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nucleus sheath; agreeably aromatic, and of a pungent,
warm taste.” When ginger is not peeled it hasa grayish
or brownish wrinkled surface. Inferior and dark-colored
grades are sometimes ble ached with sulphur, chlorinated
lime. ‘etc., or are even “whitewashed " with chalk and
water. or some such mixture, to give them a whiter and
more salable appearance. This treatment also protects
them against the attacks of insects. The relative com
mercial and medicinal values of ginger do not agree.
For medicinal purposes it is better w ith the very active
rind left upon it, but its commert ial value depends more
upon its ability to ¥ feld ar, light-colored preparation,
which is true of the peeled articles. The principal vari
eties in the order of their estimation are Jamaica, Cochin,
and African. The last, though the cheapest contains the
largest amount of active constituents, and is to be pre
ferred for medicinal use.

CoMPORITION.—Ginger conts ins a pale vellow volatile
¢il to the extent of about one or two per cent., having
its odor and taste without its pungency. The remaining
constituents are a composite resin, besides the real source
of its pungency, gingerol, which, however, is not volatile
or aromatic. 'Twenty per cent. of starch, fat, gum, and
various amorphous and uninteresting substances make
up the rest. The oil and resins are contained in cells
resembling those of the parenchyma, and irregularly
scattered among them. The ethereal extract (Oleor #1701
Zingiberis, U. S. P.) is composed of these resins in com
bination with the essential oil, fat, etc., and is y ielded by
different varieties to the extent of five to ten per cent.

ActioN AND Use.—Ginger is a spice more aromatic
and less pur nt than pepper, and, like others of its
class, in suitable dose is gently stimulating to the stom-
ach and intestines, and in its way a carminative tonic
In laree doses it is irritating; locally applied to the skin
it is rubefacient to a less de; than mustard, and use
ful where a mild counter-irritation is desired. It is used
in colics, atonic dyspepsia, flatulence, ete., amd is a
favorite flavor for cakes, drinks, and preserves

ADMINISTRATION. —In powder the dose may be taken
as from 0.5 gm. to 1 gm., usually mixed with other
aromatics An infusion, under the name of * inger
tea.” is a favorite preparation in the country. A fluid
extract is official (Hrtractum Zingil Fluidum, U. 8
P.). but not much used. The tincture (Tinctura Zingi
beris. U. 8. P.)is in universal employment; its stre ngth
in this country is twenty per cent. The oleoresin or
etheredl extract (Oleoresina Zing tberis, U. 8. P a Very
concentrated form suitable to add to pills and boluses
Dose, a decigram or so. The official syrup containg three
per cent. of the fluid extract, and the troches each about
three minims of the tincture, with a little of the syrup
Ginger also enters into the compound rhubarb powder
and the aromatic powder, both official

A little of the preserved ginger of the shops makes a
delicious and wholesome addition to the meal

The alcoholic preparation popularly sold under the
name of “Jamaica Ginger” isused to some extent, espe
cially in mining communities, as an intoxicant. The
cerebral effects have not been suitably studied, but are
markedly distinct from those of ordinary alcoholism,
there being narcotic effects apparently due to the ginger
itself. A number of cases of blindness may be due to the
|'li.E-1w_\ ment of me lil}i alcohol Henry H. R -‘:-;’,'.
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mild natic properties (see Araliaces The or 14l
Ginseng (“Schin-Seng ") is P. Ginsen A. Meyer, of
China, never seen in commerce here. The American

variety, from P. quinguefolium L. (Aralia q. Decne)
chiefly exported to China and is bought eagerly,
high prices, by Chinese merchants for that purpose
used to be very abundant in rich forest lands of the Eas
ern United States, but has been largely exterminated,
except in remote sections It is of very slow growth and,
when well developed, presents two principal branches,
and occasionally a small intermediate one. From this
peculiar form, it is regarded as effective in determining
the sex of the unborn child, whence its high repute in
China. It contains considerable gum and starch and a
little volatile oil and resin and the peculiar, but appar-
ently inert, sweetish substance Panaguilon, soluble in
alcohol and water. Oby iously, there is no dose for so in-
active a drug. Henry H. Rushy.

GLANDERS.—An infectious disease caused by the
Bacillus mallei and characterized by foci of inflammation,
often assuming nodular -m, in the skin, subcutaneous
tissue, muscles and lungs The disease is most com
monly found in the horse; the cases in man arise by in-
fection from the horse or some member of the Equidse.
According to Hecker,! the disease was first described
under the name malleus in the fourth century. The first
reliable observation of the disecse in man was made by
Qchilling in 1821, and this was followed in 1837 by a
monograph by Rayer? on the human form of the disease.
The idea that the disease was contagious was held by all
the early writers, and it was not until 1749 that Lafosse?®
affirmed it to be a spontaneous disease not transmitted
by contagion. In 1840 the contagiousness of the disease
was definitely established by animal inoculation.

The Bacillus mallei was discovered by Lofller and
Schiitz4 in 1882, They isolated the bacillus in pure cult
ures, and by animal inoculations proved that it was the
cause of the diseast The bacillus is \'\i:"lﬂ:_\' curved,
not ¢uite so long as the Bacillus tuberculosis, but some-
what #hieker-than this. The ends are rounded. It is
non-motile in fluid cultures. It isa facultative anagrobe.
In old cultures various involution forms are seen. The
bacilli may grow out to long rods with i gular swell
ings along them, or they may form chains of small gran-

les resembling cocei. In cover-glass preparations made
from the lesions the bacilli usually appear somewhat
longer and thicker than the tubercle bacilli, and show
numerous sharply defined, clear, or faintly stained ar
in their protoplasm. According to Csoker,® there are
five pale and five dark points in ea h bacillus. They
orow readily on most of the culture media, and have a
characteristic growth on potato. On potato, after thirty-
six hours in the incubator, a rather thick, colorless viscid
growth appears which soon assumes a brownish tint and
resembles honey in appearance. Later, the brown color
chanees to a dark reddish-brown, and the growth be
comes thicker and more opaque, while the potato takes
on a dark gray color. No other organism produces on
potato exactly the same growth. The bacillus of gland
crs i\\ One “!. I]l‘ !‘:““[ "H.“.H._\ ‘l"“"“r\"‘l "1‘ .illl- [1” |l|j‘ ro
organisms, and to this is probably due the relative infre
quency of the di In pure cultures the bacilli die
usually at the end of a few weeks, and the) lose their
virulence by the eighth day Being vegetative forms
only, heating to 55° or 60° C. for a few minutes destroys
them. They are destroyed in the pus in forty-eight
hours, when this is dried in a thin-layer, and under the
best conditions they will not stand drying more than three
weeks. They are also very susceptible to the action of
germicides, The bacilli are dec »d by the Gram
stain. They easily in the line colors, but
are easily decolo In { s they may be stained
by Loffler’s sol ut are less intensely stained than

From the impossibility of stain
3 is often difficult to demonstrate
in tissues even when they may be present in con-
le numbers.
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nodules and in ulceration which may terminate in exten
sive cicatrization. The nodule is preceded by a diffuse
swelling of the tissue. The nodules are round, hard, and

| Beptum.

much smaller than those of the skin. The centre softens

and is discharged, leaving a shallow irregular uleer with
elevated edge L irregular ulcers are formed by
the ) : ining ulecers. The 1 are har
indurat e i i

while the

radiating cicatrices are fou

acteristic lesions of the disease

may exte i pth both cartilag

stroyed, and per ation of the septum ma)

Tlu" 1asal dischar -jes in character 1 amount, ¢
pen g on the c acter of the lesions It is more
abundant while the animal is at work. In the beginning
of the process it is thin and watery, but later it becomes
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muco-purulent In some cases a lymphatic fluid is dis
charged which coagulates on exposure. When the ulcer-
ation is marked it may contain necrotic tissue, and when
large vessels are w{-i]trwi by the extension of the ulcers
there may be |'i\i~"|\i~'_ The lesions in the lungs whicl
mav be very extensive, do not give rise to any character-
istic symptoms. There may be cough and evidence of
respiratory trouble, and when the pleura is involved in
the process there may be the physical signs denoting
this.

In addition to these more common conditions of chronic
glanders there are others which are only occasionally met
with. A diffuse swelling of the subcutaneous tissue, at
first hot and painful, later indurated and contracted,
much resembling the nodule in its general features, may
take .. The induration becomes brawny and may
ulcerate at several points. Ins ns swelling of the tes-
ticle is often seen and may form the first symptom of the
disease. The nd is at first greatly enlarged, hot, and
painful. The acute swelling and cedema subside after
some days, and then the gland is felt to be indurated and
the cord thickened. Affections of the joints varying in
degree are not uncommeon. The disease may last for an
indefinite time. Often all the symptoms disappear for
a long time and then again break out. A considerable
|\r'.w[-nr1i.-|1u1H.;-::.sv-.‘-[]wiin recovery. Semme r1? has de-
scribed a rather benign form of glanders which he thinks is
more common in South Russia than elsewhere. The ani-
mals react to mallein in the same way as in the malignant
disease, but very slight lesions are found at the autopsy.

When the disease is produced experimentally in the
horse or ass by introducing the bacilli into scarified sur-
faces or by injecting them subcutaneously, the acute form
is produced. Strauss ' in 1886 showed that the intraperi-
toneal injection of the bacilli in the male guinea pig was
followed by characteristic lesions, and this method is one
of the best and surest for confirming the diagnosis of the
disease. Inoculation into the peritoneal cavity is fol-
lowed, on the second or third day, by a recognizable
degree of swelling of the testicles. The swollen testicles
are painful, and the skin of the scrotum is red or violet
and adherent to the underlying glands. The lesions reach
the greatest intensity by the sixth or eighth day, and the
animal dies in twelve or fifteen days. The method is
not absolutely sure as a diagnostic test, and for several
reasons. Nocard !* has shown that an affection of horses,
characterized by swelling and ulceration of the extremi-
ties, is due to a bacillus which will produce lesions in the

1 i r to those observed in glanders. In other
nea-pig may die of septiceemia due to ent
i ] the characterist

1n i

)
lesions of the testicle have he im I--4||\.<!w[* * this

reason some prefer to inoculate subcutaneously.®* The
inoculation had better be made with a pure culture than
with the pro [ disease con 1 the bacilli, for
the glanders lesions may be masked by an infection with
pus organisms. In an early st the lesions of the testi-
cle consist in small, yellowish foci in the tunica vaginalis,
or the two surfaces may be united by a thick purulent
exudation containing numbers of bacilli
In man the disease appears in both the acute and the
chronic form. Taken in its e 38 :linical history
of the dises th in the acute and in the chronic form,
is almost chara ristic, b riven period, and indeed
- & long time, it may | 1ipossible to make the diagno-
sis. This is icularly true of the chronic form. In
general, the disease man presents many points of sim-
:'..'H".:_\ to the e ine disease, b there are able differ-
ences. The lesions which are so iinent in the
horse appear 1n mly in the later stages of the dis-
ease, and abscesses in the muscles (which » VEry Tar
» horse) are common in man and often ti1 the
evidence of the disease. The disease is compara
tively rare in man despite his evident susceptibility to
the action of the ranism and his frequent opportuni-
ties for infection. In the last ten years in Boston I have
seen but two cases of infection in man despite the fact
that the disease is not rare in horses, The fact that the
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lisease is not an extre Iw-l_\' common one in both animals

1 man must be attributed solely to the slight viability
f the organism and to the fact that it cannot lead a sapro

],}fi('r\i-!“!n‘n'

The acute disease begins in man with chills and high
fever, which sometimes takes a typhoid form. There is
often intense pain in the joints and muscles, with general
weakness and malaise. This condition is followed by
the development, in the muscle
of hard swellings which rupture and discharge a thick
mucoid pus mixed with streaks of blood. Even at
early period of the disease the skin over almost the entire
body may be cove red with pustules. Insome cases there
is a diffuse erysipelatous infl ation the skin pre
ceding the formation of pust 3 » ulcers may be
formed by necrosis of the skin. The ulcers show no ten
dency to heal and become covered with thick, pale granu
lations. The nasal discharge is not s0 marked as in the
horse, but an examination of the mucous membrane will
rarely fail to show nodules, ulcers, and diffuse swelling
In two of Kiittner's!* cases the frontal and sphenoidal
sinuses were affected, the most evident lesion being the
great swelling of the mucous membrane. The muscle
abscesses are usually present. Although all the mus
cles may be affected, the lesions are most common in
the biceps, the flexors of the forearm, the rectus, and the
pectoral muscles The pustules of the skin are most
common toward the termination of the disease and often
appear only just before death. The pustules may be
seated immediately beneath the epidermis in the corium
or in the subcutaneous tissue. They may somewhat re
semble smallpox pustules, but they vary greatly in size
and are not umbilicated. Tedeschi ' has reported a case
in which there was a terminal acute meningitis. In some
cases it is possible to find the atrium of infection. The
disease may begin by abscess and ulceration at this point
and the generalization take place by an acute lymphan

i In many cases, and those the most severe ones, it

10t possible to determine how the infection took place
This acute form of the disease is almost invariably fatal,
death taking place usually between the sixth and the
thirtieth day of the disease.

The chronic form may have a duration of several

AT II:Ll!iFit':i!l has Jr-]m]'lril a case of six _\-:ﬂ-‘

The well-known case of Aufrecht, reported by

lasted for one year and a half. In these cases

usually an infection from a local lesion of the
E‘:Iinll;‘\ii\ extending to the

lymph nodes. The loc: ion may t the form of an
ulcer; and abscesses may lop, followed by ulcera
tion, the infection extending along the lymphatics. The
hard cord-like affection of the lymphatics which is seen
in the horse, does not take place in man. Later, abscesses

1beutaneous tissue,

ap] i 1e subcutaneous tissue or in the muscles in
In some cases these muscular abscesses
v evidence of the diseas In the case re
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short time before death. The most common lesion in
fatal cases of both the acute and the chroniec form, con
sists of pustules of the skin, particularly on the face.
Chronie glanders has a very much smaller mortality than
the acute, Sims Woodhead '* placing it at forty ]n-; cent
The characters of the lesions are similar in both animals
and man. The glanders bacillus seems to exert about
the same influence on all tissues, and the lesions vary
the intensity of the action set up and in the di Ter
gree of reaction of the surrounding tissues, There
has been a general misconception among German authors
as to the character of the lesion Yirchow, who studied
the macroscopic character of esions more than the
histological details r stress upon the nodular
character of the lesions, and places the disease among the
granulation tumors. Baumgarten compares the nodule
with the tubercle, and says that it differs from this, as
regards its histogenesis, chiefly in the participation of the
polynuclear leucocyte in its formation. In the glanders
nodule the polynuclear leuncocytes play the part that the
lymphoid cells do in the tubercle, the main mass of the
nodule in both being formed of epithelioid cells derived
from the fixed cells of the tissue. The anatomical de-
scriptions of the lesions given by French authors are
more correct An excellent account of the histology and
the bistogenesis of the lesions in man and in the guinea
pig is given by Wright.* I have been able to study the
lesions in the horse by aid of a number of specimens fur
nished by Dr. Frothingham and by the examination of
preparations secured by Drs. Wright and Magrath from
human cases autopsied by them
The most ch sristic lesions in the lungs are the
nodules or tub y » are found more frequently,
and their characteristics are better marked, in the horse
than in man. They may be found in any part of the
lung, but are more numerous beneath the pleura than
elsewhere. In their most characteristic form they vary
in size from a pin’s head to a pea, and are hard and cir
cumscribed. On section they show a dry, opaque, cen-

mass, which cs fter ) 1 o irrounded

» transparent ) I roscopic

On the
id and giant
infiltration and firm
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intercelluiar connective tissue. Immediately around the
central mnass of débris is often a mass of large phagocytic
cells similar to the cells in the corpus luteum. On the
outside the connective tissue extends into the surround

2300, —8ection of Chronic Gland
ed in its formation than Fig. =
structure is still visible.

fers
2209

ing lung structure as a thickening of the alveolar walls.
In some of these nodules the central necrotic mass may
be extremely small or it may be absorbed completely by
the surrounding granulation tissue, the entire nodule
being transformed into a small mass of connective tis
sue.  Lime salts may also be deposited in the necrotic
centre. The histogencsis of this more fully developed
nodule. which very much resembles a tubert le, can be
studied in those less advanced. Such a nodule is seen
in Fig. 2300, In this the structure of the lung is pre-
served in the centre, and around this is a definite zone
of connective tissue. In the dark central area the tis
sue is entirely necrotic, and the cells both in the exuda
tion and in the walls are broken down and represented
by nuclear detritus In the tissue around this the necro
sis is not so complete, and there is some thickening of
the alveolar walls due to the formation of connective tis
sue. This passes in turn into the surronnding connective
tissue capsule A more diffuse and earlier nodule 1
shown in Fig. 2801. In this there isa centre which i
situated in close proximity to an interalveolar septum in
the lung, and which is composed of a dense cellular exu
dation in the alveoli. All the cells in the exuds

broken down, the dark color of the centre here as in the
other fizures being due to the immense amount of nu
clear detritus. In the surrounding alveoli there is an
exudation composed of fibrin, of fragmented leucocytes,
of coagulated serum, and of effused blood In all of the
vounger nodules hemorrhages play an important par
.lm.l we may find arcas repre sented ""\ hemorrhages al
Fig. 2302 shows a much larger area in which ther
several centres filled with the closely packed nucles
tritus and around these there is an exudation simi

that in Fig. 2301. Nocard lays great stress on the pres
ence, in the early cases, of small rather transparent nod-
ules in the lung close beneath the pleura. They may
appear as early as on the 1i.‘11‘ti_<i:n‘\ after infection. They
are formed by a small area of exudation surrounded by
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intense hypersmia and hemorrhage. One thing is strik-
ing in the examination of all these nodules: they are
not in relation to the bronchi. Inallof the figures bronehi
but little altered can be seen in the vicinity of the nod
ules. In the material at my disposal it has not

been possible to trace the formation of these

masses by serial sections, but they do not appear

to be due to a bronchiogenic infection of the

lung by the bacilli ”u\ occur in the lung

with too great regularity and at too early a

stage to suppose them due to an inl'ri'iir-ll com

ing from the air passages higher up. In addi-

tion to such nodules it is not uncommon to find

areas of diffuse pneumonia. In the horse these

are often definitely lobular. In man they re-
semble more close v the areas of embolic pneu

monia They !Ii:l\‘!"' rnln}nm--i of cellular and
hemorrhagic exudation in which there are large

areas filled with nuclear detritus. The bronchi

in these foci are filled with the samc exudation

t in the alveoli. In some cases the sur

rou ¢ interlobular tissue is greatly thickened

from an infiltration with masses of lymphoid

cells. and the adjoining lung tissue is involved

t0 a4 greater or less extent Such an area is rep-
resented in Fig. 2304, which shows a longitu

dinal section of a large bronchus filled with ex
udation In the horse foci the size of an apple

and manifesting evidences of purulent exudation

may be found, and these may break down so as

to form abscess cavities. In man the lung

lesions are rarely absent, but at the same time

they rarely take the distinctly nodular form

which is so often seen in the horse In the
chronie cases fibrous nodules have been desci ibed,

but no detailed description of their tissue has

tess ad- been furnished. In the acute cases the lesions,
the lung always present, take the form of larger and
smaller foci of pneumonia and abscess-forma

tion. Hyperemia and evidences of hemorrhage

are always found in the vicinity, and there are oc-
casionally large areas of effused blood similar to in-
farctions. The pneumonia areas may resemble the nod
ules in having a centre totally necrotic and filled with

in Horse’s Lung Adjoining
1 is composed of

re necrotic,

nuclear débris and around this a less intense fibrinous,
cellular, and hemorrhagic exudation. The liguefaction
of the exudation gives rise to abscesses. In man also

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES.

the foci are more frequently found beneath the pleura.
There is no reaction in these acute cases on the part of
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]-i:p'r*_ or along its course, and give rise to ulcers In
some cases the necrotie tissue is discharged as a single

mass. In man the skin lesions are somewhat

similar to those ]I!"*fililtli by the streptococcus

In some E-"..u!- there seems to be VETYy little re-

action on the part of the surrounding tissues,

and abscesses sin r to those in the muscles are

produced Such abscesses are in the suben

tancous tissues. Sections made from the large

areas of infiltration show lesions affecting both

the skin and the subcutaneous tissue, | they

are more marked in the.skin. This shows an
intense general infiltration with lencocytes and
foci composed of these. The glands of the skin
and hair follicles are often embedded in this and
show but little ch Most of the exudation
cells are broken down, and in places there is
nothing but a mass of nuclear detritus. The
epidermis over the area shows various changes,
some of them almost peculiar to the disease In
some places the entire epidermis is cleanly sep
arated from the tissue beneath by an exudation,
In other cases and over small areas only the horny
layer of epidermis ren , elevated, and cover-
ing a mass of cellular lear detritus formed
A agments of epithelial
cells and nuclei (Fig. 2805) In still other cases
there is a peculiar condition caused by a fluid
exudation which has extended into the epider
mis and has separated the cells. In the epidermis
there may be found foci which are composed of
masses of epithelial cells each separated from its
connections In the loose subcutaneous tissue
there may be a considerable amount of fibrin in

by leucocytes and the

¢ Horse Showing Sev. Lhe ¢ xudation. The cellular infiltration may ex-

the lung. It is not an uncommon thing to find abscesses
without any walls, representing cavities in the tissue sur-
rounded by hemorrhagic and partly necrotic lung tissue.

There is rarely opportunity to examine the more
chronic abscesses in the muscle. In those of an acute
character the contents are composed of cell and nuclear
detritus with searcely a single cell showing well-preserved
nucleus and protoplasm. In a small abscess in the pec-
1"r~ll |||ll"‘il', i:! one « " CASes, L :lh.‘-l'l“" |:l‘li1\ con-
tained on the edge a small amount of detritus, and all
around there were degend 1 and hyaline muscular
fibres. There was no reac ]u‘l.'"{ of the tissue
and little or no surrounding cellular exudation. The
muscular fibres seemed literally to melt away in the proe-
('S8

The skin nodules (farcy but in the horse are
formed by an intense leucocytic tion of tl

ibeutaneous tissue with numerous foci

rhage In the begin

of the surroundin g tissne
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18 4N exu ion
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conges § s the surro
sue he whole cer 1488 undergoes nec
may remain for a long time as a bard cord

undergoing absorpti r it may soften from

tend down deeply into the muscle, the fibres of
which undergo necrosis There are but few
lymphoid cells and epithelioid cells in the sur
rounding tissue. In places the connective-tissue nuclei
and the endothelial cells of blood-vessel 1l lymphatics
have large vesicular nuclei with but little chromatin.
The nuclei become increased in number, and no nu-
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clear figures are found, but tvi'l';tﬁi*lll:l”_\' there are
biscuit-shaped nuclei. The process is one of degen-
erative direct nuclear division, and not a true prolif

FiG. 2304.— Section of Chronic Lobular Glanders Pneumonia from Lung of Horse
£ In addition

ving a Large Bronchus in the Centre Filled with Exudation.
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trices formed in the healing (Fig. 2298). It is difficult
to explain these differences in the character of the proc-
ess in the mucous membrane except by the assumption
that in the mucous membrane there is a com
paratively free opportunity for the escape of the
exudation, carrying with it both the bacilli and
the toxic products.

The lesions in the testicles consist in the pres
ence of small foci of suppuration in the tu
nica, rarely in the testicle itself. In the other
viscera the lesions are unimportant. One case
of death from acute meningitis in man is re-
ported by Tedeschi, the infection of the menin
ges having taken place, most probably, by way
of the blood Abscesses have been described
in the liver in several cases in man, but they
are more common in animals, particularly in the
ruinea-pig Several cases also of abscesses of
the bone marrow have been reported, and in
the Tedeschi case of meningitis there was osteo
mvelitis of the tibia following an abscess. I
have not found any descriptions of cases of
acute nephritis, and in the kidneys of the human
cases examined by me the degenerative lesions
were slight., Nor are there any of the focal
necroses in the liver which are so frequently
found in other infections. There is some swell-
ing of the spleen in the acute cases, but the
lesions are confined to hyperemia. In the lymph
nodes there may be abscesses and foci of leuco
cytie infiltration.

“The relation of the bacilli to the lesions is ob
vious, The bacilli are always present, but in
variable numbers. In some cases they may be
numerous, and in others they are found only
after long search. They are difficult to find in
sections, for there is no distinctive stain for

to exudation and hemorrhage in the alveoli there is marked connective-tissue them, and they are colored less deeply than the

formation.

eration of cells. The smaller vesicles and pustules
show the same condition, but in these the process is con
fined to the dermis. The blood-vessels in the lesions and
in their vicinity are often found thrombosed. The thrombi
may be composed of cells, the nuc lei of which show the
fragmentation which is so common a feature. Nothing
can be seen of the lymphatics where the process is most
intense, but a study of the surrounding cedematous tissue
gshows that the same condition can be found here which
is so common in the horse. Both the smaller and the
larger lymphatics lying in a tissue which shows no lesion
beyond a slight cellular exudation and the separation of
the fibres due to the cedema, may be filled with masses
of cells and nuclear detritus (Fig. 231 In some cases
the process extends through the wall, L small abscess
may be formed of which the lymphatic is the centre
Pie. 2306 shows such an area. The space in the centre
sents the vessel from which the exudation has fallen

in the preparation of the specimen

The lesions in the mucous membranes are similar to
those in the skin, with the exception that there isag
deal more extensive proliferation of » fixed cells
have not had an opportunity to examine any of the dis
tinct nodules formed in the mucous membrane, nor have
I examined any of the chronic lesions In the acute cases,
in which swelling of the mucous membrane is the most
marked characteristic, there is a dense accumulation of
lymphoid and epithe lioid cells in this membrane. Poly
nuclear leucoeytes are numerous, hoth diffusely scattered
among the other cells and in small masses chiefly on the
surface. However, the individual accumulations of these
leucocytes are never so large here as they are in the other
tissues. Many of them, especially those scatlered dif
fusely, have normal nuclei, but in most of them the
yuclei are fragmented. The epithelium is for the most
part destroyed, only fragments of it remaining The
participation of the connective-tissue cells in the proc
is shown in the horse by the enormous radiating

fracments of nuelei. They are found in the
exudation and not in the surrounding tissue.
They are always associated with the products of the
disease. and the free discharge of these products from
the affected mucous surfaces gives every possibility of
the extension of the infeetion. When the bacilli enter

Z305.—8ex n Unruptured Pustule in the Skin of Face from
Acute ( lers in M The h er is still

i\
The other o of the epider are necrotic and their fragments
mingled with the exudation.

the tissues they may or may not produce a lesion at
the point of entrance. In Wright's case there was an

intense inflammation of the thumb where the infec
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tion took place, and this was followed by gangrene cilli are found in greatest numbers or exclusively in the
In one of Kittner's cases in which the infection took | central mass of leucocytes. Destruction of the leuco
place in the foot, there was a large ulcer on the heel. In | cytesand of the tissue containing them rapidly follows
other cases there has been no local lesion at the probable | The cells are fragmented and the nuclei converted into
masses of nuclear detritus. The broken-up chro
matin has a peculiar way of flowing together
and forms large irregular clumps. In some
cases a single well-preserved leucocyte is found
in the central exudation. Lymphoid cells may
be found in the surrounding tissue, but none
in the centre There is no other infectious pro
ess which produces such complete destruction
1 disintegration of the exudation cells. In
certain cases in which the ba i are less virulent
or the tissues more resistant or in which un
known favori conditions are present, there
is a marked reaction of the surrounding tissues
leading to the formation of an encircling band
of granulation tissue and afterward of connect
ive tissue. In the mucous membranes the tissue
reaction is more marked than in either the lungs
or the skin
Mixed infections occur, but they are not the
rule, St woccei have been m frequently
found as the accompanying organism
The way in which the bacteria infect the sur-
roundings is apparent from the situation of
the lesions. Everything that the horse touches,
everything in his vicinity may become contami-
nated and a conveyer of the organism. The
abundant discharge from the mose, which by
the snorting of the animal may be thrown a
considerable distance, contains the bacilli in
large numbers. The abundant discharge from
the skin ulcers contains them. They are con
tained in the urine even when there is no lesion
F1G. 2308.—Section of the Human Skin in the Vicinity of an Area of Infitration in the kidney, and they pass through the vessels
and Pustule Formation Showing a Lymphatic with Cellular and Nu-

: 3 of the senta. The skin becomes contaminatec
clear Detritus. Slight cellular infiltration in the surrounding tissue. : i = X ated

either from the ulcers or from the nasal dis
charge. The harness, especially the bridle or hal-
point of infection, or else it was of an insignificant char- | ter, the stall, the litter, the food, the drinking-vessels all
acter. The bacilli rapidly enter into the lymphatic cir- | become infected. There is little doubt that many cases of
culation and into the blood. From the blood they may | infection in horses take place from the public drinking
be deposited in various tissues, and in many cases they | fountain. The water becomes infected from a horse with
remain in the blood or are again introduced into
it, and so give rise to .-"-pt'1--:-mi:| 'I']H-.\ have
repeatedly been found in the blood in acute
cases in both animals and man. They may be
found in cultures, on microscopic examination,
and by inoculating other animals w ith the blood.
The situation of the lesions points to blood in-
fection, but the bacilli, probably generally dis
tributed, find in but few tissues suitable con-
ditions for growth. There are great differences
in this respect in different animals. Thus the
testicles which are constantly affected in the
guinea-pig are rarely affected in the horse, and
still more rarely in man. Abscesses in the mus
cles, frequent in man, do not occur in the horse
There seems to be an equal tendency in al ani
mals to affections of the lungs, skin, and mu
cous membranes of the nose There is little
ability that the lesions in the nose come
n surface infection. They are almost con
ly present even in cases in which the infec
n surely was from other surfaces Wherever
he lesions are ]!l\\li';:l\i }'_\ the bacilli !]Ll) 3
» extend further by means of the lymphatics.
This is seen particularly in the skin and also in
lesions in the lung The general
of the lesions is the same in all ani
mals. The bacilli produce a rapid and abundant
exudation of polynuclear leucocytes These
form the central focus. Around these foci there
will be found evidences of intense congestion,
of hemorrhage, and of fibrinous and serous ex- _ g x
udation. These changes ¥ be found to be ™ _" 1 e ‘;wn'w\:umr”r:p:‘:;ﬂ: ?Tf"tl.f'ﬁfm}n?rl.'ﬂ
Jess marked in the mucous membrane. The ba 1
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