
OBSERVATIONS ON DERMATOMYCOSIS IN PORTO RICO 

REPORT ON '1'HE FtniGUS COMll/lONLY ASSOCIA'1'ED WI'1'H� 
FOO'1' DYSHIDROSIS� 

A. L. CAltBI6N. 
From the School of TropiC&l Medieine of the University of Porto Rico under 

the auspices of Columbia Univel'llity. 

The organism here described has been found to be very frequently 
associated with foot dyshidrosis in Porto Rico. Although it should 
be suspected to be also related to dyshidrosis of the palms, we have 
failed, so far, to isolate it from this location. We may succeed in 
doing 80 when a greater amount of material is studied. 'Ve have 
also failed to isolate the organism from various dermatoses affecting 
other portions of the skin, in spite of the routine laboratory examina
tion of a large number of specimens from cases in which some sort 
of fungus infection was suspected. The parasite under considera
tion, therefore, has been obtained exclusively from the active lesions 
of foot dyshidrosis. 

METHODS 

In most of the patients studied, the epidermis forming the roof 
of vesicles in acute plantar lesions were used for investigation. In 
a few of the cases the infected material was taken from lesions 
between the toes. 

Small pieces of infected epidermis inoculated into proper media 
generally revealed in twenty-four to thirty-six hours a delicate tuft 
of aerial filaments. '1'he fungus soon overgrew all the associated or
ganisms rendering isolation an easy process during the third or 
fourth day. 

After isolation, the parasite was grown repeatedly in Sabouraud's 
glucose agar for morphological study. This medium was prepared 
in strict accordance with the technique of Dr. Sabouraud, Cbassaign 
peptone was obtained directly from Cogit and Co. in Paris. As it 
was impossible to obtain French sugar, Pfantiehl's dextrose having 
a specific rotation of 52.5 was used. This substitution would appear 
to make practically no difference according to Hodges ' experience 1. 

1 Hodge.. R. S. : Cultures of Ringworm Fungi on Sabouraud'. Proof Medhuna and on 
Mediums Prepared with American Peptone. and SUlLan. Arch . Dennat. '" 8)-pb ., 18: (II) 
852. 
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The result ing pH was 5.4. Immediately after preparation the me
dium was poured into Petri plates to a depth of JA of an inch . 

The microscopical characteristics were studied in hanging drop 
cultures. 'I'he recently isolated organisms were first grown upon 
Sabouraud's glucose agar for a few days. Small pieces from the 
cultures so obtained were then transplanted into a series of tubes 
containing four per cent glucose broth for twenty-four hours, after 
which from fifteen to twenty hanging drops (fou r per ceut glucose 
broth) were carefully inoculated under aseptic conditions with one 
or two of the growing particles. These cultures were set aside at 
room temperature and observed under the microscope every twenty
four hours. 

MORPHOLOGICAL STUDY OF OULTURES 

One-week cultures upon Sabouraud's glucose agar form a thick, 
plane, smooth, and prominent layer of fluffy growth about 1Ys inches 
in diameter, having a circular contour and a knob-like pro jection at 
the middle. The central area is of a light cream color and shows a 
powdery st ructur e. The periphery appears more duvetous and white . 
Examined from the back, a dull mauve pigmentation is observed 
toward the center. 

At th e end of two weeks the growth has generally doubled its 
diameter, its border losing regularity. Centrally the surface becomes 
more markedly powdery and rather granular in appearance. The 
creamy pigmentation, becomes duller in tone. A few irregular de
pressions are beginning to form around the central knob and the pig
ment at the back will be found to have considerably extended toward 
th e per iphery. 

Cultures three weeks old have increased their size to about four 
inches in diameter. The central port ion shows marked, irregular, 
radial folding and a thin, diffuse, snow-white, pleomorphic growth. 
From the back the mauve discoloration, which now extends to a 
short distance from the border , has become darker toward the cente r , 
taking at this place a dull greenish tone. 

These morphological eharaeteristies are strikingly constant and 
the organism may usually bc identified by the gross appearance of 
the cultures (see Plate I). 

MICROSCOPICAL CHAR.-\CTERISTICS 

Direct microscopica l examination of the infected epidermis prop
erly treated with a forty per cent solution of potassium hydroxide re
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veals an abundance of long, undula t ing, septate and branching 
mycelial threads some of which have developed arthrospor es (see 
P late II). 

Hanging-drop cultures are most frequently fert ile revealing fruc
tification forms often as early a' twenty-four hours after inoculation. 
They are most flour ishing when forty-eight hours old. The mycelial 
threads are from 3 to 6 microns in width, contain septa at variable 
intervals and often follow an undulating course. Forty-eight hours 
after inoculation many of these threads will show refringent portions 
of the protoplasm at the site of which there is considerable engorge
ment while t he rest of the filament becomes thin and atrophic. These 
protoplasmic condensations may extend over a considerable distance 
or they may occupy only a short segment of the hyphae. l\lany of 
them appear divided into shor t articles by numerous transverse 
walls while the borders take a festooned appearance forming charac
t er istic arthrospores. These arthrospores are most typical in cultures 
three days old. 

Sporulation may be observed best at the end of two days. Grace
ful "thyrses" bearing both lateral and terminal, pyr iform, ovoid or 
almost round conidia are usually seen in great abundance at this 
ti me. The size of the spores is qui te variable. Some are 2 by 3 
microns, while others may be as large as 4 by 6. The terminal ele
ments may reach even larger dimensions and develop t ransverse 
septa t aking th e characteristics of fusi form organs. Some fertile 
clements show a Iairly marked tendency to branching. 

"Fuseaux" are usually abundant after forty-eight hours. Their 
size varies w.thin a wide range, the largest measuring approximately 
12 by 60 microns. Their ends are rounded and their sides festoone d. 
They are divided by transverse walls into a number of compart
ments- 2 to 8. They may grow as the terminal elements of conidia
bearing hyphae, but more frequently they emerge from special fila
ments giving rise only to these organs. Ordinarily they are not born 
directly from the sides of a fertile th read, but at the end of lateral 
branches growing fro m it. 

Characteristic spirals are also encountered in drop cul tures. 

COMMENT 

The cultural characterist ics of the parasite above described show 
resemblance to a number of known species: (a ) Trichoplujton gra
nulosum and (b) Trichophyton laciicolor (Sabouraud ) j (c) T riche
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phyton gypseum, variety C (Ilodges), and Epidermophyton gypscum 
(Mac Carthy ) . 

'Ve would hesitate to include it in the first two sp ecies. Our or
ganism does not appear to attack the hair. We have failed to isolate 
it from the rare eases of tinea of the scalp occurring in t his Island 
and nothing could explain the absence of the specific triehophytia 
in a region like Po r to Rie o where the organism concerned is so 
very frequently encountered in foot lesions. Moreover T richophyl on 
qranulosum. does not produce fusi form bodies in hanging-drop cul
tures while the organism here described does. On the other hand 
the latter does not produce the nodular organs wh.ch arc so cha rac 
teristic of Trichophyton lactic olor. 

Hodges would seem to classify the organism descr ibed in his paper 
as 'I' r ichopliyton granuosum ("'l'r~"chop1JJ·ton gypseum, variety 0") . 
W e should like to remark in this connection, however, that Trycho
phyton gran ulosum as de icribed by Sa bouraud does not produc e ei
ther ••fuseaux " or spirals both of which were present in the organism 
reported by the former author. Be that as it may, cultures of our 
r ngus wer e r ich ill arthrospol-es and protoplasmic condensations 
none of whic h were noted by Hodges in his description. Otherwise, 
Hodges ' organ ism and ours are indeed very closely similar. 

So far us Epidermophyton gyp. cum (. l ac Garthy) is concerned, 
cul tur es of that species " in gouttc pendante " never gav e rise to 
[useaua. 

Under such circumstances th e classificat ion of the fungus under 
study becomes a difficult matter and it would seem ad visable to 
wait unti l more information is gathered in connect ion w.th some of 
t he organisms more recently described before a definite classifi ca
tion is attempted. For the present we sha ll be sat isfied to give out 
the r esul ts of our obser vati on in this field wit h the hope t hat th ey 
may throw some light on the subject of epidermophy tosis. 
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CHART I� 

CCLT11B.ES 7, 14, AND 19 DAYI5 OLD UPON SABOUBAUD 'S� 
GLUCOSE AGAB.� 



OHART II� 

INFECTED EPIDElUrIIS 



CHART III� 

HANGING-DROP CULTURE : ARTHROSPORES, PROTOPLASMIC CON�
DENSATIONS AND SPORE·BEARING HYPHAE� 



CHART IV� 

HANGING·DROP CULTURE: "FUSEAUX", CONIDIAS AND PROTO·� 
PLASMIC CONDENSATIONS.� 




