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129

CULTURES, AND THEIR STUDY.

Fic. 30.—New model incubating oven with electro-regulator.
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SUPPURATION. 157

generally does not contain the Staphylococcus aureus
alone, but shows colonies of the Staphylococcus albus as
well. In addition to these two principal forms, one
sometimes discovers an organism identical with the pre-
ceding, except that its growth on agar-agar and potato
is of a brilliant lemon-yellow color, and its pathogeny for
animals much less. This is the Staphylococcus citveus of
Passet. It is not quite so common, and not so patho-
genic as the others, and consequently much less important.

Another organism whose colonies are frequently ob-
tained from the pus containing the staphvlococei is the
Streptococcus pyogenes of Rosenbach (Fig. 47). It was
found by him in 18 of 33 cases studied, -
fifteen times alone and five times
with the Staphylococcus aureus. It
is a spherical organism of wvariable
size (0.4-1 p in diameter), constantly
associated in pairs and chains of from
four to twenty individuals.

The organism stains well with or-
dinary aqueous solutions of the anilin
dyes, and also by Gram’s method.
Like the coccus already described, it
is not motile and does not seem to
form spores, though sometimes a large
individual —much larger than the
others in its chain—may be observed,
and may suggest the thought of arthro-
sporulation.

Upon gelatin plates very small col-
onies of translucent appearance are
observed. ~ When superficial, they

: : Fi1G. 48.—Streptococ-
spread out to form flat disks about cus pyogenes: culture

0.5 mm. 1n diameter. The microscope UPen agar-agar two days

old (Frinkel and Pfeif-

shows them to be irregular and gran- fer)
er .

ular, to have a slightly yellowish color,
and to have numerous irregularities around the edges, due
to projecting chains of the cocei, No liquefaction occurs.









































































































































































































224 PATHOGENIC BACTERIA.

%‘]H'I_]L‘.’I.] diagnosis, and must never be taken as positive
in 1tself,

i =
I'he bz s grows similarly '
T : u:lﬂlu.m grows similarly upon blood-serum and
Otller'c - e ¥ 1.-- - Tl o .
l; u]. mixture. Upon glycerin agar-agar and agar-agar
1€ COIO S are x : X ] : : :
onies are much larger, more translucent, always

Fi1G. 64.—Diphtheria bacilli (from photographs taken by Prof, E. K. Dun-
ham, Carnegie Laboratory, New York): a, pseudo-bacillus; 4, true bacillus;

£, pseudo-bacillus.

without the yellowish-white or china-white color of the
blood-serum cultures, and generally are distinctly divided
into a small elevated centre and a flatter surrounding zone
with indented edges, sometimes with a distinctly radiated
appearance. It must be remarked that when sudden
transplantations are made from blood-serum to agar-
agar the growth resulting is meagre, but the oftener
this growth is transplanted to fresh agar-agar the more
luxuriant it becomes.
















































































































































272 FATHOGENIC BACTERIA.

In size, and attain a peculiar transparent character which
s H_uggc-:atin: of powdered glass. The commencement
of liquefaction causes the colony to be surrounded with a
t:lmn.'w'p;lrm]t halo. When this ocecurs the colony begins to
sink, from the digestion and evaporation of the 1:1;;:31'1”11,
and also to take on a peculiar rosy color.

In puncture-cultures in gelatin the growth 1s again so
characteristic that it is quite diagnostic (Fig. 80). The
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Ficg. Eﬂ,—ﬁlsir:llum cholera Asiatica : ;’_]l_']:!t'ul 5:-u.m".1|ri_;-cu]ture:; aged [...]-[-'.._
eight and sixty hours (Shakespeare).

growth takes place along the entire puncture, but devel-
ops best at the surface, where it is in contact with the
atmosphere. An almost immediate liquefaction of the
medium begins, and, keeping pace with the rapidity of
the growth, is more marked at the surface than lower
down. The result of this is the occurrence of a short,
rather wide funnel at the top of the puncture. As the
growth continues evaporation of the medium takes place
slowly, so that the liquefied gelatin 1s lower than the
solid surrounding portions, and appears to be surmounted
by an air-bubble.







































SPIRILLA RESEMBLING CHOLERA. 283

a rather smeary, whitish mycoderma is

cipitate rapidly ;
The much more ex-

oenerally formed upon the suriace.
tensive and more rapid liquefaction of the medium, the
wider top to the funnel-shaped liquefaction at the surface,

FiG. 83.—Spirillum of Finkler and Prior: gelatin puncture-cultures aged
1'r,1r|:r-c.igh1. and :-ix[j.' hours {5]1::1«;1_'5-}12:11'::].

the absence of the air-bubble, and the clouded nature of
the liquefied material, all serve to differentiate it from the
cholera spinillum.

Upon agar-agar the growth is also very rapid, and in
a short time the whole surface of the culture-medium is
covered with a moist, thick, slimy coating, which may
have a slightly vellowish tinge.

The cultures upon potato are also very different from
those of cholera, for instead of a temperature of 37° C.
being required for a rapid development, the Finkler and
Prior spirilla grow rapidly at the roomn-temperature, and
produce a grayish-yellow, slimy, shining layer, which
may cover the whole of the culture-medimm.

Blood-serum is rapidly liquefied by the growth of the
organism.









286 PATHOGCENIC BACTERIA,

the track of the wire, and forms a cloudy liquid which

precipitates at the apex in the form of a coiled mass,
Upon the surface a delicate imperfect vellowish myco-

FIG. -55-—-“;]"iri.illll'|‘1 Denecke : gelatin puncture-cultures aged forty eight and
sixty hours |Shakespeare),

derma forms. Liquefaction of the entire gelatin gen-
erally requires about two weeks.

Upon agar-agar this spirtllum grows as a thin yellow-
ish layer which does not seem inclined to spread widely.

The - culture upon potato is luxuriant if grown in the
incubating oven. It appears as a distinct yellowish moist
film, and when examined microscopically is seen to con-
tain Jong beautiful spirals.

The organism sometimes produces indol, but is irreg-
ular in its action in this respect.

The spirillum of Denecke is mentioned only because
of its morphological relation to the cholera spinillum,
not becanse of any pathogenesis which it possesses. It
probably is not associated with any human disease. Ex-
periments, however, have shown that when the spirilla
are introduced into the intestines of guinea-pigs whose
gastric contents are alkalinized and whose peristalsis 1s






288 PATHOGENIC BACTERIA.

colonies of the cholera spirillum is developed, yet there
1s a difference, and Pfeiffer points out that ‘it is com-
paratively easy to differentiate between a plate of pure
cholera spirillum and a plate of pure Spirillum Metch-
nikoff, yet it is almost impossible to pick out a few
colonies of the latter if mixed upon a plate with the
former.”

Frinkel regards this bacterium as a kind of interme-
diate species between the cholera and the Finkler-Prior
spirilla.

The colonies upon gelatin plates appear in about twelve
hours as small whitish points, and rapidly develop, so that
by the end of the third day large saucer-shaped areas of
liquefaction resembling colonies of the Finkler-Prior
spirilla occur. The liquefaction of the gelatin is quite
rapid, the resulting fluid being turbid. Generally there
will be upon a plate of Vibrio Metchnikoff some colo-
nies which closely resemble cholera by occupying small
conical depressions in the gelatin. Under a high power

Fic. 87.—Spirillum Metchnikoff; puncture-culture in gelatin forty-eight hours
old (Friinkel and Pleiffer).

of the microscope the contents of the colonies, Wl:lich ap-
pear to be of a brownish color, are observed to be in rapid

































































































































MOUSE-SEPTICEMIA. 331

In gelatin puncture-cultures the growth is quite cha-
racteristic. and the tendency of the bacillus to grow
anérobically is well shown (Fig. 108). T'he develop-

Fic. 108.—Bacillus of mouse-septicemia: gelatin puncture-culture three and a
half cdays old -:‘.;ﬁ:'ll.hﬂf:l.

ment takes place all along the line of puncture, but is
more marked below than at the surface. The growth
takes place in a peculiar form, resembling superimposed
disks, each disk separate from its neighbors and consist-
ing of an area of clouded grayish gelatin reaching almost
to the walls of the tube. This growth develops slowly,
and causes a softening rather than an actual liquefaction
of the gelatin.

Upon agar-agar and blood-serum a very delicate, trans-
parent grayish line develops along the path of the needle,

The bacillus grows at the room-temperature, but much
better at the temperature of the incubator.

The disease affects quite a variety of animals, notably
hogs, rabbits, mice, pigeons, and sparrows. The guinea-
pig, which is generally the victim of laboratory experi-
ments, is not susceptible to it.

When mice are inoculated with a pure culture of this
!}ﬂ.l:]'[]ll?-i, they soon become ill, lose their appetite, mope
In a corner, and are not readily disturbed. As the dis-
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