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JOHONS HOPKINS HOSPITAL BULLETIN.

ON REFRACTORY SUBCUTANEOUS ABSCESSES CAUSED BY A FUNGUS POSSIBLY RELA
TO THE SPOROTRICHA.

By B. B Bompyem, M. D,

{ From the Patholagical Laberatory, Jokna Hophing University and Hoapdtal, )

On November 30, 1898, A, W. preseuted himself ab the

“gnrgical elinic of the Johns Hopking Hospital with an infec-

tion of the right hand and arm of an unpsual nature. The
primary point of infection was on the index finger, whenoe
it extended up the radial gide of the arm, following the lymph
ehannels, and giving rise to several cireumacribed indurations,
which were in part broken down and uleerated.

One of thess indurated areas was inciged, and deep in the
tissues o thimble full of gelatinous, puriform muterial was
found. A onlture from this finid was made on gelatin,  Ab
the end of four days there was a growth of the staphylococens
epidermidis albus, besides which several other distinei, white
colonies, raised from the surface of the medinm appeared.
Cultures made on agar from the latter colonies showed after
three days in the thermostat, an abundant growth of an
organiam, not resembling the bacteria and evidently present
in pure cultnre.

On December 7, nuder sseptie precautions, an indurated

- ares just above the elbow was ineieed, and a small piece of

tigane removed for microscopical examination. Two cultures
were taken on alant agar from the puriform contents of this
nodule. In three days both tubes showed a growlh in pure
cultare of the peonliar organism previously obtained.

On December 14, Dr. Finney made the following note: * Uleer-
ated aren, size of finger nail, over dorsal sarface of second joint of

:-, inidex finger—right hand. Edges much dndermined. Sero-pura-
Jlent, gelatinons discharge on surfacese A second, similar ulceration

hetwasn second and third metacarpal-phalangeal joints. An indu-
rated line, 11e 1.5 em, in diameter, follows along dorsum of hand
and forearm, with here and there nleeration,

Oin the arm there are two indorated peints, which have been
excised, the highest one being in the middle of the arm. At the
janetion of the upper and middle thirds of the forearm there is
an Indurated spot, the size of a bean, situated to the outer side of
the main line,

Epitrochlear gland not involved, Axillary glands palpable, but
not especially anlarga.d."

Dr. Finney then removed with ageptic precautions a second,
larger piece of tissue for mieroscopical examination.

The patient gave the following history : Age 86, Marked family
history of tubercolosis, Patient has suffered from phthisis for past
twelve years,

Traring the latter part of Angust, 1806 {3 monthe bafore visit to
the Johns Hopkins Hospital Dispensary), while working at the iron
worker's trade in 8¢, Louls, the patienteeratehed the index finger of
right hand, on a nail, while reaching into & red lead keg. Shortly
after this a small abscess formed which was opened with a pin. A
glight smonnt of watery fluld eseaped, which patient thinks did
not look like pus. In about three weeks the ulcer batween the
second and third metscarpal phalangeal joints appeared. This
was treated at the 8t. Mary's Dispengary (8¢, Loals). The Inflam-
mation traveled up the arm, and in about seven weeks aflter the

+ Lounis the arm was bandsged daily with bichloride and

relationship to the above-deseribed lesions was obtained

.+ and a watery discharge escaped. About thia time a

| feathery outline,  Beattered through thismeshwork
. minute dots, consisting of the conidia, 1

infection seven similar abseeeses had formed, These were opeé:

karnel,” size of & walnut, appeared in the axilla. It w
eepecially tender and disappeared in two days. Whi

dressings. The patient thinks that he had no fever, and says
pain was very moderate. Being unable io work he returned to
howe In Baltimore late in November, 4

Physicel examination on entrance showed evidences of ad
taberonlopis of the lungs, and the aputnm contained nioe
tuberele bacilli.

The infection involving the hand and arm proved ve
vefractory to treatment, the last lesion, st point of pi
infection, not granulating until late in Felouary, 1587,

The organism which was agsnmed to be in etio

three cultures from two different fooi of the disease: O
from ome of the lesions in the foresrm, admixed with
akin cocens, and twice from one of the lesions in the arm
pure culture,

CoLrurAT CHARACTERISTIOS.—Cultures were made on
onr common media, including plain, glyeerine and s
agars, plain and sugar bonillon, plain and acid gelatin, 7
and potato.  With the exeoption of the milk all the cp
developed laxuriantly.

Agar—At 37° C. the growth is firsb apparent at the en
48 hours, when the tract of the needle is marked by afi
ling, slightly opaque, which nnder a low magnifying po
iz #een to be made up of minute colonies, with feathery
line, resembling somewhat minute snowflakes. AL the end
72 hours, the line of inoculation is sharply marked by
opaque, white, moist growth, having well-defined edges,
from the surface of the media, Here and there af the
phery are isolated colonies. As the of the cnlinr
creases—abont five daye—the growth extends very m
thickness and but little peripherally. The surface i ¢
gated, the edges lobulated and sharply defined (Plate |
Fig. b). _

Tn cultures of ten davs and older the growth is very
the surface ia rough, corrugated, and stained a dark |
eolor, the shade at the periphery being deeper than in
centre,  The medium also becomes stained.

Oolonies of three days appear to the naked eye ag ro
raited, moist dots, 0.5 to 1mm. in diamefer. Under the.
power they appear to be made up of a feltwork of o
fibrillee, dense in the centre, lighter st the peripher

Uoloniea of  ten days are characterigtic, They are |
sharply circumscribed, and elevated from the eurface of
medinm. The surface of the eolony is brownish, and
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by radiating lines procesding from centre to periphery, evi-
dently eaused by the drying and shrinking of the growth
{Plate T, Fig, a).

By u comparison of the development on glucose, lactose and
saccharose agure, little difference is to be made oot during the
first two weeks. Tn oulbures older than 14 deys, however, the

| growth continuea longer and becomes heavier on glicose than

on pluin sgar, and in all the sugar media there is more dizseol-
oration both of the growth and of the substratum,

Gelatin.—The growth in atab cultures develope slowly. It
is mueh more abundant in the npper part and apreads lakers
ally over the snrface, while the development in the depth is
feeble, being searcely perceptible in the lower third, At the
end of six days there is alight lquefuction of the wedium.
The organism grows somewhat more Inxoriantly in acid gela-
tin, and the liguefaction is greater,

Bywifign.—Growth in bouillon is fairly abundant in three
days, and appears as little, cottony tufs which settle to the
bottom of the tube, leaving the supernatant Huid perfectly
clewr. Ag growth proceads, it tends to apresd np the gde of
the tnbe, The reaction of the bouillon is not altered,

Potato—At the end of 48 hours the growth iz abundant
It ie elevated, the sorfuce is meist and the edges lobulated.
After several days the surface of the prowlh becomes rongh
and wrinkled, the edges discolored snd the potato dark-
e,

Milk.—There is mo change produced in the kint of Titmus
milk st the end of seven daye, and no coagulation takes place.
The organism does not seem to thrive in this mediom, film
preparitions showing only very small numbers,

Fermenfoiion Tesfs,—Stab cultures in glueose, lactose and
snccharose agars show no gas bubbles. Gloeose, lactose and
saccharose media, made from sugsr-free bouillon, prepared
aecording to the method of Theobald Bmith, placed in fer-
mentation tubes, give an sbondant growth in the aitrobic bulb,
the anudrobic tube remaining elear. There jz no gas forma-
tion.

Feelation to Oxyyen—No growth develops in culture placed

" in the Buchner jar.

Fitalify.—Growth which has remained on potato for eleven
montha again develops when placed in sterile bonillon.  Agar
cultures retain their vitality for at least nine months. To
tesl the resistance to low temperatnres, portions of growth
from bounillen were placed in sterile water and allowed to
remuain in cold atorage, ab a temperature of 28° F, for ten
weeke, pfter which they proved to be alive. In these cascs
actual congelation did not take place. When frozen for this
lengih of time, however, they loae their vitality.

The vitality of coltures i destroyed by exposure to a tem-
perature of 60° C, for five minates.

The optimum temperature for development is between
A0% and 377 G,

Morphology and  Development,—For many of the points
relating fo the morphology and development of the organizm,
I am indebted to De. BErwin F. Smith, of the United States
Drepartment of Agrienlture, Washington, who has given
much time to the working out of the more difficult and
obsenre points pertuining to its life history and classification.

I take thiz opportunity of acknowledging the great value of
his help and advice, and of expressing my appreciation of his
kindness.

1+ Uover-glags preparations made in the ordinary way, from

agar and bouillon eultures, show two forms: (1) a thread-like,
branching form, or mycelinm, and (2) oval, apore-like forms,
or eonidia, In an unstained specimen the mycelinm i geen
t0 be made up of a doubly contoured thread, branehing irregu-
¢ larly, but not very profusely, and never dichotomonsly. The
protoplugm appesrs grannlar, The diameter of the threads
presents eonsiderable differences, with an average of 1.5 to 2
smicrons.  The conidia are elliptical or ovate, many of the
¢ latter forms being distinetly apicolate, They are alsoe donkly
‘contoured snd granular, The spores from the solid medin are
rounder and smaller than those developing in bouillen, They
vary in length from 3 to B microns.

1Y The organiem staing well in all the bagic dyes, and is not
decolorized by the Gram method., Stained preparations show
marked irregnlarities in the coloving, especially of the myee-
linmy, The eonidis frequently show s small unstsined area
near the smaller pole of the epore.

1 In smears made from agar or boaillon it iz not possible to
determine the relakion which the conidia bear bo the myee-
linm, Oeccagionally, however, one or two spores are Feem-
ingly attached by the smaller end to the side or end of the
mycelinm, This relation ean be much more elearly bronght
ont by obeerving their development in hanging.drop caltures,
the deseription of which I quote from Dr. 8mith’s report of
April 18th. The drawinge ave also reproduced from Th.
Bmith's sketehea. ““When a Jittle of the bouillon conlaining
the colorlesg, elliptical or eylindrical conidia was inooulated
into hanging drops of alkaline beef broth, and set away under

"4 moist bell jor for Torty-eight hours, there was an abundant
growth of the fungus, the spore-bearing brsneles of which,
being undieturbed, retained their spores in the normal condi-
tion, snd the appearance of the fungus nnder such conditions
is shown in the sketches (Figs. 140 3). Here from three to
six or more spores were to be found, quite commonly elustered
ab the tips of the spore-bearing branches, Naturally, if the

" fungns bad been disturbed by shaking or lifting out into

drop of water, most of these spores wonld have been readily
waghed away, leaving only one or two, that is, leaving such
appenrances ag are ghown on the drawings made directly from
the bonillon enltures ™ (Figs. 4 and &),

The life higtory of the organism was studied from bonillon
cnltnres and from hanging drops. The conidia germinate

-

" by sending oul one or more straight, nnbranched germ tohes,

" sometimes from the end, again from the side. These germ
tubes give off spores of the same character, the attachment
being either terminal or Tateral, by means of short pedicles or
sterigmata (Figs. 6 and 7). Other seemingly similar epores
pueh out into the branched myeelial forms, which in turn
produce a new generation of conidia.

The existing classification of the fungi is a purely artificial
oue sni is incomplete in many particnlars. On this account
it is often very difficult to determine where an organism ia to
be clagsed. Dr. Smith bas kindly gone over the points in

On refractory subcutaneous abscesses caused by a fungus possibly related to the ... - page 2 sur 7


http://www.biusante.parisdescartes.fr/histmed/medica/page?epo0853&p=2

"

—

= i JOHNS HOPKINS HOSPITAL BULLETIN.

regard to the classification of this organism, and his coneln-
gions are us follows :

“ 1t iz a eonidial frnctification only, and on thiz aceount it is
impossible to give more than o guess as to ite position in the
natural system of clagsification. To determine this the per-
fect spore form would have to be obtained. It can only be
put into a form genus in other words, into some artificial
gystem of classification, until the natural one is known. It
geems to me that it might be classified in either of these
geners, aecording to the sysiem given in Baccardo’s Sylloge

Fungorum, which is the commonly aceepted standard of the

artificial classification.

(1) Itis motunlike the Bofryfis brssinn, the muscardine, or
ealicing disense of gilk-worms, and might therefore be regarded
as o Hotrytis, Against this classification, however, it iz the fact
that the spore-bearing branches are not erect, which is a
rather trifling distinetion. Tt might aleo be classed as (2)
Sparotrichum, but inssmueh as it becomes dusky when it is
old it might alzo be classed as (3) Trichosporivm. Saccardo
separated ont the dugky forms of Bporotrichum into a separate
genus under this nome. The mere dilference in color, a3 we
know from cultures of many fungi, is often a very trifling
matter, the sarly stages of a fungos often being white and the
later stages dusky or even brown. On this ground I think
that his distinction is of no value, and I think that we may
throw out the genns Trichosporinm altogether,  As regards
the other two, my own judgment would be thafit fits best
into Sporofrichum. In his Syﬂoys Fungorun Saceardo desoribes
more than one hundred species of Sporofrichu, but most of
them are desoribed very imperfectly, and I cannot identify this
fungua as belonging to any one of them,™

The tissnes removed for mieroscopical examination present
the characteristics of a chronie abscess, consisting of inflam-
matory and cicatricial tissnes, On the inside is a layer of ne-
erotic material, next a zone of leucocybes, and outside newly-
formed connective tissue, in which are several minnte
Fecondary abscesses.

Nutmerous sections stained by the Weigert and Gram methods
failed to reveal any micro-organisms whatever. Seetions
glained for the tubercle bacillus by the carbol-fuchsin method
were also negative

Animal Ezperimenfs—4 dogs, 6 guinea-pige, 1 rabbit, 1
wild monse and 2 white mice were employed. The reaunlts
were a3 follows:

Dog I. The external jngular vein was opened, and 1 ee. of
 snapension in galt eolution of theorganizm was inirodneed.
The dog remained well, and was killed on the 30th day.
Nothing unususl wae made ont at the autopsy. All onltures
were negative. The microscopical examination of the organs

revealed nothing abmormal,
Inocnlated eubeutanconzly on the abdomen with

Dog TL
3 ee, of a 36-hour plain bonillon enlture. On the next day
there was an induration at the point of inoenlation, followed
in 24 hours by the formation of a tumor about 3 cm. in

diameter, which on palpation gave evidences of fluctnation and-

tendernesz,  This remained practieally unaltered for ten daye,
and then gradually became smaller and firmer to the touch.

On refractory subcutaneous abscesses caused by a fungus possibly related to the ...

« inoculated with several loops seraped from the walls

- days by fluctuation and tenderness, the process incr

i of the enbentaneons areolar tissue, forming

The dog remained apparently well, tmt was killed
28th day, Nothing was made out in the internal org
cultures from these were all negative. The tissnes
the point of inoculation were excised and fonnd fo o
firm scar tissue, in the centre of which was o small
containing a few drops of a gelatinons fluid. Agar

camtj', ghowed on one six colonies aud on the other
onies of the orgu.msm. Bonillon enltures were also
However, no organisms conld be demonstrated in oo

Microscopical sections throngh the wall of the
showed advanced cicatricial tisene. Numerous seckions,
according to the Gram and Weigert methods, failed
the organizm,

Dog 111. Incculated subeuntaneously over the al
& manner gimilar to Dog I1. A second series of in
was made over the thigh in arder to ascertain whel
enlargement of the ingninal lymphatic glands wou
Induration developed at the points inoeulated, follomatf:

the end of the firat week, when the fumors bedl.me:_
gmaller. At no time were the inguinal glands palpable.
killed on the 218t day. The internal organs appeared
cultures from them remained sterile. Microscopical
nation of the organs nesative. At the local lesiong
of fibrons tisene, containing small cavities similar fo
Dog IT, were found. These little pockets contained
amount of gelatinens material,

Smeara from the cavities were negative.

Cultures from hoth lesions were positive, the
being rather few in momber. They were, how
abundant than in coltures from Dog 11

Microgeopical examination of the fibrous tisene r
game condition az alveady mentioned and miero
could nob be demonstrated.

Dog IV, Inoculated subcntaneously in a similar
the indoration and swelling took place as before, &
fourth duy, when the process seemed to have reached
the lesion was excised. The nodule was larger and
than the preceding ones, the eavity was greater and
pletely filled by a thick, yellowish-red, gelatinons
smesrs from which showed fibrin and red-blood corg
small amounts, large numbers of pelymorphonucle
evtes and a few objects similar in size and shape to &
characteristic of the organism introduced. None
bodies were seen in leneocytes, all being e

Culbures from the walls of the cavity showeda
dant characteristic growth of the orgunism,

Microscopical examination of the excised §
Tesion to be a foons of inflammation. The wall

the spaces of which are filled with eoagu
material and lencooytes. The pug eells also
nective-tissne stroma. At the edges of the
tive tissne is denser and the infilivation of the
wirked. The cavity is lined by a mass of e
necrotic pus cells. In specimene stained with b
wogin, it is not possible to make out the org;
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staived by the Weigert method roveal them in Jurge numbers,
gitnated principally between the inner laver of cell detritns
and the adjoining zone of infiltrated connective tissne which
forms the wall of the cavity. For the moat part they are
assoeiuted in clumps of from six to thirty elements, but many
ovenr gingly and in gronps of fwo or three.  They ocenr
‘mainly close to the edge of the cavity, but now and then may
‘be sitnated singly or inelumps in the connective tissne stroma.

The organisms are of ivregular ghapes and sizes. In form
they are round, oval and elub-shaped, the last predominating.
The amallest round forms are from one to two microns in
¢ dimmeter, while the long, club-shaped forms vary from two to
four microns in length, Theee clob forme are of ireegulur
dinmeter, swollen at one end and tapering at the other; the
staining is slightly irregnlar, there being often a small area
near the centre taking the stain less intensely.  "Che oval and
round appenring forme correspond in size to the varving din-
meter of the club forma, and give one the impression of being
eross-ssofions of the latter. Thess organisms are frequently
seen within the bedies of both leucocylea and large connective-
tisane calls.  Many, however, are extracellnlar (Plate 1T, Figs.
1, 2, 8).

In the dog then, the inoculation of fluid cnltnres, either
intravenously or snbentanecusly, produces no evident consti-
tutional symptoms and no internal pathelogical changes.
When introduced subentancously there is a local lesion ab the
point of incenlation, consisting of a cironmsoribed inflamma-
tion and abeeess formation. When allowed to remuin for
from three to four weeks absorption of the contents of the
sbacess takes place, and o mase of scar tissue containing a
small cavity alone remaing. Tn the cavity organisms are
present probably in very small numbers as is ghown by the
o failure of cover-slip preparations and the smull number of

eolonies developing in eultures.

If, however, the nodule is excised af the height of the pro-

' cesg, gigne of wetive inflammation are obtained —an exndation
of sernm and white-hlood corpuscles having taken place, as
well g an inflltration of the adjacent connective tissue with
leucocytes. The micro-organiams are abundantly preseut,
being seen in cover-slips, and developing luxuriantly upon
enltures, while sections from the lesions stained by the

Weigert method reveal them in large numbers,

Jeabbif. — One rabbit wae inoculated intravenously with 1 ee.
of a 36-honr plain bouillon eulture. The animal developed
no evident symptoms and remained apparently well for five
montha.

Guinpr-pige—8ix  gnines-pige were inoculated without
result. In three the organisms were introdoced sobeuta-
neously. No induration followed ab the point of inoculation,
In three the inoenlation was into the peritoneal cavity. No
appreciable symptoms resalted. Five of these gix animals
died at periods ranging from six days to seven weeks after the
Inoeulutione, hut in none was anything to be seen at autopsy,
and all cultures from the organs were negative, At the time
of these experiments numeroua guinea-pigs kept at the patho-
logical laboratory died of some unknown cause, and apparently
the death of these animals waa not due in any way to the
organisms introdoced,

| inereage in

Mivo. — White Monze L Inoeulated snbentaneonsly with
0.3 ce. of w engpencion made in sterile bouillon, from sgar
growth. On the second day the monse appeared ill, sat in the
eorner of the cage, refused to eat and senrcely moved when the
cage was shaken. Death tock place on the sixth duy. At
the point of inoculatioh there was an area 0.5 cm. in dismeter,
raised, soff, and gelald#ous in congistency, and paler than the
surrounding tissues. This mﬁﬁﬁ the snbenfaneons tissne
and mmsele,  On section the intestines were hemorrhagie and
the spleen enlurged.  The other organe appeared normal,

Bmear preparations from the point of inoculation ehowel
abundant oval and long forms of the micro-organisms, the
Tatter varying from twoe to four microns in length, Thess
stain irregnlarly, having usnally a more or less clear ares ab
one end, The same forma were present in smears from the
lunge and liver, but in mueh smaller numbers. Those from
the peritoneal eavity, apleen and heart™s blood were negative,

- Cnltures from the local lesion, lung and liver showed the
miero-organism in pure oulture. The colturs from the
apleen was cottaminated, while those from the kidney and
heart's blood remained sterile, i

Microseapival examination of the {issnes—Point of inoeula-
tion. The subcutaneons eonnective tissne is infiltrated with
lorge numbers of the organisma situated in elomps, some

¢ wround the blood-vessels, and others baving no spparent

relation to the blood-enpply, The lencoeyies are fairly
abundant, and often eontain several organisms within their
protoplasm. Numeroms larger phagooytic cells  appear.
Deaper down in the tisanes the organisms are very abmudant,
and lie in large masses befween the musele bundles, The
organisma do not invades the moscle, and there is no apparent
the muscle nmelei, Sections stained in hama-
toxylin and eogin ghow Lyaline degeneration of the muscle
fibires.

Liver.—In the liver many organisms appesr in the larger
blood-veesels and capillaries.  Throughout the organ are

" minmte foval necroses and degenerated liver cells, the orgun-

isms being in the capillarvies of the diseased arew and oecasion-
ally within the neerosed liver cells, and in lencocytes. The
orgunigme have the same characteristics as these above
described,

Heetions of the lung and spleen appear normal except for
the presence of the organisme in small numbers both within
and without calls. They appear for the most part in small
clumps contsining numerons elements, but alao cecur here
and there gingly.

No pathological changes were made oub in the kidney
sections and no organisms could be demonstrated.

Lymplatic glandz—The lymphatic structores throughout
the hody showed the most sbriking and characteristic appear-
ances, . The organisms were readily demonstrable in the
peribranchial, perinephritic and peritoneal glands, which
contained immense numbers of them. They presented the
same characteristics as before, and ovenrred for the most purt
outside of and between the lymphatie eells, althongh st times
they are seen within the cells (Plate 11, Fig. 4).

White Mouse IL. Inoculated in a manner similar to Monse
L. Death occurred on the 10th day. The antopay revealed
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- the same soft, semi-caseons area at the point of ineculution
- and a similar hemorrhagic condition of the intestines,

'+ The microzcopical findings were the same as in the previous

1

A

experiment.

Mouge ITI. A wild mouse was inoculated with 0.3 ec. of
& 38-hour bouillon culture.  Animal appeaved to be nnatfected
until the fourth week, when it heeame leas active and refused
to eat. Died on the 38th day. Arvound the peint of inoenla-
tion there was a very extensive induration, the tissues being
hard, shrunken and dry. This selerosed condition involwved
the whole posterior third of the back extending down the

‘thighs and to the roof of the tail, Internally the imtestines
were adherent and the testicles invelved in the cieatvix,
| Cover-glips andl omltures were negative.

Microscopical examination of the tizanes removed from the
local lesion showed exceedingly dense scar tissne. No organ-
igma were demonstrated. Examination of the organs was
negative,

SUMMARY.
{ The condition in the human subject reported here seems
sufficiently nnusnal to warrant pablication.

Tt is further of interest in view of the evidenge given, which

wonld indicate that the skin abscesses and indurated lym-

phatic glands were due to infection with a micro-organism,
differing markedly from the bacteria, but agresing with
certain of the fungi. '
The caltural characteristics of the organism are similar to
thoee of many fnngi and yeasts, and the imperfect life history
which could be determined renders it not improbable that it
may belong to the genus sporafriche. Dut for the present the
exact classification of the parasite must be left nndecidad,
The experimente upon the dog and the miee prove the
pathogenicity of the organism, and indicate that, under dif-

b Flexner for advice and assistanee in the mm’c

ferent circumatanees, it may remain local in ite
and effects {dog), or it may invade the internal
produce a aurt of pywmis (mouse]. '

The etiology and pathology of many fungoid
man and animalg receive a new interest in the
more recent stndies of the pathogenie yersts and §
relation to tomor formaetions. It may be men
pathological conditions met with did nof in
snggest any other than o simple inflammatory process,

T take pleasure in acknowledging my in

recorded here.

EXPLANATION OF FIGURES.

Prare L

Fia. o, Colonies of 10 days, Glucose agar.  From hi
mause L

Fra. b, Growth on gloeose agar. 3 days. Phologn
1.7 Mitchetl.

Fia. ¢, Cover-glass preparation from glucose agar.
Photograph by A. H, Eggers,

Fias, 1and 2. Growth In hanging drop of houillon.

Fie, 5. Same. 4 daya. Reprodoced from camera
Iir, E. F. Bmith.

Fias. 4 and b, Covar-glass preparations from bouillon,

Fria. . Swell germinating mm.dmF from hs
bounillon. Hﬂ'ho::r'l-ld

Fia. 7. Germ tubes with conidia attached, from b
bounillon.  days.

PraTe 11,

Fras. 1, Zand 3. Sections of wall of abscess in gnben
dog. Leite obj. § (Fig. 1), § (Fig. 2), and o (Fig. 31
Fig. 4. ?acnhmneht&l Iymph glands of white mulm'
and Weigerl's stain, Leitz obj. § Inch.

(EDEMATOUS CHANGES IN THE EPITHELIUM OF THE CORNEA IN A CASE OF U
FOLLOWING GONORRH(EAL OPHTHALMIA.

Epwairp STIEREN, M. D, Pitfshurgh, Penna.

Dedema of the corneal epithelinm with variong changes and
digtortions of the epithelial cells due to pressure of Auid in the
intercellular spaces, has been obeerved by many workers in the
pathology of the eve, and has been deseribed sod depicted more
or less thoroughly eince Arlt's' original observations in 1854
He described the edematous changes taking place in the cornem
of eyezaffected with choroiditis accompanied by inerensed intra-
ocular tension.

Fuchg,'** Fridenberg," Birnbacher and Crermak,' Klebs'
and other observers have seen these chanmges oconrring iu
glancomatons and etaphylomatous eyes,

Some experimental work lss been done; Leber, Gutmann,
and others have produced artificial mdema in the eorneal epi-
thelinm. Leber' suoceeded by injecting oil of turpentine
under the anterior epithelium in produecing, without any rongh-
ening of the surface, a corneal opacity which closely resembled

On refractory subcutaneous abscesses caused by a fungus possibly related to the ...

_eells and eontaining a small amount of viscid

tihe haze of glangoma.  On microscopical ex
nmmerons vacnoles in different layers of the epi
pronounced dilatation of the mh&melhﬂmm
Gutmann® by injections of a solution nfnpha}l in
demonstrated & communication between the Iy
the corneal matrix and the finer asyatem of o
snterior epithelinm, and produced s condition
found by Leber.®

The cornenl milema of glaneomatous eyes
and the appearance of rainbow colors aronnd &

# Bizzozero, in hia excellent article, firat de
ence of a seriea of intercellular apaces or clefta |
minute channels for transporting notritive flnids

Piluger' and Gruber” have also described the
neal epithelinm through these channels.
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