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The writer first recognized the presence of tropical sprue in Porto
Rico in the summer of 1908 and from that time, for five years, made
persistent effort to conneet the elinical history of the patient with
some definite etiologic agent. In the latter part of 1913, a yeast
found in bread and in the feces of sprue patients with gaseous dis-
tension of the intestine and diarrhea, enhanced by the ingestion of
an excess of sweets and cereals, led him to investigate its pathogenic-
ity in experimental animals where he discovered what he then con-
sidered ample reason for incriminating a definite yeast-budding
fungus which he named Monilia psilosis.

The examination of a large number of cases of sprue with an
equal number of those without this disease, to determine the relative
frequency of this fungus in the stools of each of these two classes
of patients, was then planned. The series of cases was begun early
in 1915, commencing with that of a boy, of six years of age suffering
from sprue in whom the first specific monilia had been recognized.
The intention was to assemble data from a thousand cases but in-
experience made this plan too comprehensive. When one reflects
that feces had to be planted in Petri dishes on solidified glucose agar,
suspicious colonies fished, purified by the Koch three-plate method,
examined miecroscopically for morphology, and each pure culture
transferred to U-tubes containing a two per eent solution of each of
some Sixteen sugars, to litmus milk, to gelatin by stab and to a
Sabouraud glucose agar slant, to be observed daily and recorded, it
can be seen that a thousand cases would have taken at least five
or six years.

The protocol also demanded that as soon as the sugar peptone
water fermented, it must be tirated hy the old %’g—- sodium hydrate -
solution method. In those days pH and the rapid and easy method
of watching acid fermentation by incorporating an indicator with
the original medium was unknown and fermentation meant, cur-

rently, the production of gas only. If a yeast failed to produece
810




THE RELATION OF MONILIA PSILOSIS TO TROPICAL SPRUE 311

gas in two weeks, it was then titrated to determine any change
in acidity. Of course, several careful titrations of the original
medium before inoculation furnished the basis for determining the
amount of gain or loss in acidity subsequently.

By this time, Castellani’s first classification of Monilia, chiefly
on the sugar-fermentations, feil into the hands of the writer but be
soon found that classification of species by sugar-fermentation phe-
nomena alone was productive of conflieting results. It was found
that not only did Momlia psilosis ferment with great regularity
glucose, levulose and maltose on first recovery, but that on subsequent
subeulture it would either fail to ferment maltose, or even ferment,
in addition, saccharose and galactose, one or both. Vieeversa, a
yeast would be found now and them, which, on recovery from a case
of sprue would not ferment maltose yet immediately thereafter in
subeunlture in the same batch of medium would ferment it.

The result was that Moniliz psilosis began to counterfeit many
of Castellani’s species and as that author gave no supporting mor-
phology for his different species, considering their peculiarities in
sugar fermentation the principal if not the only means of disting-
uishing them, skepticism as to their reality began to creep in. This
was followed by convietion when from two cases of severe sprue, a
small, irregular yeast with some stringy myecelium which failed to
ferment maltose was converted into the large, brilliant yeast and
stout mycelinm, with fermentation phenomena typical of Monilia
psilosis. And this mutation was secured by passage through labora-
tory animals employing huge daily intravenous doses. Moreover, a
concomitant inerease in virulence had taken place and the organ-
ism which had taken many days to kill, now killed in a few hours,
even before colonization in the animal could have advanced very
tar,

These aberrances of Monilig psilosis are not uneommon, although
as a rule it is the normal type that is seen, but the faet that this
gso-called typical reaction to sugars is so often replaced by such de-
partures from what we choose to call the normal, makes it clear
that the distinetion between ‘‘species’ can not rest on so mutable
a basis.

From that time on, the writer has been convinced that fermen-
tation tests alome can not be depended upon for the purpose of
elevating a monilia to specific rank, and that while fermentation
tests form one of a number of valuable means to determine the
nature of a given monilia, many of those so far deseribed by Cas-
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tellani are not valid and are probably variations of the same species
with shifting fermentative powers,

This paper is the result of the above-detailed train of thought
and has only now received substantial backing from a totally new
set of experiments which will conclude the rehearsal of these early
attempts. It will begin with a description of what was done in this
regard in the years 1915-1917. 'The results of this work have been
briefed in a general way in previous papers, but the laboratory data
has never before been published in eonnection with the clinical cases,
chiefly because at the time such minutia was of no interest. To-day
it should have a very poignant meaning to those who are engaged
in solving this great disease-problem of the hot countries, partic-
ularly because it was done with such eare. The writer has never
studied the biochemical and biological characteristics of these fungi
in relation to the clinical history of the host with more care thau
in this series. It may be said with truth that from 1915 to 1917
his entire time was devoted to a clinical and laboratory study of the
cases, the vast majority of which were out-patients and, all save three
were treated as his private patients.

The clinical part of this work was performed in his private
office. The feces were sent to the laboratory with a key number
and thereafter no connection with the clinical case was in evidence.
Naturally, the relation of the number to the case was soon forgot-
ten and thenceforth all mycological work was limited to laboratory
tindings without reference to the source of the culture, This was
done deliberately to prevent any unconscious attempt to make the
laboratory findings agree with the ease. Thus the elinical diagnosis
was strietly eclinical and is referred to in the protocols as the ‘‘jus-
tifiable diagnosis.’’

As will be seen later, it is helieved that Monilia psilosis is an
extremely frequent saprophyte, especially on fruit. Only under
propitious circumstances does it colonize in the intestinal canal. It
is, therefore, entirely reasonable to suppose, and from Fairley and
Mackie’s studies to believe, that the organism may be cultivated
from a large number of persons without sprue, provided that per-
sistent effort be made to find them. These organisms can be found
en voyage throngh the bowel of many persons without sprue. But,
as will be seen, one fecal culture of such persons will reveal a
stray organism in only about six per cent and then usually to the
extent of only one or two colonies, unless, after a large meal of
fruit or other contaminated food stuff, a shower of Monilia may
be encountered. '
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On the other hand, cases of sprue cachexia are frequently free
from Monilig psilosis. Tn this case it is the sequela of sprue with
which we have to deal; with the downfall of glandular funetion
and a hypoplastic bone marrow, and not a continuous increase in
the number of infecting fungi. The efflorescence of the latter has
heen already controlled by a medically or instinctively enforced diet
and perhaps in many cases by a terminal change in the pH of the
intestinal canal, which depresses the colonization of such fungi.

Now, as a matter of faet, in all save this cachectic stage of
sprue fecal cultures are wont to give a strikingly large number of
colonies and in cases not sprue, these organiems are apt to be absent.
Tn only twenty cases were cultures made more than once and then
only after an interval of months: in ten cases of sprue in which
Monilia psilosis had heen found on the first occasion, the feces re-
mained still positive on the second; in three cases not due to sprue,
reculture of feces found negative on the first occasion were still
negative on the second; two cases of sprue, negative on the first
feeal eculture, hecame positive on the seecond, and, vice-versa, one case
of sprue and one of chronie indigestion, after having been positive
en the first, were negative on the second; three cases of sprue
were negative in both fecal eultures.

Anderson’s method of contaminating solidified Sabouraud agar
in Petri dishes at a given number of points and, after incubation
noting the percentage of contaminated points yielding colonies was
not then known, but the general statement ean be made without the
slightest fear of error that cases of active sprue yielded a high
percentage of colonies and cases not sprue were generally negative.

This series remained unfinished, for before an equal number of
cases not sprue could be collected to contrast with the cases of true
clinical sprue, the World War took the writer hurriedly to France
in June of 1917. Nevertheless, if there be any doubt as to the
prevalence of Monilia psilesis, in persons without sprue, a later
study of 178 healthy persons revealed on first fecal culture only
5.6 per cent of carriers of Monilia psilosis, and raised to sixteen per -
cent if possible aberrant forms are included. In ninety-nine of
these cases fecal culture was negative for all fungi.

It can therefore be concluded that even in a sprue-ridden country
like Porto Rico, a single fecal culture will only reveal from five to
six per cent of Monilia psilosis carriers.
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ANALYSIS OF THE CASEs oF 1915-1917

While table I presents 266 mycological cases, in reality there ara
cnly 239 which are clinical. This is explained by the reapperance
f the same ecase under a different laboratory number in twenty-five
instances. In addition, two laboratory numbers were blank since
the records were lost.

There were 163 cases of sprue. Twenty-three, or 14.1 per cent
hegan at six years of age or under; eight were under one year. In
twenty Sseven, or 16.5 per cent of the cases, the onset was acufe,
generally in the form of an entero-colitis, at times simulating dysen-
tery. In 31.9 per cent of the cases other persons of the family
suffered from sprue; in a few of these cases the mothers of infants
with the disease had sprue. The diagnosis made was strietly a
clinical one and had no laboratory basis whatsoever. Many of the
cases of ‘‘chronic indigestion’’, ‘‘entero-colitis”’, and similar dis-
orders of the gastro-intestinal tract may have been the beginnings
of sprue or a mild form thereof. In some of these cases this was
shown by subsequent history to have been the case. The justifiable
diagnosis of sprue was made on the classical symptoms: sore tongue,
burning in the epigastrium and gullet, excess of intestinal gas, and
a light-colored, frothy diarrhea, with marked loss of weight and
strength and a smal]l liver. The diagnosis of sprue cachexia gen-
erally included a pernicious type of anemia. ‘‘Tongue sprue’’ and
intestinal of ‘‘incomplete’’ sprue’ signify that the signs of the dis-
eagse were limited to tongue or intestine respectively.

Table IT shows that there were 114 cases from which Monilia
psilosis was isolated; 127 of these, or ninety per cent were cases of
sprue. The degree of these cases was as follows: Mild sixteen; mod-
erate thirty ; severe thirty-nine; eachectie thirty; tongue sprue seven;
intestinal sprue five; total 127. Of the remainder, or fourteen cases,
thirteen were suffering from gastro-intestinal disorders.

All of these strains were consistent in the morphology; all
produced gas in glucose, levulose, and maltose bouillons, presented
an inverted pine tree growth in gelatin stab, and failed to aecidify
milk, The 141 cases are represented by 152 cultures. Of 146, all

' save sixteen produced acid fermentation of saecharose, or enghty-nine

per cent. Gas was produced in this medium in forty-six, or 31.5 per
cent, Of sixty-seven cultures, all produced acid fermentation of
galactose; twenty-one, or 81.2 per cent produced gas.

The average gain in acidity at time of fermentation in 151
glucose bouillon cultures wag 3.7 (expressed in ee. of a twentieth
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normal sodium) in 3.9 days; of 151 levulose bouillon eultures it
was 3.3 in four days; of 152 maltose bouillon cultures it was 4.
in 48 days; in sixty-seven galactose bouillon ecultures it was 1.7 in
12.7 days; in 129 saccharose bouillon cultures it was 2.17 in 11.6
days, but in sixteen other cultures, there ‘was a loss of acidity of
0.28 in 15.5 days. The growth of Sabourand slant at the end of
the first week was typed as follows:

‘A’ Smooth, shiny, creamy consistence with well-defined
border. Growth raised; no marked mycelial exten-
sion, twenty-four eases, or 15.8 per cent.

““B”’. Growth raised, center verminous; border deeply ridged
radially and well-defined. Mueh mycelial extension
into the depths of the medium, seven cases, or 4.6
per cent.

0”, Bame as ‘A’ but with mueh myecelial extension into
depths of medium and at border which is therefore
hazy and indefinite, twenty-two cases, or 14.4 per
cent.

“PD’’. Same as ‘‘C’’ but border well-defined and little lateral
myecelial extension, eighty-five cases, or 56 per cent.

“E?. Same as ““C’7 but border dull and radially guttered, two
cases, or 1.3 per cent,

“F?’. Raised, puckered center; border smooth and well-de-
fined; much myeelial extension into medium, ten
cases, or 6.5 per cent.

““@’’. Honeycombed surface; border indefinite; myecelial ex-
tension, one case,

“H?’, Only a honeycombed surface, one case.

The outstanding macroscopic peeuliarity of these Sabouraud
glucose slants was the color: 126 were a cream with a green or
faint green tint, suggesting the color produced on a fluroseopiaq
sereen; twenty six were a simple eream. Thus 82.9 per cent gave
a greenish hue to the eream color but this was only noted on growing
the enltures in the dark,

Table IIT shows that forty mycological cases herein detailed
present thirty-seven clinical ones. Fourteen of these were cases of
sprue, classified according to degree as follows: Mild three; moderate
one; severe five; cachexia three; tongue zero; incomplete two; total
fourteen.

All save gix of the remaining twenty-three complained of indiges-
tion or diarrhea. In gemeral, the yeasts were small and granular
* in all, save on the frequent oceasions of those fermenting a sugar.
In glucose and levulose these were often large and typical bat in
maltose and saccharose small and rachitic or irregular in shape and
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size, The myeelium was usually scanty, often limited to a few dis-
jointed articles or long, thin, hyaline hyphae.

These strains ean be divided into the following types according
to the sugar-fermentation reactions:

(1) Gas in only glucose and levulose ———- 20 cases (7 green)
(2) Gas in glucose, levulose and saceharose omly— - —__ 7 cases {3 green)
(3) Gas in levulose, maltose, and saccharose _ ——o_____ 1 case
(4) No gas in any of the sugars . ___ 1 case
(5) Glucose and maltose alone yielded gas 1 case (1 greem)
(6) Gas in levulose only-_-___ 1 case (1 greem)

In case 255, two strains are detailed, one in which all four sugars
were gas producers but which on gelatin stab yielded no mycelial
extension despite the faet that fragments of myecelium were seen
here and there in miecroscopical preparation; the other only fer-
mented glucose and levulose with gas-production, but typieal inverted
pine-tree in gelatin stab was clear. Both gave a faint green growth
on Sahourand slant.

The average gain in acidity in thirty-nine cases at the time of
gas production was 3.2 in 6.1 days for glucose; in thirty-eight
cases in levulose 3.2 in 7.5 days. The average gain in acidity in
thirty-two cases shown in maltose bouillon was 1.7 in 14.4 days;
in two others there was neither gain nor loss; in six cases there
was a loss of 0.22 in eighteen days. The average gain in acidity in
thirty-four cases sown in saccharose houillon was 1.47 in 14.2 days:
in four more than the los was 0.45 in 13.2 days.

The type of growth on Saboraud glucose slant at the end of the
first week was as follows: ‘“A’’ twenty-eight cases, or 70 per eent;
““B’’ two cases, or 2.5 per cent; ‘‘C’’ three cases, or 7.5 per cent;
“D? four cases or 10 per cent; ‘‘T’’ two cases or 5 per cent; and
““G’? two cases, or 5 per ecent,

The greenish-eream eolor appeared in only twelve, or thirty per
cent; the rest were eream. Tn gelatin stab, the inverted pine-tree was
noted in twenty-five, or 62.5 per cent; in nine the extension was short
and close; in six no mycelial extension was noted although my-
celium was found microseopically in scanty amount.

This table gives myeologie details of certain Monilia which it s
1eaSonable to strongly suspect are temporary or permanent variants
from Monilia psilosis. This is seen from the persistence in some
of the characteristic greenish hue lent to the cream eolor in the
Sabouraud slant, the frequent production in gelatin stab of long
pine-needle extensions, and the typical morphology often found in
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those sugar bouillon in which gas was produced. But the tendency
of such atypical strains is toward a depression of the maltose fer-
menting function, a depression which may involve one or more of
the other sugars; toward a shortening or disappearance of this ex-
tension of mycelium from the gelatin stab; toward a marked re-
duction in the size of yeasts which become granular and often lack
of vacuoles with the eustomary motile body, as well as a great re-
duction microscopically in breath and frequency of mycelium.

Cases thirteen and fourteen presented all of these aberrations
to an extreme degree and yet by passage through animals regained
their perfect type, with all the characteristics of a normal Monilia
psilosis. Another departure from the normal for typical Momlia
psilosts 18 seen in the second table where 82.9 per cent of the Sa-
bouraud slants presented a greenish or faint greenish hue to the
eream color. In this series of forty, only thirty per cent presented
this tinge.

Table IV shows that of the sixty-one cases in which Monilie
psilosis was found, there were twenty-two cases of sprue, as follows:
Mild six; moderate seven; severe three; cachetic three; incomplete
three; total twenty-two.

A monilia was found in twenty-three of the sixty-one ecases, in
fourteen of the twenty-two cases of sprue and in nine cases clin-
ically not sprue, but of which seven had some gastro-intestinal dis-
order. This monilia did not ferment maltose and was small and
irregular, as a rule, although at times morphologieally typical. The
labor of attempting to endow all of these strains with the char-
acteristics of Monilia psilosis by passage through animals was only
performed in two, but in these (cases 13 and 14) it was entirely
successful. All of the cultures herein referred to in this paper
were subeultured and delivered to a well known laboratory in the
United States when the writer left for France at the time of the
Great War, a duplicate set being left in the laboratory of the In-
stitute of Tropiecal Medicine of Porto Rieco, with the assurance
that they would be regularly transferred, but the conditions of
war in the home country were such that they had to be abandoned
and on my return were found to be non-viable. For this reason the
attempt to convert them into typical Monilia psilosis can no longer
be made. It is not, however, begging the question to presume that
some of these aberrant strains might have been degraded forms of
Monilia psilosis.

The elinical cases in Tables II, I1I, and IV, when totalled, tally
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with the clinical notes of each case found in Table I. Table V is
for the purpose of aceentuating the coincidence of typiecal eultures
of Monilia psilosis and those which we have referred to as possible
atypical forms of the same species so often recovered from the same
fecal culture. Here again we see that in the latter there are gen-
erally four oustanding differences from the type of organism we
have been referring to as Monilia psilosis: (1) Maltose bouillon
is not fermented; (2) The Sabourand slant is more apt to strike
a cream color without a greenish tinge; (3) The mycelial exten-
sion from the gelatin stab is shorter, heavier, more dense, and more
branched—the ‘‘inverted firtree’’ and, at times, the ‘‘test tube
brush’’ types; and (4) The yeasts are much smaller and more
irregular and the mycelium is scanty and narrow. It is noticeable
that in many cases the glucose and levulose cultures which ferment
with gas, show perfectly typical forms of Monilia psilosis, while
the maltose eultures not produeing gas are the ones presenting the
small and irregular forms. In at least a dozen instances such
atypieal forms have been eonverted into mormal Monilia psilesis by
passage. Such atypical forms of this organism, if indeed they are
degraded from their normal type, are not usually pathogenic for
anmals, save for enormous and repeated inoculations.

SUMMARY

Of 163 cases of clinical sprue, 127 or 77.9 per cent were positive
for Montlig psilosis; fourteen more, or 8.5 per cent were positive
for an atypical Monilia psilosis; still fourteen more, or another
8.5 per cent, were positive for a monilia similar to two strains
(cases 13 and 14) which by passage were converted into Monilia
psilosts.

To be severely exact, we can say that 77.9 per cent of these 163
cases of sprue were positive for Monilia psilosis. Admiting the pos-
sibility that in 8.5 per cent more, an atypieal Monilia psilosis was
found, this percentage of positives rises and we find that in from
seventy-eight to eighty-six per cent or more this organism has been
recovered.

On the other hand, of a total of seventy-six cases which were not
sprue, Moniliag psilosis was found in fourteen, or 18.4 per cent, but
thirteen of these were manifestly suffering from indigestion or diar-
rhea. If atypical forms of the organism are included this frequency
would rise to forty-eight per cent, but, again, seventeen of these
cases also were suffering from the same vagaries of the intestinal
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tract. In other words, of these thirty-seven cases thirty may have
been in the early stages of sprue or suffering from an incomplet2
and mild form. At this point it is well to remember what appears
previously, that of 178 presumably healthy persons only 5.6 per cent
of carriers were found; while in these cases atypical forms were not
ineluded, they can be added by anyone who feels that they should be,
without seriously disturbing the evident great disproportion.

Sprue is generally a most insidous disease. In the first place,
it complicates many slow-going and fatal diseases of the tropies.
It is not enough to say that a man has tuberculosis, or cancer, or
dysentery, and not sprue. One must take a careful history of the
digestive system. All of these and similar invading affections bring
serious malnutrition, and malnutrition is usually the real basis for
sprue; upon it is usually engrafted sprue. The very diet em-
ployed to cure dysentery may provoke sprue, so much so that some
of the most violent discussions over this irritating disease have
been founded on the theorem ‘‘Sprue is nothing but a form of
dysentery.”” The din kept up for years until we found out what
dysentery meant. In faet, the elamor is threatening to begin again
with McCarrison’s proof that a scurvy diet will produce the colonie
lesions of dysentery without the slightest help from the bacteriologist.
In the second place, ‘‘ehronic indigestion’’, ‘‘chronic-entero-colitis’’,
‘‘diarrhea’’, ete., are terms loosely employed by many physicians to
express all the way from a disfunetion to a low-grade inflammation
of the gastro-intestinal tract. Now, as we have seen, only about six-
teen per cent of the cases of sprue begin acutely and ninety-nine
chances out of a hundred, they are diagnosed otherwise. The rest
begin, saving rare exception, with this very picture of chronie indiges-.
tion or chronic entero-colitis.

Thus the writer has come to much the same conclusion as
Fairley and Mackie. In fifty per ecent of these cases not clinically
sprue, a typical Monilia psilosis, or some nearly related or atypiecal
form thereof, has been found in the feces.

The writer has not presumed to draw a conclusion for the med-
. ical profession by diagnosing what is clinically a mere indigestion
or diarrhea as sprue, simply because it was accompanied by Mo-
ntlia psilosis in the feces. Fairley and Mackie have failed to state
the exact condition of the digestive tract in fifty per cent of their
cases clinically not sprue.

If sprue is an insidious disease usmally beginning by gradually
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failing digestion may we not suggest that some of these cases which
present this clinical condition together with Monilia psilosis in the
stools be classed as clinically unrecognizable cases of sprue? In

" short if the cause is not recognized and we do not accept this pol-

icy as to clinically unrecognizable cases how may we arrive at a
diagnosis?

Sprue is not sudden or abrupt in its progress but to the con-
trary gains a stealthy and subtle headway upon the patient: So
much so that a sprue patient may frequent the best medical cen-
ters of the North for months and not obtain a proper diagnosis of
his case.

This does not prove that sprue is caused by Monilia psilosis.
Favorable conditions offered by a diseased digestive system may
offer a preferred medium for an entirely harmless saprophyte. But,
as we have just seen, neither does the fact that half the patients
suffering from other diseases that harbor the organism prove that
Monilia psilosis is not a factor in producing the clinical picture
that we recognize as sprue. If however, this organism is a proven
pathogen elsewhere, such as in the tongue of thrish, the lung, the
tonsils, the bone, the skin, we are apt to be guarded in stating
that it is not related to sprue.

The second part of this paper is offered, merely as a sugges-
tion that Monilia albicans, Monilia psilosis, Monilia Pinoyi, et al.
may be one and the same yeast-budding fungus first deseribed by
Robin in 1853.
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TABLE 1

BUCCINCT OLINICAL NOTES; CASES WITH TYFPICAL MONILIA PSILOSIS

Case

Justifiable diagnosis

Remarks

2....
. .enne
B8li.uuse

Bprue, severe..
Sprue, mild ..
Bprue, tongue. . .
Sprue, cache

Bprue, severe..........
Bprue, severe..........

Sprue, moderate
Bprue, moderate
Bprue, severe. .
Bprue, cachexia,
8prue, cachexia,
Sprue, cachexia, ..

Sprue, severe..........

Bprue, cachexia.......
Bprue, cachexia. ......
Bprue, cachexia.

Sprue, moderate
Chronic indigest

Sprue, cachexia. .
bprue, severe. .

Bprue, severe..........
Sprue, moderate. .....

Sprue, or incomplete. .

Bprue, severe..........

Bprue, moderate. . ...
8prue, severe..........

Acute indigestion. . ...
Bprue, cachexia. ......

Sprue, SeVere..........
Sprue, moderate. . ....
Sprue, cachexia.......
Chronie indigestion. . .

Healthy..........
Chronic indigestion. . .

Pellagra.........
Bprue, cachexla.......
Bprue, cachexia.......
intestinal 4
8prue, or incomplata. .

Bprue, severa..........

Bprue, severs...... e
Sprue, moderate. . . .

Bprue, incomplete, . ...
(or intestinal)

Bprue, moderate. .....

8prue, incomplete.....

Began at 3 years of age as acute entero-colitis; now 6 years old.
Bister has same disease. Bee case 192

Has a typical and intermittent diarrhea; 2 years old

Begare gastric hemorrhage in course of diseass. Died a year later,

evere a.

Mother has same disease. Began at 9 months of age with acute entero-
colitis. Now two years old. Anemic.

Four years duration. Aunt died of same disease. Anemie. See
case 186,

Anemic.

Duration 4 years.

Several of family had same disease. Duration 5 years,T

Duration 6 months. Extreme anemia,

Extreme anemia; moniliasis of vagina. Died,

Anemic, Bix yearsduration. Sister-in-law hassame disease. Died,
Ses case 192

Anemia. Attacks like pefit mil. An atypical Monilia found which
became typical M, 0sis after passage through guinea pigs. See
case 158,

Seven years duration. Died. An atypieal Monilia found which
became typical M. psilosis after passage though Tuinea pigs.

Fifteen years duration. Whole buceal cavity and lips raw, Thirty
vears old; weight 74 Ibs. Anemie,

Degan as an acute dysentery ten years ago. Anemie,

Seven years old. Duration 4 years.

Three years duration: burning epigastrium, exeess of intestinal gas
and amall liver.

Anemic. Attacks of urlicaria. Sick 3 years,

Acute case of two months standing, Began with sore tongue.

Hixteen years duration. See case 202.

Four months duration. Began with pain over gallbladder, and fer-
mentative diarrhea,

Duration one month. Bister of case 9. Sore tongue, burning epi-
gastrium, excess intestinal gas and white stools but no icterus nor
diarrhea. Anemia,

Began acutely with diarrhea and sore tongue 11 years ago. Unels
has same disease. Bee case 187,

Son has same disease. Anemia. Four years duration.

Ten years duration. TIncessant vomiting. Anemia. Began like an
ncute dysentery. Great ptoses abdominal viscera and emaciation.

One month doration. No diafrhea but sore tongue.

Nine months old. A violent entero-colitis after eating bread for the
gt‘}l time; fever at first, Tongue completaly raw, stools white and

y.

Bafa.n uissaoute entero—colitis at 2 years of age; is now 4 years old,

nemia.

B?m at 3 years of age with severe entero~colitis; now 6 years of age.

ather died of sprue. Has moniliasis of vagina. Anemia.

Duration 6 years. Mother has same disease. Tongue only raroly
sore. Anemis. (Great emaciation.

No diarrhes nor sore tongue but burning in epigastrium and great
exoess of intestinal gas.

No signs of sprue.

Duration 8 months,

No gastro-intestinal vagaries,

Burning in epigastrinm and excessive intestinal gas. Only ocea-
sionally diarrhea. See case 210,

Typleal case from 8t Thomas,

Severe anemia. Duration 8 months,

Began acutely 8 months ago. Died.

Never had sore tongue. Much gas. Frequent attacks of white
frothy diarrhea. Anemia. Emaciation, Sister has same disease.
Fojlowa? amebic dysentery contracted in 8t, Thomas five years ago.
nemis.
Acute caze of one month duration. Isoneand a hall years old, Anemia
Acute case developing one month alter reaching Porto Rico form
Santo Domingo,
Has never had sore fongue but stools are typleal. Anemia,

Acute case in infancy.
No tongue symptoms; diarrhea typical. Several cases of same disease

(or intestinal) in family.
......................... Sea case 62,
Bprue, mild........... Generally constipation with perlods of typical stools. Tongue typical
Anemia. Mother and aunt have the same disease.
49.......| Bproe, mild...... 3
N *—Bignifies a resident of the temporate zone, i, 8, Not native to the troples.
. i
e _—
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TaeLE 1—Continned

SUCCINCT CLINICAL NOTES; OASES WITH TYPIOAL MONILIA PRILOBIR—Oont.

Case

Tustlfiable diagnosis

Remarks

Chronie indigestion., . .
Psycasthenia..........
Chronie indigestion. . .
Enterc—colitis.........
Sprue, incomplete.. . ..

Sprue, modareate. ... ..

Bprue, severe.. LAy
Chronic mdlgesuou, A
Sprus, mild. .. _.......
Chlorosis, .. .. T,
Bprue, mild. .
Orchitis, .. ........0co.
Sprue, intestinal. .. ...
{or incomplete)
Sprus, mild...........
8prue, moderate

Healthy
Sprue, oncomplete. . ..
(01' lntwtl.nai)

Car bun 8.
Bprue, incom pl ote. .

(or int estmal)
Unecinariasis.. i
Sprue, severe..........

Chronle entero—colitis,
Sprue, severe..........

8prue, moderate. .
Sprue, mcumplete

Hproe, severse..,.......
Sprue, moderate

Sprue, mild. .. .. -
8prue, cachexia. .

Chronic indigestion. . .

Chronie indigestion. . .
8prue, mild

Catarrhal jaundice. .. .
P yea thenda, ...

Sprue, evere.
Bprus, mild. ..
Sprue, mild. ..
Bprue, tongue.........

Sproe, cachexia, ..,...
Duration, since child-
hood.

Bprue, severe..........

Sprug, moderate. .. ...
Sprue, ¢ i

Bprue, moderate
Sprue, cachexia. .
(o) roulcindimtibn

Chronie indigestion, . .
Appendieitis..........

See case 153
Is two years cld. Has geo%ranhlc tongue.

Bix years residence here hortly after arrival began to digest food
badly, Some loose fermented movements. Reculture case 180,
Mother of case 48; has a gigter with the sama diseass. Apemia. In-

digestion for twanty vears. Recnlture case 207. {nce had severa

sprue,
Has had the disease since childhood.

uent stomatitis but rarely typical stools.
At times a typical dlarrhea,
A mild relapse from a previous attack,

Seecase47. Btools white but never diarrheal, now. Tonguetypical.

nemia.
Has pituitary epilepsy coming on late in life,
Clinieal history suppressed as culturs corresponding was lost,
Sister has the disease. Tongue always normal.

Duration one yesr. Severa anemia.

Diarrhea is chief symptom, alternating with constipation.

No indigestion,

Has sore tongue and excess of intestinal gas but no diarrhea, Anemia,

Six months old. Cases 77 and 89 are the mother and father. Began
with vomiting and diarrhes at two months of age and soon deve-
loped a typlcal raw tongue.

Began in infaney with sore tongue and

Aunt hag same disease,
Emaciated and anemic,

diarrhea and has continued sama to date,

Is 11 years old.
Mother is case 43. Is 4 years old and has had the disease for 2 years.
Mother of case 78. No stomatitiz but typical diarrhea. Anemia and

t emaciation,

This woman went into cachexia from a relapse and died of pernicions
anemia as she was unwilling to sustain her diet in her attacks,

Mother died of sprue.

Reculture case 231,

Son has same disease. Was diagnosed a ease of gastrie uleer and ope-
rated upon. No uleer found.

Thiz iz a se&uela ofsprue, All he has now is constipation with exeai
of gas and pruritus ani, {}ves a perfectly clear history of severe
sprus acquired in ehildhood and running up to four years ago.
Heculture ca e 258,

Fermentative diarrhea but no sore tongue.
sore tongue,

Is 11 years old and has sulferad from attacks of sore tonguz and typieal
diarrhea at intervals since one year of age. Reculture case 246,

Has diarrhea.

Mother sulfered from

Duration 4 years. Anemic and emnclated

The tongue 13 not characteristic.

Acute; one month duration. Anemis. Father of casa 73.

Never had diarrhea. This exceptionally healthy looklng man went
about with only sore tongue for about five years and suddenly
carpe down with a severe typical sprue from which he died in
cachexia with a pernicious t¥pe of anemia, Reculture 222

Three years duration.

Two years old. Began seven months ago with acute entero~c¢olitis,
Since then typical sprue. Mother has the diseass.

Two months duration. Anemie,

Four months duration. Severe anemia and rapid emaciation. Cured
here and went North where he has had at least six serious relapaes
with s pernicious type of anemia.

Anam.la Weakmess, Emaciation.
inted, weak and
Anaml.ﬂ. axcess of intestinal gas, emaciated; at times light, toamy
diarrhea.

N *—3ignifles a resi dent of the temperate zone, i. e. Not native to the tropies.
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TaBLE 1—Continued

SUCCINCT CLINICAL NOTES; CASES WITH TYPICAL MONILIA PSILOSIS—Cont,

Case | Justifiable diagnosis

Remarks

101...... Bprue, mild...........
102...... Sprue, moderate. .. ...
108......| Diarthes..............
104...... 8prue, moderate. .....

105, .. ...| Chronie indigestion. . .
106 N...| Bprue, severe..... 23
107 N...| Bprue, severe. .
108 N...| Intertrigo feet..

109...... Sprue, mild.

110......| Sprue, eachexis . .
111......| Sprue, severe..... i
0 L S 8prue, cachexia. ......
113......| Bprue,mild...........
b B Sprue, cachexia.......
TR0, = Sprue, méd ..........
116... ... Lingus geographma
117 N...| Bprue, moderate. .. ...
8. ... Sprue, mild. . ...
119......| Sprue, tongue
120...... Sprue, tongue
121......

TR oha

18,55

1M......

186, laria

i | R Chronie indigestion. .
A Sprue, moderate. , .,..
8. Bprue, moderats. . . ...
i b N Bprue, severe..........

130 N...| Sprue, evere..........
131......| Bprue, moderate
i H e Spmu, moderate. . ...
138 N...| Bprue, mild.........:.

134......| Sprue, cachexia.......
135...... Sprue, cachexia. ... ...
136...... Sprue SEVETB..........
-7 SO h})l’l.le, SOVEre......euns
138......| Nephrie colic.. L
189...... Sprue, cachexia. ...

40N... Sprue, BEVere....... ...
144 N...| Bprae, cachexia.......

M8...... rastric uleer. .........
M47...... Pyscasthenia. . Ly
148...... Sprue, cachexia. ...
Bl e e R
150...... Chronic indigestion. . .
151......| Sprue, cachexia.,.....
1652..... 8prue, eachexin. .. ...,
11 e N i o R S P S

17 R Sprue, severe..........
156......| Sprue, moderate. .
167...... SBprue, moderats. .
(1 TR U i L A s
i} R Sprue, moderate

. 160...... Acute indigestion. ....
%E‘IJ ..... Acute indigestion. . ...
162......| Sprae, moderate. ...’

163 N...| S8prue, moderate. .
164 N...| Bprue, severe......

Grandfather died of sprue; mother has same disease. Frequent
bowels and soreness of tip and edges of tongue. Anemia,
Attacks of character of petit mal coincident with development of

sprue.

Dn?; symptom is diarrhea. Aunt bas disease.

Is 6 years old. Disease began a year ago. Brother has disease.
Anemie. Sea case 104,

Underdeveloped.

Anemia, Died of cancer of rectum.

Bister has the same disease,

Very anemic.

Profound anemia. Father and sister have the disease.

Two and a half years old, Two years with sprue. Began with an
acute entero-colitis.

Duration one year. Began suddenly with vomiting, diarrhea and
and fever, Mother and father and four brothers died of same dis-
ease and one other brother now has it.

Profound anemia.

wao Oif her children had severe sprue In infancy and were patients
of mine.

Duration 2 years. Anemia,
Great excess of intestinal gas,

Nop other symptoms. !
Has diarrhea only, in addition to usual symptoms of malaria,

No gastro-intestinal symptoms,
Clinical diagnosis made by another physician,

Duration six months; loss of weight 45 pounds. Father died of sprue.
anemia and moniliasis of valva and vagina.

An old chronic c:ae but tongue never very snre.

Diagnosed by another physician; not seen by

.| Mother-in-law taken {ll after visit to her dauzhtezhin law.

Duration four years, Severe anemia. Died.
Duration four years. Died.

Duration flve years. Sister had same disease,
Durgtion one and a half years. Age two years,

Died, See case 149,
Recultures cases 141, 142, 143, 235, 236, 237. Wife of well-known
n;fcolugist ; developed in the States afier a visit here,

Di
Lived in honse with cage 30,
Died. Diagnosis sustained at autopsy.

Same as case 139,

Died, but of tuberculosis.

22 month sold. Sprue for last year,

Same a8 case 52,

Arrived from St. Thomas 4 months ago and immediately had diar-
rhea. Frequent vomiting. Asthenla, Effects of his indigestion
have left him weak but has no diarrhea nor sore tongue,

Mother-inlaw has same disease.

Is one and a half years old.

Anemis.

Same as case 13.

.| Acute sprue; one month duration. Began abruptly with symptoms

of dysentery with fever.
Bevere diarrhea.
Severe diarrhea.
Blank.

Duration one month; acnte sprie.
Duration two years. Daughter has disseae,

166... ... Pellagra.........
166......| Sprue, evere...... s
| 167......! Bprue, moderate. ..... Began a8 acute gastro-enteritis.
t N *—Zignifies a resident of the tamperate zons, i, e, Not native of the tropies,
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TABLE I—Continued
SUCCINGT CLINICAL NOTES; OASES WITH TYPICAL MONILIA PSILOSIS—Cont.

Case fustifisble diagnosis Remarks
Sprue, moderate. .. ...| Anemia
onic indigestion. . ‘Anemia. Once had a severa case of sprus.
Chronic indigestion. .
Colotin e e Stools contain large quantities of mucusand at times blond. No
involvement of tongue.
Sprue, evere.. Anemis.
Tuberculosis. . e
Chronic indigestion
Acute laryngitis.......
Salpingo-cophoritis. . .
%%:ue, moderate. .. ... Duration six months, BSon has same disease.
onie indigestion. . .| He developed sprue some years later.

Duration one year and a half, Mother has disease.

Re-admission of case 54. A persistent white, frothy diarrhea with
excess of intestinal gas.

Sprue, mild...........| Anemia.

Sprue, severe. Anemia.

Sprue, mild. . He is convalescing from a severe attack of sprue. Age five and hall.

Mother has same disease.

Sprue, severe......... .| Mother and . ister have same dispase,

Epme, severs, ...| Her baby, and her brother and sister hava the disease. Anemia.

Bame as case 6.

Sprue cachexia. .

Paycasthenia, .
Sprue, intestinal.,.... Lived with a case of spme. Neaver had sore tongue but persistence
and character of diarrhea, great excess of intestinal gas, loss of
weight and anemia warrant. diagnosis.

Chronic |nd1gmt|ou
Sprue, moderate. .....| Anemia,

Same ag case 104

Chron deges e

Sprue, moderate. . .... Four years old.
Chronie indigestion. . .| Anemia,
Chronie indigestion, .

Sprue, moderate. . ... Anemia, Five children diad of sprue.
.| Bame as 1

Anemia,

Same as case 21.

Chronie indigestion
Sprue, sevare,......
Bprue, moderata
Syphilis. .

Sprue, severe.

Profound anemia,

Same as case 55.

A self-diagnosed American physiclan who said that he contracted his
disease in the Phillipines. Case not seen by the writer,

Anemia.

Same as case 30.

Boy in charge of laboratory specimens from eases of sprue Taken
acutely ill.

Anemia and purpura. Duration one year.

Same as case 182,

Says that he never had sore tongue but has had aphthae. Mother
died of the disease.

Sprue, mild. .
"Sprue, mild.
7 sl Sprue, cachexin.

2M...... Sprue, moderate. .

215......| Sprue, severe. Anemis. Sister has the disease.

216......| Sprue, severe. Anemia, Sister has the disease. Duration 4 years.

217......| Sprue, severe. Baby ten months old. Duration od diseass 4 months. Profound
apnemia. Began as acute entero-colitis

218...... 8prue, severe..,....,..| Child two and half years old. Began as acute entero-colitis thers
months ago. Anemia.

Sprue, moderate. ..... Has had disease for many years. Mouch sugar in urlne and diabetes
confirmed. From latter died.

Sprue, mild. . Father has same disease.

Pellagra....

.............. .| Bame as case 90.

Sprue, severe. . .| Anemia,

Chronie indigsstlon B
Chronic indigestion. . .

Daughter has disease,
Bame as 80,
D

Sprus, cachexia
Sprue, severe.....

N *—Bignifles a resident of the temperate zong, i, e. Not native to the tropies.

Begnﬁ seven months ago as a severe entero—colitis.
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TaBLE 1—Continued

SUCCINCT CLINICAL NOTES; CASES WITH TYPICAL MONILIA PSILOSIE—Cont,

Case | Justifiable diagnosis

Remarks

24,..... Bprue, severe..... iR

.| Bame as case 140.

as case 140,
Bame as caso 140,

.| Mother has the same disease. Died; Sister-in-law of case 1.,

Same a8 case B5.

Began acutely as an entero—colitis

; < T
Mother dmda?spme Anemia,
.| Anemis.

Bevere anemia. Many of family died of sprue.

Her child has sprus.
Perniclous type of ia. Died.

N *—Bignifies s resident of the temperate zone, i. 8. not native to the tropies.
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TABLE 2

FERMENTATION REACTIONS, 1915-1817 GROB3 APPEARANCE OF CULTURE AND E-g
MORPHOLOGY o
CULTURES OF MONILIA PSILOSI8S MONILIA PSILOSIS VERSUS DISEASE ry
=]
(3lucose Levulose Maltose Baccharcse Galactose i E
— ype
Case Bab. slant. | Morphology Digease ©
Change Change Change Change| Change =
' G | react. ([Days| G | react. [Days| G | react. |Days| G | react. Days| G | react. [Days 8
i
| S o R ol o S L B o I 3 Bl v+ A +1.5| 14| A, faint green.| Typical.....| Sprue, severe =
! a,. + +5.0 6 +3.8 5| + +4.2 T — 0.5 71 — +1.7 14 | D, faint ' e Sprue, mild a
! Delas + +3.5 101 + +3.7 Tl o +4.1 7] — .15 FAR = +1.7 14 | D, faint " i Sprue, tongus
| ;2 =+ 5.0 6| + +4.1 i) + +4.7 X e 0. 85! 7 + +1.8 14 | D, faint "’ i Sprue cachexia g
§....| + 5.9 6| <+ +3.2 5t + +6.0 ] e 0. 05 e +1.4 14 | D, faint ** Y Sprue, savera F
8....| + 4.8 6| + +4.2 Bl + +2.5 | — 4+0.03) 7| — 40.9 14 | D, faint "’ 2 Sprue, severs
Toes] =+ ri.ﬂ 6| ~+ +4.6 6| + +5.3 7| — -0.{:5} i +1.2 14 | D, faint 4 Sprue, moderate o
8...| + 6.3 6| 4+ | +4.5 5| + | +6.5 7| — | 403 7| — | +1.9| 14 i I 3prue, moderata =1
10... 4+ +6.8 61 + +5.0 5 = +5.8 7] — —0.35 7] — +1.7 14 22 Bprue cachexia
& (AR -+ 5.1 6 -+ +5.1 ' A +5.7 Tl = 4-0.565 e +1.5 14 i Aprue cachexia T
12... -+ 6.4 6] + +4.0 5| -+ +5.1 T — ~0.15 7] — +1.6 14 i Bprue eachexia E
15... -+ +4.5 31 + :‘:4.4— 4 -+ <+5.4 4 + —+3.9 i 2 -+ +2.8 14 2 Sprus cachex!a =
16... + +2.9 5| + 2.8 4| + -+3.7 2] — +6.0! 20| — +2.0 14 " Sprue cachexia =
 TpE + <+3.4 4| + —+3.8 4| 4 i 1| — +4.5 aN| — il.ﬂ 14 e Sprue, moderate Q
2... o +3.4 3| + <+3.9 4 -+ =+5.0 3 + +4.5 2 4 3.8 2 A Sprue, severe |
23... -+ —+3.3 6| 4 +4.1 5| + +4.8 3| 4+ +4.7 12| — 41.2 14 4 Sprae, moderate =
23... -+ iﬂ.& b “+4.1 5| 4+ +3.7 3| + +6.0 12| — +0.6 14 i Sprue, incompleta >
... -+ 2.9 5 +4.0 6| + +4.9 3| — +1.9 18| — +1.1 14 " 8prue, severa (o
25... + -+3.4 5| + +4.7 5| + +4.2 3| — :ts.s 18] — +0.8 14 o 8prue, moderate -
26... i +3.5 5l 4+ | H0 6| + | +5.6 il — 42| 18| — | +1.8| 14 2} Sprue, severse fus|
23... +4.1 7 =+ +3.5 4| 4+ +5.6 5l + +4.1 A +3.0 ] F2 Sprue cachexia .
R ES 13.2 4| 4+ +3.4 6| -+ 4.9 3| — +4.3 18| — +1.3 14 o 8prue, severs 1
80; .. + 3.4 3| + ig.s 3| + +4.9 4| — +35.3 0 — +0.2 14 i Bprue, moderate g
1 R o= -+5.3 4| + 4 Ch -+4.2 3 + +5.3 3 o +2.1 5 File Sprue cachexia
32, =+ +3.7 6| +3.2 51 4+ +3.4 3| — +2.6 15| — +0.9 14 ] Chronic indigestion
34, -+ 4-‘:1.3 3 -+ +4.0 41 4+ +5.1 2 + +5.3 2| 4+ +3.1 3 i Bprue, severe
3b. -+ 6 4| <+ +4.1 4| + +4.5 4| + +4.0 4| + +2.7 3 vid Sprue cachexia "
41, .. + 4.9 3| + +4.4 4| 4+ +3.7 6| + +4.0 8] .+ +1.8 3 T Sprus, severs .
2....| + 13.4 3| + +5.3 3| + I-] 0 4| + +4.6 4| -+ +3.2 3 A% Bprue, severe =
43, .. s 3.5 4| -+ +3.9 4| 4 3.7 4| + +3.6 : ¢ 3 FEMNRN ORI Y i Sprue, moderate
a5+ | Bl 3| | 47| 4| F | tae| 8| 4 | 47| 4| F)H2e| 4 & Sprue, moderate g
’ 47... + +4.1 3 -+ +3.8 3 4+ +43.6 41 -+ +3.8 I RN R dif Sea cusa 62 =
48....| 4+ | 8.0 4| + | 428 4| + | +3.90 4| — | —03] 14| + | +1.4| 14 4 Sprus, mild a
49, .. + +4.7 3| <+ 4.0 3| + IS.? 4| — +1.6 14| — +I.1 14 il Bprue, mild 4 é
| 50....| + | +2.9 4| 4+ | +3.4 5| -+ 3.5 4| + | +5.4 4| + | +0.8 3 ' Ohronic indigestion {
68. .. + -+4.8 3| + 4.1 15| + +4.2 1| — +0.3 1 B AR L b "' Sprae, mild : [
L R +47.2 4| 4+ +1.7 121 + +45.5 6| — +1.0 ] == +2.0 14 2 Chlorosis with diarrhea
80... + +2.8 7 4+ +0.5 12 | + +4.8 8] = +0.6 Ll 5= +2.5 14 41 Sprue, mild
B2... + +3.7 5| + +3.7 4| + +3.8 6| — —0.5 17| — +0.8 14 | F, faint *' ¥l 8prue, incomplete g
63... + +3.7 4] + +1.8 4 - +6.7 61 + +3.8 4 =} +1.1 14 | C, faint '’ 4 Sprue, mild \
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¥, faint

F, faint

F, faint
I*, faint
D, faint
D, faint

C, cream

D, faint

A, green

D, faint
Q, faint
D, faint
D, faint
D, faint
A, faint
A, faint
C, faint
A, faint
D, faint
D, faint
Q, faint
D, faint
D, faint
D, faint
D, faint
D, faint
C, fint
D, faint

Sprue, moderate
Sprue, incompleta
Bprue, severe

bronie indigastion
Bprie, sovere

nie enterocalitis
Sprue, moderate
Sprue, incomplata
Sprue, severe
Sprue, mild
S8prue cachaxia
mic indigestion

Sprue, sevore
Sprue, mild
Sprue, tongue
Sprue cachexin
Sproe cachexia
Sprue, severe
Sprue, moderate
Sprue cachaxia
Sprue, moderate
8proe eachoxia
Chronie indigestion
Appendieitis, chromnie,
with intermittent foamy

Sprue, moderate
Diarrhes
See case 194
Sprue, savera
Sprue, severa
Sprue, mild
Sprie, severs
Sprue chexia
Sprue, mild
Sprue cachexia
Sprue tongue
Sprue tongue
Sprue cachexin
Sprus, moderate
Bprilg, savere
Sprus, moderate
Sprue, modarate
Sprae, mild
8prue cachexia
Sprue eachexia
Sprue, severe
Sprue, severe
Sprue cachexia
Sprue, severe
See case 142
Sprue cachexia
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TanLe 2—Continned

FERMENTATION REACTIONS, 10151017 GROS3 APPEARANCE OF OULTIRE AND tb*;
MORPHOLOGY o0
MONILIA PSILOBIS MONILIA PSILOSIS VERSUS DISEASE
Glucose Levulose Maltose Baccharose Galactose i é
8
, Case Sab, slant. | Morphology Disease
]1 Change Change Change Change Change a
J G | react. |Days| @ | react. |Days| G | react. [Days| G | react. |Days| G | react. Days &
=3
| us.,.| + | 433 1| + | 428 1| 4 | 480 7| 4 | FBO| Tl A, cream,..... Typicsl ....| Sprus, mild a8
| M0...| + +3.0| 1| 4+ +3.0 8l + +6.0 b B R R B B D, faint green, :: See case 130 a
| 15l...| + 43.0 4| + +0.5 6| + +3.5 7| — 0.5 BE 1 s silvie coenl D,uream..;;.. 9, Sprue cachexia =]
| 152. .. i +3.5 LS +4.5 8| + =+5.1 6] + +3.6 T A, laint 0 Sprue cachexia =
154... :l:(w 2! + +2.1 51 4+ +4.0 4| — +1.2 Acute indigestion [
166...0 + 3.9 5| + | H1 6| + | +1.4 7| + | +47 4 Sprue, moderate =
157...| + ia.? 2| 4 +3.2 3l + +3.1 4| + +2.3 4 Sprue, moderate o
158. .. x 2.8 2| + +1.8 4| + +3.0 4| — ~+0.3 i Sprue, severe (seecaseld) &
159... +4.2 3| + :t:i,l) 2| + =+1.4 4| 4+ +3.8 o Sprue, moderate i
162.,. ¢ .8 8| + 2.9 4] -+ +1.8 5| — —0.1 ! Sprue, moderate
163.. a7| a| + | 425 10| + | +43| 8| — | +0.1 3t Sprue, moderate g
164...| + s} 21 + 4+1.3 21 = +3.0 7| — | —04 : Sprue, severs =
166...1 + 3.0 21 4+ +1.9 21 + +2.5 4| — | —0.2 d Sprue, savers =
168...| + 3.2 4 + i” 4 + [ 447 4] + ig.l i s;f]r;m,. moderate =
168...| + +2.5 3 + 2.1 2! + +3.3 17 + .3 o Chronic indigestion
(previously had sprue)
17e...| + +1.7 21 + +2.2 4| + +5.1 5 e 3 Sprue, severe
i B o 12.4 21 4 +3.3 3| + ID.Q 2| + +3.4 At Sprus, moderate
1M...| + 3.0 3 :t ri.ﬂ 2| + 2.8 4| + +2.1 & Sprue eachexin =
182...| 4+ 1.3 2 2.3 2| + +4.3 6| — i{l).'? o Sprue, seyere oi}
183...| + 3.7 2| + 11.7 2] + -+2.2 4| — i ] g Sprue, mild .
184...| + 2.0 2] + 3.7 3| + +3.4 4 :t: =+2.1 0 Sprue, severs 2
185...] -+ 2.0 21 <+ +§*L3 21 + +2.9 4 +2.1 53 §pruu, SOVers =]
180...] 4+ 2.6 2f 4+ +2.2 21 4+ +2.7 4| — —0.2 i Seea caso
189...| + +4.8 g ig..! 21 + +4.5 4| + +5.1 Sprae, incomplete =
191... :t +8.5 5| + .2 5| + | +b.1 7] — | +0.3 1) Sprue, moderate g
192... +4.1 2] + +2.7 i1 i +2.9 41 — —0.3 :: See case 12 =]
183...| <+ +3.9 2 I Il,l 2 +2.1 4] — —0.2 ! Beo case 2 .
194...| + +3.5 b 3.0 5| + +43.1 4 — +40.1 ! Sprue, m-derate
m...| + +5.3 5] + +2.9 4| -+ | +2.3 5] — | 404 " S%rrue. modetare
97,4 -+ +2.2 L] 8 2.5 7| + +3.9 4| + +32.9 ! Chronie indigestion
190...] + +1.5 2( + 1.6 1] = 12.3 41 + 1'3,0 ': Sprue, moderate =
201...| + Ii.b 2| + 2.7 2| + 3.0 4| = 2.5 :, Bprue, moderate
204...1 + 51 21 = +1.8 3| =+ +3.8 5] — —0.4 i Sp.ue, severe
207... i -+2.3 2( + 42.0 1 L ol +2.7 4 — +0.9 Sprue moderate
209_ . +3.5| 4| 4+ | 426 1| 4+ | +43| 1 I +3.7 f Sprue, mild
21...| + +2.1 2| + +42.2 5 2l K o -+3.2 4 2.2 i Sprue, mild
o3| + +2.2 2| + =+1.9 5| + +2.8 4] — +1.5 Bprue cachexia
213. -+ +3.4 71 + +2.0 4| 4+ +2.8 TN +0.1 o See case 182
215...] + +38.2 2 4+ +1.8 4| + +2.8 4] == +1.1 FE Sprue, severe
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Sprue, severs
Sprue, severe
Sprue, severe
Bprue, moderate
Sprue, mild
See case 90
Sprue, severe
Sprue, tongue
3prue, severe
See case 80
8prue cachexia
Sprue, severe
See case 140
8prus cachexia
ealthy
Bprue eachexia
Bprue cachexia
B8prue, tongue
8prue, severs
Bprue, severs
hronic indigestion
Bprue, tongue
Bprue cachexia
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FERMENTATION REACTIONS 1815-1917;
ATYPICAL MONILIA PSILOBIB?

TABLE 3

GRO8S APPEARANCE OF CULTURE AND MORPHOLOGY;
ATYPICAL MONILIA PSILOBSIS () VERSUE DISEASE.

Glucose Levulosa Maltoss Baccharoze Galactose o
ypa,
Case | | @ @ o Zab. slant Morpholo Disease
@|Change E‘ (3Change %‘ G|Change 2 |3|Change 5 |G|Change = =
react. | A react. | A react, | B react. | A renct. | &
|
.o +43f10|4 +48l15|— 403 | 17— 0.1 Fl.]oeeinne. A, green.. Typicailiygns&es and myecelinm. Gelatin stab: | Sprue, severe
| [« short tufis.

13....|+H +4.2| 9|4 +3.6]| 8§ |- 0021 |4 +31| 7 A, green,......| Yeasts small; myeelium scanty. Golatin stab: | See case 158
No myecelial extension. Converfed to M. p.
by passage.

4,,..4+H 44| 7|+ +60| 6| —0.3 |21 (H 437 4. fooeieiiifern F, green.......| Yeasts typical save in maltose where small; no | Sprue cachexia
my celinm and none in stab. Converted to

o M., p. by passage.

19....H +4.2] 0 |H 45011 |— —02]21 |4 4+4.2]20|..)....... A, cream......| Yeastsa, t. typiml a. t. smail. Short, secanty | Sprue cachexia

| myecelinm. Gelatin: pine tree,

27, .|+ 427 5|4 H0| 6| —0.1 (21— 04|18 | foeeeiiiilions A, faint green. Yeaiits small; myeelium scanty, elatin stab: | Acute indigestion
pine tree,

36,...0+ +8.1| 4|H +3.2| 4}— +0.4 16|~ +0.3|13[..|..c.... i ...|] B,eream......| Yeasts small; mycelium scanty. Celatin stab: | Chronic indigestion

: no myu&lium extension.

58....4 +8.7] 65|+ +41]| |4 +0.3 |14 |~ +0.6|14|. it (}, cream, . .,.. Ye?a{,)s Eima]l.l myecelinm abundant, Gelatin | Enterocolitis
stab: pine tree.

55....+ +43] 4|H 27|12 |— 42116 |— +0.8]17 G, cream...... Y?]as;tsgmallmsaveln glucose; mycelium typical. | See case 207

alatn;

58....[+H 433 3 +| 42016 |—| 410|186 [ 42517 [ .coeunifnns A, cream...... Ymtstyp&ﬂcrsmull myeelium typieal. Ge- | Sprue, severs
latin stab: pine trea.

T....|'H +39] 4|4+ +4+3.0| 4 — 40813 [~ +3.0| 24 ] |....... O, cream...... Yeawmt m}lortsrr:ﬁll gnygﬂium scanty. Ce- | Sprue, incomplate

Fhor Iy il

§7....|H +44| 4+ +1.6|12 — 0.0 |17 [ =08 |15 .. feceusnns T, light geern Ys@ststsma.ll. myecelium seanty. Gelatin stab: | Chronic indigestion
pine tree.

121..,-1J +2.5| 6|+H +4.0| T+ 41027 | +1.3|25 .| A, oream...... Yeasts typieal or small; scanty myeelium, Ge- | Malaria with
latin stab: pine tres. diarthes

122...1+H +80| &4+ ++0| 86| +1.0|22|— 403[25( .|....... < A, cream...... Ylisasﬁt.ntgl tlg:amli; mycelium seanty, Ge- | Sprus, mild
atin: pine

138...(— +6.9| 5 i +8.6| 6|~ +6.0|....[..0........ 24 B0 |90 0L R SR D, faint green.| Yeasts typical. Gelatin stab: pine tree........| Nephric colic

47...\— 4613 +21) 6)— +5.3 |16 |+ +2.2| 1 ik Y A, eream. . ....| Yeasts typical or small; mycelium seanty. (e- | Psycasthenia
latin stab: very shtnrt, heavy tufts.

160...|H +7.2} 3|+ +3.0| 6|— +3.4| 6|+ +4.5|13 i e v 1), falnt green. Yeaj;tgtyplcal ;mycelinmseanty, Gelatinstab: | Chronic indigestion

165... {4 26| 1|4 43.6| 3 |— +7.4 13| +0.5|18[..}........ O, cream...... Yeasbatypiualsaveinmaltosewheresmall,myA Sprue, severs
calinm same. Gelatin: short extension.

180...1— +1.1)15 |4+ +3.4) T4 +0.6) 7|4 +1.7)14 A, cream, ..... Yeasts typical save in glucose where small; my- | Acute indigestion
celium narrow. elatin: short extsnsinn

1714+ +2.6) 6|4+ +1.6| 7|— +0.7 |20 |— —0.1(15]|.........} A, cream,,.... Yensts r.ypim.butsmnn mycellumscanty. Ge- | Colitis
latin stab: pine tree, T

174...|— +1.4|15|—| -+L.1|17|—| +2.1 |17 | —0.7|1§ weruss A, cream...... Yeasts typical but small; mycalinm seanty. Ge- | Chronic indigestion
latin stab: pine tree.
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257...
263...
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+2.9
+4.1
+2.5
+1.3
+3.0
+3.2

+3.0
+2.5
+2.4
+1.5
+4.0
+4.4
+0.1
+2.0
+4.5
+1.6
+1.6
+4.4
+3.3
+2.4
+3.6

& =1 o & - A A

- B
I S S S N

S o

+ + + + +

+

+2.3
+1.5
+i.1
+1.9
+3.3
+2.1

-+3.3
+3.3
+1.8
+2.6
+2.4
+2.7
+3.0
+3.3
+2.6
+2.0
+1.6
3.4
+3.4
+4.2
+6.0

10

G o o o =]

LI L ]

=1

=

+1.2
+0.8
+0.7
+0.8
+0.2
+3.6

+0.8
+0.6
+0.1
+0.4
=+0.9
+0.7
+0.3
—0.3
+0.5
—0.2
+2.5
+4.4
T—ég

0.0

17
17
17
16
17

+3.0
+0.9
+0.2
+1.9
+1.2
+0.5

+1.2
+1.1
+0.1
+1.3
+1.1
+0.4
+0.7
+0.9
+1.0
+0.8

+3.6
+3.0

40.58
—0.5

181>

16
14
u

13 |..

13
13
13

16 |..|-

18 |..

15

18

A, cream. ..... Yeasts typical but amall; myeelium scanty. Ge-
latin stab: pine trea.

A, cream...... Yeasts typical save in maltose whare small; my-
celium scanty, Gelatin stah: pina tree.

A, cream...... Yeasts typical; mycelium seanty. Gelatin stab:
pine-iree,

A, eream.,.... Yeasts small; mycelium scanty. Qelatin stab:
pine-tree,

A, cream...... Yeasts typical save in maltose whera small; my-
celium typieal. Crelatin stab:short extension.

A, cream,.....| Yeast typical save in maltose and saccharose
where small; myeelinm scanty. Gelatin: no
mycelial extension,

A, cream.... Yeasts small; myeelium scanty, Qelatin stab:
pine-tree,

A, cream,..... Yeasts typical save in saccharose whera small;
seanty. Crelatin stab: pine-tres.

A, cream,......| Yeasts typical save in maltose and saccharosa
where small. Gelatin stab: pine-tree.

A, cream.....| Yeasts small; mycelium scanty, (Gelatin stab:
short mycelial extension.

A, cream,.....| Yeasts small; myeelium seanty, Gelatin stab:
pine-tree.

A, cream,.....| Yeasts typical a. t.; a. t. small; myeelinm scanty.
(Gelatin stab: short extension.

A, cream, .. .| Yeasts small; myeelium short and narrow. Ge-
latin stab: pine-tree.

A, cream....,.| Yeasts typical save in maltose where small; my-
celium seanty, (elatin stab: pine-tree.

D, faint green.| Yeasts typical save in maltose where small; my-
celium scanty. (Gelatin stab: pine-tree,

A, cream. .. ... Yeasts typical sava in maltose where small; my-
celium seanty. Gelatin: short extension.

O, faint green .| Yeasts small; mycelium scanty. (elatin: no
mycelinm extansion,

A, faint green. | Yeasts typical save in maltose whers small; my-
celium scanty. (Gelstin: pine tree, in 2nd; no
extension in 1st.

D, faint green,| Yeasts typical; mycelium scanty. Gelatin stab:
pine-tres.

A, faint green.| Yeasts small; mycelinum scanty., Gelatin stab:
no mycelial extension.

Sprue, incomplata
Chronicindigestion
Chronie indigestion
Sea Case 197
Sprue, savere
(hronieindigestion

Pellagra

8yphilis

Sprue, severs

Chronieindigastion

Psyeasthenia

Dysantery

Sprue, mild

Ohlorosis

Sprue, mederate

Chronieindigestion

Malaria with

O;It]:gtt:aslaiaundlcs
with diarrhea

Sprue, mild

Sproe cochexia
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MONILIA PSILOSIS AND ATYPICAL MONILIA PSILOSIS (7) IN SAME

FERMENTATION REACTIONS, 19015-1417
FECAL SPECIMEN

TABLE 3

GROSS APPEARANCE OF CULTURE AND
MONILIA PSILOSIS VERSUS DISE!

MORPHOLOGY;
EASE

—

Gluense Levulose Maltose Baccharose Galactose

Oase = Type, Morphology Disease
G|Changs E G|Change 5 G|Change! % |G|Change 5 Change E‘ Sab. slant i

react. | & react. | 3 react. | A react. | & react. | 2
168... +2.5 2, 1 0 Inink groan; b Ty BIoal O L re ais sicais b mrii acnre ..} | Chronie indigestion

+2.5 3. 14 , CTeam...... Typical or small; mycelium scanty..........
% +1.7 1 1 1(45 :[‘ypical or small; myecelinm seanty..........
1::‘ L X g ‘ o ngg o : Sprue, severe

B 1. 4 D, faint green.| Typical )
g it :C, faint green.| T¥pical Sprue, mild
185... 3 4 , Cream. . Typical
1 g. 1 2 A, cream. Yeasts small, Bpras, severe

187...
...
180. ..

188...
07...

216...
286...
2W%...

8B
e ey Sy Ay Sy oy g
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=
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1 LI I L ] [+
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pra o Sb vy g rr v 9 sy e Rl B e g S v p e
AR S RS B SR R Sl st s bt Rt

o e 59 00 0 1k 80 10 00 £ T 1k 1 D 1 09 1t 0 85 B e b i 1 5 B 3 50 B B D L2 a2
-

i 17
1 3 1
3 14
7 7

16 1.4 |1 16
5 3 4
4 2 14
6 1. 13
7 12l 13
4 4. 14
4 b 4
4 2 2
4 4 20
4 [
4 8

E, cream. .

D, faint green.| T

C, faint green.

...] D, taint green.

C, faint green.

: Typi

Yeasts small; myecclium scanty.. R Rk
Yeasts small; mycelinm scant¥..............
Yeasts small; mycelinm scanty..............

T s i i vis s Sodua o b

Yeasi:s small; gelati

TYpIaRl e
Yuasts small; gelatin: short brush. .. ...
Typical; yeasts small in saccharose. . . ..
‘Typical; veasts small in saccharose. .. ..
Typical; gelatin: short brush.........

T""i‘f.;]f myceliom seanty..............

Bprue, severe
8prue, incomplete
Sprue, mild
Chronie indigestion
Bprus, moderate
8prue, mild

Bprue, severe
8prue, severs
8prue, moderate
8prue, tongue

Bprue, savere

8prus, severe
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THE RELATION OF MOLINIA PSILOSIS TO TROPICAL SPRUE

TABLE 4

CABES NEGATIVE FOR MONOLIA PSILOSIS;
FUNGI RECOVERED VERUS DISEASE

333

Case Qenus of fungus Disease
Torulopsis .................................. AT sy snyen Chronic indigestion
Monilia (non-malmae—fermnnnng small yeasts). Adenoids
Mycoderma. Healthy
Mycode.ma. . . Pellag.a
Monilia (non- 1g, small yeasts Spruoe cachexig

Menilia nan»maltma—fsrment.ins, smaﬂ yeastsi,
Monilia (non-maltose-formenting, small yeasts).
M non—maltose-rermenung small yeasts)

Unclassified but one of the Blastos orales.
Monilia (non-maltose—fermenting, smnil yensts
T T e S L R O e
Monilia (non-maltose-fermenting, small yeasts
Monilia (non-maltose-fermenting, small veasts).
ﬁonﬂm (non-maltose-fermenting, small yeasts)
R N T e iis | s i
Monilia {non-meltose-fermenting, small yeast:
Monilia (nonAthose~fermen ng, small yeasts)

Monilia non—maltosa—fermentin small yeasts..
L83 ed but not a Monilia

Baccharomyces
Saccharomyees
MYCOQEEINR. . s o oniv s v s s ao Tasa it T
Monilia (non-maltose-ferment
BEVOOMOTEON, . ov vxcs viniv daiwn g vad T E RS it S PV A b
Monilia {non—ma.ltusa—fermenting, nwrph typical)

Toru]%pexs

Monﬂla ;ntm multose-fermenting, small yeasts).

Monilia (non-maltose-fermenting, small yeasts
Monilia nnn—maitose—rermentlng small yeasts).

My
Monilia (non- 1t
Re.d anulopsi

Torulopsis

Unelassified but not a Monilia. .
Torulopsis. .
Torulopsis. . .
Torulopsis
Monilia (non-maltose~fermenting; small yeasts)........ ol A el ot I
R OERIODEIE o L s e T L e e
Monilia (non-maltose-fermenting; nail stab in gelatin)..............
BT OOABETIIR . 57 = v i Ve s s s s ot o A E R A R L e perti s
MYeOdarINA. . . v s ciaanae s s ar s s e Ry e A b G
L LT AT RO R s mem i R R e I L
Torulopsis and Mycoderma. . . .....cviivnriiieinerrrsrssrossrssens
kb i e et ey i e o o]
Monilia (non-maltose-fermenting; small yeasts)........ rrassrisasare
Mycoderma and Red Toralopsis. ........ooviviviiiriinnimriiiainns

Sprue, incomplets
Bprue, incomplete

Chmnic digigestion
Orchitis

Healthy

Carbuncle
Uncinariasis

Sprue, savere
Sprue, moderate
Chronic indigestion
Pyeasthenia
Catarrhal jaundice
Sprue, mild
("hrumc inctiligustlon

Chrogie i

hronic indigestion
Intertriga, feet
Bprue cachoxia
Sprue, mild
Lingua geographica
Sprue, moderate
Sprue,

ignm._ mild

alaria
Chronie indigestion
8prue, moderate
8 , SBVEre

astiic ulcer
Sprue cachexia
ge?]me 52

allagra
Sprue, moderate
Chronle indigestion

Tuberculoiss, diarrhea

Acute Iaryngitis
Salpmgo—ou?hnntls
Chronie indigestion
Sprue, mild
Psycasthenia
Chronic indigestion
Sprue, moderate
Syphil

Sprue, moderate
Acute indigestion
Uncinarinsis
Chronic indigestion
Chronic indigestion
Chronic indigestion
Marasmus

Gastric dyspepsia
Syphilis

¥D
See case 82
Payeasthenia
Entero-colltis
Sprue, mederate

NOTE:—In the 264 myeological cases (for although the number runs to 266 two cultures were lost) ,
only 230 were clinical. This apparent disparity oecurred because 20 cases were recultured, generally
at & much later date than that of admission, and given a new mycological number. The following
rafer to the same case:

2 and 193 47 and 62 90 and 222 :
6 and 186 52 and153 104 and 184 :
12 and 192 54 and180 139 and 149 :
13 and 158 55 and 207 182 and 213 .
21 and 202 80 and 231 197 and 200 ,
24 and 187 82 and 258 104 and 141, 142, 143, 235, 236 and 287 ;

36 and 210 85 and 246
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