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Some time ago a Calcutta = . cracked
had an editorial on sore was £o pom
heels. The purport ©f the *

out that practically the whole of the rice grown
in Bengal for the aman or winter crops was
all transplanted grain. During the monscon in
July and Augustl when the fields were flooded,
the ryot worked incessantly from early morning
to late in the evening transplanting the rice
plants from the nurseries to cover fields of over
10 million acres in Bengal. Day after day
for weeks on end the ryot is standing in water
and saturated py the monsocon rain so that he
develops these lesions known as cracked heel
and sore back. The guggestion implied in the
editorial was that Dboth these diseases were
widespread, and yet in gpite of this fact, the
medical profession had not geriously considered
them or suggested a remedy_ For some consi-
derable time before the publication
editorial we had been working at the subject of
cracked heels. The criticism levelled in that
article could easily be made gagainst the pro-
about many Other important

The solution of = problem takes
for one does not dis-
fortunate acci-
followed by

of this

more

fession
diseases.
time, men and money,
/cover the cause 0f disease by
dents. At first trials are made,
failures, so that by a process ©f elimination
the pOSSibilities become narrow and narrower.

A new method of technique placed us 1in a
position of advantage over our predecessors,

who although extremely able men had failed
to discover the We may briefly out-

line what actually occurs during this digease, as
material for investigation was Only available
on and off dquring the last three years. The
lesions are most commonly seen durj_ng the
monsoon months, 1., between August and
September, and amongst people actually work-
ing in the fjelds, but rarely amongst those
]_j_vj_ng in towns. The ryots rarely come for

cause.
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treatment, == they accept the disease as an in-
evitable gequence ©f having to walk about on
damp soil, and know full well that the lesions
will disappear during the coming cold weather.
A gharp look out therefore was kept in the
wards for any patients showing these lesions,
and when found they were sent to the labora-
tory for further investigation. At first we used
the crude method of yging = 40 per cent, caustic
potash in the ¢old, which destroyed the fine
mycelium Dbefore the scales were 'gufficiently
cleared to see the fungus. At the same time
we employed the usual methods of cyltivation,
agar, blood agar, Sabouraud's medium, and
frequently grew = black Agpergillus which
seemed to be the causative organism. As we
could not see the mycelial elements in the
lesion we hesitated to publish our results. The
first real advance was made by the use of
McGuire's gtain; he saw the poggibilities of
modifying Ponder's method?a stain used for
demonstrating the granules in the B. diphtheria
?to stain these fungi. We were now able to
demonstrate the organisms in the lesions in
every case, Put we were not able to cultivate
the organism with any  degree ©of certainty.
This was the position we had arrived at when
this editorial appeared in this daily paper.
The next advance was made when an article
appeared in the Agricultural Journal of India

(Bangalore) published by Norris and his co-
workers in Jyly 1929 on a cultural method for
enumerating the number of jctinomyces in the
soil. In October 1929 we sent a paper to the
Indian Medical Gazette which was published
in February 1930 on ’ Keratolysis plantare sul-
catum, =a lesion due to an gactinomycotic
fungus." Since that date with the help of
Norris' medium we have been able to cultivate
the organism in gyery case of the 42 different
patients discovered in the hospital or out-
patient department. We  therefore tested
different soils from the gtreet, stables, cow
sheds, etc.,, and found that the organism was
not usually present in the street gjl, but was
present in horse and cow-dung and in manured
soil. Finally we were able to reproduce the
disease in man, and thus give the final proof of
the pathogenicity ©f this organism.

In a private communication from Pprofessor
Kayser of Leiden he stated that he had also
found the fungus in Java, but 1looked
upon it as a saprophyte from the soil.

Synoniyms.?In Bengali, the lesion known as
keratolysis plantare sulcatum  (Acton and
McGuire) and keratodermia plantare sulcatum
(Castellani) 1is spoken ©f as chaluni, literally
meaning = sieve, owing to the pitted condition
of the thick skin of the feet. The word haja
meaning sodden is applied to the sodden con-
dition of the skin between the ¢tges, which
often gplits giving tise to the deep type of
mango toe. The cracked and fissured condi-
tion of the heel is spoken of as phata’ mean-
ing split. In Urdu the word panki is ysed,

same

[Feb., 1931.

signifying that the lesion was caused by mud,
pank.

The term keratolysis plantare sulcatum
means that the thick horny skin of the soles
of the feet is dissolved in grooveg. The term
mango toe is used to denote the thick sodden
skin that develops between the toeg, and this
may be due to ringworm or actinomyces, the
latter lesion giving rise to deep fissures between

the toes. As the lesions are more commonly

seen during the mango (monsoon)
hence the name. The cracked or gplit heel may
be due to two main causes,

season

in the monsoon
usually it is due to this jctinomycotic fungus,

and during the cold weather to hyperkeratosis
and its various causes. In 1907 Castellani des-

cribed a lesion which he called ulcus inter-
digitale and this was confirmed by Breinl
(1915) and Martinez and Lopez (1918). The

lesion commences with ltchlng between the toees,
in a few days' time a deep fissure formsl which
gradually enlarges into a large oval-shaped
ulcer. The margins consist of heaped up
sodden epithelium and the base is a dull dark
red colour, there is little or no discharge and
these ulcers are very painful. The ulcers may
also appear ©n the soles of the feet near the
tread of the great toe and the heel. We have
found the same fungus in these cases.

Definition.?In India there is a red actino-
myces that produces keratolytic changes in the
skin of the hands and feet, causing the lesions
known as  keratolysis plantare
mango toe, cracked heel, paronychia,
mycosis and vesicular eruptions.

Etiology.?The popular idea is that the
lesions are caused by walking about continu-
ously barefooted on damp soil, particularly soil
contaminated by horse manure. Our results
on soil examination tend to show that the
popular belief is true as we have recovered the
organism from both horse and cow manure.
The lesions are usually seen 1in adults and we
have not seen them in children. The ryot and
maid-servants who are continually walking
about on damp soil with bare feet are very
prone to the disease on the feet. Omn the other
hand malis or gardeners very frequently deve-
lop the lesions in or about the nail bed. The
lesions are most frequently seen during the
monsoon months, ie, during August, Septem-
ber and October. We have seen the disease
twice in Europeans, Poth were first officers on
coastal vessels plying between the different
ports of India, these officers yguyally walk about
in the morning with bare feet gyperyiging the
washing of the decks.

Clinical types.?In 1930 Acton and McGuire
described the lesion known in Bengal as chaluni
or pitted feet in detail and suggested that this
fungus may give rise to other clinical lesions.
Since then we have been able to prove that
there are four other types of lesions that can
be caused by this fungus which are shown in
Plate T, figs. 1-4.

sulcatum,
onycho-
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The commonest is the deep type ©°f fissured

mango toe depicted in Plate I, fig- 2 The_
epidermis on the sides of both toes at the lnterl
digital cleft is thickened, white and sodden 1n
appearance, usually on separating the ©oes =
deep fissure extends through the corium .1nto
the” subcutaneous tissues, 15 extremely painful
and is likely to be infected by streptococci.
At other times the infection takes place 2° 27
intertrigo between the web of the fingers
toes and extends on to the thick palmar .
plantar surface as a gyrate 2area of keratolysis
(see Plate [, fig, 1). 'More rarely the fungus
i 1s of the

Produces = paronychia about the nai o
hand (gee Plate ‘], fig. 3), s° that th§ skin
margin is thickened and lifted off the nail and
a0 orange stick can be passed under it; .
times the base of the nail is involved showing
the characteristic brittle, moth-eaten appear-
ance shown in Plate I, fig. 3- Recently
Trr. Ganapati Panja has shown in four cases
that an eczematous lesion Commencing on tl'lle
inner side of the instep on the fine skinlof this
region and extending om to the soleslw1th the

Production of vesicles was due to this fungus

(see plate 1I, fig. 5) Hitherto we had regardgd

this lesion as = manifestation of Tinea CIUILS
mfection on the feet. The lesion known as ulcus

] 101 (Castellani) is also fairly common-
wtesrgégltg}neongst persons WhoO are continually

or

or

some -

Aaq{in about on damp soil, and have a good
dea 09 friction to their feet, such as cooks,
ete. The ulcers are seen about the 1nterdlg1ta1

cleft  (gee Plate 11, fig. 1)-. Sometimes they
are geen on the great toe and heel (Plate III,
hg- 2). Sometimes these ulcers extend very
deeply into the interdigital cleft (Plate III,
3) and gy even cause amputation Ofl ’fhe
°¢ by the gecondary sepsis involving the joint
‘gee Plate 111, fig. 4). At first 51ght.somet1mejs
€5€ ulcers and amputations look like trophic
Aal and the cases are Mistaken for leprosy,
tsf}gns' i 1 and
painful character of these ulcers o
nssures readily distinguishes them from ©he
anaesthetic trophic lesions Oof leprosy. Therells
also no involvement of the nerves, anaesthesia,
etc.
described the extreme form of
lesion under
The

Breinl (1915)

nicus jpterdigitale as a separate
€ name of ulcus interdigitale destruens.
esion 'starts as a small fissure which gradually

?rms a painfyl ulcer and then spreads fair}lly
laPidly uyp towards the toe and down to the

sole of the foot. The ulcer is deep a.nd has
lrregular and the granulation CtiSSue *°
X 2dges, J scab. The

covered by an j_rregu]_ar dirty grey
cor of the ylcer is reddish and uneven,

discharges = good deal of thick yellow pus.
. ulceration may spread U.pWardS between
‘e toes and may gradually lead to complete
?ss of the affected toe, as it seen in Plate III,
9- 4 When healing occurs without amputa-

and

ton the 5djoining surfaces of the toesh may
grow together. The ulcers are very COronic
and of the

may cause considerable deformity
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foot, when the toes are amputated and others
grow together on the adjoj_nj_ng surfaces. There
is no need to classify these ulcers by =
special name, as they are only extreme cases
of this interdigital ulceration that occurs in
the condition known as haja °r mango toe:

We are now employing greater care in diag_
nosing these Jesions, which originally
regarded clinically as due to ringworm, by
staining and cultural methods, se that frequent-
ly we are finding that many of these lesions
on the feet are due to this actinomycotic fungus.
The gtaining method of McGuire's is particu-
larly useful in grriving at a correct diagnosis
of intertrigo, as we see the different organisms
which present 1in these lesions, monilia,
endomyces, ringworms, actinomyces, etc., and
one can then make , one's mind as to whether
the ringworm or actinomyces of greater

importance than the endomyces or monilia.
Cultural methods that were first used were of

little help =s the endomyces and monilia soon
overrun the surface of Sabouraud's medium and
prevent the slower growing fungi from being
seen 1n the media.

Mycology. ?The
taken from the side

were

are

are

tissue for examination is
of the plts or

keratolysis plantare sulcatum, the edge of the
keratolytic lesions on the palmg and goles, or
the topg of the vesicles. The tissue is placed
on a slide and a few drops of the following
stain poured on, 1., toludine blue gyy. 1,
acetic acid 2 ., alcohol 4 .. distilled water
to 100 c.c. As the tissue is often too thick
and deeply stained in 30 seconds for
examination, the stain is mopped up Wwith
blotting paper and a few drops ©of glycerine
placed on the slide to clear the tissue.
glass is. placed o= the top, pressure applied to
flatten out the epidermisl and the Specimen
examined with a No. 10 ocular and a ]/12th
oil-immersion Objective. The mycelium is seen
to consist of yery fine branching hyphse, seg-
mented or non-segmented. The oldest hyphge
are very finely segmented and on gyperficial
examination gppear like a chain of fine strepto-
cocci. The appearance of the mycelium has
already been shown in Plate 1, flg 2 of our
previous paper, Indian Medical Gazette, No. 3,
February, 1930.

Out of 42 cases consecutively examined by
this method of gtaining we wewe able to confirm
our clinical diagnosis in every case by finding
the typical mycelium.

Culturally the best method for igolating these
fungi is that described by Norris and his
workers, 1929. The medium which they advo-

cate has the following formula:?
Soluble starch 2

sulci in

too

A cover

co-

grms.
Dipotassium phosphate 0.5 grm.
Hydrated magnesium sulphate 0.2 grm.
Calcium chloride . 0.05 grm.
Ferric chloride 0.01 grm.
Sodium nitrate 0.05 gym.
Asparagin 0.05 grm.
Agar 20 grma.
Water to . . 1000 c.c.
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The medium is made yp to pH of 7.4. The
cultures are incubated at 25? to 35?C. or
room temperature for a fortnight. The feet
should first be well scrubbed with goap and
water and a nail brush to get rid of all the
dirt and then the surface of the foot swabbed
over with 75 per cent, alcohol. The tissue
is selected from the sites mentioned zpove, ie.,
the side walls of the gylci, the edges of the
keratolytic lesions and the topg of the yegicles,
and left in normal saline for 2 hours until
quite soft. It is there teased between two
needles into smaller bits and then placed in
absolute alcohol for 1 minute. The small pieces
of tissue are planted direct on this medium
without washing as the alcohol dries and the
bits of epidermis are planted here and there
over the plate, In four gayg' time small pink
raised colonies are geen, gradually becoming
deeper in colour (gee Plate I, fig, 5), still later
they become flat, dark in ¢olour, and have a
moist gppearance. This synthetic
inhibits the growth of most organisms like
coccl, etc.,, commonly found on the skin. If
the primary culture is not quite pure, sub-
cultures are again made on the same
medium by rubbing o» the contaminated colony
after washing in saline om plate cultures. By
this medium and plate cultures we were able
to obtain successful cultures in all of the last
42 cases Of this disease seen.

medium

The organisms
grow best at room temperature, and aerobical-

ly; with partial anaercobiasis the growth is
scanty, and with complete anaerobiasis there
was no growth on the medium after a month.
The cultural gppearances on Sabouraud's test
media, whey agar, serum, peptone water and
blood ggar have already been described in our
previous paper ©of 1930. The following sugar
media were tested: dextrose, lactose, sucrose,

maltose’ glyceroll but no acid or gas wWas pro-
duced in gpy of these gygars, there was a pro-

fuse growth o= dextrose and glycerol. Litmus
milk was turned glightly acid with the appear-
ance Oof a plnk ring at the surface, it was
slightly clotted and the medium had a mygsty
odour.

Morphology-?The fungus is best studied as
regards its morphological characters by cultures
on  ordinary test ‘tubes by growing on
Sabouraud's medium, whey agar, etc. The
mycelium will be found to consist of three types
of hyphse; aerial hyphae can be studied by care-
fully scraping ©off the top of the colony and
staining by McGuire's method; the surface
runners and root hyphae by breaking the glass
tube and making free hand sections through
the root area With a gharp Gillette razor blade.
The thin sections 0f zgar are allowed to dry
for 24 hours, then stained Dby weak carbol
fuchsin 1220 and again dried for 24 hours
and mounted in Canada balsam. The hyphae
are yery fine, about 0.8 in diameter, usually
segmented in all the different hyphse

[Feb., 1931.

In the stained preparation made by taking
a bit of the surface growth two weeks old, the
end organs are best seen. The end organs 23r€
of two kinds (gee Plate 11, fig. 1). (a) Ter-
minal fuseaux or spindles; these occur at the
end of the hyphse, are slightly curved and con-
sist of 2?3 gegments, they are probably of the
nature of chlamydospores. (6) Intercalary
chlamydospores which form gpore-like bodies
along the hyphse (c) Conidia are rounded
spore-like bodies 1 to 1.5 y in diameter, they
may De seen gingly or grouped (grappes) occur-
ring at the end or glong the course of the
hyphse, in old cultures they surround the aerial
hyphSE. As far as one can see they are not of
the nature of aleuriospores but true conidia.

This fungus therefore is a very highly specia-

lised plant, consisting of deep penetrating roots
extending into the solid media often to a depth

of half an inch or more. The surface runners

are arranged radially and gpread centripetrally
on the gyrface, giving rise to the limpet-shaped
colony. Projecting into the air are the aerial
hyphse carrying fusiform chlamydospores at
the end, or single and grouped conidia along
the course of these hyphse. The centripetal
spread 18 important in determining the ghape
of the pitg and the gyrate lesions produced by
this fungus, whilst occasionally the deep root
hyphse are able to penetrate as far as the
prickle cell layer, open up the lymphatic spaces
in this region, and give rise to vesicles. The
fungus appears to have a marked ]ytic action
on the horny layer of the epidermis of the soles
of the feet and sometimes on the palmg of the
hand,

Bergey (1930) defines the genus Actinomyces
as organisms growing in the form of a much
branched mycelium’ which may break up into
segments that function as conidia; sometimes
parasitic, with clubbed ends on radiating
threads conspicuous in lesions in the animal
body. Some are macro-aerophile or anaerobic,
non-motile. These fungi belong to a much
higher order than the Eybacteriales, seo that
morphological characters are more important
in classification than cultural characters. In
cultures, the colonies are seen as limpet shaped,
red or black in c¢olour, with deep roots pene-
trating the media, exactly similar in sppear-
ance to a fungus we have isolated several times
from cases of Madura foot. On pjicroscopical
examination of the cultures the hyphse are fing,
about 0.8 }t in diameter, about the same thick-
ness as Actj_nomyces bOViS, but much coarser
than the Actinomyces asteriodes. In the
tissuesl the hyphse break up into small seg-
ments, @nd appear like a chain of gtreptococei.
There are no club-shaped ends formed in the
tissues, =s in Actinomyces bovis. The conidia
are small round-shaped bodies formed along
the course of the aerial hyphse, at the ends ox
growing out laterally. At first they are single
but in old cultures they are grouped and sur-
round the aerial hyphse like the head of a stork.
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type of
madui ce
has

The Actinomyces bovis has the same
conidia, well the Actinomyces
of vincent. The Actinomyces asteriodes
110 conidia. The terminal chlamydospores
segmented and named by Sabouraud Juseaux,
and are seen in this fungus as well as in the

as as

are

Actinomyces bovis but not in ACtinomK(.:ei
madurm (Vincent). IR this fungus Whic
the skin of the hands

causes keratolysis ©f
and fget, there are also
Oospores which not
bovis and Actinomyces mMadurce.
s therefore a species,
has  the following differentiating charac-
ters from those hitherto described. In the

tissues, the mycelium to consist of
branching segmented or non-segmented hyphie
Spending on the age of the hyphse, the ends
afe not clubbed. In cultures the colony 8
hjnpet-shaped, red or black in colour, and the

Pigment diffuses into the media. The fungus
and aerial

intercalary chlam}
in Actinomyces
The fungus
because it

are seen

new

iS seen

consists of yootg, surface runners,

I followin end
hyphse; the latter carry the following
organs, round conidia 1 to 1.5 gt in gize, occur-

' i d sides
ring gingly or grouped 2t the ends an

the aerial hyphse.

Terminal chlamydosporesl Spindle-shaped and
broken up into 2 er 3 segments and “slightly
purved, as well as thickenings along the hyphse,
Intercalary chlamydospores. We therefore pro-
poseé to name this fungus Actinomyces kerato-
mica (. gp.) om account Of its’ property °f

thick horny layer ©°f the palms

A \ |
the
V1
Soﬁ]he Egnds and soles of the feet. '
in

We have been able to find the fungus *
évery case of the disease, and also to grow i
as to

so

ifici media
Jrom every case on artificial he tissue
fe¢ it from other organisms °r Trom the
fluids.  pipa1ly, to carry out Kock's postulates
A ! . . :
€ have to reproduce the condition 1R man ©¥
animals to that the organism ¢ patho-
genic.
" had to investigate first the poss1b111t¥
. v o
Jhat it was not a widespread saprophyte
soil. Different types of soil were c1I11tured
on Norris' medium and we could only find the
%lganism in horse- and Cow-dung and  in
Manured garden soil, but not in ordllnary St.reet
° room gcrapings, During the microscopical
; ; . . . of the tissues on
examination and insemination
culture p-4iz the soles of the feet
! . a -
noroughly washed, and in hospital ©=°es = Pro
: band ligd for = couple ©f
dactlve andage was applle The skin was
ays before taking the culture. €
len carefullv swabbed over With 75 per cent,
R T .
cohol to opviate the possibility of grlv?Wlng
3 ' ore-
saprophytic organisms from the sufface. 3
r the organisms were seen 10vading eip
into the horny layer. We also examined the
?ces of 100 patients in the hospital andf e
iGpe Dot able to recover the Orgamism “*OU
)J I¢ ] in whom
em. In cases of chronic diarrhoea,
the faeces contained Charcot-Leyden Ccrystals,
Ut no Entamoeba histolytica ©°F non-lactose
lermentors of the dysentery group, e were

prove

“ere
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These res-
and will be
Cultures were

cases

able to isolate this fungus.
ponded to iodides by the mouth,
dealt with in a geparate paper.

inoculated into guinea-pigs and monkeys super-
ficially, intradermally, subcutaneously and

intraperitoneally Wwith negative results. On a
human volunteer the skin was scraped between

the 3rd and 4th toes on the under surface of
both feet during the month of August and on
the right foot the culture was smeared over
In September a definite kera-
tolytica area appeared on this foot but not on
the other, by the end of September the lesion
had spread as far as the sole. Microscopical
examination and a culture made from this area
showed that the fungus w=s present deep in
the epidermis and was isolated in pyre culture
The lesion then cleared yp

the raw surface.

on Norris' medium.

with formalin lotion.

Differential diagnosis is extremely difficult if
we have to rely only eon clinical means, as the
differences in the lesions are usually too subtle
for anyone who has had considerable
clinical experience to differentiate them from
ringworm. Even wunder these conditions
erroneous diagnosis would be made if we had
only to rely on the naked eye diagnosis. The
use Of McGuire's modification of Ponder's stain
s simple and does not require anything more
than a microscope, slides, cover glips, the stain
and some glycerine. Lesions due to hyper-
keratosis such as tylosis of the hands and feet,
those due to syphilis and yaws known under
the title of keratodermia punctata and acro-

not

an

dermatitis perstans, cam be readily recognised
by the numerous large well gstaining vesicular
nuclei in the "scales. The ringworm fungus can
easily be differentiated from this type of acti-
nomyces, the mycelium is much thicker and
can be readily seen by the 1/6th objective.
In the older lesions of actinomyces numerous
coccal forms are seen regembling staphylococci
and one may have to examine several pieces of
tissue before the fine branching mycelium is.
characteristic of this fungus. Clinically
the condition known as chaluni or pitted soles
is usually very easy to diagnose, but the same
lesions on the hand are rare and may Pe pos-
sibly mistaken for the lesion known as kera-
todermia cribrata or punctata, = mManifestation
of gyphilis, when pit-like depressions
formed on the palms by removal of solid horny
balls from the surface epithelium. The parony-
chia attacking the skin round the margin of
the pail, non-ulcerative thickening, and raising
of the margin off the surface of the nail is
very characteristic of this disease. Again the
fungus attacking the base of the nail is more
characteristic of lesions produced by this
fungus than ringworm which wusually attacks
the free margin of the nail from the nail bed.
The deep-fissured type °f mango toe is more
characteristic of actinomyces than of ringworm.
On the other hand rj_ngworm extending to the
soles of the feet from the web of the toes or

seen

are
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the fine skin at the instep produces more Of an
exfoliative type ©of lesion with large blebs of
pustules simulating dermatitis yrepens and
causj_ng foot tethers (Cantlie), whilst the acti-
nomycotic lesions generally show more kera-
tolysis and the production of smaller vesicles
and pustules‘ Anyhow one can confirm one's

clinical diagnosis by actually seeing the causa-
tive fungusl and if this be not seen one must

search still further until a cause is found for
the production ©of the lesion. The cultural
confirmation of the lesion is a refinement neces-
sary for the research worker who is attempting
to classify the causative agents present in these
different Jlesions, which clinically simulate each
other yery closely.

Treatment.?The best treatment for the
lesions of chaluni, pitted feet and paronychia
round the nail beds is painting the area twice
a day for three weeks with a lotion containing
formaldehyde (commercial 33 per cent.) 5i to
the ounce of yater, and for the nails we usually
make yp the lotion with glycerine. In cul-
tures we found that a 1. 400,000 solution of
gentian violet was capable ©of inhibiting this
fungus. W& now use a 5 per cent, solution of
this gye for the deep-fissured type °f mango
toe as the gye does not irritate the tissue. The
pigment, consisting of resorcin oi and tinct.
benzoin co. 51 cures the thick sodden skin
between the tpeg, when applied eomnce a day
for a week or 4, but it is too dangerous to use
it if the prickle cell ]_ayer is exposed or fissures
are present between the toes.

Prevention would be simple if our patients
could give up their occupation of walking bare-
footed on sodden gi], but this is impossible in
Bengal for the ryot, servants, etc. The use of
formalin lotion applied from time to time
months at nj_ght would
prevent the lesion gpreading deep down into
the tissues and crippling the patient, thus pre-
venting him from doing his work in the rice
fields.

during the monsocon

Conclusions.

lesions known as

(1) The clinical phata
cracked heels, chaluni pitted soles, some types
of deep mango toe haja, are all due to am
actinomycotic fungus.

(2) More rarely 1t causes paronychia, ony-
chomycosis, keratolytic vesicular lesions of
the hands and feet.

(3) The predisposing constant
contact with wet earth so that the epidermis
of the hands and feet becomes sodden and loses
its protective power through the horny layer.

(4) The fungus has been found in horse-
and cow-dung, Put not in human faeces except

causes are

on rare occasions, and it is not usually present
in the soil.

(5) The lesions are widespread iP Bengal
amongst the ryots, maid-servants, etc., WhO are
obliged to walk barefooted on damp soil.

[Feb., 1931.

(6) The popular idea that it is due to walk-

ing barefooted on damp soil, particularly Soil
contaminated by horse papure,, has experimen-
tal gupport from the laboratory.

(7) We have found the fungus in 42 cases
microscopically, and by using Norris' medium
have been able to isolate it in gyery ome Of
these cases.

(8) AVe have been able to reproduce the
lesion in man from our cultures.

(9) The fungus resembles in culture an
organism we have isolated from Madura foot

in several cases, but differs in many important
morphological characters, i.e., the presence ©°f
fuseaux, single and grouped conidia, and inter-
calary chlamydospores.

(10) The fungus producing these lesions is
a mew gpecies ©f Actinomycesg for which we
propose the gpecies mame Actinomyces kerato-
lytica (n. sp.).

(11) Lesions are readily curable by = lotion
of glycerine-formaldehyde ©of to ?i or 5 per
cent, gentian violet gpplied twice a day for
three weeks.

(12) The lesion known popularly as cracked
or gplit heel, phata, seen during the monsoon
months is due to this fungus; in the winter
months it is due to hyperkeratosis and its
varlous causes.
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