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THE ESSENTIALS

PRACTICAL BACTERIOLOGY
PART I

MANUFACTURE OF THE NUTRIENT MEDIA, AND
GENERAL TECHNIQUE

Sterilisation of glass apparatus.—All flasks, petri-dishes, and other
glass apparatus must be carefully sterilised before use; and here
attention must be drawn to the fact that
the packing materials used by the manu-
facturers are teeming with organisms and
their spores, , particularly the Bacillus
subtilis, or hay bacillus, the spores of which
resist the action of steam for prolonged
periods. |

New glass apparatus is' cleaned as
follows :

1. All obvious dirt is eleaned away by
the free use of tap water, bottle brush, and,
if necessary, sand.

2., Commereial nitriec or hydrochlorie
aeid is then employed to cleanse still further,
and to kill the resistent spores.

3. The acid is removed by the free use
of tap water, and the flasks inverted to

F1a. 1.—HOT-ATR STERILISER

o (anl . ; I:1L|, l‘llE:I"I]Hlll.I.l_'I-I:"L", BP“LH.‘FL'IJH‘:-Q which
drain. T bey may be allowed to drain in can be closed by a. shntter or

aliding door ; O, gns regulator.

this way in the hot-air chamber at 100° C,
4. They are then plugged with wool. Flasks and wool are now
sterilised for three hours at 150° C, in the hot-air steriliger.
5. When the steriliser has been allowed to cool for twenty minutes
B
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NUTRIENT AGAR-AGATR “6GLYCERINE 'AG: ¢

Proceed as in the case of nutrient gelatine, but do not neutralise.
Beer-wort gelatine and beer-wort agar (made similarly) form the best
culture media for the yeasts, and are also excellent for the moulds of
ringworm, favus, &e. (Hewlett)."

Nutrient agar-agar.
1. To the second flask,
containing 300 c.c. broth
set apart (p. 3) for making
agar-agar, add 2 per cent.
agar-agar, i.e. 6 grammes.

9. Place in the auto-
clave, and keep at 120° C.
for three-quarters of an
hour.

3. Test the reaction.
If necessary, neutralise
agalin.

4, Clarify with the
white of an egg.

5. Place in autoclave
again for half an hour.

6. FHilter through s
moistened folded filter-
paper, placing the glass
filter &e., with flask, into
the steamer.?

7. The contents of
the flask being now

quite fluid, deecant into Fre. B.—AUTOOLAVE, BHOWING INTERIOR ANOVE, AND
test-tubes r&pidl}q about INNER AND OUTER RINGE OF GAS-BURNERS BELOW

» s Eoth rings are nsed until the temperature has been raised to
b c.c. 1nto Eﬂ,ﬂh. Plugr 1202 (1, and then the inner one alone is sufficient to maintain

and sterilise fDl‘-DHE‘. hour that temperature for the desived period.
in the steamer, for three successive days.

On the third day place most of the tubes in an inclined position,
so as to obtain a sloped or oblique surface on solidification for
inoculation (‘ streak cultures ).

The remaining tubes are to be kept upright for ‘stab cultures.’

Glycerine agar is made by adding 6 grammes of glycerine to

' Manual of Bacteriology. '

* The hot-water filter (p. 6) may be used. But the method of filtering in the

steamer is preferable in the case of agar-agar, which otherwise so rapidly cools and
solidifies. é h

o






BLOOD SERUM 11

3 Pour into sterile test-tubes, and sterilise on two successive days.

N.B. Do not neutralise.

Pasteur's solution.—The formula for this fluid, so largely used
hefore the introduction of nutrient hroth and the solid media, is as
follows : Candy sugar, 10 parts; ammonium tartrate, 1 part; the
ash of 1 part yeast; ' water, 100 parts.

LESSON II (B)®

NUTRIENT MEDIA (continued)

Blood serum—>Milk—Elsner's potato gelatine

Blood serum.—The jugular vein of a horseis exposed with strictest
aseptic precautions.

A glass cannula is inserted into the vein, and the blood allowed to
flow into tall wide-mouthed
eylindrical glass jars.

These are plugged with
wool, or capped with some
impermeable material ; the
jars are then set aside in a
cool place. :

When the clot forms and
serum is squeezed out, the
latter is siphoned off, prefer-
ably by the aid of an exhaust
apparatus, into flasks plugged
with wool. Or the wool may
be conveniently replaced by
a rubber stopper with a long
Piﬁﬂﬁ of EIELEH t-ll]]il'[lf_?; ]'ﬂ}l{:hi”ﬁ The felt' cover of the glass door is raised to show
to the bottom, and a shorter EORL = OO
one just passing through the stopper and provided with a piece of
indiarubber tubing with a spring clip.

e, O, —XooH'S SERUM INSPISSATOR

! Bucholtz substituted for the yeast ash, potassium phosphate 0°5 gramme
(Frankland).

# This lesson, though of practical value and therefore inserted here, may be
with advantage omitted from the general course, owing to the special diffieulties
explained 1n the text, and in order to economise time.

tecently, uniformly good results have been obtained by simply aspirating the
squeezed-out sernm through a Chamberland or Berkefeld filter. The sterile zerum

thus obtained is then poured rapidly into sterile tubes, and solidified as directed
on p. 12,
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22 ESSENTIALS OF PRACTICAL BACTERIOLOGY

uxpos‘ed to the gelatine. If this is not carefully done, on placing the
tube in cold water and rolling, there may be areas left on the inner
surface of the tube uncoated with gelatine.

Solidification is accomplished by holding the capped tube nearly
horizontally (not quite, to avoid eontact of the gelatine with the wool
plug) in a large basin of water. Ordinary tap water may be used, and
this insures a more uni-
form distribution of the
medium, perhaps, than
if ice is added; though
the addition of ice ren-
ders the operation more
rapid and less tedious.
The objection to using
a block of iece for this
purpose, as  recom-
mended by some, is that
there is a great tendency
for the gelatine to so-
lidify at the first place
where the tube comes in
contact with the ice; so
that a uniform lining
with gelatine—i.e. an
even distribution of the
colonies—becomes diffi-
wult, if not impossible.

When solidifieation
is complete, the tube is

i v kept at 20° C,,if gelatine
Fig. 14.—poUuDNEY'E INCUBATOR FOR LOW TEMPERA- E S
tures (20° to 22° C.) is used ; or at 37° C.in

There i3 A tank of water (not shown) below the lowest shelf, the case of Arar-amir.

warmed by a flame beneath the gupbonard ; and resting on - F

the tank is a coil of tubing through which eold water ciren- It may be ]ﬂel'lt-lﬂll'lf‘ﬁﬂ
Intes. DBy means of a regulntor, a uniform temperature is . :
maintained. ]'I,E"EJ t-hﬂt an lllﬁul}ﬂtﬂl 1

or ‘gelatine cuphboard’
(fig. 14), for low temperature (20° to 22° C.), has recently been
introduced by Mr. Doudney, of the Royal College of Surgeons and
Physicians’ Laboratory, London, which is simple and most eflicient
in maintaining a uniformly low temperature. All other media but
nutrient gelatine are to be kept at 37° C., and Hearson's incubator
(fig. 15) is strongly recommended. _
Petri-dish preparations; plate preparations.—Formerly, sterile



PETRI-DISH AND PLATE PREPARATIONS 23

oblong glass plates were covered with pre:vinusly im::uula,ted 1::15;:1:11111,
gelatine or agar-agar, and kept in a sterile glass dish coverec ljyt £
bell-jar at the appropriate temperature. The. use of thesg p‘ﬂi eq
has now been almost completely given up in practical work, petri-dishes
(fig. 17) being far more convenient 'E-l'li'Ll:l the {orme:-:r. ]3111;' th?u:ghl.iﬂ
longer much in use, the name survives, and plu!;eg: or ‘p a:le
preparations,’ is the usual laboratory term for the petri-dish prepara-

F16. 15.—HEARSON'S INCUBATOR FOR WARM TEMPERATURES (37° C.)

tions—and we shall adopt this well-known meaning throughout this
book.

Method of making plate (i.e. petri-dish) preparations.—Gelatine
or agar-agar, or their modifications—potato gelatine &e.—may be
employed. Sterilised petri-dishes packed in sterile paper are kept
ready for use.

Gelatine plates.—A water bath with copper test-tube rack and
thermometer are made ready (fig. 18). Three tubes of nutrient
gelatine are melted down, and when the temperature has been












WOLFFHUGEL'S APPARATUS o7

The number of colonies in ten such areas is noted, and the average
for an arvea obtained. The superficial extent of t!lm glu,sls tube is
readily estimated, and so the number of colonies which have
devclc;p{-:d from the known guantity of liquid can be enumerated.

Plates.—The colonies are examined through the bottom of the
inverted petri-dish, the medium being generally translucent enc-ugh
for this purpose. If liquefying organisms are present, careful mani-
pulation is needed—rapidly turning the dish bottom upwards—to
avoid spreading about gelatine already liquefied, and loss of the
charaeteristic appearance.

The dish, with its cover side down, is then to be pla,.ue&‘ on the
stage of o microscope and examined with the 2-inch objective, and
characteristic colonies drawn, for practice. .

To enumerate the colonies on a ‘plate’ (petri-dish) ::ultihmtmn
Wolffhiigel's apparatus has, hitherto, been generally used. This con-

Frg. 19— woLFFHUGEL'S APPARATUS FOE COUNTING COLONIES IN A
PLATE CULTIVATION

sists of a wooden stand on which rests a piece of black glass. A
square piece of glass, ruled into squares—each side of which is 1 centi-
metre in length—rests upon supports immediately over the black glass
plate. Some of the squares are still further divided up into smaller
squares, each side of these being '; centimetre in length.

Method of using—Remove the ruled piece of glass; place the
petri-dish, cover side down, on the sheet of black glass ; replace the
ruled piece of glass so as to cover the dish.

The colonies show up well against the black background. If not
too numerous, the colonies in the larger squares are alone counted.
Ten squares are thus counted, and an average struck. The area of
the dish can easily be estimated by means of the graduated glass,
and so the number of colonies which have developed as the result
of moculating a known quantity of material can be enumerated.
If the colonies are more numerous, the smaller squares are made
use of, and a hand lens employed to count the minute growths
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visible. 'When the colonies are too thickly scattered for reads
enumeration, it will be necessary to use less of the original material
to be investicated, as will he explained later,

Pakes's enumerating dise.'— This simply consists of a circular piece

of |'J].ii.li:kijl'.l'tf cardboar | or

paper (fig. 20), divided into
Hixh.-tlli:{qth]Ht:L:[uI':-a. Each
of the sectors, numbered 1
to 16, 18 {!;th of the whole
dise; the colonies over-
lying complete sectors
should therefore be
counted, and the number
thus obtained divided by
the number of sectors
counted, and multiplied
by 16. The two smaller
circles and the sub-

divisions in sectors 1 and

Fra. 20.—PAKES'S ENUMERATING DISC 2 are mt_*l‘L'l}' for ease in

counting. This method is

rapidly replacing the use of Wolffhiigel's apparatus by reason of its
greater accuracy, ease, and very low price.

To make a pure culture from a mixed plate.— The cover of the
petri-dish is removed, and the colonies examined by means of the
5-inch objective, the free end of which is now inside the dish but
does not touch the medium. The colony, which is to be removed so
as to make a pure culture, being focussed, the point of a sterilised
platinum stab needle is first placed close to the growth, so that
it 1s now visible in the field of the microscope on examination.
With the greatest care, while still observing with the miecroscope,
an attempt 1s made to dip the point of the needle right into the
colony ; if successful, the needle is quickly transferred to a tube of
culture medium, and a pure culture thus obtained. This method
requires some practice, but is the one generally in use, e.g., for the
separation of the Vilwrio cholere asiatice from contaminated water.

Another way is to focus the suspected colony, and when 1t 1s
in the centre of the field of the microscope, the §-inch objective
is removed and replaced by a similar brass extremity, into which a
fine ‘harpoon’ of metal is adjusted so that its point corresponds

I May be obtained from Messrs. Baird & Tatlock, 14 Cross Street, Hatton
Garden.

B ————— e e
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48 ESSENTIALS OF PRACTICAL BACTERIOLOGY
4, Pour on chromiec agid 5 per cent,
coverslip, gently but thoroughly, to
Dry and fix in flame.
2. Filter earbol-fuchsin on to the film, and warm til]
Place the coverslip in the paratiin eupboard, or

After two minutes, wash the

get rid of the yellow.colour,

1t steams.
warm ineubator, for

ten o fifteen minutes, after which wash away the excess of stain,

1,

Fra. 31 GELATINE STAB CULTULRES (4 DAYS OLD) OF

y ] & MYCOIDES
A. BACILLUS SUBTILIS P. BACILLUS MECATERIUM . BACILLUS MYCOTI
+ BACITLE L L TTLNE A J
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[he whole interior of the bacillus may be occupied with the
spore, which appears as a clear oval body, seeming to show bi-polay

" B :

Fic, 32.— GLYCERINE AGAR-AGAL STEEAK CULTURER,

A: BACILLUS SUBRTILIS B. DBACILLUS MEGATERIUA ¢, BACILLUS MYCOIDES

. . . - & 1 | < 3 . 5 £ % e T __‘_I
staining, the stained part being, however, the remains of the distended

bacillus. When the spores are liberated from the baecilli they remain
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FEERMENTATION a7

Intravenous injection in rabbits and guinea-pi gsrha.s causzadhduath
in 94 to 48 hours, with the formation of long myeelial threads in the
iscer rer). .
wscgﬁti{ilt{iilf—f;ﬂmmm, and agar-agar, streaks—The growth is
snow-white. and at first dry; subsequently it becomes somewhat

moist and wrinkled. No liquefaction of the gelatine occurs.

Under the microscope are seen, in a young culture, rm:.uu]e& or r.;:mL
or cylindrical cells of varying size, but, generally speaking, consider-
ably larger than in the case of most other yeast cells. In a
medium containing sugar, the growth is purely cerllula.r (fig. 38), and
budding of daughter-cells (gemmation) is very obvious.

In older cultures, especially in the absence of sugar, long threads
resembling mycelial filaments (fig. 39) are seen; and on this account

F1a. 38.—SACCHAROMYCES ALBICANS Fro. 39. — BACCHAROMYCES ALBICANS
(vouxe cunTURE). x 530 (OLD CULTURE), SHOWING MYCELIAL
FILAMENTS. = 530

the fungus was originally thought to be a mould. However, cultivation
in saccharine and non-saccharine media suffices to prove it to be
really a yeast, and like other members of this group it does not
liquefy gelatine.

Saccharomyces albicans is thought to be identical with OQidium
lactis, the organism of sour milk,

Fermentation.—It has long been known that the addition of the
yeast plant, Saccharomyces cerivisie, to a sugary solution kept at a
suitable temperature gives rise to the formation of aleohol and
carbonic acid. The escape of the CO, gas causes the solution to
bubble, whenece the familiar term *fermentation ' (fervere, to boil)
The active agent, yeast, which causes this change is called a ferment.
For the relation between fermentation and putrefaction, see p. 67, ef seq.
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titi ESSENTIALS OF

PRACTICAL BACTERIOLOGY

ll[?'n.\.'al'l'tlﬁ, ]H'[_*Hr]]!ilm an ?ll?]}L‘:iL]';L]H'l'"."f]:li(_:]:l has been ;;;]]”]]m-{.,{[ with
that of a pine tree. (See fig. 41, in the upper portion of which some
of the branches make a sweeping curve downwards, and have their

TG, 41.—PROTEUS YENKERL

Celatine streak three doys old.

they are made up of numerous b %
known as * swarmers, as 1N the case of I

convexity upwards.)

Gelatine plates—The colonies
when seen h}' the naked eye look
ke little pieces of fluff, which
are often mistaken for moulds.
Under a low power of the micro-
scope they are seen to be of a
light yellowish or greenish yellow
tint, of an elongated shape, with a
denser oval or elreular portion, from
which spring branches, passing in

FiG. 42, —PROTEUS ZENKERI aa0
Impression preparation from agar-agar plate three
dayeold. Typical ‘swarmers ' are snown

all directions. Many of these
branches are characteristically
beaded, others are distinetly spiral,
and most join up with similar
branches from neighbouring colo-
nies. Between the larger ones there
are discrete colonies, showing 15111:{*
or four branches which are coiled
and mav terminate in a bulbous ex-
Tl'{rt]Jil‘ﬁ‘; Impression preparations
(fig. -Lfé.‘] of the colonies show that

acilli, and their branches, which are

pulgaris are seen 1o be







































RINGWORM 79

Ringworm '

The parasitic nature of ringworm was ﬁl:st n.ct-.urrately deseribed
by Gruby, in a series of memoirs published in the {;ij}mﬁ;‘"?‘_E?IH'-HS,
Paris, between the years 1841-1844. The existence of variietes of
funoi mentioned by Gruby has, during the present decade, been
enn?irmed and our knowledge of them vastly extendeﬂ by the
brilliant work of Sabouraud, also of Paris, and his ubseyvatmr}s }?m-‘e
been further confirmed, or qualified, by the very careful mvestlga,ngm
of Adamson, and of Coleott Fox and Blaxall amongst English
writers. _ .

True ringworm is caused by moulds of two kinds, the first hi?.}ng .
the Microsporon Audouini, so called by Gruby, the other helﬂ{]glng
to the family of the Trichophyta. The Trichophj?rtnn fungi are
distinguished as T. endothrix or T. ectothrix, according as thg}r are
seen microscopically to occupy chiefly the interior or the exterior of
the hair, respectively. oS

Oceasionally, owing to the absence of the characteristic f:-r,lvusa
cups, and the presence of circinate lesions, or even typical .kermu,
favus may so closely simulate ringworm as to be indistinguishable
from the latter clinically. When cultivated, however, the fungus
gives rise to typical favus growths. Such a condition has been
called by Sabouraud ¢ Favus with trichophytoid lesions.’

The microsporon and trichophyton fungi are quite distinet from
one another, morphologically, culturally, and, aceording to Sabouraud,
botanically. Fox and Blaxall, however, maintain that they must all
be regarded as members of the same family, basing their argument
on the similarity in the plan of the aérial fructification seen in the
cultures of all true ringworm fungi, viz. a central rod bearing
terminally and laterally small spores,? attached by a short pedicle.

1 The literature of the subject, owing to the large number of investigators, is
very great. The account here given is based chiefly upon the work of Sabouraud,
Adamson, and Coleott Fox and Blaxall. The two last mentioned have written
an admirable series of papers in the British Jowrnal of Dermatology for 18495 and
1896, and a short account will be found in the Trans. Path. Soc. Lond. for 1897.
Having most courteously placed at my disposal six of the cultures (figs. 50-55),
and two hairs affected with trichophyton (figs. 48 and 49), mentioned in their
original papers, I have availed myself of the descriptions themsin given.  From
the recent nature of the investigations it has been necessary often to quote freely
therefrom. The advanced student will find them invaluable for the purposes of
reference, owing to the vast amount of detail given.

* As the writers quoted point out, the aspect of the aivial fructifications of
these cultures has nothing to do, and must not be confounded with, the ¢ spores’
described in the hair lesions.
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82 ESSENTIALS OF PRACTICAL BACTERIOLOGY

than half the total number of circinate lesions of the smooth skin
(Tinea circinata). i

These fungi are also the cause of all beard ringworms (' sycosis),
and ringworm of the nails, a very rare disease in England, in which
the nails become of a dirty yellowish colour, thickened at the edge,
and very brittle, so as to split readily.

Kerion, a condition of ringworm characterised by a spongy
swelling of the scalp from suppurative folliculitis, is also invariably
due to these fungi; but before
making the diagnosis of ectothrix
one must exclude the other com-
mon sources of suppuration in the
scalp, the ordinary pyogenic or-
ganisms, pediculi, &e. (Fox and
Blaxall).

Microscopically.—(i) The mi-
crosporon Audowini hair (fig. 47),
when prepared by either of the
methods already deseribed, is seen
to be enclosed in a sheath com-
F1a. 47.—MICROSFORON AUDOUINI IN A posed entirely of small spores—the

HAIR, FROM A CASE OF SCALP RING- majority being 2 to 3 p in diameter
woRM.  x 240 —fitting elosely together so as to

Stained hy Adamson’s method. In the upper

figure the surface has been focussed sonsto  form a mosaic; but there are no
show the mosiic of spores forming a sheath

ontside the hair. In the lower figure, the ﬂeﬁlﬂte ﬁla.mants or chains of

game hair has been focnssed to show the my- : : ]

Eﬂubn&:“ aﬁr?ﬁi::d t-'l;;f. the cuticle of the hnir I]-].}"Glaha.l spores, as -1!1 the case of
trichophyton ectothriz.

‘In a carefully extracted hair,” Adamson says,' ‘the whole root-
stem is seen surrounded by the sheath of spores, extending from a
short distance above the intrafollicular portion to the junction of the
root-stem with the soft root-bulb. The hair itself is free from spores.

¢ On the bulb are strings of spores, radiating from the papillary
centre, but these may be only picked up by the expanded soft bulb
as it passes through the follicle, upon whose wall some portion of the
spore sheath may still remain.

¢ There is no mycelium on, or in, the bulb; but at the junction of
the bulb with the root-stem there is a fringe of mycelium surrounding
the hair and projecting below the lower margin of the sheath of
spores around the root-stem. -

« By careful focussing it can be seen that the mycelium extends

! Brit. Jowrnal Dermat. July 1895.
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S5 ESSENTIALS OF PRACTICAL BACTERIC WLOGY

colonies beneath the surface of the medium, bmall, *iu:tll'--]i]{{:,{!f}lmli{tﬂ.
each with a eentral opaque white spot, appear on the surface by about
the fourteenth day, encircled by a narrow' white zone, beyond which
is an irregular series of rays. The central opacity increases in size,
and after about eight weeks is seen to be surrounded by coneentrie
circles, beyond which is a slightly raised white ring ; beyond this,
again, extends yet another set of rays.

According to the observations' of Fox and Blaxall, cultures of
about six weeks’ growth may be divided into four types : '—

(@) ‘The first and commonest form has a slight white knob in the
centre, surrounded by a greyish-white cushion, which shows here

T 1 2 | T W AR -
F1a. 50,—CULTURE OF A MICROSPORON AUDOUINI'! oX lm.'m'". PROOF AGAR,
THE SBECOND TYPE, WITH YERY DELICATE HYPHE.

and there faint indications of concentric markings. T}_lu geueml
aspect 18, as described by S:timura._ud,r smnm-;?mt u.shesm:?*-hl-:e.

(b) < The second kind’ (shown in fig. 50) ‘is a very delicate growth,
and 1s further characterised by the microscopic appearances of the
aérial hyphee, which are e:-:l;rmnel}-'.deli_uaﬁe. There is a small central
boss enclosed by a clear space, and this is surrounded hyl a network
of hyphs which radiate to the periphery. They are more interspaced

I See 1st footnote, p. 79. A typical eollection of these cultures will be found in
Brit. .JGHT}E{-!E Dermat. September 1896, illustrating the paper by the authors

quoted.
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than those of the first type, and are all of a ereyish-brown colour.
Both the first and second types are transparent.’

(¢) ‘The third type shows many variations. Tt forms, generally
within a fortnight or three weeks, a white central plaque, felt-like,
with or without a central boss. The plaque may be of the size of a
sixpence or a shilling, or cover nearly the whole of the plate. Its
edge may be sharply cireumseribed or fluted, or may extend into the
periphery as a fleecy fringe. Where the plaque is eircumseribed
the peripheral hyphwe are relieved by a fine down, which sometimes
becomes tufty. The plaque sometimes shows slight geometrical
markings, or the boss may be strongly projecting.

Fi6. 51.—CULTURE OF A MICROSPORON AUDOUINI' OX FRENCH FROOF AGAR,
THE FOURTH TYPE, SHOWING FOUR WELL-MARKED FURROWS, OR FOLDINGE,
BADIATING FROM THE CENTRE.

(d) * The fourth type (fig. 51) is less common. The culture 1s
entirely covered with a luxuriant, soft, pure white down, with & small
central boss. The down extends completely to the end of the sub-
merged hyphe, so that there 1s no appearance of a submerged fringe.
But the main feature is that the culture shows symmetrical f Urrows
or foldings, commonly four in number, ruﬂi:-ﬂin:hr from the eentre-
The culture may lose its circular shape, exterlding along the direction
of the furrows and giving a stellate appearance. These last two types
by reason of their massive growth, become opaque to tran smitted H;.rhlj
the under surface showing a brown, felt-like appearance. .

1 See footnote, p. TY.
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‘ No relation is at present recognised to exist between these types,
and the clinieg] varieties, and the different kindsg of hair lesions.”
On glycerine agar, the ecolon y forms a flat white dise, covered with
down,

On wort agar, the growth appears, aceord
series of superposed dises covered with doy
cockade or rosette,

ing to Sabouraud, as a
vo, and arranged like g

On potalo, the srowth of the mierosporon is very typical, hut slow
in appearing. About the tenth@ay, little broww oy pink spots
the difference in eolour seeming to arise from differences in
actions of the potatoes, At the end of

appear,
the re-
a fortnight or three weeks
these dismlumtimls, likened by
Sabouraud to stresks of dry
blood, become the seat of aérial
tufts of down, pure white in
colour. The growth of this
down is always much more
luxuriant when the discolora.
tion is markedly pink, pointing
to a more favourable condition
of the potato. With a brown
discoloration the growth is
feeble and appears abortive ’
(Blaxall),
As showing the extra-
ordinary vitality possessed by
F1a. 51—‘”’j*'l"'f“”_'_"”-"f_‘j’“*‘_l"f"”*_ o phoes  the microsporon on all the
CHOPHYTON ENDOTHRIX,' oN FRENCH PROOF i Ly :
R media, it is important to note
that even when quite dried up,
the growth has been successfully sub-cultured, by the author just
quoted, from tubes two years old.
In broth, isolated mucus-like globules are seen, having a satiny
lustre when seen by transmitted light.

IT. Trichophyta Cultures

Sabouraud classifies the trichophyta met with in France according
to their cultural peculiarities, on French proof agar, as follows :—

L. Trichophyta with era teriform cultures, corresponding with
T. endothriz (three known species).

2. Trichovhyta with acwminate cultures (having a central mound

' See footnote, p. 79.
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or boss), corresponding with some varieties of 7. endo-ectothriz (three
known specles). ‘ :

3. Trichophyta with white powdery cultures, corresponding with
other varieties of 7. endo-ectothriz and pure ectothriz (six known
species).

But half of the known species of trichophyta for the present must
remain ungrouped.

Adamson sums up the characters of the trichophyta cultures, as
a whole, as forming submerged, sun-shaped dises, with feathery,
rayed margins, and yellow, or white, powdery surfaces, as distinguished
from the downy appearance seen in the microspora.

Trichophyton endothrix
cultures.—There are two or
three species, differing from
each other only in secondary
characters.

On  French proof agar,
the cultures are crateriform,
but vary considerably in
appearance, as will be evi-
dent on comparing figs. 52
and 53, drawn from plate
preparations. Dr. Blaxall's
deseription is as follows:
“ Growth begins, about the
sixth or seventh day, as a

httle star with divercing Fic. 53.—CRATERIFORM CULTURE OF A TRI-
. s CHOPHYTON ENDOTHRIX,! 0N FRENCH PROOF
rays, more widely separated AGAR:

than in the mierospora. The

early opacity of the central part of the growth also serves to
distinguish this variety from the more transparent mierospora. In
ten days or a fortnight the culture becomes powdery. When sub-
cultured a heap is gradually thrown up in the centre, covered with
powder, and spreading from the heap are beantifully ramified sub-
merged hyphea, lightly dusted over with powdery spores. In about
a month's time the heap becomes depressed in the centre, as it were
invaginated, leaving a central crateriform cavity. During the process
of Invagination, the surface of the eulture cracks, luu-vin;_{.iim,le groups
of ‘-‘Ifhitiah spores against the dull brown exterior. This gives A very
curious speckled appearance.’

' See footnote, p. 79.
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It should be noted that on English proof agar, the growth only
slowly appears above the surface of the medium, and, though even-
tually covered with powdery spores, it never becomes crateriform
(Blaxall).

OUn potato, the growth forms small powdery stars of a pure white,
yvellowish white, or even bright yellow colour. On these colonjes
becoming confluent they form a raised surface with flat top, covered
with _5_;}101% white down. Rarely, a heaped-up growth, becoming
crateriform, is seen. j

On all media T endothriz retains its vitality for many months, so
that a subculture has been made at the end of a year. Blazall

Fia. 54.—CULTURE OF A TRICHOPHYTON ECTOTHRIX,'! oX FRENCH PROOEF AGAR.

Obtained from o case of pustular ringworm in a baby eightesn monthe old,
and originating in a eat.

advises the use of a considerable quantity of the growth, and it
should be well rubbed into the surface of the fresh medium.

Trichophyton ectothrix cultures are characterised by great rapidity
of growth.

On French proof agar, ‘the growth commences on the fourth,
sometimes even on the third day, as a white tuft, soon surrounded
by a white powder, or by white hypha covered with a white powder.
The earliest appearance is a little star with widely diverging rays,

I See footnote, p. T9.
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with central pasteboard opacity as in the case of T. endothriz’
(Blaxall). Two types of cultures, at a later HLEL;-;"L:1 are represented
(figs. 54 and 55), and serve to illustrate Sabouraud’'s statement that
T. ectothriz is always of animal origin. Though such source cannot
alwavs be traced, the exact resemblance of the cultures made from
diseased human hairs to those made from conditions of ringworm
found in the eat, horse, &ec., under suspicion, has frequently served
to prove the truth of Sabouraud’s view.

Fig. 54 is from a culture derived from a pustular ringworm of
an infant's scalp, known to have originated in a cat. The central
mound or hoss, with thick radiating branches, looking as if it were
“iced’ all over, is very charaecteristic.

Fig. 55 is from another culture, derived from a child. A shlight
central boss may be seen in cultures derived from the horse, but in the
eulture shown (also said to be :
exactly similar to that from a
horse) the mound is absent,
the eentre being furrowed or
eorrugated.

On  potato, the growth,
though feebly developed, is
distinetive and characterised
by dry white, powdery, more or
less discrete colonies, having
a tendency to curl over.

Microscopical examination
of cultures.—For this purpose
Sabouraud advocates the use
of the hanging drop, which !
demonstrates, he SaYS, many l""I_ti-. -’55.—--{:111.1‘[?::1—; OF A TRICHOPHYTON

. - 4 o ECTOTHRIX,  ON FRENCH PROOF AGAR.
points 1n common between a
great number of the tricho-
phyta, and also serves to distinguish these from the microspora,
especially in regard to the type of fructification.

Hanging drop.—The microsporon culture is seen to have a
mycelium composed of elongated cells, one end of each cell being
swollen and club-shaped, the other end narrow. Further, curved
conidiophores, bearing a row of pedunculated knobs arranged some-
what like the teeth of a comb, are described in connection with fila-
ments of mycelium, which are really submerged hyphee,

The enlture iz exactly similar to that from a horse.

' Bee footnote, p. 79.
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¢ commensals, and has endeavoured to explain their presence on the
hypothesis of their being processes of another fungus, int—im%s,tuly and
inextricably associated with the ringworm fungus. He, with other
observers, has devised various methods for the differentiation of the
ringworm fungus from its commensal. Blaxall, after a close study
of the subject, by means of plate cultivations made according to 1‘:1:1-3
ingenious method mentioned on p. 79, has come to the conelusion
that this commensalism is in many cases but a pleo-morphism of the
ringworm fungus itself, that the little white tufts are of the nature
ofa’ spcri't 2’ or, possibly, are degenerative forms, and not processes from
another fungus. M. Bodin, whose careful investigations ought also to
be specially mentioned, has independently arrived at the same con-
clusion. The whole subject is well discussed in the papers by Fox
and Blaxall.!

Favus

Favus.—This disease is most frequently found in neglected
children, and appears to be far commoner in Scotland, and Ireland,
than in England. The sealp, and very rarely the nails, may be
primarily affected, spreading from the scalp to the face, and then to
the arms, and body generally. It
may spread down the wsophagus,
and in one, probably unique, case
quoted by Crocker, the mucous
membrane of the stomach was
attacked. The entire scalp is fre-
quently covered with circular yel-
low patches, called scutula, chiefly
composed of the parasitic fungus
causing the disease, and known
as Achorion Schonleini. The
scutulum grows more -mpir]l'y
Bl pe.riphery t.]:u!ﬂ in the F16. 56.—ACHORION SCHONLEINI IN HATR
centre, Wl]:lﬂh, remaining  some- AND ATTACHED SOALE. x 240
what fizxed to the fl_egpgr gt.ruﬂtu]_-@s, From a casge of favns., Stained by Adamson’s
becomes depressed and cup-like. ot

The word ‘ favus * refers to the honeycomb-like appearance thus pro-
duced. The odour is very characteristic and ‘mousey.” Frequently
a hair may be seen escaping through each cup, and it is often
decolorised to a distance of about one centimetre (# in.) beyond its
passage through this cup. The root of the hair is surrounded by a

' Brit. Journal Dermat. Sept. 1896,
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5T, CULTURE OF
BECHONLEINI)

AGAR.

|'I|'i1.
{ ACHORION
GLYCERINE
Between the younger colonies, at the
er and lower part of the medi

geen thiree Inrvger, older, wrinkle

ESSENTIALS OF

PRACTICAL BACTERIOLOGY
fungus in question. The presence of
scales and hairs is readil demon-
strated hy

the

Adamson’'s method. men
tioned on . i

| Under the microscope, the orcanism
18 seen 1n the form of mycelial filaments.
massed together in the hair and scales,
where they are especially noticeahle
56). The mycelium consists of
Jointed rods ; many of these bear a re

(fg.

semblance to metacarpal or metatarsal
bones, and in between two such elon-
gated portions more spherical cells are
oftfen seen. The filaments themselves
are very varlable in their width, and are
often sinuous. They frequently split up
mto three or four secondary filaments,
and the point at which such division
oceurs has been named the ‘ favic tarsus,’
owing to its resemblance to the tarsus in
animals (Wurtz) ; the sheath connecting
the filaments together making up the
mycelium is searcely visible, hence the
name Achorion (lif. *without interu-
|]IIZ:I]LI.:I. ;
Cultivations.—The appear-

ance of the young colonies is seen in

typical

g, 57, drawn from a culture kindly
placed at my disposal by Mr. Walter
Severn. They are ecircular or oval in
shape, snowy white in tint, finely pow-
dered over the raised surface in young
older
From the margin fine branches
pass out In
still older cultures a brownish or café-

cultures, distinetly wrinkled in
Ones.
in a radiating direetion.
au-lait tint is seen, and the surface
becomes very rugged, or more or less
The

orowth 18 most I':ipid s otlE=gh= it

honeyveomhbed and sponge-like.

10°-25° C. the growth is extremely slow,

thus differing from the trichophyta,
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9. The seetion
the pulp of the mi
the seetion

is gently pressed, through the clgarette-paper, with
ddle finger, and the paper is then peeled off, leaving
adherent to the coverslip. The water is drained off,

6. The coverslip is kept in the paraffin chamber (fig. 58), at from
a0® to 60° C., for ten minutes, and then placed in a large watch-
glass of chloroform, and kept covered up for fifieen minutes. If
necessary, a second quantity of chloroform is used: and this will
generally be found advisable,

7. The coverslip is placed in another watch-glass containing
aleohol, to get rid of the chloroform, If flakes of paraffin are seen on
the surface of the aleohol, the coverslip should be returned to a fresh

Fic. 58.—A CoxvexiExt Fonym oF PARAFFIN CHAMBER

The little sancepans with spouts contain the parafiin, kept melted, ready for use, by the
uniform temperature of the water, e.g. 539 C,, in the copper jacket of the cupboard below,
in which the paraffin sections may be placed, as directed in the text,

lot of chloroform; and then, after three to five minutes, placed in
aleohol.

8. Wash in water, and employ methods for simple stains, or the
eosin- (or carmine-) Gram-Weigert method ; or, without washing in
water, filter on anilin-gentian-violet and stain by ‘Gram-Eosin’
method. (See pp. 97-99.)

Celloidin sections' (cut by Schanze's, Jung's, or Minot's miero-
tome) are generally kept in 60 p. c. aleohol till required for use.
They are transferred to distilled water when simple stains are to be
used, or placed in methylated spirit in the case of Gram’s method.
A elean slide is insinuated beneath the seleeted section, which is

1 See p. 274.
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FRIEDLANDER'S PNEUMO-BACILLUS 1]
and may he sucked up S0 a8

once runs up the fine capillary tube, up .
The constriction ol

to fill the bulb seen below the mouthpiece.
il = I .

the tube above the bulb, and the wool plug

minimise the risk of infected material

in the mouthpiece,

being drawn into the mouth. Cultures
can be at once made by blowing a few
drops of the blood, &c. into a tube of
medium, Films may be prepared by
letting & minute drop fall on to a clean
coverslip held in cornet forceps. A
second coverslip is applied to the first,
and the two rapidly drawn apart, dried
and fixed as usual. They may be stained
with earbol-fuchsin, or Loffler's blue, or
by the Gram-Eosin method.

Immunity against the effeets of viru-
lent cultures has been successfully
obtained in the case of susceptible
animals, by previously inoculating them
with attenuated, or with filtered ecul-
tures. The serum from such immunised
animals is protective and curative for
other animals. When mixed with a eul-
ture of pneumococei, the serum causes
them to aggregate into clumps, as in
Widal’s sero-diagnosis of typhoid fever.

Friedlinder's pneumo - bacillus.
This organism, to which, formerly, was
ascribed a role at present eredited to the
pneumocoeeus of Talamon-Friinkel in
the causation of eroupous pneumonia, is
now known to play onlya secondary part
in most cases. It cceurs in the sputum
and exudations in cases of pneumonis :
in certain throat affections; and oe-
casionally, also, in the saliva of healthy

individuals. From its appearance in the

earliest cultivations which were made F16. 63, — FRIEDLANDER'S PNEUMO-
i = ] 'I. . _1 BACILLUS. GELATINE 8TAD-CUL-
1U was thought to be a coccus, and so it TURE SHOWING THE TYPICAL
went by the name of Friedldnder's pneu- SR a RN D AFERARANOR AN THE

FOBMATION OF GAS-BURBLES, NOT

mococcus, a term still used, rather un- ALWAYS DRESENT
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4. The coverslip is placed in 25 p.c. sulphuric acid ! till the film
remains almost completely decolorised on being placed in water. If
L pinl{ tint returns whilst in the
water, dip once more into the
acid, and then back into water,
repeating this process till the
pink finally disappears.

5. Dry the eoverslip between
the folds of a pad of German
blotting-paper (p. 18).

6. Counterstain with Lofiler’s
methylene blue, for two minutes.

7. Wash well, dry, and mount
in Canada balsam.

The tubercle bacilli are red.

The sputwm itself (and any
organisms present besides tu-
berele baeilli) should be a beau-
tiful azure blue.

This is the best way of
demonstrating B. tuberculosis in
sputum, in the urine, and In
milk, &e., but in the case of the
fluids mentioned, thorough cen-
trifugalisation is necessary (see
text, p. 143). Films are then made from the deposit.

If the sputum 1s very watery, it may also be centrifugalised, and
the deposit stained in the above way. .

Another method, which answers admirably for watery sputum,®
15 to add about 5 cub. ems. of the fluid to 100 cub. ems. of 5 p.c.
carbolic acid in a sterile flask, which is then thoroughly shaken, and
its contents poured into a sterile conical urine-glass. ' It is allowed
to stand over-night, or for twenty-four hours, and the supernatant
carbolic acid then poured away. Films made from the deposit are
stained, as usual, by Ziehl-Neelsen's method.

Fi6. 67.— CENTRIFUGAL MACHINE, SPUN BY
HAND, OR BY A WATER-MOTOR

carbol-fuchsin in a sterile test-tube, and pour it on to the prepared films held in
forceps. The subsequent procedure is as above.

! Bome prefer to use 33 per cent. nitric acid.
® Crookshank has made the very important observation that the addition of an
equal quantity of 5 per cent. solution of carbolic acid to phthisieal sputum renders

it innocuous in a few minutes, corrosive sublimate being unsuitable. (Hewlett's
Bueteriology, p. 201.)

K 2






ANTHRAX

minute, and clarified! in xylol for two
minutes.
5. Mount in xylol Canada balsam.
The tubercle bacilli are stained red,
and the tissue, with any other organisms

present, 1s stained blue.

(', Bacillus lepre

Leprosy bactlli, oceurring in the dis-
charges from leprous uleers, and In sec-
tions of tissues affected by the disease,
may readily be demonstrated by Ziehl-
Neelsen’s method in exactly the same
way as in the case of the B. tuberculosts
(see text, p. 152, however, for differences).

Anthrax

Bacillus anthracis.—Adnthraz, malig-
nant pustule, or wool-sorters’ disease, 18
caused by the Bacillus anthraeis which,
with its spores, is found in hides and
furs, derived from foreign countries, by
means of which those who have to
prepare them become infected with the
disease. The spores have also been
found in atmospheric dust, and as the
result of Inhaling or swallowing such
infected particles, internal anthrax may
be established. The commoner mode of
infection 1s through a wound or abrasion
of the skin, and a simple pustule may
become secondarily infected with the
specific organism. There are thus two
types of the disease, internal or visceral,
and external anthraz. The exposed
parts of the body are chiefly affected,
a fact well brought out by W. Koch's
analysis 2 of 1,077 cases, of which 905

L
PN LE,

Fra. 70.—PBACILLUS ANTHRACIS

Gelatine stab enltnre, showing charac-
teriztic prowth, with commenecing
lignefaction, and onpping (from
evaporation), at the sarface of the
medinm.

oceurred as follows: head and face 490, neck 45, upper limb 370.

' Oil of cloves should ravely, or never,

be used for elearing sections stained for

bacteriological purposes, the anilin dyes being soluble in it.

* Treves's System of Surgery, vol, i. p. 313,
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The disease in the skin commences
the bite of an insect, upon which a ve
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I 1. T1.—BACILLUS  ANTHRACIS

(#lyoerine agar-agar culiore.

as a dark papule, simulating
sicle full of clear serum soon
arises. Subsequently new vesicles form
& ring, encircling the now enlarged,
deeply congested, almost black papule.
This dark appearance, due to hamor-
rhage, has suggested the French name
of the disease, charbon. The English
term anthraz, literally ‘ecarbuncle,” was
applied on account of the close resem-
blance of the two diseases at an early
stage. In fact, even at the present day,
especially in country distriets, an ordi-
nary carbuncle often goes by the name of
‘anthrax’—a fact worth remembering.
[nfection spreads by the lymphatics, with
great enlargement of the glands and
eedema, which in the neighbourhood of
the mouth or larynx may result in the
most serious consequences.
@ Cultivations,— Gelatine stab.—From
the white growth which rapidly appears
along the track of the needle, fine
branches extend outwards into the sur-
rounding medium, producing a very cha-
racteristic appearance (fig. 70), compared
with that of an inverted fir, or * Norfolk
pine, tree. Liquefaction of the gelatine
oceurs at the surface, and progresses
fairly rapidly, so that by the end of about
six days, the growth lies at the bottom
of the tube as a flocculent white mass.
Agar-agar streak.—The growth is
slightly moist, and of a dull, greyish-
white appearance, especially near the
margin. The surface growth is a little
raised and the margins are somewhat
indented, and much more translucent
than the rest of the growth. On viewing

this edge by transmitted light, its glistening appearance produces
almost the effect of a fine mosaic. Isolated colonies may be seen.
These are rounded or oval, and the character of the margin 1s as
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Veal broth, to which J per cent. of
glycerine has been added, has been re-
commended by Roux, and others, as a
tavourable medium. The growth appears
as & white floceulent secum. which sinks
to the bottom of the flask. If flakes
are transferred to glycerine agar, typical
growths are readily obtained,

Potato, if made alkaline with a solu-
tion of sodium carbonate, or by pouring
over 1t nutrient broth, then capped,
and kept at 37° C., shows white colonies
in from two to three weeks.

Gelatine.—The organism will not
grow on this medium. One practical
reason why the organism does not ETOW
on gelatine is that, when of the usual
strength, it melts at 24° (., and the
B, tuberculosis will not grow either
below 29° C. or above 42° C.

Under the microscope, the organism
appears as a slender bacillus, slightly
curved ; its length is from a quarter to
half the diameter of a red corpuscle ; but
it varies considerably, so that its length
has been wvariously estimated at from
L' to dpu—the average being about 2:5u,
1ts width being from ‘2 to ‘3u. The
bacillus frequently appears to be broken
up, its protoplasm being aggregated into
little points, so as to give it a charae-
teristic ‘ beaded’ appearance; indeed,
this appearance has been attributed ' to
the presence of spores, a subjeet which
will be referred to subsequently.

F1o. 77.—BACILLUS TNBERCULOSIS [n young cultures the baecilli are

Glycerine agax BEar cuture, seVerth  often shorter and thicker than those
seen in phthisical sputum, &c., and they

generally stain more uniformly, so that the beaded appearance is less
marked. In older cultures, on the other hand, the bacilli may be
! The beaded appearance has also been attributed merely to the methods of

film-preparation.


















GUINEA-PIG (ABOUT THE THIRD

Fia. 79.—EXPERIMENTAL TUBERCULOSIS IN A
WEEK AFTER INOCULATION)

according to the method advoeated by Sheridan Delépine,

from urine, from a cage of tuberenlous pyelitis.  The coverslip

preparation, fig. 78, was made from the centrifugalissd deposit from snme caso,

This animal was injected by the author,
with the centrifugalised deposit
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Agar-agar.—The growth, in twenty-four hours, consists of separate,

rounded, somewhat raised colonies, which, however, are not so

Fia. 85, —BACILLUS DIPHTHERLE Fiag. 86, —pAcnnus DIPHTHERLE o
: Y Ranre ol Prra gnhonlEmms o B wrera! dave old. This
are o ri Of 80 abount 36 hours old, Pure subealtore on sernm, several days o _
e e e I r:zi.l--fu'rl;.mllu whit qnk iz less common, -
less it is A suleulture, and legs charnoteristic

: ' in fie. BE

than the digcrete colonies seen in fig. 85,

prominent-as in the ease of the ]
serum growth of the same age. In forty-eight hours, the growth,
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CULTIVATIONS

Fia. 90.—A, paciLnus TyrHOSUS ; B, BACILLUS COLI COMMUNIS :

1
(), BACILLUS COLT COMMUNIS

A and B, glyc
gTowti
‘ghanke

‘ine-agar streak coltures, 48 hours o'd, at 37 O, for comparizon. (¥.B.—Tha
12¢ of A, colf iz penerally even mo liffuze than is shown.) O, gelatine
SHa --='.|-'n_ tiom, 24 hours old, kept at 229 0. Note the dotted colonies above the eas
bubbles, and the surface grow b, -
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194 ESSENTIALS OF PRACTICAL BACTERIOLOGY
the liquefaction steadily increases, and with it the size of? the
excavated cup, from the evaporation of the supernatant fluid. the

orifice of this Cup In the ;_:1:[;1[“1;'.- ];.i-igw:H 5“'[]‘[11123'~'1'|'|.=LI smaller [|]EL!| |.|]-;

b e S 'm i i iy
F R —
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|
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Fig. 97.—A, VIBRIO CHOLERE ASIATICE. D, VIBRI0 METCHNIKOVI.
G

Stab-gelatine cultnres, after Lwenty-one honrs.

VIBRIO FINKLEER-FRIOR



STAB-GELATINE CULTURES | 95
sas-bubble itself in diameter. On the third day, after incubation at
99° (. (fg. 99, A), there is seen to be considerable increase in the

development of the down-growth of opaque white colonies in the

needle track, liquefaction also becoming increasingly evident.

A B B

s v e

iy i, OR FETETY T T T S
F 18.—A, VIBRID CHOLERE ASTATION. B, ¥iunio METCHNIEOVI.
L, YIRRIO FINKLER-FRIOR

sStab-gelatine cultures, after fort v-five hours,

b
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H ot o Motaa v £ - - : -
.Ir LEELES, ] |-l[-. 5 1n 11rom Hhu-h:- 0 B1XtEeen, o |-:-'}EIL---|] ||:|!||'~c 7:----i'|
L0 show, under the ::|]1'|l.:"‘-'-':'||||l.'. ||:i|'|i|*.;- E:-:an‘.:q )] -'|'||'.u.,[|| In ahbhout

Fis. 99.—A, VIBRIO CHOLERE ASIATICE. B, VIBRIO METCHNIKOVL

C, VIERIO FINELER-FPRIOR

% 1 . ap “ » i 11y I 118
Stab.gelatine cultures, aiter mnery-three ours.
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ESSENTIALS OF PRACIICAL BACTERIOLOGY

which turns to an ash-grey tint as the size of the colony in-

creases. The growth soon becomes exuberant. so that it forms &

mass almost as hig as, if not bigger than, the half cyelinder of potato

A I3

Firc. 107.—AcTINOMYCOSIS

el enlanies attor Anont 1

(i n-like appearan
U0 BLEATY 1% D13 E DHIOn L Cdls ghaiy, 3 41 k

| [l A o P i lmlf months o
1 1 e 1TiEE 11 | (i1 0 ALE] 1185
freguently seen @ thie growkl 12 three amd & |


















216 LSSENTIALS OF PRACTICAL BACTERIOLOGY
(g. 112). No liquefacti f uhi

g, el lquelactlon o } Zglaine oecurs 1t 1
Hep ) | ‘queiaction of the gelatine oceurs, unless it is very
alkaline, when it sometimes results (Woodhead) :

Gelatine streak.—The growth consists of minute, slichtly raised
colonies, many of them being hardly visible at first except when
by transmitted light, lhey are seen
then more perceptible, but never
become very distinet.

Agar-agar streak.—The growth is
similar to that seen on gelatine, the
surface being powdered over with
minute, hardly perceptible colonies,
often no larger than a pin-point.

Under the microscope, the bacilli

of mouse septiceemia (said to be the

Frg. 113, —-nACILLUS MURISEPTICTS
(MOUSE SEPTICALAITA). < 30

Pare eulture

shortest of all bacills except that of
influenza) are seen to be arranged
:n"lH;_:'l_u'. I'i'u-x|lu'|1lil‘f In pairs, and some-
times in threads, in which, however,
the divisions are |:-;'L|::|].\' i:'L-;l_uJ_:']_x' made
out on tfocussing. The individual
bacilli are minute rods with rounded

ends, 1 p long and % to 1 of their

; length in thickness. Spore formation
Fra, 112.— BACILLUS MURISEPTICUS : ;
has bheen deseribed.

(MOUBE ﬁf:]'l']l.'.'::.":l.'.]
For further information, the larger

Lrelatine-sta b oulture, twelve dava old.
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A

A, TETANUS BACILLUS B, BACILLUS OF MALIGNAXT (. BACILLUS OF QUARTER
(EDEMA E V1L I_F‘l"lll:"ll':'l1.'|.'|]':. .".."'i'.i'lltt.".}.'}

(rlucose-apar cultnre, Glucose-agar oulture, (flucosc-agar culture,

five month two days old,
Coverslip preparations are best made from surface cultivations

on formate-of-soda-agar grown in DBuchner's tubes, as deseribed
This method is especially advisable

two days old.

by Kanthack and Connell.!
Trans. Path. Soe. Lond. vol. xlviii. 1897.
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situated in the scalp, was freely oxcised, This should be done in all

cases, 8o as o remove the source of infection.

Malignant (Edema, and the ¢ Vibrion Septique’

Malignant cedema, or septicemia of Pasteur, like tetanus, 18
<ometimes the result of inoculation with ordinary garden earth, street

dust, &e. It affects man, horses, sheep, dogs,
and fowls (slightly), rabbits, guinea-pigs, and
mice, the last-mentioned animal being one
of the most susceptible of all, dying, as the
result of inoculation, sometimes in less than
twenty-four hours, with the specific organism
in the blood in small numbers. The bacillus
of malignant edema, called by its discoverer,
Pasteur, ‘wvibrion septique,’ appears to be
present in most soils, and in the intestines
of many animals, in these respects, as well
as in that of the class of animals affected,
differing considerably from the bacillus of
Quarter Evil (g.v.).

The characteristic lesion is a well-marked
edema, from which the organism can readily
be isolated ; and a condition of surgical em-
physema, from the produection of gas in the
tissues. Spreading traumatic gangrene, em-
physematous gangrene, or gangrenous septic-
@mia, as it is called by the French, is due
in many cases to this organism, though other
baeilli, e.g., B. colr, and B. aérogenes capsula-
tus (p. 104), have been found in such lesions.

Cultivations.—The bacillus of malignant
edema is an obligate anaérobe, and must there-
fore be cultivated out of contact with oxygen.

Glucose-gelatine stab.—The growth oceurs
along the track of the needle at a distance
of about an inch, or an inch and a quarter,
from the surface, and the gelatine is liquefied,
with the formation of gas bubbles.

Crivcose-gelatine shake cultures (fig. 123)
demonstrate the properties of this organism
very well, small transparent globes of liquefied

Fiz. 128, —nacIinnus oF
MALIGNANT (BEDEMA

Bhinke glncose-gelatine eulture.
( From Schenk's* Bacteriology.")
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