristic of changiﬁg
into sporing cells which are capable of growing and in-
vading the human body if brought in contact with a suiF—
able environment. As we have seen for a dermatophyte |
to produce a lesion it requires certain changes either‘

in the epidermis of the host or in itself. The epidem?lis

or even the keratin is important because dermatophytes!

' do not flourish in the living tissues of the body. Iliore

so, they cannot establish themselves either in a para-i
sitic state or in a saprophytic one if they are in an j
unfavourable position in competition with active pyogehic
and other organisms. So it can be concluded that ther% is

very little chance of fungi establishing a mycotic pro?

| cess in an already eczematised or infected wound. Whe#

' lesions that were originally mycotic. Secondary micro-

observing mycotic lesions one often finds that after a

lapse of time and especially if eczematisation or infect-

| ion has taken place; fungi cannot be demonstrated in ‘

organisms now prevail while the fungi have disappeared.

i
It is not likely therefore that when a lesion due to

micro-organisms is already present that a fungous infection

| will/ e |
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| .
'will become superimposed,

i It has been shown in vitro that B.Subtilis inhiéits

jthe growth of Trichophyton Gypseum and T. Purpureum
;Lewis et al. (1946).

During the parasitic phase of growth in the
epidermis, fungi grow by the formation of immense numbers
of thalospores which invade the keratin layers of the
:epidermis. While growing saphrophytically for example
jon culture media they produce most of the mycelial and;

| |
|spore forms. According to Sabouraud "Jamais, dans 1euq

forme parasitaire ces etre ne montrent aucun organe de

|
:reproduction c'est toujour un article mycellen, ordinaire-
|

ment un article globuleux, quli essaimera d'une lesion

|pour en faire une autre, non comme une grain, mais comme
iune bouture." It is diffiéult to make out what Sabouraud
meant by "organe de reproduction"; fungi in their paraj
sitic phase can produce arthrospores and in certain
specimens of dried lesions aleuriospores and clamidospores

‘have been seen. In one case of tinea capitis due to

iMicrosporon Audouini, fusiform macroconidia was seen.
%These show that fungi can grow saprophytically on the |
éhuman skin,

It has been noticed that during the parasitic
phase of growth fungi do not seem to change the characﬁer
of their lesions when passed from animal to animal or |
from man to man; though they might show different cultﬁral

‘characters. As regards Epidermophyton Kaufmann-Wolf, inoc-

‘ulated into the author's feet; three different types of

!colonies‘were observed on culture of scrapings removed |
ten months after inoculation and treatment. 1. A white

Filky and fluffy growth with a round surface, 2. A
yellowish/
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8= A yellowish brown colony with a lamellar spread and |
cerebriform central area, less fluffy than the previoué
growth, 3- A whitish fluffy growth which acquired a
reddish tinge. All inpculations were made on the same
mediun and all growths showed similar microscopic
findings:- Spiral hyphae, clamydospores, aleuriospores,and

cylindrical macroconidia were seen among the extensive

mycelial growth.

EPIDEMIOLOGY AND VIABILITY OF FUNGI.

It has been shown that fungi can survive for a

long time on natural media and inanimate objects, such L
as silk, linen, wool, leather, sweepings etc.(Kadish 1983).
Williams (1934) has cultured Trichophyton interdigitale
and epidermophyton inguinale from floor scrapings, matsL
and gymnastic apﬁaratus at a school. The mode of existance
of these fungi on the various materials is probably
purely vegetative, or in a dormant state. Growth of
8pidermophyton cmuris has been secured in material
removed from the groin for 432 days (Farley 1921), and f i
- Brichophyton interdigitale for 300 days (Mitchell 1922)%
The existance of the dermatophytes on the human:
skin in a vegetative or nonpathogenic state is an impor%ant
huestion when studying the role human beings play in th%
?issemination of fungus infection. It is believed that |
Ehe direct spread of infection from one individual to
hnother is not possible without intermediate fomites.
Downing et al (1937) studying the bacterial flora of the
skin were able to demonstrate the presence of one Tricho-
phyton and one Epidermophyton among the skins of 100
?ndividuals./
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!individuals. Bruhns considers it certain that ringwonm‘
!fungi do not vegetate saprophytically on the healthy '
human skin. A patient therefore, cannot become a carrier
without suffering from the actual disease, but he could
Eharbour the fungi in his clothes or socks or other
ifomites which are in turn contagious.

Observations made during an epidemic of ringworm
infection caused by the trichophyton asteroides gypseuﬁ
show that this particular fungus could survive in a |
saprophytic or vegetative state on an exceedingly large
‘number of articles in variable conditions.
| It has been observed that fungi were demonstratéd
'in a large variety of lesions which would be easily i
missed were it not for the routine examinatiom of every
‘case which showed a lesion of any kind no matter how minor
'on any part of the body. Lesions noted in the first |
twelve hours were examined microscopically and fungus |
was invariably demonstrated in all cases.

It is very interesting how the same fungus recovered
'in all the eases produqed such a large variety of primary
‘lesions. A large number of the cases began as a tiny red
papulewhich gradually became larger in siée with fine
scakes on the surface. In three cases the primary lesion
‘'began as one vesicle the size of a pin head, which ' ¢
?api@ly increased in number and eventually acquired a |
' circinate appeérance. In a few cases, the initial 1esionh
was a small patch the size of +-lcm. the same colour

as the skin, covered with branny scales that were studded
with spores and mycelia. Other cases showed small patches
' of small papular lesions collected together in a circular

?or cireinate plaques with central scaling . The commonest

'areas/
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!areas of predilection were the wrists and the distal

|

|

half of the forearm, the hands, mainly the fingers, and |
|

‘occasionally the elbows and face, |

Patients undergoing ward treatment for other skih
|
diseases showed lesions different to those just describe d.

The lesions were widespread all over the body, even on |
iareas which were constantly covered with strips of
Ichthyol, or tar paste ., Acute inflammatory lesions of
‘circinate vesicﬁiar or pustular plagues, papular or
Ipapulo-erosive and even eczematous lesions were also
encountered. Papulo-squamous lesions as well as multiple

lesions Trichophyton mentagrophytes asteroides gypseum

was demonstrated and cultured,

kerions were met with in some cases. From all these

This epidemic of ringworm due to Trichophytdn
imentagrophytes asteroides gypseum hés been observed in
an institution for the last two years at the time of
{writing. Inspite of strict precautions to prevent thei
spread through the medium of the nursing staff, cases
|continued to. occur, even though the incidence of theseI

\'was reduced. The original source of infection and the |

exact mode of spread of this fungus is still a mystery.

The place of antiseptics and disinfectants in t%e

control of such an epidemic was studied in a series of‘

experiments employing fresh and old-standing cultures,

|
| 5% ol . |
and by this means some idea of the resistance and 71a‘
'bility of the fungus was ebtainéd. A thin suspemsion ‘

|

of fungus culture in saline was used, passed through
|
;cotton wool to remove clumped mycelial elements and toi
| -

'insure equal exposure of the fungus cells in the J

'‘diffeeent/




different experiments. A culture control of every .
%susPension prepared was made to insure the viability o%
‘the fungus used. It was also found that saline does no
Eharm to the fungi.

I should point out, that fungi do not occur in

nature in such a state, they are usually protected by layers

'of corneal cells, and under these conditions they are

more resistant than in pure cultures.

| Boiling killed the Trichophyton asteroides

gypseum in suspension instantaneously. The fungus in
!susPension heated to 80.C for five minutes did not
éshow any growth when inoculated in Sabouraud's madium,
%eating to 70°C for one minute did not kill the fungus:
Fpidermophyton Kaufmann-Wolf withstood higher degrees of
témperature than the Trichophyton gypseum. It was sub-
%ultured after heating to 80°C for one minute, but did |

not survive at boiling point. Fungus cultures left at
|
| Dessication under vacuum did not influence the |

viability of the fungus, but strangly enough subeulture%
| |
dry did not show any growth. Dust and cloth inoculated

pade from o0ld standing cultures whose media had gone

ﬁith Trichophyton asteroides gypseum and left at room

|

|

|
iemperature for one month did not show any fungus growt#.
| Soap was found to have no fungicidal effect
whatsoever. TFungi left in soap emulsions at different |
?trengths for seven days, grew again on subculture,
Sodium hydroxide incorporated in Sabouraud's medium at

dlfferent dilutions and inoculated with 0.1 cc. of the |

fungus suspension showed inhibition only in the follow1ng

tubes. See table No.l1l2/

rs'c for one month grew on subculture in Sabouraud's mehium.
|
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Dilutions of NaOH in Sabouraud's medium

1/50 1/100 1/150 1/200 1/300 1/40001/5000
After 5 days

| incubation - - - + ++ s 34
|After 9 days .
| incubation -~ - - + ++ E 4 f
After 14 days

incubation -~ - - ++ ++ +++ b

Table No. 12+ Showing the inhibitory effect of
NaOH on the growth of fungi in Sabouraud's bouillon.

To test the disinfectant and fungicidal power of
.the different-disinfectants and antiseptics, the
following proceedure was followed:-
| 1- A thin suspension of Trichophyton asteroidesi
;gypseum was prepared in sterile water. ?
| 2- Six tubes containing 2 ccs. of each of the |
following:~ Phenol, Lysol, Antiseptol, and Sodium
hydroxide, in varying dilutions of 1/50-1/400, prepared
‘with the fungus suspension, i
| 8- Twenty four hours later 0.2 cc. of fluid from
each tube was removed for culture in Sabouraud's bouillon

Similar inoculationd <from the same tubes were made three

days and seven days after. Readings were made after

ten days incubation. The results were as follows. ‘

Teble No. 153
1/50 1/100 1/150 1/200 1/300 1/400 |

Phenol
1 day after inoculation - - ++ R +++ FEE
3 days " " - - e ++ ++ ++
7 days " & - - + + ++ 5
' Lysol
1 day after inoculation - - + ++ ++ +++ |
3 daya m i o B 4 ++ + 4 |
7 days " ' - - e - + = -
Antiseptol :
1 day after inoculation + +t+ ++ ek +++ +++
3 days " i - - e e ++4+ A+
7 days " H - + + ++ ++ ++ -
|
' NabH |
1 dgy after inoculation + ++  ++ +++ 4 +++ |
5 days after 4 - ++ R ++ +++ +++ i
grasyas i ¥t H S ke ++ L S

e
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The same proceedure was repeated with different
Edilutions on the following:- Phenol, Lysol, Dettol,
;Antiseptol, Soap, Iodine, and Alcohol. Inoculations
:onto Sabouraud's bouillon was made 48 hrs. later, or

otherwise the time is mentioned.

1/100 1/125 1/150 1/17&8 1/200 1/225

Phenol

After 48 hrs. - - b e ++ ++
Lysol

After 48 hrs. - - - e ++ ++
Dettol _

After 48 hrs. - + ++ ++ ++ ++4
!Soap

After 48 hrs. ++ = ++ +++ e+t +++ RS
|

i 1/20 1/30 1/40 1/50 1/60 1/70
Antiseptol

%fter 48 hrs., = - - + + +

- 1/100 1/500 1/1000 1/1500 1/2000 1/2500
Tlnct Iodi.Fort.

After 10 mins. - - - + + +
After 30 mins. - - = = + +
After 24 hrs. - - - = + +

100% 90% 80% 7T0% 60% 50%

Alcohol
After 30 mins. - - - - + T+
After 24 hrs, - - - o =

Table No. 14 Showing the effect of dilution of
different disinfectants and fungicides in common use.

To exclude the possible spread of the epidemic ‘

by the pastes used for treatment, samples of ichthyol ind

‘tar pastes were inoculated with a living growth of tricho—

|
'phyton asteroides gypseum and after twenty four hours the

paste was spread on pieces of lint and used for testlng

gix volunteers were tested, three with the tar
paste and three with the ichthyol paste. The patches
were left on the skin for thirty six hours. No fungusl

positive/
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' positive lesion was elicitedd in any of the volunteers,
|

| The possibility of the presence of fungi in the
iair or dust where the epidemic was spreading was con-

| ;
' sldered as a possible source of infection. In invest-|

‘igations carried out to support or discredit this |
hypothesgis air sampling by a sieve sampler was under-
taken. Approximately 20 cubic feet of air @ minute
were passed over culture plates by means of the above
‘mentioned apparatus.

Several plates were used and sampling was per-
formed sbout 20-30 minutes after sweeping and dusting
|the floor. Sabouraud's culturé medium adjusted to pH.i
10.5 was used and plates were incubated for 24 hours and
‘then left at room temperature. (See Figures No25-28). i
Whitish granulsr colonies very suggestive of Trichophyton
gypseum colonies were picked up and subcultured on ordlnary
'Sabouraud‘s medium. MNicroscopic examination of these
colonies failed to shgw findings suggestive of Tricho- |
phytons. Animal inoculations for testing the pathogeni?ity
of these growths were made but no lesion was produced.

' Considering these findings, one can conclude tha&
soaps and antiseptics in the dilutions commonly used are
not fungicidal enough. Contaminated clothes and bed sﬁeets
require boiling or steaming to insure thorough disinfection.
Bath tubs, instruments etc. should be covered with anti}
jseptics such as lysol, or dettol not in higher dilutiong
than 1:50 and in such cases twelve hours are necessary

.to insure thorough sterilisation. Tincture Iodi Mitis

is sufficient to insure sterilisation of the skin. Soap

gmay help in cleansing a contaminated area of skin by its

édetergent action, but it is not sufficient to kill theI
| |

!fungﬁa-
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DISCUSSION.

There are many ways in which a substance can [
affect the cells of the human skin. By far the most
commen is by the direct chemical sction. :-There are
certain substances which affect the organism in virtue

oftheir physical properties as well as by their chemical

action, Some, extract essential ingredients or disturb “?
the normal nutrition of the tissues,and so, either excite |
a reaction or pave the way for external contacts or
micro-organisms which are otherwise unable to produce
noxious effects. i
In the present state of our knowledge it can be |
said that the activity of drugs dépenda on & large i Mli
variety of factors, involving at least two separate
processes, namely a chemical action and a biological 1
response to this reaction. According to Cushny (1947) I
this complex chemical reaction takes place between the
drug and certain receptors in or on the surface of the

cell, therefore if the action of a drug is due to ' .l

chemical combination between it and the tissues, then

'substances of similar chemical structure will have simillar | m

action.
When a chemically active substance comes in con- It
tact with the skin a biological response tekes place
varying with the ph%ﬁacological properties of the sub-
stance as well as the physiological state of the tissues.

Keeping these factors as constant as possible, individugls

tend to show marked variability in their biological

response to a given stimulus. A given concentration of] Il

a substance which will induce a given reaction in the

ma jority/ -




ma jority of individuals will thus produce & more 164.
striking action in a few more sensitive individuals, and
fail to aect in some who sre resistant. These biologicél
variations in apparantly normal individuals may be acguired
or natural characteristics and are subject to wide
fluctuations.

We can then take the majority of individusls as
being normal reactors to the pharmacological sction of
the substance at a given concentraﬁion. Of the remaining
minority, some sre sensitive or idiosyneratic in that
they react to a low concentration of the substance; the

remainder are resistant or tolerant in that they show no

reaction to the same substance. Tdiosyncrasy and toler.
ance to these substances therefore depend greatly upon
the nature of the substance, the concentration, and the !
physiological state of the iissues during the period
of contact.

Percival (1933) tested a large number of individuals

with eczematogenous substances and was able to produce L

the same type of eczema reaction with all the different i
substances and concluded that its intensity was to some |
extent proportional to the concentrations employed. He ﬂ“
found that these substances fell into two groups. Group | m
I, included lMercury salts and chrysarobine, and Group II, |
included picric acid, iodoform,and paraphenylenediamine; il

Substances in group I in very low concentrations |

produced a visible reaction in only a small percentage !

of individuals, while in sdequate concentrations they

oroduced a reaction in 100% of individuals. The reactions
produced by the low concentrations in the most intolerant ‘

individuals were identical with the reations finally

obtained in the most tolerant by merely inceeasing the i

concentration/




concentration of the substance -applied. This showed
therefore, that idiocyncrasy is only a relstive term
depending not only on the nature of the éubstance but
also on its concentration.

Substances in group II while giving the same type

of reaction as group I differed in that, by incregsing

the concentration, only a very slight increase in the

number of positive reactors was obtained. Idiosyncrasb

was therefore more obvious.
When chemical substances were first used by human
beings it was soon recognised that some were stronger
than others, and by trial and error and animal experi-
ments the usual concentration and dosages now used were
arrived at.
- Idiocyncrasy seems to develop more readily towasz
p
certain substances than to others:; the reason that not
people show thié intolerance is because such toxiec
chemicals are not bommonly handled, certainly not in
high concentrations. Individusls presenting this type
of reaction do so in virtue of their biological
peculiarities.

The skins o children and of o0ld people are less

able to tolerate noxious substances than those of young

adults. The female skin is said to be less resistant

than that of the male, but even this is variable during

pregnancy and menstruation. A dermographic individuall
is more susceptible to trauma, and an icthyotiec skin
is less resistant to chemicals than that of & normal

individual (Stokes). Iiioreover even in the same indiv-

idual the resistance varies in different body areas, and

a traumatised area reacts more readily to irritants

than a sound area.

165,
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On this basis we can conclude that idiosyncrasy

and tolerance are merely individusl biological wvariations
in cutasneous responses; and in this way we can explain
why all housewives do not develop a reaction to sSoap,
and why one particular housewife develops & reaction,
or suffers an exacerbation of an established one
following excessive use of alkaline detergents.

Critical interpretation of pateh tests in such
reactions without an allergic basis 1is necessary. A
nurse might develop a toxic type of reaction on the hands
from prolonged use of the ususlly harmless 0.1% solutiogn
of hydrarg.perchlor, and patch tests wifh 0.1% con-
centratiom on her arm or back will fail to show =z positive
reaction; this fact will make us conclude that her
trouble is no% due to the perchloﬂd@ lotion, whereas it
is in fact responsible, by reason of its cumulative
chemieal aection and not in virtue of its potential
sensitising properties.

I myself when working in my private clinic made
the following rather interesting observation. I develagped
a scaly fissure on the palmar surface of my left thumb.
This had persisted for about five weeks before I began
to pay much attention to it and to look for & possible
cause. The loecalization and the shape of the lesion
made me suspect an external contact irritant. Observing
everythiné touched only with my left thumb I eventually
found that every time I prepared a solution of Potassium
Permanganate from a concentrated stock solution, T held
the glass stopper with the ball of my thumb resting on
the base, thus covering it with the solution. After that
I always held the stopper between my right thumb and

forefinger/
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forefinger and avoided contact with the liquid as much
as possible, In-.about 15 days my left thumb cleared
up completely; in sbout three months, however, I
noticed that my right thumb had startedbto fissure and
show a similar appearance to that previously on my lef
thumb.

Let us not forget that the skin, like other
bodily tissues, mey have a tendency to accumulate cert
chemicals and that a chemical in a non-toxic concentrs
ion avplied repeatedly may produce a summation of effe
resulting in sn apparent toxic response.

S0 far we have been dealing with the normsl
responses of the humen skin to the various substances
different concentrations. I say the normal responses
because it is apparent that such biological responses
depend mainly on the degree of damage the substance
hes inflicted on the living cell. They are only ab-
normal in the sense that one individual rescts differ-
ently to the majority we accept as normals, and even
these normal individuals may react abnormally by the
mere increase in the concentration of the substance.
This may also be the mechanism behind a large number
of these toxic type of reactions which develop after
prolonged and repeated contact, reactions which are
not sllergic in nature as shown by negative patch test

A study of the suspected chemicals in a group

such a possibility especially when a new substance has
recently been introduced in their work.
Prolonged and continuous friction and mild

irritation also results in a type of toxic dermatitis

showing/

at

of individuals equally exposed helps greatly to exclud

167.

gin
£—

ct,

S.

(<

BN e e oSy e B S e e S e e



168,
showing scaling, fissuring and thickening of the skin.

The superficial horny layer is dry  and breaks down
easily due to defective keratinisation. This picture
is commonly encountered in housewives, labourers, and
individuals with icthyotic predisposition. Housewives
are commonly seen with dry, scaly and fissured palms,
labourers have dry rough hands with areas of hyper-
keretosis. More localised affections are met with in
a Specislised group of workers who use some parts of

their fingers or some part of their hand very constantly

L}

during work. For example, & worker who handles a screw
driver very frequently may develop & localised patech of
imperfect keratinisation in the centre of his palm.
When the allergic state sets in, an altogether
different course of events ensues. There is not only
a different type of reactibn (Von Pirquet) but also a

specific change in the degree of sensitiwness towards

cf

a definite substance oOr a physical stimulus on the par
of an individual or one or more of his tissues(G0ld-
smith 1936). This specific change and the altered
capacity to reasct does not depend on the concentration
of the substance gs is the case with idiosyncrasy. The
first contact or all the previous contacts, are all
tolerated with impunity, but when the allergic state sets
in, the lowest concentration or minute amounts are
capable of demonstrating this intricate state of
altered reaction.

In the present state of our knowledée we do not

know how the allergic state commences nor the mechanism
of the allergic phenomena. At the present time a great

number of resctions are being indiscriminently attributed

to/
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to the allergic state, and if we are to label every

eczema or dermatitis as allergic we are no nearer to
a solution of our problem.

First we should differentiate between sllergy -
an altered degree of sensitiveness, and idiosyncrasy -
an individual variation in tolerance to certain sub-
stances. 1In the former a primary exposure to the sub-
stance or allied substances is necessary to produce the
altered state. TIn the latter one school of thought
requires the presence of a primary exposure, while

another excludes the presence of primary exposure snd |

An idiosyncratic individusal is not necessarily
allergic, but an allergic individuai is plways idio-
syncratic. A normal skin can be made intolerant to
certain substances on different occasions and in different
circumstances, and still does not present an altered
reaction. ¥or exemple, in a factory with s large number
of workers handling morphine and allied products, there
were only three cases suffering from an allergic contsct
of the eczematous type with positive patch tests.
Twenty four other workers suffered from occasional
lesions over the hands and face especially after pro-
longed exposure; patch tests were negative.h This clearly
shows that the first three cases had developed an
alteration and increase in the degree of sensitivity
to the morphine, and the 24 individuals had only devel-
oved an idiosyncrasy to the alkaleoid. The rest of the
employees numbering 230 with more or less similar risks
of exposure were clear from any lesion throughout that
period.

Despite/

attributes the state to some inborn biological peculiarity.
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Despite the fact that allergic reactions may
show many different ménifestations, the skin exhibits

only a limited number of responses to a variety of

stimuli. Thus, on one occesion almost any form of re- |

action may be produced by a given allergen upon an
allergic tissue, while/gﬁother occasion the same type
of tissue response may beelicited by stimuli not guite
unrelated to specific sensitization. The best example
of this, is the eczematous dermatitis showing similser |
tissue changes, but being on one occasion allergic; |
on another clearly nonallergic.

Certain conditions must be satisfied before we
are justified in laebelling a condition asllergic. . That
eczema is in many instances allergic in the proper sense
of the word i.e. due to acqguired specific sensitization
is beyond dispute. There are, however, many other
similar types of dermatitis which mey resemble eczemsa
but which do not fulfil the conditions of acguired
speeific alteration in the capacity to react.

A manifestation may be accepted as allergic when
it can be Eonclusively demonstrated to be the result of]
a given agent or substance aeting on a skin which has

been specifically sensitised, snd when it can be shown

of a previous exposure to the same or to a closely
related substance. In other words it is necessafy to
show that the causal agent:

1l. was encountered at sbme previous time.

2. that the response at the subsequent reaction-
eliciting encounter was different from that
encountered gt the first exposure.

of a recent previous encounter.
The/
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that the alteration in the capacity to react is the result

3., that the demonstrated alteration was the result
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The incubation period between the first contact

end the appearance of the altered state varies greatly
in certain experimentally induced cases. This time fglls
between 6-20 deys with wide variation in both directions.
It can be concluded that the incubation period in these
allergic contact cases, as well as that in many infectious
diseases is in the main, if not entirely, due to the
time required for the production of a specific alteration
in the tissues of the host. This might hold true in spme
cases where sensitization is markedly demonstrated, and
during the incubation period the altered reaction is
established all over the skin surface. But how can we
explain those cases in which the altered reaction be-
comes apparent 10-20 yéars after the first contact?
Suchcases are common in industry where workers may hangdle

with impunity materials for periods up to twenty year

4]

before showing specific sensitisation. Certainly it
cannot be presumed that twenty years is needed in
certain cases to establish their sensitization,

In many cases it is extremely difficult or even
impossible to determine whether the alteration in the
capacity to react is the result of previous contacts or
due to some adventitious factors sznd circumstances. '
Not uncommonly one encounters workers handling dyes,
rubber or fur for many years without ill effect;
suddenly on returning to work after a sore throat,
rheumatic fever, malaria or accident they present an
intolerance.

The Speéificity of the allergic state is widely]
gecepted, and the allergic skin can distinguish very

clearly the substance to which it is allergic even

after/
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after a lapse of many years,

At this point it is convenient to consider the
relationship of allergic to non allergic eczema. It h
already been mentioned that a skin sensitised to one
substance appears to be specizlly prone to develop
multiple sensitivities to others, which may be quite

unrelated to the original. A further observation is

as

that made by innumerable clinicians - that a specifically

sensitieed skin is more liable to develop nonspecific

idiosyncrasy as typified by the toxic types of dermatitis.

Allergic contact type of dermatitis usually clears

up completely after the removal of the exciting allerg

In certain csses one finds that abstinence and treatmer

is not enough to affect a cure and one begins to doubt
the diagnosis. I think in .such cases the épidermal ce
have suffered extensive damege.by the previous contact
which delays greatly the normal regenerative power of
the skin and in certain cases even the most bland

applications become intolerable.

PATCH TESTS.

The patch test is a simple proesdure. It aims

at exposing the allergic skin to the suspected substange

with a view to demonstrating an altered reaction. Tt
is a8 well known fact that individuals allergic to

Primula for example, would develop a rash after touchiz
the primila leaves; and reactions may be obtained simp]
by rubbing the suspected allergen on a sound area of
skin. Both of these methods are accepted as perfect
examples of exposures demonstrating a hypersensitivity,

On the other hand we still accept certain reactions as

positive/
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positive which require: 24-48 hours exposure to the :

test substance.

We could easily interpret the results of these

two methods by describing the skin as highly allergic

| or hypersensitive in the former and less sensitive or

hyoolergic in the latter; but we csnnot differentiate
by this tegt an idiocyncratic individual who might alsp
| develop an eruption by the latter method. Patch tests|,
then, are only useful when they reproduce the exact con- '

ditions obtaining at the place of exposure. - The site

| of application of the test is also important in certain
cases because the skin msy not be eguaslly sensitive to i
the same substance in every area at a given time, and so ?
when employing patch tests in occupational dermatitis,
the 8ites of previous eruptions must be tested before

a substance can be exculpated.

In spite of the useful information provided by
patch tests they are sometimes misleading, giving

positive results in many cases with polyvalent sensitis-

ation and negative results in cases in which the patch
| test does not reproduce the manifold conditions oper-
ative during the clinical exposure e.g. in cases where
repeated exposures over long periods sre necessary to
| produce the allergic reaction or other predisposing

factors, such as sweat, friction and trauma, are oper-
ative,
, We can conclude therefore that patch tests are |
| of no value in dermatoses with no allergic backgroundj
They do not provide an_y evidence in toxic types of

dermatitis, and unlesg they are employed in a manner

which approximates to the natural' exposure, their

results/
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results may be misleading.

POST-TRAUMATIC INFECTIVE ECZEMA.

In post-traumatic infective eczema we have two

outstanding features "the trauma,and the infection". i
It is widely accepted that micro-organisms cannot establish
| a2 skin infeection without a previous portsl of entry

ineurred by trauma of any type.

Experimental inoculation with organisms recovered

from these lesions of'ten fails to reproduce exactly the
|
EmechaniSm which may have been operative in the production
|'of the clinical disease. In contradistinction, these
experiments differ greatly from those performed with 1
non living allergens. In the case of the living
organisms the caussl orgenism however, brings about its
effeect when it continues to multiply, invade and dis-
seminate its toxic products into the neighbouring structures.
:The results may slso depend on the virulenée, the rate IRH
of multiplication and the local defensive powers of the
skin. These 1esionﬁ_tend to spread by an exogenous or

endogenous process of autoinoculation, scratching un-

doubtedly subserves this autoinoculation.

Such autoinoculation and recurrence suggests an

A

hnfectious process in a suitably dirferentiated skin.

%he lesions behave in a manner closely analsgous to
certain established pathological entities such as those
of mycotic infections; but the break in chain of proofs
that they are produced by certain micro-organisms lies
in the failure to reproduce the lesions experimentally.
huse sny definite conclusion as to the nature and
mechanism of development is impossible.

Considering/
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Considering nummular eczema - circumscribed

coin-shaped vapulo-vesicular plagues, growing by peri

pheral extension mainly over the extensor surfaces of

the hands and forearms, with a tendenecy to exacerbations
|

and chronicity - many causal factors have been postulated.
Some authors regard it as a distinet and separate

entity as no special cause has been conclusively

i

|

: 3 |

demonstrated. A number of observers believe that it

| is based on some as yet unelucidated form of skin |

| allergy possibly related to herpes i,e. a virus, or a

{

fixed "~-id" eruption Sulzberger (1940). Others attribute

the condition to focal sepsis, nervous instability, foopd

allergy, vitamin deficiency, and even to excess of salt.
(1947)

Van Studdiford et al./essociate it with diminished

gonadal function which precipitates a hyperactive per-

sonality resulting in a minor skin disturbsnce which

directs the attention of the personality to the skin.

It is worth noting with interest that most of these

workers observed that trauma, or exposure to irritatin

U

substances prec=ded the lesions. Some noted also. that

the condition followed other forms of eczema and various i
unrelated skin diseases. Moreover I do not think that
anyone doubts that an indistinct patech of eczema, irre+
spective of its primary cause, can become transforme
into a marginate plague. Furthermore an eczematous
condition characterised by sharp borders may be assoc-
iated with any dermatitis. Micro-organisms of the
normal skin flora or from the optside are capable of
producing an inflammatory procees whenever conditions
are suitable.

In such nunmular lesions staphylococci and other

organisms/




1%76.
organisms may be found in abundance on culture and hy

direct examination. There is no reason for refusing
i toaccept the rbédle of orgsnisms in the production of

the lesions. To consider them entirely unrelsted

because they are also found among the resident flora

of the normal unbroken skin is illogical. After all

we always accept an inflsmmatory lesion as mycotie |
|wh>never we succeed in demonstrating fungi in it,

All victims of this affection are not irritable|
with hyperkinetic nervous system. Some individuals

are of the neurasthenic type. . In some cases reported,

focal sepsis was demonstrated, in others exacerbations

followed attacks of influenza, or sorethroat. It is .

not clear how these factors precipitate such localized|

stubborn lesions. It may well be that nervous instabiiity,

| septic foci or any constitutional disturbance influence

the course and behaviour of an established nummular
eczema just as they/intluence any other skin disturbance.

T find it difficult to accent such fanciful explanations '

- !
as those of the psychosomatists who invoke the skin as |

a safety valve through which the high tension personality

seeks relief from its excess of nervous energye. '1

| ENDOGENOUS ECZEMA.

Considerable difference of opinion exists relative

to the mechenism of production of the various lesions
which have & metabolic and constitutional background, and
few undisputed facts are aveilable. These cases are

difficult to recognise even after long experience, and

efforts to establish organic lesions as the cause of

their various manifestations have been unavailing.

| Stokes/

| i



Stokes and Pillsbury suggested that the gastro-

intestinal tractmay be the source of a histamine-like

substance that in turn could be the cause of the
|

| describes these patients as born with a nervous system|

| different from their neighbours snd points out that
that they have more than the normal share of ambition.
Although =2llergy to food has been suspected in certain

of my cases, like any other functional mechanism it is

a complicated response which may vary from time to tim
| depending on very many factors extrinsic or intrinsiec.

New sensitivities may also develop and complicate the

177,

urticaria. Becker mentions a neurogenic dyshidrosis and

1Y)

original picture. There is much to criticise in reports

Rowe (1947),which mention cases of vesicular eruptions
of the fingers and paslms claiming that as long as pork
bread cheese, chocolates and lemonade are eliminated

completely from the diet the condition remains guiesceq
If these isolated lesions are attributed to proteins

or carbohydrates in the food or to some of their by-

products, there seems to be no good reason why the

involvment is not more generalised. Carbohydrate in

diet and water intake influence greatly the course of
certain eczematous lesions but it cannot be maintained
that they are essential factors in causation. I am
inclined to believe that a local factor is much more

important than the ingestion of pork or any other food

in these patients.

Tt is a frequent occurrence that established
eczematous eruptions e.g. after a traumstic injury, a
contact or en infective process, undergo remissions
and exacerbations following psychical or emotional

instability/
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instanility, especially smong highly-strung and
temperamental individuals. WNeurogenic and psychogenic
factors can assist in maintaining en allergic back-
ground, as in neurodermitic phase of the diathetic
state or affections affecting the skin associated with;
infection allergies. Great care must be exercised
before attributing eczema lesions to food allergies
or nervous factors. The inconvenience and egpense

suffered in attempts to rectify such factors 1is

unjustifiable until other more common causes have

been eliminated.

178,
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The feet and hands are frequently affected with

| |
!DEQMATOPHYTIDS. . i
‘ |
I

a vesicular type of eruption while the rest of the

|
| body surface is perfectly clear. Leaving classical :

|
‘terminology aside end accepting these.eruptions as merely

"vesicular eruptions of the hands and feet"; the ?

question arises "Can Dermatophytes produce a condition|
which could be described as a discrete vesicular or
dyshidrosiform eruption on the hands and feet?" The
:answer is in the affirmative. This answer is not based

only on the mere recovery of fungi from these vesicles

but also on experimental findings..
Applying Xoch's postulates we find that:- '
1, Fungli have been constantly recovered from such lesiopns

on the feet.

| 3« The same clinical picture has been reproduced in

2. They have been grown on culture medis. _ [
|
l
|

human beings following inoculation with the fungus. g
: These facts permit us to accept the "DermatoPhyEes" 1
i as pathogens and, as the direct causative agents of at it
| least some of the vesicular eruptions of the feeﬁ from %
which they have been isolated repeatedly. [ ?
Accepting these facts, the next problem reqguiring :

explanation is; "Does the eruption of the hands bear Il

any relation to the mycotic infection of the feet?! J

That it does so is still doubted by some. dermatologists,

and before I consider the guestion in detail I would
1ike to discuss Benedek's conception of the Depmatophytes
| (1941). T do not intend to critieise here Benedek's
‘ concept of the asetiology of "Pompholyx"; not because it j
|

has/
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has met with the disapproval of most dermatologists,

but because if I can prove that the dermatophytes can
produce such vesicular manifestations I have indirectly
refuted Benedek's whole theory.

I agree with Benedek that no one,including Bloch
| and his pupils, has so far proved that these fungi cirgulate
in the blood at the time of the sudden appearance of

the -id eruption, nor that the fungi themselves produe

8]

these lesions:; despite the fact that a few positive
findings have been recorded. That fungi produce the
primary lesions on the feet is however, a well establighed
fact.

It is not a matter of sheer coincidence that

forty-six cases of vesicular eruptions of the hands |

were encountered asmong a series of 51 cases of Dermatos :
ohytosis of the feet. lloreover, the striking similarity ‘
of these cases as regards the primary infection, the h
:

eruptive character of the -ids, their distribution and g
prevalence, and response to treatment of the primary
focus, constitutes a disease entity of its own.

In most of the cases the primary lesion begins
'on one foot and not infrequently spreads to the other
foot later. After an interval an acute vesicular

eruption appears on both hands simultaneously, being

mostly obvious over the sides of the fingers and psalms

and evolving as successive crops. In some cases this

-id eruption develops after a trichophytin injection, ,
or on commencing treatment of the primary lesion. 1In _ I |
some cases secondary infection of the primary lesion
precipitates the -id reaction. In every case fungl

were demonstrated in the vesiculsar lesion on the feet.
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Severe dermatophytosis of the feet is almost

invariably accompanied by the development ‘of -id eruption
on the hands, but the severity and the character of the

eruption do not depend on the severity of the primsry

| lesion. The-id reaction is an expression of an internal
| process initiated by the mycotic infection. It is alw;ys
accompanied by a state of hypersensitivity demonstrable
by the intracutaneous trichophytin test. |

In uncomplicated cases the -id eruption disappears

spontaneously after treatment of the primary lesion:

lrecurrences do not occur if the primary lesion has been
ithoroughly checked., Sometimes one finds that eczematization
ior infectian'of the primary lesion modify the character
of the -id eruption which become more eczematous and
recurrent. It i8 occasionglly found that dermatophytosgis

with hypersensitive reactions ushersin a state of intoler-

ance to other substances that were without ill effeet before

| the mycotic process; affected areas show an incressed
Inan—specific reaction to external contacts. It should
be pointed out that these secondary complications are

not of mycotic origin, and eppear totally different from
the dermatophytid reaction. These eruptions, especially
when sppearing over the feet mimic the characters and
distribution of mycotic legsions with which they are often
confused. Distinction depends on failure to demonstrate

ifungi in the 1lesions.
| The few but convincing human experiments reported
in the text establish,without doubt, that fungi are
the causative organisms of these eruptions and are

capable of producing similar lesions when applied

experimentelly. lMoreover, the production of the -id

reaction/ w
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reaction in the author's experiment provides convincing

evidence of the relationship hetween mycotic infectioné
| and -id reactions. f
. The demonstration in the fluid of the vc—zsic:u'l_ar'I
-1d eruption of antibodies, by the passive transfer
' method, establishes another proof that the ~id eruption
|0n the hands bears a relation to the mycotic process on
| the feet.

Having established the relationship between the

-id eruption on the hands and the primary mycotic process

on the feet, the next point to considér is the mechanism
‘o_ production and the peculiar localisation of the reaﬁtion
|which is limited to the hands and feet.
The repeated negative findings in the examinatiogns

of - these eruptions, though conflicting with the finding

-3

8
of many authors, confirm the belief that this reaction
is the expression of an internal process., The suddenness
of onset, the bilateral involvment and the peculiar disg-
tribution rule out the possibility that the -id eruptiagn

is produced by direct autoinoculation. It is unlikely

that fungi could grow so uniformly and in so many widelly
;separated lesions. The abrupt appearance of the se lesions
aon both hands, and their rapid involution (20-30 days)
jin the sbsence of local treatment renders such a possibility
ieven more unlikely.
. CBrtain dermatologists believe that the -id

eruption on the hands is due to direct contact with
the priméry lesion. Patients, they say, freguently

touch the feet with their hands eand owing to the presence

of'generalised hypersensitivity of the skin such an

exposure scts as an externsl contact irritant and excites
|eXE

1
|an/
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an allergic inflammatory reaction. This is hardly
possible because of the uniformity and distribution of

the -id eruption. Moreover, patients report on accounp

of the eruptions of the hands without any previous com

plaint regarding the feet; Trequently the primary
lesion does not show any denuded surface. If fungi
f ¥from these lesions are as ubigquitous as is commonly
believed, there is no reason why such lesions should

not develop elsewhere on body areas which are egually

hypersensitive.

From the primary infection on the feet toxie
products produced by the fungi ¢ in the inflammatory
process may gain entrance to the circulation. The
i chances of fungi themselves gaining access to the
circulation is not beyond possibility, though this has

not been confirmed by our blood cultures, and only three

cases of positive findings have been recorded in the
literature. loreover, animal experiments have shown that
after four hours, fungli were not demonstrable in the ,
blood of animals injected with lce. of a heavy suspension

of fungus culture. Blood is not a good medium for the| growth

h

fungl, as it has been found to possess a fungicidal

phagocytic action in vitro?

8]

0 Thus there is a very

¥

limited opportunity for the fungi to survive in the
blood stream. | |

Supporters of the theory that the -id eruption
is produced by the deposition of fungi in the different
zites of the lesions claim that fungi have an affinityl
for the skin of the hands and feet, and owing to the

great/
F Studies are in progress to test the fungustatic power

of blood.

: ',l
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great hypersensitivity of the skin these organisms are

gquickly destroyed. This they state expleins the negative
findings of the -id eruptions.

In considering this theory all attempts to
isolate fungi from the very earliest lesions were un—
éuccessfnl, a8 were the blood cultures taken at the vepy

e

early stage of the eruption. It could be presumed then

t

aat if fungi are esver able to gain access into the
blood stream they do so only in the form of arthrospores
which are carried away by the osmotic properties of fthe
vascular lymphatic channels; stray mycelial hyphsae arg |
not easily detached from the parent element. Even if
some were to gain access to the systemic cireculatioen,
their survival-time would be strictly limited. (See

above ). For a number of spores then, to get into the '
circulation and settle in the hands in such & bilatersl
and discrete manner they would reguire to traverse the |
capillaries of the skin in order to reach the epidermils ;1
snd to excite such a vesiculer eruption. It is hard to ‘
understand how these fungi could produce such a reactijon i

without invading and multiplyin

ie]

in the epidermal laygrs.

Even if they could do so, why should g1l the -id eruptions

reported be negative for fungi both microscopically
and culturally® How could we explain the action of a
trichophytin injection in oroducing an ~-id eruption in

twenty four hours, or an -id reaction developing soon

after treatment of the primary lesion is commenced? It
| follows that an -id reaction could not develop in super- : ';
ficially situated mycotic lesions, where there is no
ready access to the bloodstream.

Tt would therefore appear that fungus products

or/

: _ I R —— — j
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or products of inflammation are sbsorbed into the

circulation from the orimary lesion and are brought

via the blood stream to the hands and feet. This striFt
localisation to these parts of the body reminds us of!
a combined peculiarity of the hands and feet to which!
these products show an affinity. The characteristic |
peculiarity common to both pslms and soles is the
gbundance of sweat glands in a comparatively thick

stratum corneum. These products of inflammation in

common with other toxic substances and chemicsls could

be easily excreted by the sweat apparatus. NVormally
the body endeavours to excrete the byproducts of in- E
ternalmetabolism in this way. When passing through al
hypersensitive skin an sllergic resction might well be

excited.

Tt could very well be that chemical irritants, |
foods, or endogenous products absorbed into the circulat-
ion are excreted through the sweat apparatus thus exeiting
the same psttern of reaction. Possibly most of the cases
groupéd undér "Undebermined Cases" are produced by-tha
same mechanism i.e. @n -id reasction of a sensitised sfin
to toxic products excreted in the sweat.

Histologically all of these vesicular lesichs
present similar findings. See figures 3
o pathological changes in the sweat glands or ducts
are to be expected because this anomaly is not related

i

in any way to the sweat apparatus.

While the above theory is not yet susceptible

of direct proof, it would sppear to be a more satisTagtory

|
explanation of the established facts than many oI’ these

propounded in the literature.

e s e —
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SUMMARY, |
: 1- 1364 cases of Fczematoid dermatoses of the !
hands have been studied and classified under six groups
1-Post-traumatic Infective Eczema,2- Toxic Contact
Dermatitis, 3- Allergic Contact Eczema, 4~ Infective
Eczema, 5- Endogenous Ecgema, 6- -Id. eruotions.

2- Toxic Contact Dermatitis of housewives, Mecha-

|

- |

nical workers, and individuals in contact with chemicsals
have been studied.

3= The role of the different factors in the pro—

duction of the eczematolid dermatoses have been considered

'and the mechanism of the development of the different types
i
lof dermatoses have been presenhted.

4- 122 cases of Vesicular Eruption of the Hands
‘have been studied in detail:, inecluding 52 cases of

:DermatOphytosis and 46 cases of Dermatophytids of the

‘hands. |
|
5- & Human inoculations and 42 animal experiments

i
'were performed for the study of immunity and sensitisation

of the dermatophytes.

|

|

i 6- Observations presented on the production and
|

I

charascters of the Dermatophytids.
i 7-Observations presented on the laboratory ;

|
methods snd cultures of Dermatophytes. ‘

8- A new method for the preperation of Trichophytin

is presented.

9- The immunological reactions to the dermatophytes

!were studied.

‘ 10- The study of Immunity and Sensitisation to
|

'the Dermatophytes in animals and humen beings.

B
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11- The epidemiology and viability of dermatoph%tes
|
lincluding observations on an epidemic of fungus infectﬂon
casused by the " Trichophyton Asteroides Gypseum ™, !
12— The establishment of the relationship betweén
|the dermatophytiéds on the hands and the primary dermato-

phytosis on some other parts of the body.

13- The mechanism of production of the -id

regction have been postulated.
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