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5 u; most of them were spherical, but many also were ﬂa.ttanefl.
I naturally suspected them to be the conidia of some pathag:amc
mould, and I therefore immediately inoculated some nutrient
gelatine tubes; and in less than a week, at a temperature of 20 to
93° (., T obtained an abundant growth of mycelium with conidia,
entirely similar to the round bodies found in the skin. The mould
thus obtained had all the characters of the Aspergillus niger.

III. DESCRIPTION OF THE ASPERGILLUS NIGER.

Fliigge says (p. 119), in connection with that fungus,—

“ We distinguish (after Siebenmann) the so-called frue Aspergillus (Asp.
clavatus, flavus, fumigatus, niger, &c.) and the two Hwrofium forms proper
(Eurotium aspergillus-glavcus and Eurotium repens).”

Further, he describes the Aspergillus niger as follows (p. 121) :

“Dark brown masses., The knob of the fruit hypha completely spherical.
Sterigmata 20—100 p in length, branched like a hand. Conidia round; when
ripe blackish brown; diameter 3:5—5 p. Sclerotia brownish red, of the size of
a rape seed. Best temperature 34° to 35° C.”

It will be seen from the drawings accompanying this paper that
the organism which I found in the diseased skin brought to me by
Mr. Wild corresponds exactly to the above descriptions.

I may add that all the Aspergilli I have examined are extremely
variable in their characters, the conidia being about the only parts
the appearance and measurements of which can be considered to
have any constant value., And even these have to be considered in
the light of surrounding circumstances. Thus I found that those
which covered the moistened epidermis around the cutaneous ulcerin
this case were, generally speaking, vesicular-looking, spherical, and
of the size of a small red blood-corpuscle. The pigment seemed to
be mostly near the surface, under a double outlined capsule, and
at times it projected beyond the surface, having apparently passed
through a small opening in that capsule ; this gave to the conidia
the crenated appearance already alluded to. When, on the contrary,
the conidia were obtained from a rather dry cultivation, and
before they had come in contact with any watery fluid, then their
size was much smaller, barely measuring 3 p in most cases. They
were also more deeply pigmented; the pigment seemed to be
uniformly distributed through their contents, &e. .

I have observed similar variations in the spores of all the other
Ascomycetes I have had an opportunity to study.
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tion may have taken place through the air. A single spore, as I
have proved by cultivation, is capable of giving rise to several
cubic centimetres of spores in the course of a few weeks.

The effects of lowered vitality are well shown by the occurrence of
ulceration in the cicatrix of an old ulcer which partially seemed to
have reopened.

Y. DEVELOPMENT AND v&.RIiEILITT OF THE .E.EPEEGILLUE NIGER.
1. Observations.

The considerations which precede show that the production of
parasitic lesions is partly determined by the respective stafes of the
possible parasite and host ; they therefore invest with interest any
study which may help one to grasp the relation between the various
stages of the life of any pathogenic organism, or to understand the
condition which may influence the greater or less *development of
any of these stages.

I have summarised the results of some experiments which I
have made in this connection. They were carried out by means
of ordinary drop, test-tube, plate (capsule), and flask cultivations ;
in addition I used the interlamellar method which I have deseribed
elsewhere.! Various cultivation media were used. These were
either the usual ones—e. g. 1, potato ; 2, ordinary glycerine nutrient
gelatine (Nocard and Roux) ; 3, agar-agar; 4, glycerine agar-agar:
9, hydrocele fluid,—or simple substances such as—6, distilled
water; 7, starch; 8, glucose; 9, cellulose; 10, gum-arabic; 11,
egg albumen; 12, peptones; 13, pure gelatine; 14, paraffin,—or,
again, various tissues, such as—15, horny epithelium ; 16, muscular
tissue ; 17, adipose tissue. These cultivations were made in sets,
and the effects of temperatures ranging from 10° fo 45° (€. were
studied either in parallel specimens or in specimens submitted
alternately to high and low temperatures. The effects of free or
limited access of air were observed in some cases, and the effect of
temperature was also noticed with reference to the vital concurrence
of the Aspergillus niger and Penicillium glawcwm. The action of a
few unknown bacilli was also witnessed in some cases quite acei-
dentally. The importance of moisture was also ascertained in
several cases,

It will be easy to understand the results of these experiments
from a study of the following tables.

! ¢ Lancet,’ June, 1891,



























1 ol i % -
e Tl S £ R - - r 3 ] - . r =T -
e FIRLER i M ST . T ? % -
L e Ll 1L - Wi 1§ ] (- g . i =
1 . % [1 £ AT 1CCTIINT " ] C 18 ImMemebp (1 | 1
i Nig s 1] B ] [} } 14 SR K HTE B L VLR LR LN B [ 5L i 1% 1)
. v v
CICIA Hi DR ALl | 3
L0
: 1k I T1E r ¥ 1] 0] e i L Tt {
T 10 [ [ [ [
MIRAL L [] DL J J AL § ¥ L [3 L] ~ £ JECOLLE k (LLLL B T hp
iln i} ik § metor a & BTHOTE 20 L B y
1 | I SO T2 [1.E I 1 - [ I eng iTs
L L 1 B {1 [l i E i =1 [ 1 | Fi !
TNENtE Neares o the nre t A able ontline 181
IrOLODIASIN: g5 £ 1 AL Bhil DTeLl | b gl
i N1ié )] Vi C LI E A r} e i L i
' 1 1 L il 0 1 e | ¥ [IL); AL
F AP0 ECTLOT 31 1e it 1 ; LEd b A
NAYE Lig 1) L L e 10L= AL ALY REFINEL
1ML 1 LELETRE T . | ’ 1L "
vl i 1 L e Orhe O e (11! i y E
L (1K iRl b 21 L LFLL 11 L fLE &
1. . 2 i il =1 B MTO1e 1 il
O L CLITL D=8 1L | 4 ] [LE L) | L 14
1 ¥ s 2 ek ! [ | 11
] ) EEE | ACLe) |
r e Tl 10T ° 0 -
T8 T T iy
& : - i e i} | | 131!
T8 il il= i | Lt} :
" sodad r hiat g1 O] 1l B
XL ] WL e H T
| Tl BT VT i b 1
harnra L Tl L 0} I
1 i A il B haln} |
'y 1=l i § 1 i i1t 1 il 1 LA 1 3



















o .
s
"
ok

Ex]

-































26

The fungus is distinetly aerobic, yet within certain limits it can
grow in the depth of the nutrient material, and then becomes
modified. Spores placed quite on the surface grow well and rapidly,
yielding within a few hours thick septate filaments, which branch
rapidly on the surface of the gelatine, and at 85° C. yield within
the first day typical conidiophores. Spores placed at a depth of
01 mm. germinate a little more slowly, produce long filaments,
which become slightly thicker as they approach the surface, where
they become rapidly branched, assuming the same form as in the
last case. This is very distinet within twelve hours.

At a depth of 08 fo 1 mm. they only begin to produce short
mycelial filaments at the end of sixteen hours.

At @ depth of 1'5 mm. the spores are swollen, often crenated,
owing to projection of pigment through their wall,.and show a
bright nucleus-like body (also at the end of sixteen hours).

Beyond 2 mm. from the surface the conidia are only a little
swollen or not altered at the end of the first day.

Even the spores placed at a depth of 10 mm. may occasionally
germinate after thirty or more hours; but in such cases the fila-
ments produced are extremely slender, and take weeks to reach the
surface. If however,theysucceed in doing so, then,as they approach
the surface, they get thicker and thicker until they acquire their
normal size. Filaments grown under such circumstances may be
as slender as the Baeillus anthracis in the leptothrix stage, and, as
often the protoplasmic contents of some of the segments of the
septate filaments disappear, whilst those of other segments remain,
an appearance is produced, by which the few segments still con-
taining protoplasma resemble long or short thick bacilli with
square ends.

If mycelial filaments can be made to grow in nutrient matter
without reaching its surface, or, after projecting beyond the free
surface, are made to re-enter the substratum, they can be made to
continue growing without producing conidia. This is probably the
way in which myecelial filaments may multiply to a considerable
extent in fluid media without producing conidia. As they grow
they sink into the fluid and remain surrounded by it until a
sufficiently thick layer is produced, the surface of which gradually

emerges from the fluid medium.
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compound is difficult to say. I have, however, not been able to
malke gelatine yield any oxalate of lime under the influence of the
&spergil.lus; but perhaps there was not enough lime present in
the specimen I used.

Gelatoses and gelatine peptones.—The formation of these products
was i{ldica,ted only by their solubility and the biuret test (the
quantities experimented upon not allowing the precipitation
methods to be used in order to determine further the variety of
compound obtained). As Hofmeister has shown, these products
must be the result of the hydration of gelatine. Chitlenden and
Solley have lately supported the same view, although they have not
been able to prove it by analysis,

Proteoses or peptones were also demonstrated after the growth of
the fungus, although the quantities obtained were too small to
allow of separation being attempted ; these substances must also
have been produced by hydrolysis of the albumin and globulins
used as cultivation media (hydrocele fluid).

Although these experiments are few, yet they all point so clearly
to the same conclusion that, even on their basis, it seems justifiable
to assert that whatever the material used (provided it allowed the
fungus to grow), the changes brought about were either those
associated with digestive processes (glucose, gelatoses, proteoses,
peptones) or with regressive metabolism (oxalic acid, &e.).

The production of oxalic acid was, perhaps, the most interesting
of these phenomena connected with the growth of the fungus. It
was much more abundant in some media than in others; thus the
production of oxalate of lime out of gum acacia was extraordinarily
abundant,

This production of ozalate of lime was distinctly connected with
the exposure of the mycelial filaments to air.

So long as the filaments were embedded in nutrient gelatine, for
instance, no crystal of oxalate of lime was observed. No sooner
did they project for some distance beyond the surface than
erystals began to appear in the superficial layers of the gelatine and
in deeper layers along the filaments to which air had access.
This last fact is of considerable interest in connection with the
probable influence which protoplasmic respiration has on the
metabolic products which have just been enumerated.

The production of oxalate of lime takes place by steps, and before
typical crystals are formed other crystalline forms are evident,
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