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VITAL PHENOMENA OF BACTERIA. 71

sistency. This is then dissolved in 96 per cent. alcohol,
freed from albumin and other contamination by an
alcoholic solution of lead acetate, the lead precipitated,
the filtrate concentrated, and again precipitated by an
aleoholie solution of mercurie chloride, which forms a
double mercury compound with the ptomain. The
alcohol is evaporated by heat, the mercury separated
by sulphuretted hydrogen, and a double compound
formed with gold and platinum, the crystallizability of
which permits of its purification ; or the crystalline hydro-
chloride is directly obtained, and the free bases, which
are often liquid, separated by means of sodium hydrate.

Many of these ptomains, like most vegetable alka-
loids when they are are set free by sodium or potassium
hydrate, are obtainable by agitation with ether in aque-
ous solution; but Brieger’s method is preferable, because
many substances not taken up by ether are here ex-
~ tracted. :

Complex Albuminoid Poisons— Toxalbumins or Toxins.
These may be divided into two classes:

1. BAcCTERIAL PROTEINS (Buchner). By these are
understood poisonous substances of a proteid nature
produced by bacteria which are not affected by heat,
which are capable of producing fever (pyogenic) and
causing inflammation (phlogogenic), and which can be
obtained by boiling for several hours potato cultures
treated with an 0.5 per cent. solution of potassium
hydrate (about 50 volumes of potassium hydrate to 1
volume of bacterial substance). From the clear, fil-
tered liquid the proteins are precipitated by weak acid,
carefully added, and the precipitate washed and dried;
before use they can be dissolved in weak soda solution.

The best known protein is Koch’s old tuberculin ;


























































































































































































































































































































































































































































































BACTERIOLOGICAL TECHNIQUE. 299

influenza bacilli, reach the maximum development of
their colonies in from ten to sixteen hours, while others
continue to spread for several days. If we wait too long
where numerous varieties of bacteria are growing the
colonies of heavier growth may cover up the finer and
more delicate ones. As a rule, the younger colonies
are more characteristic, except where the development
of pigment is sought.

Two surface colonies of diphtheria bacilli upon agar. » 500 diameters,

The colonies are first examined with the eye (Fig. 28),
then with a low magnification, and then again at from
400 to 500 diameters (Fig. 30). We note everything
we can about them, such as their size, border, density,
color, and granular appearance. At the higher mag-
nification we begin to detect the individual bacteria.
After studying the colonies we remove a few of the bac-
teria from one or more of them by touching them with














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SPIRILLUM CHOLERA ASIATICAZ. h73

bator. In bouillon the growth is rapid and abun-
dant; in the incubator at the end of ten to sixteen hours
the liquid is diffusely clouded, and on the surface a
wrinkled membranous layer is often formed. In gen-

A characteristic series of cholera cultures in gelatin ; one, two, three, four,
and six days’ growth. (DuNHAM.)

eral the spirillum grows in any liquid containing a
small quantity of organic matter and having a slightly
alkaline reaction. An acid reaction of the culture me-
dium prevents its development, as a rule; but it has the
power of gradually accommodating itself to the pres-
ence of vegetable acids, and grows upon potatoes, in
the incubator only, which have a slight acid reaction.
Abundant development occurs in bouillon which has
been diluted with eight to ten parts of water and in













































































































































620 APPENDIX.

TRICHOPHYTON (Ringworm Fungus).

Ringworm of the body or hairless parts of the skin,
tinea circinata, and ringworm of the hairy parts, tinea
tonsurans and tinea barbe or tinea sycosis are due to
the fungus trichophyton, discovered by Gruby in the
human hair, and between the epidermal cells by Hebra,
and obtained in free cultures by gravity.

FiG. 83.

Hair riddled with ringworm fungus. Megalosporon variety.

According to Sabouraud, whose conclusions are based
on an extensive series of microscopical examinations of
cases of tinea in man and animals, of cultivation in
artificial media, and of inoculation on man and animals,
there are two distinet types of the fungus trichophyton
causing ringworm in man—one with small spores (2 to
3 mm.), which he calls ““T. microsporon,’” and one
with large spores (7 to 8 mm.), which he calls ““T.
111[:galn:-sp.ur-::-n.” They differ in their mode of growth
on artificial media and in their pathological effects on






622 APPENDIX,

and myeological aspects (Fig. 84). Many animals are
subject to the growth upon their skins of particular
species of T. megalosporon.

Fia, 84,

These two half-plates show three-months’ growth on peplone maltose agar of
two megalosporon varieties of the ringworm fungus. Natural size.

ACHORION SCHENLEINII (Favus).

Favus is due to a fungus discovered by Scheenlein in
1839, and called by Remak Achorion scheenleinii. The
disease is communicated by contagion, the fungus being
often derived from animals, especially cats, mice, rab-






624 APPENDIX,

of the favus fungi in the stomach and intestine. On
the scalp it first appears as a tiny sulphur-yellow
disk or scutulum, depressed in the centre like a cup and
pierced by a hair. This is the characteristic lesion. The
cup-shape is attributed by Unna to growth at the sides
proceeding more vigorously than at the centre.

There is some difference of opinion as to whether
there 1s only one or several varieties of favus fungus.
I't was suggested by Quincke that there are three dif-
ferent species of favus fungus. Later investigations

Fia. 86.

Five-months' old colony of favus on peptone maltose agar. Actual size.

have apparently shown, however, that the achorion
Scheenleinii is the only fungus of favus.

The favus fungus is readily cultivated at the body-
temperature, and also at room-temperature, in the or-
dinary culture media, as agar, blood-serum, gelatin,
bouillon, milk, infusion of malt, eggs, potato, ete.
(Fig. 86). The growth develops slowly and shows a
preference to grow beneath the surface of the medium—
except on potato, upon which it develops on the surface
in layers. The characteristic form of growth is that of
moss-like projections from a central body. The color
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