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Part I,

TUBERCULOSIS IN PIGS OBTAINED FROM THE
SLAUGHTER-HOUSE.

INTRODUCTION.

This report comprises the resnlts of an investigation nndertaken
in the Board’s laboratory during the period January, 1911, te
Augnst, 1913, for the purpose of throwing light on the question of
the disgemination of tubercle bacilli in the tissnes of tnbereulous
pigs in which, as a result of naked-eve examination, the dizease was
apparently confined to the lymphatie glands in relation to the
alimentary tract.

Arrangements were made with Mr. Coekney, Superintendent at
the Brighton Borough Abattoir, to send for examination the
following material from every pig in which, in the course of routine
inspection, no disease beyond the glands in direet relation to the
alimentary tract was discovered :—the lymphatic glands of the
snbmaxillary region, the entire thoracic organs and diaphragm, the
liver and portal glands, the spleen, the mesenteric glands, the
inguninal glandg, and a few pounds of muscle. As the tissues
were required for Dbacteriological research, Mr. Cuckney was
asked to make no more incisions into them than were necessary
to enable him to form a preliminary opinion as to the nature
of the case; his opportunities for searching for disseminated
lesions were therefore restricted. The tizssues were chilled after
removal from the body and were then packed in a tin box
containing an ice-bag, the specimens being separated from each
other by wrapping in impervious material. The tin box was packed
within a wooden box, and the parcel was then sent to the Board's
laboratory. The specimens were accompanied by a letter declaring
that the entire carcase had been inspected withont the discovery
of any tubercunlosis except in the parts sent; in most cases the
statements was also made that the carcase had been examined after
it had been sawn through. Mr, Cuckney was algo asked to gend, for
the purpose of comparison with the apparently localised cases, a few
cases where he had found slight dissemination,

Shortly after the commencement of the work, Dr. Robertson,
Medieal Officer of Health for Birmingham, kindly aided the enguiry
by arranging that his inspectors should send cases of localised
tuberculosis, the arrangements as to the examination of the entire
carcase and the selection of the material being similar to those made
with Mr, Cnckney, exeept that no muscle was asked for. In order
to prevent risk of mistakes where many pigs were slanghtered on
the same day, the viscera and the carease from which they were
removed were at once identified by a system of cluplic-atﬁ labelling.

From February 15th, 1011, to Janunary 16th, 1913, 66 cases were
received from Brighton and 54 from Birmingham. The proportion
of pigs complying with the requirements laid down to the total pigs
examined by the inspector was ascerfained at Brighton, and the
fizures are given on pp. 126 and 130.

Acknowledgment must be made of the marked care and skill with
which Mr. Cuckney selected his material and collected his statistics,
of the excellence of Dr. Robertson's arrangements in Blrmmgham
and of the skill of his inspectors in discovering suitable cases.

During the latter part of the enguiry the investigation of the
material obtained from the slanghter-house was in most cases
confined to the description of the lesions and identification of the
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type of tubercle bacillus responsible for them. Experience had ghown
that the tissmes on arrival were often unfit for inoculation in
considerable guantities, and the anatomical characters of the lesions
sometimes afforded no decisive indication as to whether the tubercle
bacillus concerned was of avian or of mammalian type. An attempt
was therefore made to produce the particular degl'ea of tuhercnlosis
of which this enquiry is the snbject b}' feeding pigs experimentally
with tested strains of mammalian tubercle bacilli. The results of these
experiments supplement those obtained with the apparently normal
tissues of the slanghter-house pigs and are recorded in Part 11, of this
report.

Our thanks are dune to Professor Sims Woodhead, who kindly
provided us with facilities for keeping the pigs and making the
post mortem examinations on them at the Cambridge University Field
Laboratories.

Method of Procedure in the Laboratory,

On their arrival in the laboratory the tissues sent from the slanghter-
house were first submitted to minute examination with the naked
eve, supplemented by mieroscopical search of smear preparations
obtained from lesions of a suspicious nature, and also in certain cases,
by inoculation of these lesions into guinea-pigs.

It was considered an essential part of the énvestigation in each case
to determine the tvpe of tubercle bacillng caunsing the infeection,
Direct cultures from the tubercunlous snbmaxillary or mesenterie
glands were always attempted, and in most eases with success, In some
ingtances, where the material contained an admixtare of extraneouns
organisms, pure cultures were raised after preliminary treatment with
antiformin. 1t was also the routine practice to inoculate guinea-pigs
with material from the same tuberculous glands, and to make
cultures from these animals, the post-mortem examination of which
gave some indications as to the nature of the baeillus.

In dealing with the tissues other than the local lesions the pro-
cedure adopted in the earlier part of the enquiry was as follows :—
If after free incizion the portal, bronchial, and inguinal glands were
found to be normal and the surfaces of the Inngs, liver, and spleen
showed on close serutiny no evidence of tuberculosis, portions of the
three last mentioned organs were removed with sterile precauntions,
after canterisation of the surface. The examination of these organs
was then completed after cutting them into thin slices. If thisserutiny
revealed no tuberculosis, the reserved portions in certain eases were
used for ascertaining if, by animal inoculation, tubercle bacilli not
associated with visible lesions could be found. But if tuberculons
foci were wisible in the lungs, liver, or spleen, or in the glands
associated therewith, any further tests for the presence of tubercle
bacilli were usually limited to the muscle.

In the investigation of apparently normal tissues it was realised
that the significance of any results obtained must be interpreted in

the light of the actual amounts of tissue used. The dosage, there-

fore, was always recorded, together with the total weight of the organ
in the ease of liver, spleen, or lung. After the tissne had been
weighed on a chemical balance il was transferred to a mortar and
there redunced fo a fine emulsion, with the addition of normal saline
golution. At first the emulsions were filtered through muslin, but as
this method resulted in a proportion of the tissue being left in the
muslin, particularly in the case of muscle, filtration was subsequently
abandoned. To exclude grosser particles, the emulsion was drawn
up by a pipette, with a diameter af the tip of 1 mm., the pieces of
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fibrous tissue whieh obstructed the inlet being constantly removed
with the aid of forceps. For the first few minutes the removal of
these obstructions required considerable patience and progress was
slow ; but after the greater portion of the obstructive particles
had been moved aside the tissne was withdrawn much more readily
and unltimately nothing was left remaining in the mortar but shreds
of fibrons tissne. This method was found particularly valnable in
obtaining an inoculable emulsion of muscle with the minimum
logs of material. The inocunlations were made intraperitoneally into
guinea-pigs either with a platinum needle of about the same diameter
as the inlet of the pipette, or with a glass pipette of the same calibre
a8 the one used for withdrawing the emulsion from the mortar.

Owing partly to the length of time which necessarily elapsed
between the slaughter of the pig and the receipt of the tissues in the
laboratory, but more especially owing to microbie infection of the
tissues during operations immediately subsequent to slanghter, con-
siderable difficalty was sometimes experienced from the presence of
extraneous organisms which rapidly proved fatal to the guinea-pigs.
This was especially the case with the lungs ; the same disadvantage
was also experienced in some instances with the liver and spleen.
This difficulty was in several instances, where the material was
manifestly not in perfeet condition, obviated by preliminary treat-
ment of the emulsified tissue with a small percentage of antiformin,
though this procednre was less satisfactory than the inoculation
of perfectly fresh and untreated tissues.

ANATOMICAL AND SPECIPIC CHARACTERS OF 'THE LE:’-]I.:'.I.":E
FOUND IN ONE HUNDRED PGS,

Fig 1.

Received from Brighton on February 15th, 1311, as a case of
apparently localised tuberenlosis.

Submazillary lymphatic glands,—The glands from one side of the
neck were normal.

On the other side there was a nodule the size of a small hen’s egg
(probably two glands fused together); on section it was found to
contain soft yellow caseous, slighily foul, gritty material snrrounded
by a wall consisting in parts of firm grey tissue and beset with
neerotic, gritty streaks and patehes. A smear preparation showed one
doubtful acid-fast bacillus., From aguinea-pig in which the material
produced general tuberculosis a culture yielded tubercle bacilli of
mammalian type.

Mesenteric glands.—Not received.

Lawngs—Normal.,

Bronchial glands—Normal.

Liver.—Beneath the capsule were seven or eight yellowish,
irregular necrotic patches, each about 2 mm. in dimmeter ; in a smear
from one of these no acid-fast bacilli were seen. Inthe substance of
the liver there was one grey, slightly gritty tubercle, the size of a
rape geed ; in a smear from this no acid-fast bacilli were seen.

Splesann.—Normal.

nguwinal glands—Normal. (Left not received.)
3 Sunvmary.

Dicease apparently limited to submaxillary lymphatic glands, with

the exception of one minute tubercle in the liver, and found due to

tubercle bacilli of mammalian type, virulent for gninea-pigs and a
rabbit.
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Received from Brighton on February 17th, 1911, as a case of
apparently localised tuberculosis. Aged 4 months.

Submaxillary lymphatic glands.—The glands from one side of
the neclk were normal.

On the other side there was a gland eontaining about six yellow,
caseous foci scattered abount the coriex. Cultures were made but
remained sterile. No guinea-pigs were inoenlaged.

Anterior mesenteric glands.—One gland near the head of the
pancreas contained three irregnlar, cageous foci.

Litngs.—0On the surface of the left lung beneath the pleura were
two caseating nodules, measuring up to 2°5 mm. in diameter ; theve
were algo one or two tubercles in the margin. In the right lung just
heneath the plenra were four caseons tubercles, np to a millet seed
in diameter, which were not appreciably gritty. On section of the
lungs no further nodules were found. A culture from one nodule
remained sterile.

Bronchial glands.—Three glands, sitnated anteriorly to the left
bronchus, were tuberculouns; the largest, measuring 42 em. by
2'1 cm., was beset with caseo-calcareons patches and small nodules ;
the two others showed caseous, gritty patches. Two right bronehial
glands were a little firm and showed similar caseous, gritty patches.

Liver.—Normal.

Spleen.—Normal,

Inguinal glands—Normal,

Semnary.
Disseminated tuberculosis ; type of bacillus not ascertained.

Pre II1.

Reeeived from Brighton on Febenary 13th, 1911, as a case of
apparently localizsed tuberenlosis, Aged 6 months.

Submaxillary ymphaiic glands.—Normal,

Mesenteric glands.—Not received.

Laungs.—Normal.

Bronchial glands.—Normal,

Liver.—There were three nodules ranging in size from a millet
geed to a small pea. Bach consisted of soft, chalky substance
enclosed in a capsule of grey translucent tissne, Smear preparations
showed no acid-fast baeilli, and inoculation of a guinea-pig failed to
produce tuberculosis.

Spleen.—Normal.

Inguinal glands.—Normal.

Sy,
Not tuberculosis.

Pic 1V.

Received from Brighton on February 13th, 1911, as a case of
apparently localised tuberenlosis.  Aged six months.

Submaxillary lymplatic glands.—Normal.
Mesenleric glands.—Not receivedl.
Lungs.—Normal.



Bronehial glands.—Normal.

Liver.—Just beneath the snrface were about 30 vellowish nodules
varying in size up to a millet seed or a little larger. They congisted
of grey, translucent tissue with a central core of soft, gritty or
chalky material which in some cases was dry and in others moist.
On seciion of the liver other similar nodules were seen throughout
the substance. Smears from the nodules showed no acid-fast
bacilli ; cultures remajned sterile, and inceulation of a guinea-pig
failed to produce tuberculosis,

Spleen.—Normal.

Inguinal glands—Normal.

Sh‘-.?.i'.il.i'.i']‘ﬂ}‘.i;'.
Not tuberculosis,

Piec V.

Received from Brighton on Febrnary 24th, 1911, as a case of
apparently localised tuberculosis.

Sulnnaxillary lymphatic glands.—Normal.

Mesenteric glands.—Not received.

Lungs.—Normal,

Bronchial glands.—Normal.

Liver.—There were from 20 to 30 nodules varying in size up to a
small pea. Some consisted of yellowish white, chalky substance
confained in capsules of grey tranglucent tissue. A few were trans-
Ineent throughout. The majority consisted of greyish, slightly con-
gested tissue, apparently necrotic liver tissue, which was usually
separated from the surrounding liver substance by a thin, fibrous
capsule. Smears from these nodules and inoculations of guinea-
pigs failed to reveal the presence of tubercle baeilli.

Spleen.—Normal.

Inguineal glands,—Normal.

Srnmariy.
Not tubercenlosis.

Pig VI.

Received from Brighton on March 2nd, 1911, as a case of apparently
localised tuberculosis.

Submaaeillary Lypmphatic glands,—Normal,

Mesenteric glands.—Not received.

Lungs.—On the surface were two grey translucent nodules, each
about a hemp seed in size ; on section they were soft and not fibrous,
resembling parasitic nodules. Inoculation of one into a guinea-pig
failed to produce tuberculosis.

Bronchial glands.—Normal.

Liver.—0On the surface and also in the substance were areas of
necrosis beset with hemorrhagic spots. There were also two or three
grey nodules between a hemp seed and a millet seed in size and a
small pea-sized grey nodule with a yellow, caseous central mass. A
guinea-pig inoculated with this last nodule died prematurely.

Spleen.—Normal.

Inguinal glands.—Normal.

Suninary.
Not tuberculosiz.



il 8

Fic VIIL.

Received from Brighton on Maveh dth, 1911, as a case of apparently
localised tuberculosis.

Submaxillary lymphatie glands~—Norinal,

Mesenlerie glands.—Six glands, whiel were not obvionsly enlarged,
contained each one or two yellow cageous gritty nodules ranging up
to 6 mm. in diameter. The nodules shelled out readily from the
gland substance, leaving smooth walls. Caltures from these lesions
remained sterile ; one guinea-pig inocnlated with an emulsion of the
lesions remained healthy but showed a few acid-fasi baeilli in a
smear-preparation from its omentum. These bacilli were probably
dead as they had produced no disease in the guinea-pig and failed to
grow in eulture,

Lungs.—In the left lung were three niddules on the surface, each
slightly larger than a millet seed and composed of soft, grey, trans-
lacent tissue, In the right lung were two similar nodules, They
resembled the parasitic nodules of frequent occurrence in pigs’ lungs
On section no lesions were found in either lnng. A nodule inoculated
into a guinea-pig did not produce tuberculosis.

Bronehial glands.—Normal.

Liver.—Just beneath the surface was one spherical, grey nodule,
the size of & hemp seed: a culture from this remained sterile. A
second groy, translucent miliary nodule was also found. Otherwise
the liver appeared normal.

Spleen,—Normal.,

Ingeinal glands.—Normal.

Ny,

Tuberculous lesions of the mesenterie glands, in which the baeilli
present were probably dead,

via VILI

Received from Brighton on March 4th, 1911, as a case of apparently
logalizsed tuberculosis.

Submawillary lymphalic glands.—Normal.

Mesenterie glands—They were not obviously enlarged, but about
16 contained yellow, caseous, slightly gritty nodules, easily shelling
out of the gland substance. Their size varied from a pin’s head up
to 6 or 7 mm, in diameter ; they were all opague and, in the majority
of cases, irreguiar in outline. The material was not in fresh condition.
and guinea-pigs inoculated with lesions died prematurely.

Lungs,—Normal.

Bronehial glands.—Normal.

Liver.—0On the surface beneath the capsule were five minute
opagne tubercles with grey marging, one distinetly calearcous, also
two miliary translueent nodules. On section of the liver several
more caseous tubercles were geen in the substance. Smears from
the caleareous tubercle and one of the opague tubercles showed
tuberele bacilli.

Spleen.—Normal

Inguinal glands.—Normal.

Surmmary.

Tuberculosis of mesenleric glands and liver ; type of bacillug not
identified.
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by caseous, slightly gritty tissue., The lesions produced general
tuberculosis in a guninea-pig, from which a enlture of mammalian
type was obiained.

Mesenteric glands—Fonr glands contained caseons, gritty nodules,
The lesions produced general tuberenlosis in a guinea-pig, from
which a enlture of mammalian type was obtained.

Lungs.—Parasitic nodules were found, but no tuberelea.

Bronelial glands—Normal.

Liver.—Just beneath the capsule were five grey, 13.1111413 nodules
with easeons centres, but not appreciably gritty ; a smear from one
of these showed a tubercle bacillus. On gection half-a-dozen more
nodules were seen, two of which were gritty. One was nearly the
size of a hemp seed, and consisted of a thick, grey, translucent capsule
with opague, slightly yellowish, soft contenis; a smear from this
showed no tubercle bacilli. An emulsion of two nodules produced
general tnbercunlosis in a guinea-pig, from which a cultare of tnbercle
bacilli was grown.

Portel glands,—One gland contained a few caseous, gritty noduales.
« Spleen.—Just beneath the capsule was a single nodule the size of
a rape seed with an opague, caseous streak in the centre. On
section was a grev nodule the size of a hemp seed with a softening
and slightly vellowish centre ; a smear from this showed no tabercle
bacilli. Omne of the nodules produced general tubereunlosis in a
gninea-pig.

Tngweineal glands—Normal.

Swminary.

Digseminated tuberenlogis due to tubercle baecilli of mammalian
type, virulent for guinea-pigs and a rabbit.

Pia XII.

Received from Brighton on March 17th, 1911, as a case of apparently
localised tuberculosis.

o Submaxillary lymphatic glands.—Normal.

Mesenteric glands,—Normal.

Lungs.—Scattered throunghout the lungs but mainly -on the surface
just beneath the plenra were nmmerous sharply cirenmseribed, grey,
translucent nodules varying up to 2 mm. in diameter. The nodules
were composed of soft (not fibroid) tissne, though they felt hard and
were very distinetly palpable. In a few there was a very minute,
opague cenktral peint. A smear from one of these showed no
acid-fast bacilli. Cultures from the nodules remained sterile and
inoculations in 3 guinea-pigs failed to produnce tuberculosis. At the
time of the post mortem examination the lesions were considered to
be probably parasitic in nature. Histological sections revealed the
presence of worms in the consolidated areas.

Bronchial glands.—Normal.

Liver.—There were two noduoles each about 3 mm. in diameter and
composed of translucent tissue with caseous, gritty substance in the
centre : no tnberele baeilli were seen.  Inoeunlation with one of these
nodunles failed to produce tuberculosiz in a guinea-pig. There were
also seen a few irregular, opague foei which occasionally showed a
slightly congested periphery.

Spleen.—Normal,

Inguinal glands—Normal,
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Summeairy.
Not tnbereulosis.

-

Pig XII1.

Received from Brighton on March 18th, 1911, as a case of apparently
localised tuberenlosis.

Submaxillary lymphatic glands—Normal.

Mesenteric glands.—The majority were enlarged and composed
of firm, grey, translucent tissue, closely beset with small, irregular,
vellow, caseous patches and streaks, which were rarely gritty and
were not easily separated from the surrounding tissune. A =mear
preparation showed numerous acid-fast bacilli, and in histological
sections bacilli were found in groups, suggestive of avian infection, in
the caseous areas, Cultureg remained sterile and inoculations into
three gninea-pigs failed to produce tuberculosis. A few acid-fast
baeilli were demonstrated in the omentums of two of the guinea-pigs
and an attempt was made to raise a culture, but no growth ocenrred.

Langs.—With the exception of two goft, grey, translucent nodules
showing no tuberele bacilli, the lungs were normal. Inoculation
failed to produce tuberculosis in a guinea-pig.

Bironehial glands.—Normal.

Liver—~The substance was peppered with minute grey points
consisting of soft, translucent tissue and showing in smear prepar-
ations no acid-fast baeilli. Inoculations failed to produce tuber-
culosis in gninea-pige. Histological examination showed abundant
small tubercles containing giant cells and fibroblasts and an infiltra-
tion of leucoeytes and lymphoeytes. In one tubercle two tuberele
bacilli were seen.

Spleein—Normal.

Inguinal glands.—Normal.

Suwmmiery. ¥

Tubercnlous lesions of the mesenteric glands, in which vhe baeilli

present were probably dead.

Pre XIV.

Received from Birmingham on March 18th, 1911, as a case of
apparently localised tuberculogis. Aged one year.

Submazrillary lymphatic glands,—On one side there was u mass
about the size of a goose's ege, adherent to which was a number of
smaller nodules. On seetion the mass and the small nodules were
composed of caseo-necrotic tissue, softening but not broken down
and enclosed within a firm fibrous capsuale.

On the other side were two slightly enlarged glands which on
section were firmer than normal and eontained a few discrete, caseons
tubercles. 'T'wo guinea-pigs, inoculated with the lesions and killed
42 days later, had local tubsrculosis only. Cultures obtained direct
and through one of the guinea-pigs were of mammalian type.

Mesenteric glands.—Not received,

Lungs.—There were several grey, translucent nodules in the
marging and three others on the surface. No tubercle bacilli were
geen’in them, and they were without doubt due to parasites. There
was also a patch of grey tissue containing caseous, gritty substance ;
a smear showed no tubercle bacilli,

Bronchial glands.—Normal.
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Liver.—The liver substance was beset with minute, irregular,
vellowish grey, necrotic foei ; a smear showed no tuberele bacilli.
Spileen.—Jnst beneath the capsule were two nodules composed of
soft, grey, translucent tissue ; one was larger than a millet seed, the
other the size of a rape seed. A smear from each showed no taberele
bacilli. Three gninea-pigs inoculated with an emnlgion of the spleen

tissue remained healthy.
Inguinal glands.—Normal.

Sunimery

Tuaberculosis of the submaxillary Iymphatic glands, due to tuberele
bacilli of mammalian type, viralent for a rabbit.

Pz XV.

Received from Birmingham on March 25rd, 1911, as a case of
apparently localised tuberculosis. Aged 14 months.

Submazillary lymphaiic glands—0On  either side they were
slightly enlarged and contained firm caseo-caleareous nodules
ranging up to 6 mm. in diameter. A smear showed a few tubercle
bacilli. Culture vielded tubercle baeilli of the avian type. Two
guinea-pigs, inoenlated with an emulsion of the nodules, developed
slight local tuberculosis only ; an avian culture was obtained from
one.

Mezenteric glands.—Not received.

Lungs.—Just beneath the plenra was a single translucent, miliary
tubercle : microscopically no tubercle bacilli vere seen, Otherwise
the lungs were normal.

Bronchial glands.—In one there was a calearcous grain the size of
a rape seed ; a smear showed no tubercle bacilli.

Liver.—Nogmal.

Spleen.—One  slightly enlarged Malpighian body, showing no
tuberele baeilli ; otherwise normal,

Ingruinal glands.—Normal.

Summery.

Tubercnlosis of submaxillary lymphatic glands, due fo tubercle
haeilli of avian type, virulent fora fowl, Slight evidence of possible
disgemination in a bronehial gland,

Pic XVI.

Received from Brighton on March, 25th, 1911, as a case of apparently
localised tuberculosis.

Submazillary lymphatic glands.—0On one side the glands were
maoderately enlarged ; one consisted throughout of pinkish, neerotie
tissne, beset with caseous, gritty streaks, with a margin of caseous,
gritty tigsue just beneath the capsule of the gland ; other glands
contained diserete, yellow, caseous, gritty nodules.

On the other side one gland contained a few diserete, yellow,
caseo-calcareous tubercles and a single nodule, 1 c¢cm. by 6 em.
eompozed of caseo-necrotic substance. In a smear tubercle baeilli
were moderately numerous : they were fairly thick and showed one
or more darkly staining granules. A guinea-pig was inoculated and
developed general tuberculosis, Cultures, obtained direct and through
the guinea-piz, yielded tubercle bacilli of mammalian type.

Mesenteric glands.—Not received.
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seen, A smear showed a few tnbercle bacilli. Two gninea-pigs
were inoculated and developed local tnberenlosis only. Cultures
obtained direct and through the two guinea-pigs vielded tuberele
bacilli of avian type.

Langs—Normal.

Bronclial glands.—Normal.

Liver—The tissue was beset with nnmerons minnte, translueent
tnbercles, the majority smaller than a rape seed and none larger,
They contained minute opaque centres, in one of which slight
erittiness was detected. In smears one or two short acid-fast bacilli
were found. Histologically the tnbercles showed early fibroid
change and tendency to giant cell formation. Cultures made from
the liver substance yielded tuberele bacilli of avian type.

Spleen.—Normal.

Tnguinal glands.—XNormal,

Srmmory.,

Tubercnlosis of the mesenteric glands due to tubercle bacilli of
avian type, virulent for a fowl, Evidence of disgemination in the
liver,

Pia XIX.

Received from Birmingham on April 23th, 1911, as a case of
apparently loealised tnberenlosis,

Submaxillary lymphatic glands.—From each side of the neck was
a nodule about the size of a bantam’s ege. On section each of these
was about half replaced by caseous, gritty tissue, which in one case
was goftening. In the remaining halves of the glands were numerons
irregular, discrete, caseous tubercles. In culture there was a growth
of tubercle bacilli of mammalian type.

Cervieal glands.—Two of these each contained a few easeons foei,

Mesenleric glands—Not received,

Lungs.—There were five grey tubercles with cageous centres, iwo
the size of millet seeds, the rest smaller. In a smear from one, three
tnberele bacilli were seen. There were also two translucent miliary
nodules.

Bronchial glands.—In ome was a small pateh of soft, vellowish,
caseous material. A smear showed no tuberele baeilli,

Liver —XNot received.

Fortal glands.—Normal.,

Spleen,—Normal.

Inguinal glands.—Normal.

Supramammary glands.—Normal.

Srmmanriy.

Disgseminated toberculosis due to tuberele baeilli of nmml‘nah.m
type, virnlent for guinea-pigs and a rabbit,

P1¢ XX.

Received from Brighton on May 6th, 1911, as a case of apparently
localised tuberculosis. Aged 2 vears,

Submaxillary lpmphatic glands.—Several glands were normal, but
in five, two from one side and three from the other, there were
nodules consisting of a putty-like, firm, necrotic tissue, with a
vellowish, gritty margin, encloged in firm, translneent tigsne, which
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was almost cartilaginous. The necrotic tissue shelled out cleanly
from the eapsule. The largest gland was about the size of a pigeon’s
egg, and was wholly replaced by necrotic tissue. In a smear no
tubercle bacilli were found, but a few large, blue staining baeilli.
Two guinea-pigs inoculated remained healthy. Cultures from the
necrotic tissne remained sterile.

Mesenteric glands.—Not received.

Lungs.—Normal.

Bronehial glands,—Normal.

Liver.—Just beneath the capsule were three nodules consisting of
a softening, caseous, gritty substance, enclosed in a translucent cap-
sule, The largest was a wedge-shaped nodule contained in the
margin and extending into the substance for about half an ineh ; of
the other two the larger was the size of a hemp seed. On section
several irregular nodules similarly constituted were observed.
Smear preparations showed no tubercle bacilli ; gninea-pigs failed to
develop tuberculosis,

Spleen.—Normal.

Tnguinal glands.—Normal.

Summary.
Not tubereulosis.

Pic XXI.

Received from Brighton on May 20th, 1911, as a case of apparently
localised tuberenlosis.

Submaxillary lymphatic glands.—Normal.

Mesenteric glands,—Not received.

Lungs—0n the suarface beneath the plenra were eight nodules
from 1 to 3 mm. in diameter ; they consisted of opaque, grev, non-
caseous, homogeneons material, and were surrounded by a zone of
congested tissue., No acid-fast bacilli were found in three smeara,
In the substance of the lnng no nodules were found.

Bronchial glands.—Normal.

Liver—0On the surface, just beneath the capsnle, were 55 vellowish
grey nodules from 2 to 5 mm. in diameter ; similar nodules were
sparsely scattered throughout the snbstance. The nodules shelled
out easily and consisted of tongh, semi-fibrous tissue without any
peripheral zone. No acid-fast baeilli were found in four smears, bhut
cultures from the nodules yielded tubercle bacilli of mammalian
type, and two inoeulated guinea-pigs developed general tuberculosis,

Spleen.—On the surface, beneath the capsule, were three nodnles,
each abont 2 mm. in diameter and of the same character as those in
the liver. There was also one in the substanece, about 4 mm. in
diameter, Smears (from two nodules) showed no acid-fast baecilli.

Summary.

Disseminated tuberculosis due to tuberele baeilli of mammalian
type, virnlent for gninea-pigs and a rabbit,

P1c XXII.
leceived from Brighton on May 31st, 1911, as a case of apparently
localised tnberculogis,

Submaxillary lymphatic glands.—~0On one side normal. On the
other one gland contained a fibro-caseous gritty nodule, 1 em, in
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diameter ; the rest were normal, In the affected gland a few tnberele
bacilli were found, and an emulsion produced general tnberculosis
in a guinea-pig.

Mesenteric glands.—Not received,

Lungs.-—Normal.

Bronclia! glands.—Normal.

Liver—On the convex surface, near the margin, was one opague
nodunle, 1'5 mm. in diameter ; the centre was caleareous and shelled
ont eagily ; no tuberele baeilli were found in it ; otherwise the liver
was normal.

Portal glands—FExternally these appeared normal, but on section
four showed caseo-caleareouns foei, not more than *3 mm. in diameter,
varying from 3 to 12 in number and in places confluent. Smears
showed a moderate number of tuberele bacilli.

Spleen.—Normal,

Ingruinal glands.—Normal.

Sy,

Tuberculosis of the mesenteric glands with evidenee of dissemina-
tion in the portal glands ; the baeilli were not obtained in cultnre,
but general tuberenlogis was prodneed in a gninea-pig.

Pz XXIIL

Received from Brighton on June 9th, 1911, as a case of apparently
localised tunberculosis.

Subinaxillary lymphatic glands.—Normal.

Mesenteric glands.—There was very little enlargement, but the
majority were affected and contained nodules which easily shelled
out of the gland substance and were composed of caseous, gritty
tissne, sometimes softening. In many cases practically all the gland
gnbstance was replaced : in a few the gland tissne was firm and
beset with diserete caseous tubercles. Smears showed moderately
numerons, fairly thick and long tubercle baeilli, which on eunlture
proved to he of avian type. Two guinea-pigs developed slight
omental disease only.

Liungs.—0On the surface beneath the pleura were scattered grey
tnbercles with caseous centres, the majority minute and the largest
but little greater than a rape seed. On section only a few grey
tubercles were seen. Three smears showed no tnberele baeilli, and
emulsions failed to produee tuberculosiz in guinea-pigs.

Bronchial glands.—Normal. :

Liver.—Just beneath the surface wers five snbmiliary, opaqgue,
caseons tubercles. On section three more were seen, about the size
of rape seed; they consisted each of a grey capsule with a soft,
vellowish eentre. Smears showed no tnberele bacilli, and emulsions
" failed to produce tuberceulosis in guinea-pigs.

Splesn.—Normal.
Ingrinal glands,—Normal.

Summary.

Tuberculogis of the mesenterie glands due to tubercle bacilli of
avian type, virulent for a fowl. Evidence of possible digsemination
in the lungs and liver,
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Pig XXIV.

Received from Brighton on June 17th, 1911, as a case of apparently
localised tuberculosis.

Submazillary lymphatic glands—One side was normal.

On the other side there was a gland, the size of a pigeon's egg,
which was closely beset with softening, yellow, caseous, gritty
patehes and tubercles ; the substance of the gland was firm and
translneent. In two smaller glands there were discrete tnbercles.
In a smear one tubercle bacillus was seen. Cultures yielded tubercle
bacilli of mammalian type. Two gninea-pigs inoculated with the
caseons substance died of general tnberenlosis.

Mesenterie glands.—Five glands were affected. Two were slightly
enlarged and were almost replaced by softening, caseous, gritty
masses. In the other three were discrete caseous nodules.

Langs.—Seattered thronghout but mainly just beneath the pleura
was a moderate number of grey tubercles with caleareous centres up
to a millet seed in size. No tubercle bacilli were seen in a smear,
but emulsions prodoced general tuberculosis in a gninea-pig.

Bronchial glands,—They were not appreciably enlarged but all
contained discrete, veliow, caseons patches and tubereles, which were
softening and gritty.

Liver.—The surface of the liver beneath the capsule showed
numerous irreznlar nodules up to 4 or 5 mm. in diameter. They
consisted of grey, translucent tissue beset with opague, vellow foei.
They are most numerous on the snrface beneath the capsule, but
were seen also on section through the substance of the liver, In a
smear no tubercle bacilli were seen, but two guinea-pigs inoculated
developed general tuberculosis.

Spleen.—Five sgeattered nodules were found, varying up to 35 mm
in diameter, They consisted of grey, translucent tissne with soft,
yellow, caseous centres, some of which were gritty. In a smear no
tubercle bacilli were seen.

Sheminteeryy.

Digseminated tuberculosis due to tuberele baceilli of mammalian
type, virulent for guinea-pigs and a rabbit.

Pig XXV.

Received from Brighton on June 28th, 1911, as a case of apparently
localiged tuberenlosis.

Submazillary lymphatic glands.—Normal.

Mesenteric glands.—Not received.

Lungs—In the parenchyma were sparsely scattered discrete,
caseous, miliary tubercles,

Bronchial glands—These were enlarged, firm, and extensively
caseated. Taberele bacilli were found in a smear and a culture of
mammalian type was obtained.

Liver—Two caseous nodules were found, _

Portal glands.—These were firm, and infiltrated with caseous
gritty material which replaced more than half of the glandular tissne.
A enlture of mammalian tubercle baeilli was obtained. :

Spleen. —There were six grey nodules with caseons foei and patehes,
some of them softening. The largest nodule measared 1'2 em, by
1 em. In a smear no tubercle bacilli were seen, but a culture of
tubercle baeilli was grown.

32534 B
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Inguinal glands.—One contained a caseons patch in which tnberecle
bacilli were found.

Suwmmary.

Disseminated tuberculosis due to tubercle baecilli of mammalian
type, virnlent for a rabbit.

Pi¢ XXVI.

Received from Birmingham on July 19th, 1911, as a case of
apparently localised tubercnlosis. Aged 9 or 10 months,

Submaxillary lymphatic glands.—On each side they were enlarged,
the largest being the size of a pheasant’s ege. They were very hard,
and, on section, were found to be to a great extent replaced by fibro-
caseous, caleified substance., A smear showed a few tubercle bacilli
and cultures yielded tubercle bacilli of mammalian type. Two
gninea-pigs inoculated with the lesions developed general tuber-
culosis.

Mesenteric glands.—Not received,

Lings.—In the left lung there was one minnte caseouns focus; a
smear from this showed no tubercle bacilli. Otherwise the Inngs
were normal.

Bronchial glands,—On the left side were two glands, not enlarged,
which contained a few discrete, caseous foei. A smear showed no
tabercle bacilli but an emulgion produced general tuberculosis in a
guinea-pig.

Liver.—The surface was normal. On section there were three
nodnles, the largest the size of a pea, consiating of softening, caseons
subgtance contained within soft translucent capsules. Inoculation
failed to produce tuberculosis in a guinea-pig.

Portal glands.—In one gland a minuie caseous focus was found.

Spleen.—Normal.

Inguinal glands—On one side there was an irregular, caseous
noidule the size of a millet seed ; it failed to prodnce tuberculosis in
a guinea-pig.

Sunmary.

Disgeminated tuberculosgis, due to tubercle bacilli of mammalian
type, viralent for guinea-pigs and a rabbit.

Pic XXVII.

Received from Birmingham on September 1st, 1911, as a ease of
apparently localised tnberculosis. Aged 6-9 months.

Submazillary lymphatic glands—0n each side there was a mass,
measuring (1) 6 x 55 x 4em,,and (2) 8 x 4 x 5 em., composed
thronghout of firm caseo-necrotic tissue, with fine gritty lines.
- Attached to these masses were a few smaller glands similarly affected.
In a smear tubercle bacilli were scanty. Cultures remained sterile,
but inoculations produced general tuberenlosis in four guinea-pigs.

Mesenteric glands.—Not received,

Lungs.—Normal.

Bronchial glands.—Normal.

Liver—Normal,

Spleen.—Normal.

Inguinal glands.—Normal,
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Summeary.

Tuberculosis of snhmaxillary Iymphatic glands ; the bacilli were
not obtained in enlture, but general tubercnlosis was produced in

guinea-pigs.
Pra XXVIIL,

Received from Brighton on Sepiember 21st, 1911, a8 a case of
apparently localised iubprculnam

Submaxillary lymphatic glands.—On one side they were normal.

On the other there was a gland, the size of a small hen’s egg, com-
posed of hard, translucent tissue, beset with caseous streaks and foei,
and eoutaining two caseous, gritly nodules, 1 em. in diameter. In a
smear a few tubercle bacilli were found. Cultures remained sterile,
but an emulsion produneed general tuberculosis in two guinea-pigs,

Mesenteric glands.—Not received.

Lungs.—0On each gide, mainly just beneath the pleura, were
scattered grey tubercles with opaque, slightly griity centres; the
largest tubercle was the gize of a hemp seed. In a smear one
tuberele bacillus was found.

Bronehial glands—They were not enlarged, but showed a few
caseous foei and small tubercles. In a smear, two tubercle baeilli
were seen.

Liver.—Just beneath the surface was one small grey tubercle ; no
bacilli were found in it. On section nothing further was seen.

Portal glands.—Normal.

Spleeii—Just beneath the surface there was a minute grey tubercle,
with an opague centre, In a smear no bacilli were seen in it., On
section four tubercles, the size of rape seed, were seen.

Summariy.
Disseminated tubereunlosis ; the baeilli were not obtained in enlture,
but general tuberculosis was produced in gninea- pigs.

Pic XXIX,

Received from Brighton on November 17th, 1911, as a case of
apparently localised tuberculosis.

Submazillary Ly mphatic glands—Thege were moderately enlarged,
the largest being the size of a thrush’s egg. Their substance was
firm and beset with diserete, yellowish, irregnlar, miliary nodules,
which easily shelled out of the gland tissue, leaving cavities with
smooth walls; they were not obviously gritty. Tubercle bacilli
were numerons and were found on culture to be of avian type.
Similar cultures were obtained from three guinea-pigs which were
inoculated with the lesions and showed to the naked eye slight
loeal tubereulogis only.

Mesenteric glands.—Not received.

Lungs.—Parasitic nodules in the marging of the lungs; no
tubercles were seen,

Bronchial glands.—Normal.

Liver.—In the centre of the liver there were two yellowish,
caseous nodules with thin, grey, translucent aapsules; the larger
nodule was the size of a pea. A guinea-pig inoculated with the
nodule remained healthy. In a smear a few blue staining bacilli
were found, but no acid-fast bacilli. Avian tubercle bacilli were
isolated from a gninea-pig inocunlated with liver tissue.

B2586 B2
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Porlal lymphalic glands—In two, tubercles were found similar
to those in the submaxillary glands.

Spleen.—Normal to the naked eye. A culture of avian tabercle
bacilli was obtained from a guinea-pig inoenlated with spleen tissue.

Inguinal glands.—Normal.

Summary.

Tuberculosis of the submaxillary lymphatic glands due to tubercle
bacilli of avian type, virnlent for the fowl. Macroscopic evidence of
dissemination in the portal glands, with discovery of tubercle bacilli
in apparently normal liver and spleen tissues.

Pre¢ XXX.

Received from Birmingham on November 27th, 1911, as a case of
apparently localised tuberculosis, Aged 10 months.

Subnazillary lymphalic glands.—On one side they were normal.
On the other there were several enlarged glands, the largest about
the size of a small hen's egg. On section they were found to be
composed of wvery firm, fibroid, translucent tissue, containing a
network of caseous, gritty substance. At a few points the trans-
lucent tissue was stndded with discrete, vellowish, miliary tubercles.
The lesions showed fairly numerous tnbercle bacilli. Two guinea-
pigs inoculated developed general tuberculosis; caltures obtained
direet from the submaxillary glands and through the two guinea-
pigs were of the mammalian type.

Mesenteric glands.—In one small gland there was an area, about
3 mm, in diameter, in which were a few discrete, yvellowish, caseons
foci. Cultures remained sterile.

Lamgs.—Normal.

Bronehial glands-—Normal.

Liver.—Normal,

Spleen.—Normal.

Tnguinal glands.—Normal,

Suniinary.

Tubereulosis of snbmaxillary lymphatic and mesenteric glands ;
the tubercle bacilli were of mammalian type, virulent for guinea-pigs
and a rabbit,

Pic XXXI.

Received from Birmingham on November 20th, 1911, as a case of
apparently loealised tnberculosis. Aged about 8 months.

Subinazillary lymplatic glands.—Two glands on each side were
slightly enlarged, and contained ecaseous, gritty nodules forming
small collections up to a pea in size ; they easily shelled out of the
firm glandular tissue, One gland on each side was normal. In
smears acid-fast bacilli were fairly numerous, short, and often
degeneraie in appearance. Two guinea-pigs inoculated with the
lesions developed slight local tubereulosis only. Cultures obtained
direct and through one of the gninea-pigs were of the avian type.

Mesenterie glands.—Normal.

FLangs—Normal, Cultores made from three guinea-pigs inoculated
with lung tissue remained sterile,

Bronehial glands.—~XNormal.

Liver.—Normal.
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Spleen.—Normal, Cultures made from three gninea-pigs inoculated
with spleen tissue remained sterile.
Inguinal glands.—Normal,

Sumimnariy.

Tuberculosis of submaxiilary lymphatic glands, dune to tubercle
bacilli of avian type, virnlent for fowls.

Piec XXXIIL

Reeeived from Birmingham on November 30th, 1911, as a case of
apparently localised tuberculosis. Aged about 10 months.

Submazxillary ymphatic gland:—On one side there was a gland
measuring 3 x 22 x 1 em. which contained 4 caseous gritty nodules
easily shelling ont and measuring up to 1 em. in greatest diameter ;
they left smooth, fibrous walls, A second gland contained about
half-a-dozen nodules similar to the above, the largest being the size
of a hemp seed. A third gland contained five nodules, the largest
being 5 em. in diameter.

On the other side one gland contained four nodules, the largest
being 1 x -7 em. on section. There were also two glands, about a
sparrow's egg in size, which were almost replaced by caseous, gritty
tissue easily shelling out. In a smear no tubercle bacilli were seen.
Cultures made from several nodules remained sterile, No tubercu-
losis was produced in two guinea-pigs inoculated with the lesions.

Mesenteric glands.—Normal.

Lungs.—Normal,

Bronchial glands.—Normal,

Liver.—Some seattered, irregular, yellowish grey, necrotic foei and
patches were seen,

Spleen.—Normal,

Tnguinal glands.—On one side there was a gland containing about
12 cageons, gritty nodules up to a millet seed in size, and also a few
opaque, yellowish foei, In smears no acid-fast baeilli were seen,
No tuberculosis was produced in two guinea-pigs inoculated with the
leaioi:ns, and cultures sown from several of the nodules remained
sterile,

Srumineery.

Tnberenlar lesions of submaxillary and ingninal lymphatie glands,
from which no tuberele baeilli could be recovered.

P XXXI1L

Received from Birmingham on December 2nd, 1911, as a case of
apparently localised tuberculosis. Aged about Y months,

Submazxillary lymphatic glands—0n one side the glands showed
a few areas containing hammorrhagic points, but there were no foci of
caseation.

On the other side there was a mass measuricg voughly 7 < 6 x 33
em. On sgection it was composed of firm translucent tissue beset
with caseous gritty nodnles and fine linear, whitish streaks of gritty
gubstance ; there was no sign of breaking down of tissue but there
were some small congested patches in the centre. A smear showed
a few tubercle bacilli. An emulsion produced general tuberculosis
in two gninea-pigs, from each of which a culture of tubercle bacilli
of mammalian type was obtained.
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Mesenterie glands—Normal,

Lungs.—Beneath the pleura were fairly numerous discrete, grey
nodules up to a hemp seed in size, with central foci of caseation.
Similar, but less nnmerous noduales were found on gection.

Bronchial glands.—Caseous foci, containing a few tubercle bacilli
were found.

Liver.—There were 2 goft, grey nodules of doubtfal nature.

Porial yglands,—'T'wo showed a few caseous tubercles in the coriex.,

Spleen.—Just beneath the ecapsule and on section there were
altogether 9 grev nodules, with easeous centreg, np to a millet seed
in size and containing a few tubercle bacilli. A culture of
mammalian tubercle bacilli was obtained direct from one nodule. -

Inguinal glands,—Normal.

Sunmeary.

Disseminated tuberculosis due to bacilli of mammalian type,
virulent for guinea-pigs and a rabbit.

Prg XXXIV.

Received from Birmingham on December 2nd, 1911, as a case of
apparently localised tubercnlosis. Aged about 9 months.

Subiarillavy lymphatic glands.—"They were very little, if at all,
enlarged, but contained discrete, caseo-purulent, gritty nodules
which shelled out easily and ranged up to a large pea in size. In
smears, tubercle bacilli were moderately numerous, Three guninea-
pigs inoculated with the lesions remained free from tuberculosis
and cultares made from a number of nodules remained sterile.

Mesenleric glands.—Normal. '

Lings.—Normal. A guinea-pig, inoculated with 1 gm. of
tigsue remained healthy.

Bronchinl glands.—Normal.

Liver.—Normal,  Four guinea-pigs, inoculated with a total
gquantity of 5 gmas. of tissue, and one rabbit with 2 gms. remained
healthy.

Spleen.—Normal, Four guinea-pigs, inoculated with a total
guantity of 5 gms. of tissue, and 1 rabbit with 2 gms. remained free
from tubereulosis ; cultures made from the spleen tissue of three of
the guinea-pigs remained sterile.

Inguinal glands.—Normal.

Sremanary.

Localised tuberculosis of submaxillary lymphatic glands : the
tubercle bacilli in the lesions were apparently dead,

Prg XXXV,

Received from Birmingham on December Sth, 1911, as a case of
apparently localiged tuberculosis. Aged 8 or 9 months.

Sulimazxiliary Tymphalic glands.—On each side was a group of
enlarged glands, the largest being the size of a small hen’s egg. On
seetion they were compoged of firm, fibroid, translucent tigsue, con-
taining caseous arveas, with whitish, gritty streaks. An emulsion pro-
duced general tubereulosis in two gninea-pigs, from one of which a
culture of mammalian tubercle bacilli was obtained.

Mesenteric glands.—'T'wo minute cageous foei were found.

Lungs—Normal,



Bronchial glands—Normal.

Liver.—Normal.

Spleen.—There were found one hard nodule, about the size of a
small pea, composed of caseating tissue, and a minute, grey tubercle
with an opague centre. In smears from these no tuberele bacilli were
seen, but from the larger nodule a enlinre of mammalian tubercle
baeilli was obtained, and an emulsion produced general tuberculosis
in two guinea-pigs.

Strernary.

Digseminated tubereulogis due to tubercle bacilli of mammalian
type, virulent for guinea-pigs and a rabbit.

Pie XXXVI.

Received from Brighton on December 28th, 1911, as a case of
slightly disseminated tuberculosis.

Stlbmarillary lymphatic glands.—0On one side only there was a
single round gland, rather less than 1 em. in diameter, which con-
tained caseous, gritty, miliary nodules. A guinea-pig inoculated
developed general tuberculosis, and a culture of mammalian tubercle
bacilli was obtained from it, as well as direct from the submaxillary
gland,

Mesenterie glands.—Normal.

Lungs.—DBeneath the pleura on the left side there was a single
small irregnlar caseous tubercle. On section of the lungs, areas of
eongestion could be geen, but no tubercles.

Bronchial glands.—These were moderately enlarged and were
filled with caseous, gritty tubercles aggregated into caseo-calcareous
arl;aaa'i A eunlture was grown resembling that from the snbmaxillary
gland.

Liver —0On gection were seen about six caseous, gritty nodules,
irregular in outline, and varying from a rape seed to a millet geed in
gize, Two only were just visible from the surface. There were also
some seattered, irregular, necrotie foci on the surface.

Portal glands—Enlarged and extensively caseo-calcareons. A
culture of mammalian tubercle bacilli was grown,

Splesn.~There were about 20 tnbercles, most of them visible
beneath the capsule. They were not very evident, being about the
gize of rape seed, and not easy to distinguish, as they were merely
enlarged and congested Malpighian bodies with a slight amount
of central caseation. A culture of mammalian tubercle baeilli
wWas growi,

Inguinal glands,—Normal,

Summary.

Disseminated tuberenlosis due to tubercle bacilli of mammalian
type, virnlent for gninea-pigs and a rabbit.

Pig XXXVII,

Received from Birmingham on Januoary 5th, 1912, as a case of
apparently localised tuberculogis., Aged 12 or 13 months,

Submaxillary lymphatic glands.—0On one side were three small
glands containing discrete, caleareons granules, easily picked out and
situatedd mainly just beneath the capsule; they also contained small
caseo-calcareous nodules, the largest the size of a hemp seed, in
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which moderately numerous tubercle bacilli were found. A fourth
small gland was almost replaced by an aggregation of calcareous
granules,

On the other gide there was one enlarged gland containing a mass
of easeo-necrotic tissue with a fine calcareous network. Ina smear
one tubercle bacillus was seen. Two other glands contained small
calcareons granules less than a millet seed. A fourth was normal.
Two guinea-pigs inocnlated developad general tuberculosis. Cultures
obtained direct and through one of the guinea-pigs were of mam-
malian type

Mesenteric glands.—Three showed in each a ininate ealeareous
granule ; the rest were normal.

Langs.—Normal.

Bronchial glands.—0ne contained a minute calcareons tubercle ;
the rest were normal.

Liver.—There were scattered, irregular, necrotic foci in which
no tuberele bacilli were found.

Portal  glands.—One showed two small yellowish tubercles.
A second contained a miliary calcareous granule.

Sideen.~-Normal.

Inguinal glands—Normal.

Summary.

Tubereulozis of snbmaxillary lymphatic and mesenterie glands
due to tuberele bacilli of mammalian type, virnlent for guinea-pigs
and a rabbif. Slight evidence of dissemination in bronehial and
portal glands.

Pic XXXYIII,

Received from Birmingham on January Gih, 1912, as a case of
apparently localised tuberculosis. Aged about 12 months. °

Submaxillary lymphatic glands—0On the left side was one
moderately enlarged gland containing numerous, mainly discrete,
soft, caseous, slightly gritty, miliary tubercles, easily shelling out of
the gland tissue. A few of the tubercles had coalesced, forming a
nodule the size of a pea. Two smaller glands were similarly
affected.

On the right side there were two slightly enlarged glands which
contained small nodnles similar to those on the left side, Two
glands were normal, A few tubercle bacilli were found in smears
from some of the lesions. Cultures obtained direct from the sub-
maxillary glands were avian in type. Three guinea-pigs inocnlated
with emnlsions of the lesions showed no naked eye evidence of
tuberculosis, but in the spleen of one tubercle bacilli were demon-
strated and an avian culture was obtained from it: caltures were
obtained also from the spleens of the other two guinea-pigs.

Mesenteric glands.—Normal.

Lungs.—Normal.

Bronchial glands.—Norial,

Liver.—Sparsely scattered, irregular, neerotie foei were fonnd in
the substance.

Portal glands.—Normal,

Swleert.. —Normal.

[ng vinal glands.—Normal,
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Sy,

Tubereulogis of submaxillary lymphatic glands due to tubercle
baeilli of avian type, virulent for a fowl.

Pic XXXIX,

Received from Birmingham on January 6th, 1912, as a case of
apparently loealised tuberculosis. Aged about 12 months.

Submerillary lymphatic glands—Two glands on one side and three
on the other were slightly enlarged and contained discrete, yellowish,
caseo-calecareons nodules easily shelling out and leaving smooth
walled cavities in the gland substance. The two largest nodules
measured from 1 to *5 em. in diameter. In smears a moderate
number of tubercle bacilli were found. Cultures obtained direct
from the snbmaxillary gland were avian in type. Three guinea-pigs
were inoculated with emulsions of the lesions : one developed slight
local tuberculosis and the other two were apparently free from
tuberenlosis. But from the spleens of all three animals eultures of
avian tubercle bacilli were grown.

Mezenteric glands.—Normal.

Lungs.—Normal.

BEronclial glands,—Normal.

Liver.—In the substance there were a few scattered, yellowish grey,
necrotic foei,

FPortal glands.—Normal.

Spleen,—Normal.

Inguinal glands.—Normal.

Sueninary.

Tuberculosis of submaxillary lyvmphatic glands due to tubercle
bacilli of avian type, virulent for a fowl,

Pic XL.

Received from Brighton on January 13th, 1312, as a ease of slightly
disseminated tuberculosis. Aged 6 months,

Submaxillary lymphatic glands,—From the left side was a small
fibrous walled, purulent cyst which, having been completely eut
across, was not available for animal inoculation. A smear from two
parts of it showed no acid-fast bacilli.

Mesenteric glands—Normal.

Lungs—A few translucent nodules due to animal parasites.

Bronchial glands.—Normal.

Liver.—There was one grey nodule with a yellowish, necrosed
centre ; it was unlike a tubercle. A smear showed no acid-fast bacilli,

Portal glands, —Normal.,

Spleen.—Normal.

Ingwinal glands.—Normal.

Sy,
Not tuberculosis,

Pic XLI.
Received from Brighton on Janunary 15th, 1912, as a case of slightly
disseminated tuberculosis. Aged 7 months,

Swubntaxillary lymphatic glands—0On the left side one gland, the
size of a throsh's egg, was replaced by caseo-necrotic tissue with
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opaque, whitish, gritty streaks. In a second slightly enlarged and
firm gland there were a few irregular easeous foci in small patches.

On the right side one gland contained a few small patches of
minunte, irregular, caseous foei; the rest were normal, In a smear
a few tubercle bacilli were found, and an emulsion produced general
tuberculosis in two gainea-pigs. Cultures obtained direct and through
the two guinea-pigs were mammalian in type.

Mesenteric glands—Normal,

Laengs.—On the right gide there was one minute easeous tubercle*
on the surface beneath the pleura; similar tubercles, some gritty,
were found on section sparsely scattered throughout the lung,
parenchyma, The condition of the left lung was similar to that
of the right.

Bronchial glands.—Though not obviously enlarged, each contained
a few minute, irregular, caseous foci, and one showed a few small,
yellowish tubercles less than a rape seed. An emulsion produced
general fuberenlogis in two guinea-pigs, Cultures obtained direct
and through one of the guinea-pigs were mammalian in type.

Liver.—Three minute opaque foci were seen just beneath the
surface. No more were seen on gection.

Portul glands.—Normal.

Sipleen.~——Normal.

Inguwinal glands.—Normal.

Summnary.

Disseminated tubereulosis due to tubercle bacilli of mammalian
type, virulent for guninea-pigs and a rabbit.

Pic XLII.

Received from Brighton on Jannary 13th, 1912, as a case of slightly
disseminated tuberculosis. Aged 6 months.

Submazxiliory lymphatic glands—The glands from the left side
were normal.

From the right side a gland measared 3 x 5 x 2:5em. ; on seetion
it was composed of firm, but not tough, grey, translucent tissue
speckled with minute haamorrhagie foei; in this firm tissue was a net-
work, dense at one end of the gland, of yellowish, grey, necrotic streaks
and patches. A second gland, measuring 3 x 23 x 1'5 cm., on
section was composed of fairly firm tissue, a little firmer than normal
gland tissune ; this tissue was grey and translucent, but close inspee-
tion revealed very minute, irregular, caseons foeci distributed through-
out. In smear preparations tubercle bacilli were numerouns. An
emulsion produced general tuberculosis in two guinea-pigs. Cultures
obtained direct and through one of the guinea-pigs were mammalian
in type.

Mesenleric glands—Normal.

Lungs.—In bhoth lungs, slichtly prominent beneath the pleura,
there were numerous nodules composed of soft, grey, translucent
tissne. On section similar nodules were found scattered throughont.
The nodules varied in size from a rape seed up to 4 mm. in diameter.
The centre of many was slichtly more opague than the periphery
and yellowish grey. These nodnles were very similar to the parasitic
nodules sometimes found in the marging of the lungs. The apex
of the right lung was reddish grey and solid. There were some

* See photograph, Plate LIL
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solid grey patches in the margins of the posterior lobes. No
tubercle bacilli were found in smears from a nodule, An emulsion
of the lung tissue was inoculated, after treatment with antiformin,
into two guinea-pigs, and produced general tuberculosis in both; a
culture of mammalian tubercle bacilli was grown from one.

Bronechial glands.—On the right side a gland was uniformly
enlarged and firmer than normal ; on gection it showed a few some-
what indefinite minute, opague foei. The majority of the bronchial
glands were similar, but the opaque, yellowish and greyvish foei of
necrosis were in some cases more evident. In a smear preparation
no inbercle baeilli could be seen.

Liver.— Beneath the capsule were seen 13 grey, translucent nodules
the largest a little bigger than a millet seed, the majority smauller,
In the largest could be seen a slight central opacity. On section of
the liver similar nodules were fonnd very sparsely seattered through-
out the substance. In a smear from a nodule no tubercle baeilli
could be seen. An emnlsion of the liver tissue was inoeunlated, after
treatment with antiformin, into two guninea-pigs, and produced
general tuberculosis in both.

Spleen.—There were eight nodules, some deep in the substance,
and some ghowing beneath the capsule, eomposed of rather soft,
grey, tranglucent tissne with no evident opacity in the centre. The
largest was the size of a hemp seed. In a smear no tubercle bacilli
could be seen. An emulsion produced tuberculosis in a guinea-pig.

Strmnaiy.

Disgeminated tuberculogis due to tubercle bacilli of mammalian
type, virulent for gninea-pigs and a rabbit.

Pig XLIIL

Received from Brighton on January 15th, 1912, as a case of slightly
disseminated tuberculosis. Aged 7 months.

Submaxillory lymphatic glands—On the right side the glands
were normal

On the left side there was a mass, measuring 4 x 2 x 32 em,, com-
posed of fused glands. At the apex of this thers was a little normal
gland tissue representing either one or two fused glands ; otherwise
the tomour was composed throughout of caseo-caleareous nodules
separated by bands of fibrous tissue. In a smear a few tubercle
bacilli were found. An emulsion produced general tuberculosis in
two guinea-pigs. Cultures obtained direct and through the guinea-
pigs were mammalian in type.

Mesenterie glands,—Normal,

Lungs.—0On the surface beneath the pleura, projecting slightly in
many cases, were fairly numerous nedules ranging from 1 mm. to
4 mm,. in diameter. On the convex dorsal surface of the left luug
about 50 nodules were counted; on the ventral surface only 13.
They were composed of caseons, perceptibly gritty material embedded
in a matrix of translucent tissue and surrounded by a narrow zone
of congested lung tissne. On section of the lung the nodules were
found somewhat sparsely scattered throughout. The right lung was
gimilar to the left. In a smear no tubercle bacilli were found.

Bronchial glands—All were hard and slightly enlarged. On
section they were fairly closely beset with yellow, caseous, gritty
nodules surronnded by white, fibroid tissue, which replaced the
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greater part of the gland substances. In a smear no tubercle bacilli
wers seen, but a culture was grown direct from the lesions.

Liver—On the surface beneath the capsule there were 25 nodules
measuring up to 3 mm. in diameter, the majority between 1 and 2 mm.
They consisted of gritty, caseons tissue which shelled out, leaving
grey, translucent capsules. On section similar nodules were more
sparsely distributed throughout the organ. In a smear no tubercle
bacilli were seen.

Portal glands.—These were firm, but only slightly enlarged. On
section they contained discrete, yellow, caseous, gritty nodules
ranging up to 5 mm. in diameter and in each case surrounded by a
hard eapsule of fibrous tissue.

Spleen.—There were vigible just beneath the capsule six nodules,
ranging up to 5 mm. in diameter and composed of translucent tissue
containing one or more caseous, gritty foci or small nodules in each
case. On section a few smaller tubercles about the size of a rape
seed were seen. In a smear no tubercle bacilli were found, but a
culiure was grown direct from one of the nodules.

Inguinal glands.—Normal.

Sunmary.
Disseminated tuberculogis due to tuberele baeilli of mammalian
type, virulent for guinea-pigs and a rabbit.

Pig XLIV.

Received from Birmingham on January 22nd, 1912, as a case of
apparently localised tuberculogis. Aged 12 months,

Submarillary lymphatic glands.—On one side the fused glands
measured 37 x 22 x 1 em. The glands contained diserete, caseous,
gritty nodules, replacing about half the gland substance. They shelled
ont readily and the gland substance remaining was apparently normal.
The size of the nodules ranged from a millet geed up to 1 x 6 cm.,

On the other side the condition was similar, except that there was
a single free normal gland. Smears from four nodules showed
tnbercle bacilli to be numerous in one and moderately numerous in
the others. The bacilli often oceurred in small elumps. Cuoltures
made direct were avian in type. An emulsion of the lesions was
inoculated into three gninea-pigs which developed local tuberculosia
only, and from which in each case an avian cultore was obtained.

Mesenteric glands.—Not received.

Lawengs.—Normal,

Bironchial glands.—Normal.

Liver.—Scattered throughout the substance were fairly numerouns,
irregular, yellowish grey, necrotic foei and small patches measuring
about 2 mm. in greatest diameter.

Splesn.—Normal,

Inguinal glands.—Normal.

Nunmary.,

Tuberculosiz of submaxillary lymphatic glands due fo tubercle
bacilli of avian type, virulent for a fowl,

Pic XLV.
Received from Birmingham on January 24th, 1912, ag a case of
apparently localised toberenlosis. Aged 5 to 10 months,

Submazxillary lymphalic glands.—On one gide there was a mass
measuring 3 x4 x 25 em. ; on the other, one measuring 3 x 5 x 2:5 cm.



On section each was composed of firm but not fibroid translneent
tiseue, closely beset with a network of yellowish, waxy, caseous
tissue, which was not breaking down but showed centrally placed,
opague, whitish, gritty streaks and foci. A few tubercle bacilli were
found in one smear and a moderately large number in another. An
emulsion produced general tuberculosis in two guinea-pigs. Cultures
obtained direct and through one of the guinea-pigs were mammalian
n type. :

Mesenterie glands.—Normal.

Lungs—On the dorsal surface of the left lung there were 21
tubercles ; on the ventral surface there was a single nodule, On the
dorsal snrface of the right lung were six tnbercles and on the ventral
three. The tubercles were distinetly palpable and rather hard ; the
majority were grey, with a minnte opaque centre. They varied in
gize up to 2 mm, in diameter, On section through the lungs only
one tubercle was found. A gninea-pig inoculated with an emulsion
of the lung tissue developed general tuberenlosis, and from it a
culture of tnhercle bacilli was ohtained.

Lronchial glands—In one gland there was a very minnte caseous
foens ;: the rest were normal.

Liver —0On the surface there were numerous areas, apparently
eirrhotie, dense, white in the centre, and surrounded by an area
in which the fibrous interlobular tissne was much hypertrophied.
A few irregular, necrotic, grey foci were visible beneath the surface,
and on section there was a single grey tubercle the size of amustard geed.

Fortal glands.—In each of two a single opague focus was found,

Spleen.—Normal.

Inguinal glands.—Normal.

Suminary.

Disseminated tuberculosis due to tubercle bacilli of mammalian
t¥pe, virnlent for guninea-pigs and a rabbit,

Pic XLVI.

Received from Birmingham on January 24ih, 1912, as a case of
apparently localised tuberculosis. Aged 15 months.

Submazillary lymphatic glands.—0n one side there was a tumour,
measuring &5 x 35 x 3 em., with two small glands attached.

On the other side wasa tumour measuring 59 x 4 x 27 em. On
section, they were composed of soft, translucent tissue infiltrated with
a close network of vellowish, waxy, easeous tissue which contained
centrally placed, yellowish white streaks. In smears moderate
numbers of tubercle bacilli were found. An emnlsion produced
general tuberenlosis in three guinea-pigs. Culinres obtained direet
anid through two of the guninea-pigs were mammalian in type.

Mesenteric glands—These were normal, except one which con-
tained an opague focus showing ne tubercle baeilli in a smear
preparation.

Lings.—With the exeeption of two perfectly translncent nodules,
these were normal.

Bronchial glands.—Normal.

Liver.—Normal,

Fortal glands.—Normal.

Spleen.—Normal.

Inguwinal glands,—Normal.
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Summary.

Tuberenlosis of submaxillary lymphatic and mesenteriec glands
due to tubercle bacilli of mammalian type, virnlent for gninea-pigs
and a rabbit.

Pig XLVII.

Received from Birmingham on January 24th, 1912, as a case of
apparently localised tubereunlosis, Aged 15 months.

Submaxillary ymphatic glands.—On one gide the glands were
small and normal, with the exception of a nodule, 1 x -6 ¢m., com-
posed of waxy, caseous tissue, embedded in a translucent matrix
and beset with fine yellowish streaks.

On the other side there was a mass 3 x 5 x 3 em., which on
section consisted of translucent tissue, beset with a close, waxy,
caseous nefwork and containing opaque, yellowish, central streaks.
Attached to this was a smaller gland, the size of a sparrow’s egg,
which was soft, transluecent, and beset with small, irregular, waxy,
caseous foei and small patches withont any central, whitish streaks.
A moderate number of tubercle baeilli was found in one smear but
none in asecond. An emulsion produeed general tuberculosis in
three gninea-pigs. Cultures obtained direct and throngh one of the
guinea-pigs were mammalian in type.

Mesenteric glands.—A minute, calcareous grain was found in one ;
the rest were normal,

Latngs.—There were two minute, translncent tnbercles with opague
centres in the right lung, which was otherwise normal. In a smear,
one tubercle bacillus was seen.

Bronchial glands.—In one was a minunte, caleareous grain.

Liver,—Normal.

Portal glands.—In two glands three caseous foei were seen. No
tubercle baeilli were found.

Spleen.—Normal.

Inguinal glands.—Normal,

Swmmary.

Diggeminated tubercunlosis due to tuberele baecilli of mammalian
type, virnlent for gninea-pigs and a rabbit.

Prc XLVIII

Received from Birmingham on January 24th, 1912, as a case of
apparvently localised tuberculosis. Aged 8 to 10 months.

Submacillary lymphatic glands,—On one side there was a mass
measuring 4 x 25 x 2em, On section it was composed of soft trans-
lncent tissne, which was a little firmer than normal gland and more
friable ; it was beset with yellowish, waxy, caseous streaks and
patches of which the central parts wers slightly more opaque than
the rest ; a considerable amonnt of the tissue was not caseous, A
small, normal gland was attached to this mass.

On the other side the tumour measured 4 x 35 x 2°) em. On
section it closely resembled the above, but the waxy, caseouns tissue
wag more closely placed and was beset with bright red, hasmorrhagiec
foci. Two small glands were normal. In smears a few tubercle
bacilli were found, An emulsion produced general tubereulosis in
three guinea-pigs. Cultures obtained direct and through one of the
guinea-pigs were mammalian in type.
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Mesenteric glands,—Three caleareons grains were found, but no
baeilli were geen in them,

Lungs.—A gingle minute tubercle was geen, in which no bacilli
were found. A guinea-pig inoculated with an emulsion of the lung
tigane in which no tubercles were seen developed general tuberculosis.

Bronchial glands.—Normal.

Liver.—There was one caseo-purulent, gritty nodule of doultful
nature, the size of a pea,.in which no tuberele bacilli were found.

FPartal glands.—Normal.

Spleen.—Normal.

Inguinal glands.—Normal,

Sumiary.
Tubereunlogia of snbmaxillary lymphatic and mesenteric glands,
due to tubercle baeilli of mammalian type, virulent for guinea-pigs
and a rabbit. Slight maeroscopic evidence of dissemination in the

lungs, An emulsion of apparently normal Iung tissue produnced
taberculosis in a gninea-pig.

Pic XLIX.

Received from Birmingham on Janunary 24th, 1912, as a case of
apparently localised tuberculosis. Aged 13 months.

Submaxillary lymphatic glands.—On one side the fused glands
formed a mass Bx4:7T %27 em. On section this consisted almost
thronghont of a close network of caseous, gritty tissue, which in
nearly half its extent had softened and become caseo-purulent.

On the other gide there was a tumour measuring 7 x4 x 25 c¢m.,,
which, on section, was composed almost entirely of a close, caseous,
gritty network. A smaller gland, loosely attached, was firm, and on
section half was composed of caseous, gritty tissne, the other half
being beset with caseous foei., In asmear a few tubercle baeilli were
found. An emulsion produeced general tubereulosis in three guinea-
pigs. Cultures obtained direct and through one of the guinea-pigs
were mammalian in type.

Mesenteric glands.—Normal.

Lungs.—In the right lung, beneath the pleura, there were eight
minute tubercles, of which three were opaque in the centrs and at
least one was caleareons. In the left lung there were seven minute
glassy tubercles, some caseous, others centrally caleareous. On section,
tubercles were diffienlt to distingunish, but five were found, none
larger than a rape seed ; one was a calcareous grain, another caseo-
caleareons, two others caseous and gritty, and the fifth transparent,
In two smears no tuberele baeilli were found. Two guinea-pigs
inoculated with an emulsion of lung tissue in doses of *3 and 1 gramme
respectively developed general tuberculosis.

Bronchial glands.—They were not enlarged, but the left showed
seattered, irregular, caseous foci; the right showed a similar dis-
tribution of foeci, which were irregular and in some cases gritty.
A cualture of tubercle bacilli was grown direct from the lesions.

Liver.—There were sparsely scattered, minute, yellowish-grey
necrotic foei and small pateches. Two calcareous grains were seen
beneath the capsule,

Portal ghndg.—Six caleareous grains were found. In a smear no
tuberele bacilli were seen.

Spleen.—In the snbstanee there was a grey, miliary nodule showing
two opaque, caseous foci. From this nodule a eunlture of tubercle
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baeilli was grown. Three guninea-pigs, inoenlated each with one
gramme of tissne, showed after 41 days no taberculosis.
I'nguinal glands.—Normal.

Suinmary. :

Disseminated tuberculosis, due to tnbercle bacilli of mammalian
type, virnlent for guinea-pigs and a rabbit,

P1a L.

Received from Brighton on January 24th, 1912, as a case of apparently
localised tuberenlosis.

Submaxillary lymphatic glands.—These were not enlarged.

On the left side two were normal ; two contained yellow, caseo-
calcareons tnbercles either singly placed or collected into small
groups ; many were easily picked out from the surrounding gland
tissue, whilst others, especially the small easeous patches, were
adherent, owing to their being surrounded by cicatricial, fibroid
tissue.

On the right side three glands were normal ; a fourth contained
tnbercles and small nodules similar to those on the left side. In
smears tubercle bacilli were moderately wumerous, and culinres
obtained direct from the lesions were avian in type. Two gninea-
pigs inocnlated with an emulsion of the nodules developed generalised
avian tuberculosis. A culture of avian tubercle bacilli was obtained
from one.

Mesenteric glands.—In one there was a caleareons grain, and in
another a nodule, 1 em. by 5 em,, composed of caseouns, gritty tissne
eagily shelling ont and replacing about half the gland. Tubercle
baeilli were moderately numerous. A culture obtained direct from
the larger nodnle was avian in type.

Lungs.—~There were three minute, translncent foci just heneath the
pleura.

Bronchial glands—Normal.

Liver.—A few yellowish, caleareous grains of doubtful nature were
found just beneath the capsule. In two smear preparations from them
no tubercle baeilli were geen,

Fortal glands.—Normal,

Spleen.—Normal,

Ingwimal glands.—Normal.

Srmmariy.
Tuberculosis of snbmaxillary lymphatic and mesenteric glands,

due to tuberele baecilli of avian type, virulent for a fowl ; evidence of
slight dissemination in lungs and liver,

Pig LI.

Received from DBrighton on January 24th, 1912, as a case of slightly
disseminated tuberculosis. Aged 6 months.

Submazillary {ymphatic glands.—On the right side the glands
were normal.

On the left side there were two enlarged glands, one the size of a
thrush’s egg, the other the size of a sparrow’s. In each case the gland
was com posed of caseo-calearous tissue exceptat one end, where there
was some fibroid, translucent tissue. A smear showed a moderate
nunmber of tubercle bacilli, An emulsion of the lesions produced
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general tuberculosis in two guinea-pigs, and a direct eunlture was
mammalian in type. Cultures were algo obtained throngh the guinea-
pigs.

Mesenterie glands.—In gne gland there were a few calearcons
grains, A second small gland, measuring 13 x 1 x T em., was
almost completely replaced by a caseons, gritty nodnle, which readily
shelled out en masse. Ina third gland there was a nodule the same size
ag the preceding, which-also shelled out, leaving a smooth walled
cavity in the gland.

Lungs.—0On the left dorsal surface there were 18 nodules, the
largest the size of a pea, the majority about a millet geed. They
cougisted of translncent fissne with caseous cenires. On the left
ventral snrface there were three tubercles less than rape seed. In a
smear no tubercle bacilli were seen. The right dorsal surface showed
about 12 sgimilar nodnles, and also parasitic nodules. The right
ventral surface showed six nodules, some with appreciably gritty
centres, about the size of millet seed. On section the lung paren-
chyma contained sparsely distributed miliary tubercles. A eunlture
was obtained direct from one of the nodules,

Bronchial glands.—They were not appreciably enlarged, but were
affected on both sides, containing small, discrete nodules, consisting
of waxy, careons tissne beset with gritty points. The tigsue aronnd
the nodules was firm and fibroid. The nodules ocenpied rather less
than half the gland substance.

Liver.—On the gurface beneath the capsale there were 12 yellow
caseous tubercles enclosed in grey translucent capsuleg, and varying
in 8ize from a rape seed to a millet seed. On gection similar tubercles
were found sparsely scattered throughout. In a smear no tubercle
baeilli were seen.

Portal glands—These were three in number. They were not
much enlarged, hut eontained discrete nodules, the largest measuring
7 x 5 mm., which consisted of waxy caseous tissue beset wiih
opaque, yellowigh points, the snrrounding gland tissne being iirmer,
whiter, and more fibroid than normal.

Spleen.—There was a single irregular grey nodnle, rather larger
than a millet seed, and beset with caseous foci not apparently gritty,
In a smear no tubercle baeilli were seen.

Inguwinal glands.—Normal,

Swmmairry.

Disseminated tuberculosis due to tubercle baeilli of mammalian
tvpe, virnlent for guinea-pigs and a rabbit.

Pic LII.

Received from Brighton on February 2nd, 1912, as a ecase of
apparently localised tuberculosis.

Submarillary lymphatic  glands—They were not obviounsly
enlarged.

On the left side there was a gland containing a small, irregular,
caseous, gritty patch, not readily separated from the surrounding
gland tissue, Three or four amall glands were normal,

On the right side there were two glands affected. One contained
scattered, discrete, easeons, gritty tubereles ; the other showed more
numerons aggregations of caseous, gritty tubercles, replacing abont
one-third of the gland. The three remaining glands were normal,
In a smear from the lesions, moderately numerous tubercle bacilli

32536 0
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were found. Cultures obtained direct were avian in type. Two
gninea-pigs were inoculated with emulsions ; one developed loeal
tuberculosis, the other showed some generalisation of the disease,
Cultures from both were avian in type. il

Mesenteric glands.—Five glands were affected. One was slightly
enlarged and consisted in two-thirds of itg extent of pinkish, caseo-
necrotic tissue which fairly easily separated from the surrounding
gland, and was not appreciably gritty ; the remaining third of the
gland was beset with discrete, irregular, caseous foci. The other
fonr glands each showed one or two waxy, caseous nodules with
opague, yellowish streaks and foei, measuring up to 1 em. in their
ereatest diameter. In smears, tubercle baecilli were numerons. A
direct culture was avian in type.

Lings.—Normal.

Bronchial glands.—Normal,

Liver.—On section three minute greyish foci of donbtful nature
were found, showing no tubercle bacilli.

Fonr gninea-pigs were inoculated with a total gquantity of 35
aerammes of liver tissne ; two died in 25 days and two were killed in
42 days. None showed any macroscopie tuberculosis, but cultures
of avian tuberele baeilli were obtained from the spleens of the two
latter.

Portal glands.—Normal,

Spleen. — Normal. Fonr gninea-pigs were inoculated with a
total guantity of three grammes of tissue. One died in 27 days;
three were killed in 42 days. None showed any macroseopic
tuberculosis but a enlture of avian tnbercle bacilli was obtained from
the spleen of one:

Tnginal glands—Normal.

Srwmmairy.

Tubereulosis of the submaxillary lymphatic and mesenterie glands
due to tnbercle bacilli of avian type, virulent for a fowl. No macro-
scopic evidence of dissemination, but the presence of avian tubercle
baeilli was demonstrated in apparently normal tissue from the liver
and the spleen.

Pic LILI.

Received from Brighton on February 2nd, 1912, as a case of
apparently localised tuberculosis.

Submarillary lymphatic glands.—On the right side there was a
small gland containing scattered, minute, caseous tubercles. In a
second gland there were several waxy, easeous, gritty nodules, easily
shelling oot of the gland substance. Several small glalldﬁ were
normal. _

On the left side one gland was enlarged and beset with waxy,
caseons nodnles, similar to those on the right side ; around several of
the nodules there was some fibrosis of the gland substance. A
second gland showed a single pea-sized caseo-necrotic nodule and
several discrete, irregular, caseous tubercles. In smears a few
tubercle bacilli were found, A direct eulture was avian in type.

Mesenteric glands. —Four contained cageous nodules easily shelling
out and measuring up to 1 em, in greatest diameter. The rest were
normal. In smears tubercle bacilli were moderately numerous and
in small groups. A direct cunlture was avian in type. The two
guinea-pigs inoculated died ioo early for lesions to be visible, but
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On the left was a mass measuring 8 x 55 x 31 em., which on
gection was composed of firm, transluneent tissne containing a close
network of waxy, easeating tissue with fine, central opaque streaks and
foci. There was also a gland, 25 x 1 x 16 em., which was uni-
formly enlarged but showed no signs of caseation. A guinea-pig
inoculated with an emulsion developed general tubercunlosis., Cuoltures
obtained direct and throngh the gninea-pig were mammalian in type.

Mesenteric glands.—Normal.

Langs.—Just beneath the pleura was a minute translucent fuberele
with a ealeareous eentre.

Bronehial glands.—Normal,

Liver.—Normal.

Spleen.—Normal,

Suntmary.

Tuberculosis of the submaxillary lymphatic glands due to tubercle
bacilli of mammalian type, virulent for guninea-pigs and a rabbit,
Slight maeroscopic evidence of dissemination in the langs.

Pic LVL

Received from Brighton on February Sth, 1912, as a case of slightly
digsseminated tuberculosis.

Submazillary lymphatic glands.—0On the left side they were
normal.

On the right side there was a mass of enlarged, adherent glands
measuring 75 x 4 x 32 em. On section, it was composed of firm
but not fibroid, translucent tissue closely beset with a yellowish,
somewhat waxy, caseo-necrotic network containing opaque streaks
and small patches of hmmorrhage and congestion : in parts the
casgeous tissue was dense.

Mesenteric glands.—Normal,

Lungs.—0On the sarface just beneath the plenra were numerons
grey, miliary tubercles with slight central ecaseation. Similar
tubercles were distributed throughout the parenchyma.

Bronchinl glands.—They were not obviously enlarged but a little
firmer than normal and only slightly affected, showing in each case
a few irregular, caseous foci.

Liver—0n the convex surface 30 tubereles were counted, the
majority measuring 1 mm. in diameter. They consisted of grey,
translucent tissne, some only with slight central opacity. There
were similar tubercles in about equal numbers on the concave surface,
and distributed thronghout the substance,

Portal glands—They showed scattered, ill-defined, irregular,
cageous tubercles and foei.

Spleen.—On  section there were moderately numerous grey,
caseating nodnles, the majority being the size of a millet seed and a
few a little larger.

Inguinal glands—~Normal,

Sunmary.
Disseminated tuberculosis ; as the disease was advaneed, farther
investigation was not undertaken.
Pz LVIL.
Received from DBrighton on Febroary 14th, 1912, as a case of
apparently localised tuberenlosis. Aged 3 years.

Submarillary lymphatic glands,—On the left side they were
normal,
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On the right side were two hard, irregular glands, not enlarged,
which on section contained calcareous nodules almost replacing
the gland tissne. A third small gland was stodded with c¢aleareons
grannles up to a millet seed in size. In smears tubercle bacilli were
rare and appeared somewhat degenerate. One guinea-pig inocu-
lated remained healthy, and cultures made from this animal and from
the original material remained sterile, -

Mesenteric glands.—Normal.

Lungs.—Normal.

Bronchial glands—Normal.

Liver.—In the margin of one lobe there were several translucent
miliary nodnles of donbtful nature. In a smear no tubercle bacilli
were seen. Five guinea-pigs inoculated with a total gquantity of
i grammes of tisgsue remained free from tubereulosis.

Portal glands.—Normal,

Spleen.—Normal.  Six guinea-pigs inoculated with a total quantity
of 6 grammes of tissue remained free from tubereulosis.

Tngrenal glands—Normal,

Summary.

Localised tuberculosis of the submaxillary lymphatic glands ; the
tnbercle bacilli in the lesions were apparently dead.

Pre LVIIL

Received from Brighton on Febroary 17th, 19332, as a case of
_apparently localised tuberculosis. Aged 6 months.

Submarillory lymphatic glands,—On the right side was a gland
measuring 2 x 2x 1'3 em., which on section was composed of trans-
lugent tissue, firm but not hard, and studded with small, irregular,
waxy caseous patches. A second, smaller gland was similarly
affected ; in a smear from this, one tubercle baeillus vas found.
A third showed a few discrete caseous tubercles. A fourth was
normal,

On the left side was a gland measuring 395 x 1'6x1'6 em.; on
section it was similar to the large gland on the right side; in a
smear u few tubercle bacilli were seen, Three other glands were
normal. Cuoltures obtained direct yielded tubercle bacilli of avian
type. Of three guinea-pigs inoculated from lesions, two showed no
maeroscopie tuberculosis after 32 and 42 days respectively ; in the
third, 42 days after inoculation, there was a minute tubercle in the
omentum and enlargement of the Malpighian bodies of the spleen
(tubercle bacilli in smear preparation). Cultures were isolated from
the spleens of two of the guinea-pigs.

Mesenteric glands.—Normal,

Latngs,—On the surface beneath the pleura were several parasitic
nodules from 1 to 2 mm. in diameter. No lesions were seen on
section,

Eronehial glands.—XNormal,

Liver—Normal. Eight gninea-pigs were inoculated with a total
quantity of eight grammes of tissue; they were all killed after
ffﬂ days, Six showed no lesions ; in two there was slight omental
tuberculosgis (tubercle bacilli in smears), and in one of these two
cases there were three nodules in the spleen. From the spleens of
seven of the guinea-pigs cultures of avian tubercle bacilli were
obtained.

Portal glands.—Normal,
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Spleen. — Normal.  Five guinea-pigs inoculated with a total
quantity of five grammes of tissue all appeared healthy when
killed 42 days after inoculation. Culture from the spleen of one
vielded avian tubercle bacilli.

Inguinal glands.—Normal.

Stmary.

Taberculosis of the submaxillary lymphatic glandg, due to
tubercle bacilli of avian type, virulent for a fowl. No macroscopic
evidence of dissemination, but the presence of avian tubercle bacilli
was demonstrated in the apparently normal spleen and liver.

Pig LIX.

Received from Brighton on February 2Ist, 1912, as a case of
apparently localised tubereulosis.  Aged 5 months.

Subimazillary lymphatic glands.—0On the left side was a gland
measuring 3 x 2 x 25 em. Three-fourths of iis substance were
replaced by fibro-caseous tissne with a few gritty points. An
adjacent gland, 1 em. in its longest diameter, contained three caseous
foci. Three other glands were normal. In a smear from the first
gland one beaded tubercle bacillus was found.

On the right side was a gland measuring 27 cm, in its longest
diameter ; two-thirds of its substance were replaced by fibro-caseous
tissne with sligchtly gritty points. 1In a smear no tubercle baeilli were
found, Partially fused with this was a second glud, abont the same
size and of similar stroneture internally. Three guinea-pigs inoculated
died of general tuberculosis. Cullures from one of these and from
the original material were mammalian in type.

Tonsils.—There was a yellow point, slightly larger than a pin's
head, which did not shell out easily. In a smear no tubercle bacilli
were found,

Mesenteric glands.—Normal.,

Lungs.—On the sarface beneath the plenra were abont a dozen
translucent nodules, from 1 to 1I'd mm. in diameter. RKach had an
opague, vellowish grey centre, which was soft but not caseous and
not gritty. In a smear no tuberele bacilli were found. No noduales
were seen on section,

Bronchial glands,—Normal.

Liver.—~0On the surface bensath the capsale was one yellowish
geey, soft but not definitely easeous nodule, 1 mm. in diaineter. In
a gmear no taberele bacilli were found. On section one similar
nodule was found.

Portal glands.—These were not enlarged. One, of normal con-
sistency, showed on section an area measaring 2 x 1 mm., which
contained fine caseons streaks interspersed with fibrous strands.  In
a smear three tubercle bacilli were geen. The other glands were
normal,

Spteen,—0On the surface beneath the capsule was a yellow nodule,
measuring 1 x 15 mm., which was soft but not cageons. In a smear
no tubercle bacilli were seen. On seciion no other lesions were
founad,

Inguinal glands,—Normal.

S iy,

Diszeminated tuberculosis due to tuberele bacilli of mammalian
type, virulent for guinea-pigs and a rabbit.
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Pic LX.

Received from Brighton on February 25th, 1912, as a case of
apparently localised tuberenlosis. Aged 6 months.

Sulbmazillary ymphatic glands, =These were not enlarged. On
the left side one gland was normal ; the remainder each contained
numerons diserete, caseous, non-gritty foei, and in two there were
semi-confluent fibro-caseous arcas each abous 2-5 mm. in diameter,

On the right side two glands only were toberculous;: the lesions
were less advanced than on the left, congisting merely of minute
caseons, non-gritty foei, three in one gland and six in the other.
Smears, two from the left side and one from the right, each showed
tubercle bacilli in scanty nnmbers. A culture of avian tubercle
bacilli was obtained. Three guinea-pigs inoculated with the lesions
were killed in 42 days. Two showed foci in the omentum and
translueent nodules in the spleen ; the third appeared normal,

Mesenteric glands. —Normal.

Lungs.—Three small nodules, due to animal parasites, on the
surface just beneath the plenra. On seetion, normal.

Brenchial glands.—Normal.

Liver—Two small irregular fibroid areas visible on the surface,
On section, normal. Six guinea-pigs inoeulated with a total guantity
of 10 grammes of tissne showed no lesions of tuberculogis, Cultures
mide in five cages from apparently normal spleens were negative,

Portal glands.—Normal.

Spleen.—Normal. Five guinea-pigs inoculated with a total quantity
of 3 grammes of tissne, when killed in 42 days, showed no disease
except in one instance where there were a few foci in the omentum
containing tubercle baeilli. Cultures made from the apparently
normal spleens were negative.

Ingwinal glands.—Normal.

Sumnery.

Tuberculosis of the submaxillary lymphatie glands, due to tubercle
bacilli of avian type, virulent for a fowl. There was no macro-
scopie evidenee of dissemination, but the presence of tuberele bacilh
was demonstrated in the spleen.

Pz LXI.

Received from Birmingham on Mareh 6th, 1912, as a case of apparently
loealised tuberculosis. Aged 9 months.

Srubma.cillary lymphatic glands.—0n one side, a gland measured
a4 % 2 x 1§ cmn. ; seattered throughout its substance and replacing
about half the normal tissne were nodules, varying in diameter from
1 to 8 mun., which were composed throughout of soft, eazecus, gritty
material, eagily shelling out : another gland, not enlarged, contained
about six similar discrete nodules, varying in size from 1 to 2 mm. ;
a third gland was normal.

On the other gide was a gland, about 2§ cm, in its longest diameter,
which contained discrete nodales, from 1 to 6 mm. in diameter,
gimilar to the above; three other glands were normal. In a smear
from the caseons material tubercle bacilli were very numerous, A
culture of avian tubercle bacilli was obtained. Two guinea-pigs
inoculated with the lesions were killed in 51 days. One showed a
eageons foeus in the pylorie gland ; the other appeared normal, but
a culture of avian tobercle bacilli was izolated from the spleen.
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Mesenteric glands—One gland measuring EIJ; x 1§ % 1§ em. was
completely replaced by caseous material similar to that deseribed
above ; in a smear, tubercle bacilli were numerous. The other glands
were normal. Two guinea-pigs were inoculated with the lesions.
One died in 39 days; the other was killed in 51 days. Neither
showed lesions.

Latngs.—Normal.

Bronclial glands—Normal,

Liver —Normal,

Portal glands.—Normal.

Spleen.—Normal.  8ix guinea-pigs were incculated with a total
quantity of 6 grammes of* tissue. None developed any lesions of
tubereulosis.

Ingenal glands.—Normal,

Surnmary.

Tuberenlosis of submaxillary lymphatic and mesenteric glands
due to tubercle bacilli of avian type, virulent for a fowl. There
was no macroscopic evidence of dissemination.

Pic LXII.

Received from Brighton on March Tth, 1912, as a case of apparently
localised tuberculogis. Aged 2 years,

Sulinawillary  lymphatic glands—On the left side a gland
measuring 2} x 13 x 1} em. was almost completely replaced by
casen-caleareous material ; two other glands, not enlarged, contained
a tew caseo-calcareous foci ; a fourth gland was normal.

On the right side one gland was normal ; asecond contained about
half-a-dozen discrete, caseo-calecareous tubercles from 1 to 2 mm, in
diameter. In smears tubercle hacilli were very scanty. Three
guinea-pigs were inoculated. One died in 35 days showing no tuber-
culosis ; one died in 46 days with only a gingle omental nodule
containing a few tubercle bacilli; the third, killed in 50 days, had
chronic general tuberculosis. Cultures obtained direct and through
one of the gninea-pigs were mammalian in character.

Mesenteric glands.—They were not enlarged, but four were tuber-
culous. One showed on section an area of about 7 x 3 mm. beset
with irregular, semi-confluent, caseo-caleareous foei interspersed with
fibvous trabecul® ; a second showed a similar area about half the
above size; the third and fourth each showed two diserete caseo-
calcareous nodules from 1 to 2 mm. in diameter. In a smear a few
tubercle bacilli were found.

Lungs.—Normal.

Bronchial glands.—These were not enlarged, but five contained
minute caseous and slightly calcareous foei, two or three in each
gland. In a smear one tubercle bacillus was seen.

Liver.—~The surface wag normal. In the substance there was a
cyst, measuring 2 x 14 x 14 em. with tough fibrous walls and filled
with soft, yellow material like hard boiled yolk of egg : there were
also two yellowish grey nodules with the appearance of tubercles ;
one, 1 mm, in diameter, was rather soft and not gritty ; it shelled out
easily : the other, 2 mm. in diameter, also shelled out easily and was
caleareons ; in smears, one from each, no tubercle hacilli were seen.

Portal glands.—On section one showed an area of 2} x 1§ mm.
wher¢in the gland tissue was partially replaced by tfibro-caseous
streaks ; in a smear one doubtful tubercle bacillus was seen.
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Spleen.—Normal.
Ingeinal glands.—Normal.

Suin ey,

Digsominated tuberculosis due to tuberele bacilli of maninalian
type, virulent for the guinea-pig.

Pia LXTIIL.

Received from Birmingham on Mareh 12th, 1912, as a case of
apparently localised tubercnlosis.

Submarillary lymphatic glands—On one gide was a fused mass
of glands, measuring 7 x 4 x I} cm., which showed on section dense,
fibro-caseous, gritty tissue ocenpying about three-fourths of the
whole mass ; on the same side two glands were normal.

On the other side one gland was tnberenlous ; it was not enlarged,
but contained, chiefly in the medullary substance, numerous semi-
confluent, fibro-caseous, gritty areas, up to 2-5 mm. in diameter. In
siears tubercle bacilli were very scanty. General tuberculosis was
produced in two guinea-pigs inoculated. Cultures from one of these
and from the original material were mammalian in character.

Mesenteric glands.—One gland was tubereulous. 1t was not
enlarged but contained diserete, slighily gritty foci scattered
throughout one-third of its substance. In a smear no tubercle
bacilli were seen ; but a culture of mammalian type was obtained.

Lungs,—On the surface, beneaith the plenra, were about 15
tubercles, each from 1 to 1'3 mm. in diameter, with opaque, yellow
centres and translucent margins, On section two similar tnbercles
Were seen.

Bronchial glands.—These were somewhat enlarged, the largest
being 4 em, in its longest diameter, and all tnberculous. On sgection
were seen namerous discrete, caseous, slightly gritty areas, each
from 5 to 2 mm. in diameter.

Liver.—0On the surface, beneath the capsule, were six yellowish
grey tubercles, from 1 to 3 mm. in diameter, which shelled out
easily ; the largest were gritty in the centre, the smaller were soft
and slightly caseous. On section four gimilar tubercles were seen,
the largest being 25 mm. in diameter. In a smear no tubercle
baeilli were seen, ;

Portal glands,—These were slightly enlarged and all were tuber-
culous, their condition being similar to that of the bronchial glands.
In a smear one tubercle bacillus was seen.

Spleen.—On the surface was one yellow tubercle, 15 mm. in
diameter, with a ecaseous, gritty centre; on section five similar
tubercles were seen. In a smear no tubercle bacilli were found.

Sterimairy.

Disseminated tuberculosis due to tubercle bacilli of mammalian
type virulent for guinea-pigs and a rabbit.

Pia LXI1V.

Received from Brighton on Mareh 22nd, 1912, as a case of apparently
. localised tuberculosis. Aged 6 months.

Submaxillary lymphatic glands—On the right side there was a
slichtly enlarged gland which contained irregular, diserete, yellow,
caseous, gritty tubercles, the majority about the size of rape seed, but
varying up to nearly a hemp seed.
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On the left side was a slightly enlarged gland beset with similar
tubercles, rather more numerous and in parts coalescing to form
small nodules. Most but not all of the tubereles could fairly readily
be separated from the surronnding gland tissue. A culture of avian
tubercle bacilli was obtained. 'I'wo guninea-pigs were inoculated with
the lesions : one dying in 14 days showed tuberculosis of omentum
and pylorie and sternal glands ; the other after 28 days showed no
disease.

Mesenteric glands.—Normal.

Lungs.—Normal.

Bronehial glands.—Normal.

Liver.—Normal.

Portal glands.—XNormal.

Spleen.—Normal.

Inguinal glands.—Normal,

Srrimnary.

Tubereulosis of the submaxillary lymphatic glands due to tuberele
Lacilli of avian tvpe, virulent for a fowl. There was no macroscopic
evidence of dissemination, but tubercle bacilli were demonstrated
microscopically in a guninea-pig inoculated with the musele.

Pic LXV.

Regeived from Brighton on March 28rd, 1912, as a case of apparently
localised tuberculosis. Aged 6 months.

Submareillary lymphatic glagnds.—O0n the right side thev were
adherent to each other and little if at all enlarged. At one extremity
there was a soft cageous nodale 2x1 cem. in diameter, and in the
remaining portion were discrete soft, gritty, miliary tubercles, easily
picked out. No tubercle bacilli were seen in a smear preparation.

On the left side the glands were normal. A culture of mammalian
tubercle bacilli was obtained. Two guinea-pigs inoculated with the
lesions died of general tuberculosis.

Mesenteric glands.—Normal,

Lungs.—In the left, just beneath the plenra were two yellowish
gritty tubercles less than rape seed., On section through the lung
gparsely scattered minute grey tubercles with ecaseous, gritty centres
were seen. In the right lang three tubercles were seen beneath the
pleura similar to those on the left side but markedly ealcareous and
glightly larger. A few similar tabercles were seen on section.

Bronelial glands.—They were not obviounsly enlarged. All
contained discrete soft, vellow, gritty nodules, easily shelling out and
up to a mustard seed in size. ;

Liver.—Just beneath the capsule was a grey nodule (5 mm.) with
an opaque yellow centre. No tubercle bacilli could be seen in a
smear preparation.  In addition there were two yellow caseo-cal-
careous tubercles the size of rape seed visible from the sarface, and
a gingle minute yvellow tubercle was seen on section.

Paortal glands.—In one there was a single nodule similar to those
in the bronchial glands.

Spleen.—Beneath the capsule was a single yellow miliary tubercle ;
no tubercle baeilli were seen in a smear preparation. On seection
there was a small irregular, soft, yellow, slightly gritty tubercle.

Tnguinal glands,—Normal,

Stermary.
Disseminated tuberculosis duoe to tuberele baeilli of mammalian
type, virulent for guinea-pigs.
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Pic LXVI.

Received from Brighton on March 27th, 1912, as o case of apparently
localised tuberculosis. Aged 14 weeks.

Submarcillary lymphatic glands.—On the right side the glands
wers normal,

On the left side there was a slightly enlarged gland, which on
section showed the sobstance beset with small dizserefe, irregular,
caseons patches and streaks. The caseous snbstanee was yellowish
and waxy in appearance, and did not readily separate from the sur-
rounding glandular tissue ; there was no grittiness and no fibrogis of
the gland. A small gland was beset with sparse minute, irregular,
caseous foei. In the former gland smear preparations showed
numerous tubercle bacilli. A culture of avian tubercle bacilli was
obtained and, in one tube, an acid-fast baecillus differing in characters
and rapidity of growth from the tubercle bacillus. Two guinea-pigs
inoculated with the lesions died in 26 and 36 days respectively :
the tormer showed taberculosis of omentum, pylorie, lumbar and
sternal glands, the latter nodules in the omentum only. From the
spleen in both cases enltures of avian tubercle bacilli were obtained.

Mesenteric glands.—Normal.

Lungs,—Normal,

Bronchicl glands.—Normal,

Liver.—There were three necrotie foci beneath the capsule. Avian
tubercle bacilli were isolated from a guinea-pig inoculated with
apparently normal tissue.

Porlal glands.—Normal,

Spleen.—Normal.

Inguinal glands,—Normal.

SUImary,

Tuberculosis of the submaxillary lymphatic glands due to tuberele
bacilli of avian type (virulent for a fowl), associated with an acid-
fast bacillus other than a tnbercle bacillns ; Jdissemination of avian
tubercle bacilli in apparently normal liver.

Pig LXVII.

Received from Birmingham on March 29th, 1912, as a case of
apparently localiged tuberenlosis. Aged 6=7 months.

Submazillary lymphatic glands,—0On  each side the glands
were adherent, forming small masses, measuring respectively
33 x 22 x I'6em. and 32 x 2:7 x 1'3 em. On section they were
clogely beset with yellow waxy, easeous, nodules, measuring up to a
pea in size ; they were not appreciably gritty, though they showed in
the centres minute foei and streaks, which were more opagué than
the rest of the cageous material ; the nodules shelled out readily from
the gland substance leaving smooth walled eavities. Two smear pre-
parations showed only a few tubercle bacilli. A eulture of avian
tubercle bacilli was obtained. Two guinea-pigs inoculated with the
lesions and killed after 34 days showed a few translucent foci in the
omentnm and prominent Malpighian bodies in the spleen. A culture
of avian tubercle bacilli was obtained from the spleens of both,

Mesenteric glands.—Normal,

Langs—Normal.

Bronchial glands.—XNormal.

Liver.—There were a few necrotic foei of doubtful nature,
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 Portal glands—Normal.
Spleen.—Normal.
Inguinal glands.—Normal.

Sy,

Tuberculosis of the submaxillary lvmphatic glands due to tuberele
bacilli of avian type, virulent for a fowl.

Pic LXVIIL.

Received from Brighton on March 30th, 1912, as a case of apparently
localiged tuberculosis, Aged 8 months.

Sulbimaeillary lymphatic  glands.—O0n the left side the glands
were adherent but not enlarged ; in one, visible just beneath the
capsule, were three yellow cazeons encapsuled nodules ranging from a
millet sead to a hemp seed in gize, the gland substance being other-
wise normal.

On the right side one gland showed seattered discrete, minute,
irregular, vellow, cagseo-calecareons foci, easily shelling out. The
remaining glands were normal. In a smear preparation were
numerous short, thick acid-fast bacilli, some apparently spherical in
contour. A cultare of an acid-fast bacillus different from tnbercle
bacilli was obfained. A guinea-pig inoeulated with the lesions
was apparently healthy when killed after 46 days, but a enlture of
avian tubercle bacilli was obtained from its spleen.

Mesenteric glands.—Normal.

Latngs.—Normal.

Bronehial glands.—XNormal.

Liver.—Normal.

Spleen.—Normal,

Inguwinal glands.—XNormal.

Seennary.

Tuberculosis of the submaxillary lvmphatic glands duoe to tuberele
bacilli of avian type, associated with an acid-fast bacillus other than
a tubercle bacillus.

Pic LXIX.

Received from Brighton on April 4th, 1912, as a case of apparently
localised tuberculosis. Aged 8 months.

Submazxillary lymphatic glands.—On the left side the glands were
not enlarged, but two contained irregular, yellowish, gritty foci and
tnbercles, the largest being the size of a rape seed,

On the right side the glands were normal.

In a smear preparation no tubercle bacilli were found. A guinea-
pig showed no tubereulosis when killed 40 days after inoculation.
Cualtures from the original material were of the dry mammalian
type, resembling in some respects the engonic “human” bacillus,
but -capable of growth at 22° C. (see p. 80)), They failed to produce
tuberculosis in guinea-pigs ; in rabbits only slight disease was pro-
duced except after large intravenouns doses, when acute tuberculosis
of the avian type was produoced., Tntramuscular inoenlation in fowls
cansed only slight digease.

Mesenteric glands.—In about 8 glands were 13 to 15 irregular
calcareous foei and yellow gritty tubercles, the size of rape seed. In
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two smears no tnberele bacilli were found, Coltares were made hnt
remained sterile. |

Lungs.—Normal,

Bronchial glands.—Normal.

Liver—Normal,

Portal glands.—Normal.

Spleen.—Normal.

Inguinal glands,—Normal,

S mary.

Tuberculosis of the submaxillary lymphatic glands due to tuberele
baeilli which, though resembling the mammalian type in the dryness
of their growth, are provisionally classed as avian owing to their
failure to cause tuberculous lesions in guinea-pigs, and their capacity
to produce typical avian tubereulosis in the rabbit.

Pic LEX.

Received from Brighton on April 13th, 1912, as a cage of apparently
localised tuberenlosis. Aged 6 months.

Submazxillary lymphatic glands.—On the right side the glands
were adherent, One wasa little enlarged and contained an encapsuled
cagen-calcareous nodule, the size of a sparrow’s egg, which replaced
almost the whole of the gland. In a second small gland there was a
cageons foeus just beneath the capsule. In two smears tuberele
baeilli were geanty. (General tuberculosis was produced in a gninea-
pig.
On the left gide the glands were normal.

Caltures obtained directly, with the aid of antiformin, and also
through a gninea-pig, were of mammalian type.

Mesenterie glands, —Normal,

Litngs.—Normal.

Bronchial glands,—Normal. .

Liver —There was one noduole of donbtful nature in which no
tubercle bacilli were found,

Portal glands—Normal.

Spleen,—Normal,

Inguinal glands—Normal,

Swamnmary.

Tubercnlosis of submaxillary Iymphatic glands, due to tubercle
bacilli of mammalian type, virnlent for a gninea-pig and a rabbit,

Pic LXXI.

Received from Brighton on April 19th, 1312, as a case of apparently
localised tuberculosis.

Swbmezxillary lymphatic glands—0On the left side one gland was
slightly enlarged, with several projecting nodules of caseo-necrotic
gritty material, easily shelling out and leaving smooth fibrous walled
loculated eavities, which replaced abount half of the glandular tissune ;
the largest of the cavities measured about 'b cm. in greatest diameter,
A second gland contained three miliary nodules of a similar nature.
A third small gland showed several yellow gritty foei. Two smaller
glands were normal.

On the right side one gland measured 2 x 12 em. in its largest
digmeters and was practically replaced by caseo-necrotic, gritty
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substance and completely encapsnled. A second gland, 1'2 x *7 em.,
was replaced to abont one-third of its extent by similar substance.
A third gland contained diserete, encapsuled, caleareons nodules, up
to nearly a millet seed in size. Several smaller glands were normal.
General tuberenlosis was produoced in two gninea-pigs.

A smear preparation showed a few tnberele bacilli. Cultures
obtained directly and throngh a gninea-pig vielded tuberele bacilli of
mammalian 1y pe.

Mesenteric glands.—Normal.

Litngs—Normal.

Bronclhial glands.—XNormal.

Liver.—Normal.

Portal glands.—They were not enlarged but two contained a few
irregnlar caseo-caleareous tnbercles, in smear preparations of which
no tubercle bacilli were seen.

Spleen.~Normal.

Ingutnal glands—Normal,

Sunmimary.

Tuberenlosis of submaxillary lymphatic glands, due to tubercle
bacilli of mammalian type which exhibited seanty growth on enlture
media but were only slightly virnlent for rabbits,

Prg LXXIIL.

Reeeived from Birmingham on April 22nd, 1912, as a case of
apparently localised tuberculosis. Aged 7 or 5 months.

Submazxillary Iymphatic glands.—On  each side the glands
appeared slightly enlarged and were fused together. On section
they were fairly closely beset with yellow caseo-caleareous tubercles
up to a hemp seed in size. These ghelled out readily from the
snrrounding tissue, leaving smooth walled cavities. In paris the
tubercles were collected together, forming nodnles up to ‘7 em. in
diameter.

In smear preparations bacilli were moderately numerons. Three
guinea-pigs were inoculated bnt failed to develop macroseopic
tuberculosiz, Cualtures obtained direetly andthrough a guinea-pig
were typical of the avian tuberele bacillus,

Mesenteric glands.—Normal.

Lawngs.—Normal,

Bronelial glands—XNormal,

Liver.—Normal.

Poital glands.—Normal.

Spleen.— Normal.

Sy,

Tuberculosis of the submaxillary lymphatic glands due to tubercle
bacilli of the avian type, virnlent for a fowl.

Pre LXXIIIL

Received from Birmingham on April 24th, 1912, as a case of appar-
ently loecalised tuberculosis,  Aged 10 months.

Submazillary ymphatic glands.—0On one gide there was a single
vellow, miliary tubercle.

On the other side the alauds formed a mass, measuring 7 x 45

% & em., which on section was composed of translucent tissue beset
wiih a close network of vellow, caseo-calcareons material,
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Cnltnres obtained directly vielded tubercle bacilli of mammalian
type and general tubereulosis was produced in two guinea-pigs
inoenlated with the material.

Mesenteric glands.—Not sent.

Lawngs.—0On the surface beneath the pleura were seen five minute
translueent tubercles with caseous centres. On section similar
tubercles were seen very sparsely scattered throughout the paren-
chyma. In two smear preparations no tuberele baeilli were seen,
but two out of three guinea-pigs inoculated with this tissue treated
with antiformin developed general tuberculosis.

Bronehial glands.—In two there were a few very minute,
irregular, caseous foei. No tubercle baeilli ecould be found in two
smear preparations.

Liver.—Normal.

Spleen.—Normal.

If:_quinm'- glands.—Normal.

Summary.

Digseminated tuberculosis due to tubercle baeilli of mammalian
type, virnlent for guninea-pigs and rabbits.

Prg LXXIV.

Reeeived from Brighton on April 25th, 1312, as a ecase of apparently
localised tuberculosis. Aged 2} years.

Sulbmarillary lymphatic glands.—0On the right side the glands
were normal.

On the left side there was a gland about the size of a pigeon’s egg,
being slightly enlarged compared with that of the other side. On
gection it consisted almost throughount of pinkish caseo-calecareons
tissne, softening round the periphery and contained within a thick,
almost cartilaginons capsule, from which it was easily shelled omt.
In the smaller glands adherent to it were a few caleareous grains,

A few tubercle bacilli were seen in smears. General tuberculosis
was produced in guinea-pigs.  Direct cultures yielded tnberele
bacilli of mammalian type.

Mesenteric glands—One gland showed a small area containing
two irregular calecareons nodules about the size of hemp seed and a
few caleareous grains, The rest were normal. In a smear,no
tubercle bacilli were seen.

Lungs.—Normal.

Bronchial glands.—Normal,

Liver.—Normal.

Portal glands.—Normal.

Spleen.—Normal,

Inguinal glands.—Normal,

Summary.
Tuberculosis of the submaxillary lymphatic and mesenteric

glands, due to tubercle bacilli of mammalian type, virnlent for
guinea-pigs and rabbits.

’ Pig LXXY.
Received from Brighton on May Tth, 1912, as a case of apparently
loealised tuberculosis. Aged 6 months,

Submaxrillary lymphatic glands—On the left side they were
normal,
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On the right side they were not enlarged, but one contained three
whitish calcareons nodules up to a small pea in size.

In smears a few tubercle bacilli were found ; several of them
were long and rather irregular in shape. General tnberculosis was
produced in gninea-pigs. Cultures, obtained both direetly and from
4 gninea-pig, produced luxuriant growths of tnbercle baeilli of
mammalian type. .

Meszenteric glands.—Normal,

Lungs.—Normal.

Bronchial glands.—Normal.

Liver.—Normal.

Fortal glands,—0One showed a few doubtful opaque foci, in a
smear from which no tubercle bacilli conld be found.

?piﬂﬂn.—}fﬂrma] -

nguinal glands.—Normal.

Suwmmeary.

Tuberculosis of the submaxillary lymphatic glands, due to tubercle
baeilli of mammalian type, of lnxuriant growth and of low virnlence

for rabbits.
Pic LXXVI.

Reeeived from Birmingham on May 11th, 1912, as a case of apparently
localised tuberculosis. Aged 12 to 14 months,

Sulbmaxillary lymphatic glands.—O0n one side there was a mass
measuring 33 x 3 x 22 em., consisting of several adherent glands
which on section were to a large extent replaced by vellow, cageons,
eritty nodules, The nodules were typically encapsuled and counld be
readily shelled out, leaving smooth walls. Some small adjacent
aglands were normal,

On the other side there was a small mass of glands measuring
32w 22 w 1'2em. On section they resembled those on the former
gide except that in one half the nodules were discrete, and there was
some normal gland tissue remaining., Some small adjacent glands
were normal,

In smears a few tnbercle bacilli were seen. General tubereunlosis
was produced in guinea-pigs. Cultores obtained directly and
throngh the guinea-pigs yvielded tuberele bacilli of mammalian type.

Mesenteric glands.—XNormal.

Latngs.—Normal.

Bronchial glands.—Normal.

Liver.—Normal.

Portal glands.—Normal.

Spleen.—Normal.

Inguinal glands.-—Normal.

Summeary.

Tuberculosis of the submaxillary lymphatie glands due to tubercle
baeilli of mammalian type, virulent for guinea-pigs and a rabbit.

Pic LXXVIL
Received from Birmingham on Mayv 15th, 1912, as a case of apparently

localised tubercunlosis. Aged 12 to 14 months.

Submazxillary lymphatic glands.—On one side there was a mass
measuring 36 x 43 x 26 em. On section this was composed of
translucent tissue partially beset with areas of waxy, caseous material
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containing whitigh, gritty lines. The rest of the tisane showed
numerons diserete, yellow, caseous tubercles and small irregular
nodules.  Two small glands adherent to the mass were normal.

On the other side was a rather larger mass, which on section
resembled the above. There was, however, less translncent tissue,
and between the nodules it was more fibrous in appearance. The
cageons tissne could not readily be separated from the fibrous tissue,
There was also 4 gland, 35 x 1'7T x 1'2 c¢m,, which on section
showed a moderate number of small, irregnlar, caseous foci and
tnbercles distributed throughont,

In a smear a few fubercle baeilli were seen. Cultures, obtained
directly and from a guinea-pig were of mammalian type. growth
being scanty. General tuberenlosis was produeced in a guinea-pig.

Mesenteric glands—In one, two irregular ealeareons grannles were
found. No tubercle baeilli were seen in a smear.

Lwngs.—Normal,

Bronehial glands,—Normal,

Liver.—Normal.

Portal glands—Normal.

Splesn, —Normal.

Tnginal glands.—Normal, .

Suamary.

Tuberculosis of the submaxillary lymphatic glands due to tubercle
bacilli of mammalian type, of scanty culiural growth but of low
virnlenee for rabbits,

Pic LXXVI1II.

Received from Birmingham on June 4th, 1912, as a case of apparently
localised tuberenlosis. Aged eight months,

Submaxillary lymphatic glands.—On one side was a mass of
adherent glands measuring 5 x 52 x 23 em., with a smaller gland the
gize of a thrush's egg attached. On section the mass congisted of
firm, fibro-caseons substance, with whitish caleareons patches.

On the other side was a mass measuring 69 x +#8x 27 cm., of
similar nature to the former.

In a smear two tnbercle bacilli were seen, A direct enlture
was of mammalian type and produced general tuberculosis in a
gninea-pig. ,

Mesenteric glands.—One gland contained a caseous gritty nodule,
5 mm, in diameter, which wag soft and shelled ount easily. In a
smear tubercle bacilli were very numerous. A culture of avian
tubercle bacilli was obtained ; two guinea-pigs, each inocnlated
snbeutaneously with 1 mg. of this enlture were healthy when killed
107 days later. The other glands appeared normal,

Latigs.—Not received.

Liver.—0On section there were two greyish- translucent nodules,
one with cenfral gritty foci, In a smear no tubercle bacilli were
20eN,

Spleen.—Normal,

Inguinal, lwmbar, and mammary lymphatic glands,—Normal,

! Suremary.

Tuberculosis of the submaxillary lymphatic glands, due to tubercle
},-‘amlh of mammalian type, virnlent for a guinea-pig and a rabbit,
I'uberenlosis of a mesenterie gland due to tubercle bacilli of avian
1ype, virnlent for a fowl sand not virnlent for gninea-pigs.

2636 D
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Praé LXXIX,

Received from Birmingham dn June Gth, 1912, as a cage of appavently
localised tnberculosis, Agaed 12 months.

Sulnnaetllary fympﬁ:fmz, glands—On one side was a mass of
adherent glands measuring 55 x4 x 25 em. On section they were
composged practically throughout of firm, fibro-cageons, gritty tissue,

On the other side was an irregular mass resembling the above anid
measuring 7 x 5 x 2:5 em.

General tubercnlosis was prodoeed in  gninea-pigs.  Cultures
obtained directly and from a guninea-piz were of mammalian
Ly pe.

Mesenteric glands.—Normal.

Laungs,—Normal.

Bronchial glands.—Normal.

Liver—On gection a single greyish nodunle ahont the size of a
hemp seed was seen, [i eonsisted of a firm eapsule containing sofi
orey substance with two vellowish, gritty foci. In a smear no
tuberele bacilli were geen, A guninea-pig inoenlated with the nodule
was found healthy when killed 62 Jdavs afterwards,

Portal glands.—Normal.

Spleen.—Normal.

Inguwinal glands.—Normal,

Suinary,

Tubercnlosis of the submaxillary lymphatie glands, dne to tnbercle
bacilli of mammalian type, virnlent for gninea-pigs and a rabbit,

Pig¢ LXXX.

Received from Brighton on July th, 11132, as a case of apparently
localised tuberculozis, .ﬂ.;ﬂ,ml gix months.

Submazillary lymphalic glands.—0On the right side they were
normal.

On the left side one gland eontained four yellowish green, purnlent
noduleg, 1 to 3 mm. in diameter, embedded in apparently normal
tissne and without any fibrons peripheral zone, They did noi
resemble tubereulous lesions.

In a smear a few blue bacilli and cocci wers geen but no aeid-fast
bacilli.

Mesenteric glands—Normal,

Lungs.—Normal.

BLronchial glands.—Normal,

Liver.—Normal,

FPortal glands.—XNormal,

Spleen.—Normal,

Inguinal glands,—Normal.

Srmmeeriy.
Not tuberenlosis,

Pic LXXXI,
Received from Birmingham on July 31st, 1912, as a case of apparently
localised tuberenlosis, Aged ) months.

-S’;.r.ismrrwf.i'nw Iymphatic glands.—0n one side was a gland
mnsuring 4°4 x 3-2 x 223 em.  On section one half of the gland
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was replaced by a network of caseo-caleareous tissue : in the other
half there was grey translucent tissue, closely heset with soft,
vellowish, gritty tubercles, which easily shelled ont, The caseo-
necrotic network could also be separated fairly readily from the
thickened gland capsule. A second gland was pear-shaped, measuring
36 em. by 1+2 em. at its broadest extremity. On section it consisted
of grey translucent tissue clogely beget with softening, caseons,
aritty tubercles, the majerity of which were easily picked ont.

On the other gide the glands were normal.

smears showed a moderate number of tubercle bacilli. General
tuberculosis was produced in gninea-pigs. A direct enliure yielded
tnbercle baeilli of mammalian type.

Mesenleric glands.—In one there was one greyish vellow tubercle,
less than 1 mim, in diameter. In a smear no taberele bacilli wers
geen.

Lawngs.—Normal,

Bironchial glands,—Normal,

Liver.—Normal,

FPortal glands.—Normal,

Spleen.—Jugt beneath the eapsule was a vellow, easeons, slightly
ritty tubercle, about 14 mm. in diameter, One similar tubercle was
found on section. Smears from each showed no tuberele baeilli,

Inguinal glands,—Normal,

Sremmry.
Tuberenlogis of the snbmaxillary lymphatic and mesenterie glands,
with evidence of slight dissemination in the spleen, dune to tubercle
bacilli of mammalian type, virnlent for guineaspigs and a rabbit,

Pr¢ LXXXII.

Reeeived from Brighton on August 2nd, 1912, as a case of apparently
localiged tuberculogis.

Submazillary lymphatic glands—On the left side the glands were
normal,

On the right side was an enlarged gland, measuring 33 x 2} x 24 em.
On sgection this was beset with grey ramifying streaks of fibrous
tissne, interspersed with yellow, firm, caseons nodules, np to 2 mm.
in diameter, eagily shelling out from the surrounding fibrons tissne.
In a second gland, not enlarged, was one yellow caseons foens.

In one smear preparation tubercle bacilli were nnmerous ; in two
others they were scanty. A direct enlture was of mammalian type,
General tubereunlosis was produnced in guninea-pigs,

Mesenterie glands—Normal.

Laungs,—Normal.

Bronchial glands.—Normal,

Liver.—Normal,

Spleen,—Normal.

Inguinal glands —~Normal.

Srunimairy,
Tuberculosis of the snbmaxillary lymphatic glands, due to tubercle

bacilli of mammalian type, virnlent for guinea-pigs and a rabbit,
P16 LXXXIIL

Received from Brighton on September 13th, 1912, as a case of
apparenily loealised tubereulosis, Aged 11 months,

J2536 D2
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Subinarillery bymplatic glands,.—On the left side the glands were
normal,

On the right side there was a mass, measuring 3 x5 = em., com-
posed of firm translucent tissne, which contained a network of
vellowigh, caseo-necrotic tissue interspersed with more opaque, fine,
gritly streaks.

In a amear a few tubercle bacilli were found. Guinea-pigs inocn-
lated  developed geneval tuberculosis. A growth of mammalian
tubercle bacilli was obtained by cultnre from the original material.

Mesenderie glands,—Normal,

Lungs.—Beneath the pleura were four translucent tubercles wiih
opaque centres, up to a rape geed in size. In a smear one tubercle
bacillus was seen.

Bronchial glands—A minute caseous focus was found in one, In
a smear one tubercle bacillus was seen.

Liver—Two miliary caseating tubercles were found,

Portal glands.—Normal.

Spleen.—The spleen eontained three tubereles, the size of rape
seed, with opagne caseous centres. In a smear from one, one
tubercle hacillug was found.

Inguwinal glands.—Normal.

Sy,

Disseminated tubercunlosis, dune to tuberele bacilli of mammalian
type, virnlent for guinea-pigs and a rabhit.

Pig LXXXIV,

Received from Brighton on September 13th, 1912, as a case of
apparently localised tubereulosis. Aged 11 months,

Submaxillary lymphatic glands.—On the left side the glands were
normal.

On the right side there was an enlarged gland, measuring
G x43=x3 em. On section it eonsisted of firm, translueent tissue,
which contained, in the greater part, a network of yellow, caseons
material with fine, more opague streaks, and, in the lesser pari,
scattered, irregular, yellowish, caseons foci.

In a smear a few tubercle bacilli were found. A direct eunlinre
vielded a growth of tubercle bacilli of mammalian type. General
tuberculosis was produced in gninea-pigs.

Mesenteric glands.—Normal.

Langs.—Beneath the plenra were two small caseating tubereles,
the size of a rape seed and a mustard seed. In a smear from one a
few tubercle baeilli were seen. The other proaduced general tober-
cnlosis in a guninea-pig.  The rest of the Iungs was normal.

Bironchinl glands—Normal, '

Liver.—Normal.

Portal glands.—Normal.

Spleen.—Normal.

Inguinal glards—Normal,

St imery,

Disseminated tuberenlozis, doe to tuberele baeilli of mammalian
type, virnlent for gninea-pigs and a rabbit,
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Pic LXXXYV,

Received from Birmipgham on October Uth, 1912 a8 a case of
apparently localised tubereunlosis. Aged nine months.

Sulmazillary fymphalic glends.—O0n each side the glands were
enlarged, measuring 63 x4 x5 em. and 5 x4 =3 em. They were
composed of firm, grey, translucent tissue, beset with caseous patches
which showed fine, gritty and more opagune streaks.

One tubercle bacillus was found in two smear preparations.
General tuberculosis was produced in guinea-pigs. Cultures from
the original material and from a gninea-pig yielded tobercle bacilli
of mammalian type.

Mesenteric glands—Normal.

Lungs—The parenchyma contained a moderate number of trans-
lucent tubercles with minute caseons centres, up o a millet seed in
size. On the dorsal surface of the right posterior lobe 20 tubereles
were counted. No tubercle bacilli were seen in two smear pre-
parations,

Bronehial glands—~These contained minute, irregular, discrete,
caseous foci. In a smear no tuberele bacilli were seen.

Liver.—There were a few snbmiliary grey tubercles with opague
centres.  In a smear no tubercle bacilli were seen.

; LPortal glands.—There were patches of minunte irregular caseons
oci,

Splecit.—In the centre was a minute grey tubercle and also a
caseating tubercle the size of a millet seed.

Inguinal glands,—Normal.

Summary.

Dissemninated taubereulosis doe to taberele hocilli of mammalian
type, virulenl for gninea-pigs and a rabbit.

Pig LEXXYIL

Received from Brighton on October 12th, 1912, as a case ol
apparently localised tuberculosis. Aged 6 months.

Sulmarillary lhpmphatic glends.—0On the left side two glands
were moderatel y enlarged, and contained ill-defined firm grey areas
beset with a network of yellowish grey caseating tissue.

On the right side there was slight enlargement of two glands ;
they were a little firm, and close inspection showed that they were
beset with minute irregnlar foei of caseous substance.

In a smear a few slender, faintly stained tubercle baecilli were
found. A direct enlture yielded tubercle bacilli of mammalial type.
General tnberculosis was produced in gninea-pigs.

Mesenteric glands.—Normal.

Lungs.—Normal,

Bronchial glands.—Normal,

Liver,-—Normal.

LPovtal glands,—Normal,

Spleen.—Normal.

Tnguinul glands.—~-Normal.

St y.

"Tuberculosis of the sulnnaxilfary lymphatic glands, due to tubercle
baeilli of mammalian type, virnlent for guinea-pigs and a rabbit.
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Prc LXXXVIIL

Receivedd from Brighton on October 16th, 1912, as a case of
apparently loealised tuberenlosis. Aged 3 vears.

Submazillary lymphatic glands,—0n the right side the glands
were normal.

On the left side there was a gland, slightly enlarged compared
with those on the other side, measurving 27 x 1'7 cm, and less than
1 cm. in thickness. On section the gland was almost replaced by
caseo-caleareous noduales, which measured up to 6 cm. in diameter
and were surrounded by firm tibrous tissue,

In three smear preparvations no tubercle bacilli were seen. Three
guinea-pigs were found normal 17 days after inoeulation, cultures
from their spleens beink negative. Direct cultures from the original
material remained sterile.

Mesenteric glands.—In each of two glands, which were not
enlarged, there was a small patch of soft caseous and gritty material,
cagily separated from the surronnding gland tissne. In two smears
no tubercle bacilli were seen.

Langs.—Normal,

Bironclial glands.—Normal.

Liver—Normal.

Porital glands.—Normal.

Spleen.—Normal,

Inguwinal glands.—Normal.

Shuamnery.

Tubercular lesions of the submaxillary lymphatic and mesenteric
rlands, from which no tuberele baeilli could be recovered,

Pie¢ LXXXVIII.

Received from Brighton on November Jth, 1912, as a case of
apparently localised tuberculosis.  Aged 6 months.

Submaxillary lymphatic glands—On the right side the glands
were normal.

On the left side one gland was enlarged, measuring 5 x 3 x 2 em.
On section it was abont half replaced by pinkish caseo-necrotic
substance, with a gritty network : this shelled ont fairly readily,
leaving a cavity with fibrous walls.

In a smear tubercle bacilli were fairly numerons. General
tuberculosis was produced in gninea-pigs, and from two of these
cultures of tubercle bacilli of mammalian tvpe were obtained.

Mesenteric glands—Normal.

Latngs.—XNormal.

Bronchial glands.—XNormal.

Liver.—XNormal.

Portal glands—Normal.

Spleen.—Normal,

Ingwinal glands.—Normal.

Summary.

Tuberculosis of the submaxillary lyvmphatic glands, due to tubercle
bacilli of mammalian type, virulent for gninea-pigs and a rabbit.
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P TLXXXIX.

Received from Brighton on November 14th, 1912, as a case of
apparently loealised tuberenlosis. Aged 10 months.

Submazillary lymphatic glands—0n each side there were two or
three small glands adherent to each other. ‘They showed beneath
the eapsule and on section discrete, yvellow, caseo-calcareous nodules
up to a millet geed in gize; and in places these were aggregated,
forming nodnles up to a hemp seed. They were completely
encapsuled and ]*ﬂﬂ&i?}' shelled out,

In a smear tuberele bacilli were moderately numerous and short.
Cultares yielded iubercle bacilli of avian type. Two guninea-pigs
inoculated were healthy when killed 19 days later, but enltures of
avian tubercle bacilli were obtained from their spleens.

Mesenteric giands.—Normal.

Lungs—Normal,

Bronchial glands.—Normal.

Liver.—On the surface was a grey translucent nodule of doubtful
nature ; it was the size of a hemp seed, with a minute, opaque, yellow
centre, and failed to produce tubere uluma ina "ume& pig which was
killed L'}q_h*.s later. A culture from the guinea-pig’s spleen remained
sterile,

Portal glands.—Normal,

Spleen.—Normal.

Inguinal glands.—-Normal,

Summary.

Tuhercnlosis of the snbmaxillary lymphatic glands, due to tubercle
baeilli of avian type, virulent for a fowl.

Prge X0,

Received from Brighton on November 15th, 1012, as a case of
apparently localised tubereulosis. Aged 7 months.

Sutbinaxillary lymphatic glands.—0On the left side was a group of
adherent glands measuring 52 x 35 x2'2 em, On section these were
composed almost entirely of slightly pink, caseo-necrotic tissue with
an opaque, whitish, gritty network.

On the right side there was a mass of adherent glands measuring
3B %2 em. On section abont one-fourth was composed of tissue
similar to the above ; the remainder consisted of firm, translucent
tisse containing numerons small, yellowish, caseous nodules, up to
w0 em. in diameter,

In a smear tubercle baecilli were very scanty. General tuberculosis
was produced in guinea-pigs. Cultures obtained direetly and from
a guinea-pig yielded tuberele bacilli of mammalian type.

Mesenterie glands.—Two were affected, each containing a single
yellow easeous nodule the size of a hemp seed and a small pea
respectively.

Lungs—The substance contained moderately numerons grey
tubercles with vellow gritty centres about the size of rape seed.
There were a few rather larger nodules apparvently formed by
aggregation of these tubereles.

Bronehial glands—"These were somewhat enlarged and contained
diserete yellow, waxy, caseous nodules up to a hemp seed in size,
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Liver.—There were sparsely scattered grey, submiliary tubercles,
a few with opague centres.

Portal glands.—There were a few discrete nodules resembling
those in the bronchial glands, ; ’

Spleen.—There were found five yellow, caseous and gritty
tubercles, up to a millet geed in size.

Inguinal glands.—Normal.

Ny,

Dissemninated tuberculosis, due to tuberele bacilli of mammalian
type, virulent for guinea-pigs and a rabbit.

Pig XCIL.

Received from Brighton on November 20th, 1912, ag a case of
apparently localised tuberculosis, Aged + months.

Submceillary lymphatic glands.—0On the left side the glands were
normal,

On the right side was a gland about the size of a partridge’s egg,
which on section was composed of translucent tissue with a caseo-
necrotic, slightly egritty network. This material separated readily
from the capsule of the gland.

In a smear tubercle bacilli were very numerous and of moderate
length, A direct culture vielded tubercle bacilli of mammalian
type. General tubereulosis was produced in guinea-pigs.

Mesenteric glands.—Normal.

Launigz.—A few translucent, parasitic nodules ; otherwise normal.

Bronehial glands.—Normal.

Liver —Apparently normal, but an antiforminised emulsion pro-
duced general tuberculosis in the two gninea-pigs inoculated.
Cultares from these yvielded tubercle bacilli of mammalian tvpe
with the characters of the eugonic bacillug of human origin,

Portal glands.—Normal.

Spleer.—Normal.

Ingninal glands.—Xormal.

SRy,

Tuberenlosis of the submaxillary lymphatic glands doe to tubercle
bacilli of mammalian type (dysgonic), virulent for guinea-pigs and
a rabbit. From guinea-pigs inoculated with the apparently normal
liver were obtained tubercle bacilii of mammalian type (engonic),
virulent for guninea-pigs and of slight viralenee for a vabbit.

Pig XC11,

Received from Brighton on November 26th, 1912, as a case of
apparently localised tuberculosis, Aged 1} years.

Subimazillary Lymphatic glands—On the richt side the glands
were normal.

On the left side they were very slightly enlarged and three
contained a few discrete yellow, caseous, gritty nodules, the size of
vape seed.  In several parts of the glands, just beneath the capsules,
these nodules were aggregated into masses up to a hemp seed in
size ; they were all completely encapsunled.
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leaving ragged-walled cavities ; these replaced abont half the gland,
the remaining half eontaining numerous minnte, irregular, caseons
al gritty foei. A second gland contained numerous similar foei and
one or two small ealeareons nodules,

On the right side there was a small mass of adherent glands,
measuring 55 x 2°5 x L'Hem. On section this was about half
composed of caseo-calcareous tissue, the remaining portion being
beset with minute, irregnlar, caseo-calcareons granules. These
erannles and the ealeareons material could be shelled ont, thongh not
very readily.

In a smear no tubercle bacilli were seen. (General tuberculosis
was produeced in gninea-pigs. Cultnres obtained direetly and through
i guinea-pig yielded tubercle bacilli of mammalian type.

Mesenterie glands—VFive glands showed small collections of
minute caseo-caleareons cranules, which could be shelled out fairly
readily.

Lungs.—In both lungs, beneath the pleura, were sparsely scattered
minute, yellowish, gritty tubercles; a few were also found cn
section. A guinea-pig inoculated with the tissue developed general
tuberculosis,

Bronchial glands.—There were a few minute, yellowish, caseons
and gritty foei.

Liver.—There were two greyish, submiliary nodules, not definitely
tuberculous.

Portal glands.—Normal.

J;‘}:-Eam.—ﬂm‘nml.

nguinal glands.—Normal,

Sennary.

Disseminated tubercnlosis, due to tubercle bacilli of manmadian
type, virulent for guinea-pigs and a rabhit,

Pig XCV.

Received from DBrighton on December 12th, 1912, as a case of
apparently loealised tubereulosis.  Aged 4 months.

Submaxillary fymphalee glands.—0n  the left side they were
normal.

On the right side there was a small mass, measuring 55 x 3 x 1 em.,
about half of which was composed of caseo-calcareous substance,
readily shelling out ; in the other half were discrete caseous foci.

In a smear a few short tubercle bacilli were found. General
tuberculosis was  produced in the fwo guinea-pigs inoculated.
Cultures obtained directly and from a guinea-pig yielded tuberele
bacilli of mammalian type.

Mesenteric glands—Novmal,

Lagngs.—Normal.

Bronchial glands.—Normal.

Liver.—Normal.

Spleen.—Normal.

Tnguinal glands—Normal.

Swmmary.

Tuberenlosis of the submaxillavy lymphatic glands, due to tubercle
bacilli of mammalian type, virnlent for guinea-pigs and a rabbit.
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Pi¢ XCVI.

Received from Brighton on December 14th, 1912, as a case of
apparently localised tuberenlosizs.  Aged 3 months.

Sulmarillary lypmphatic glands.—0On the right side there was a
gland, measuring 3 x 1°7 x 15 cm., which was beset with discrete
vellow, caseo-caleareous, encapsuled nodules, up to a hemp seed in
size. A second small gf‘aml contained a few similar nodules ; a thirvd
and fourth were normal.

On the left side two glands were very slightly enlarged, and con-
tained seattered nodules similar to those on the right side and
completely encapsuled.

In a smear no tubercle bacilli were seen. The two guinea-pigs
inoculated failed to develop tuberculosis.  Cultures made from the
original material and from two of the gninea-pigs remained sterile.

Mesenteric glands—Scattered throughout were diserete caseous
and gritty nodules, up to a small pea in size, which readily shelled
out. A guinea-pig inoculated failed to develop tuberculosis. A
culture from the spleen of this animal and also a ceulture from the
original material remained sterile.

Latngs—Normal.

Bronehial glands—Normal.

Liver—Normal.

Portal glands.—Normal.

Spleen.—Normal.

Tnguinal glands.—Normal.

Sumaniry,

Tubercular lesions of the submaxillary lvmphatic and mesenteric
glands, from which no tubercle bacilli could be recovered.

Pie XCVIL

Reeeived from Brighton on December Slst, 1912, ag a case ol
apparently lozalised tuberculosis.  Aged 7 months.

-":-'m"ulnr:t‘-r:ii.’m:r'y tymplatic glands,—On the left side they were
normal.

On the right side one gland, about the size of a sparrow’s egy,
contained collections of =small caseo-caleareous tubercles, which
shelled out fairly readily.

In a smear a few short tubercle bacilli were seen. In the two
euinea-pigs inoenlated local tuberculosis only was produced. Cal-
tnres obtained directly and from the guinea-pigs yielded tubercle
bacilli of avian type.

Mesenteric glands,—Normal.

Lungs.—Normal.

Bronchial glands.—Normal.

Liver,—Normal,

Portal glands.—Normal.

Spleen.—Normal.

Inguwinal glands.—Normal.

Summairy.

Tuberculosis of the submaxillary lymphatic glands, due to tubercle
bacilli of avian type, virulent for a fowl.
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Pig¢ XCVIII,

Received from Brighton on January dth, 113, as a case of apparently
localised tuberculosis. Aged 4 months.

Sulmeeillary fymphadie  glands—0n the left side the glands
were normal.

On the right side there were two adherent glands, about the size of
thrushes' eggs, which on gection were about half replaced by caseous,
aritty material which shelled out readily.

In a smear tubercle bacilli were moderately nunmerous ; some
appeared degenerate ; others were long and beaded. (General
tuberculosis was produced in the two puinea-pigs inoculated.
Cultures obtained directly and from one of the gninea-pigs yielded
tuberele bacilli of mammalian type.

Mesenterie glands«.—One was affected, and contained caseous, gritty
nodules, abont 1 em. in diameter, which shelled out easily. In a
smear one tubercle bacillus was found. A guinea-pig was inoculated
and developed general tuberculosis. A culture from this animal
yvielded tubercle bacilli of mammalian type,

Lungs—0On the surface, beneath the pleura, were four grey
tubercles with caseons centres : none were found on section.

Bronchial glands.—These were only slightly enlarged, firm, and
beset with small, irregular, caseo-calcareons tubercles.

Liver.—0On the surface, beneath the capsule, were small, irregular,
grey nodules with opague, caseous centres, not appreciably gritty.
About four gimilar nodules were geen on section.

LPortal glands.—"These resembled the bronchial glands, but there
was rather closer aggregation of the tnbereles,

Spleen.—0n section there were found a small gronp of minute grey
tubercles and a single ealeareous, yvellow tubercle, the size of a rape
seed,

Inguinal glands.—Normal,

Sunmary.

Disseminated tuberculosis, doe to tubercle bacilli of mammalian
type, virulent for gninea-pigs and a rabbit,

Pig XCIX.

lteceived from Brighton on Januwary 15th, 1913, as a case of
apparently loealised tubereulosis. Aged 1] years.

Submapillary ymphatic glands—0On the left side they were
norimal.

On the right side one gland, about the size of a thrush's egg, was
rather more than hall replaced by easeo-necrotie, gritty substance ;
the remaining portion contained discrete caseous, gritty tubercles,
vasily shelling out. A second gland, abont the same size, was beset
with easeo-caleareous, vellow nodules, up to a millet seed in size.

In a smear tubercle baeilli were fairly numerons. General
tuberculosis was produced in guinea-pigs.

Mesenteric glands.—Normal,

Lagngs.—Normal.
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TABLE IV.—Distrilution and characters of lesions in pigs found
not to be tuberculous.,

Number Distribution and characters

of pig. of lesions, Remarks,

—

IIL :J n the liver there were three nodules, | No tubercle baecilli were zeen in
from a millet seed to a small pea in | smear preparations ; a guinea-pig
| size, composed of translncent tissue iuucnln.t«f remained healthy.
| with soft chalky substance in the |
SEntre.
IV. |In the liver there were about 30 No tubercle bacilli were seen in
yellowish miliary nodules similar | smear preparations : a gninea-pig
to those in Pig 111 | inoenlated remained healthy.

i In the liver there were from 20 to 30 No tubercle baeilli were seen in
nodules varying in size up to a small | smear préparations ; a puinen-pig
wa ; some were similar to those in | incculated remained healthy,
fgs III, and IV., but the greater |
| number consisted of slightly con-
gested necrotic tissue.

VI. |In the liver there were two or three A puinea-pig inoculated with o
rey nodunles similar to those in | Ilung nodule remained healthy,

Pigs III. and IV, and a few areas |

of necrosis on the surface. In the

lungs were two translucent nodules !

(parasitic). !

XII, | In the liver there were two nodules, | In smear preparation: no tubercle

each about 3 mm. in diameter, simi- | bacilli were seen, A guinea-pig

Inr to those in Pigs ITL and IV.| inoculated with a liver moduale,

The lungs showed numerons grey | and two inoeulated with Inng

transloscent nodules (parasitic). nodules, remained healthy,

{

XX. | In the submaxillary lymphatic glands | In smear preparation: no tubercle
| from each zide of the neck there| bacilli were zeen, Cultures from
| were nodnles compozed of putty-like |  the enbmaxillary gland remained
i tissne and sorrounded with hard | sterile. Two guinea-pigs inoen-

fibroid capsules, In the liver were | lated with these gland= and two
geveral nodules similar to these in | inccunlated with liver nodnles
1| Pigs 1. and IV, remaingd healthy.

XL, |A submaxillary Iymphatie gland | In smear preparations no tubercle

contained a small, fibrons walled, | hacilli were seen.

purulent eyst. In the liver there
was a grey nodule with a yellowish
necrozed centre,

LXXX.  In one submaxillary Ij'm{lhnt-ic gland | The nodules contained cocei and
there were Ffour small yellowish | other organisms. bot no acid-fast
green, puranlent nodules embedded | bacilli.
in apparent]ly normal tissue.

. In the liver several firm, yellow On section these mnodules wera
nodnles were vizible on the surface, | found to be due to animal
and a few more were found in the  parasites,

substance,
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SUMMARY OF EXPERIMENTAL WORK UPON THE TISSUER AND
CULTURES OBTAINED FrROM TUBERCULOUS PIGs.

Cultural Characters of the Viruses.

For the purpose of identifying in each case the type of bacillus
causing the disease, cultures were made directly from the tuberculons
submaxillary or mesenteric glands and occasionally also from the
disseminated lesions in the organs of the pigs examined., Several
nodnles from each group of glands were removed, emulsified in
test tubes with a small guantity of normal saline solution, and spread
over the surface of a number of tubes of egg medinm.

Cunltures were made also from many of the guinea-pigs inoeulated
with portions of the same material, but in only four instances was
there failure to obtain pure growths of tubercle bacilli from the
tubes inoculated directly with the pigs' lesions, with the exception
of those cases where the bacilli were probably dead, as shown by the
negative results of the inoeulation experiments.

ure ¢ultnres were obtained after treatment with antiformin in
four cases (mesenteric glands of Pigs IX. and XVIIL and sub-
maxillary glands of Pig XIX. and Pig LXX.) where the tubes sown
with untreated material became overgrown, and in one case
(Pig XVIIL.) direct from the liver tissue.

When the growth on the primary tubes was well established, nsually
after three weeks’ inenbation, snbeuoltures were made on bovine sernm.
As soon as the bacilli grew readily on this medinm, subeultures
were made from a young and wvigorous growth on to media con-
taining glycerin, which were used to bring out the cultural
differences between varions types of tnbercle haeilli.

Whilst recognising that, with careful attention to detail, various
media may be ugefully employed for this purpose, we have found that
we obtained the most reliable results by adopting glyeerin-agar as
the standard medium, supplemented when requisite by confirmatory
testa on glyeerinated potato, broth or litmus mille. Speecial care
gshonld be taken to secure a good bateh of medinm. Our glycerin-
agar was prepared from veal broth, which we fonnd better than the
broth made from the muscle of adult bovines, with the addition of
5 percent. glyeerin. The broth should be prepared in large quantities
at a time, and agar tubes made from each bateh shonld first be tested
ap to their capacities for growing the tubercle bacillus, When a good
medinm has been obtained by these means, it should be reserved forthe
differential culture tests. Our glycerin-agar tubes were always sown
from young and vigorous sernm enltures (four to seven days old), which
had been propagated since isolation from the animal body on media
free from glycerin,  In order to obtain on glycerin-agar the maximum
growth of which a particular strain is capable, it is advisable to
inocnlate more than one tube at the same time, and often it is
necessary to repeat the test from sunccessive generations of serum
tubes. With these precantions we have always obtained growth on
this medinm, even from the most dysgonic bacillus ; and we have
avoided the error of classifying as dysgonic a bacillus which with
farther perseverance would be fonund capable of growing abundantly.
In addition to recording the maximum growth obtainable with every
strain, it is useful to note the rate of growth. Oceasionally a bacillus
is mét with which possesses for the rabbit the virnlence of the bovine
bacillus, whilst the nltimate amount of its growth on glyecerin-agar
is almost equal to that yielded by engonic bacilli of human origin.
In these cases, however, the rate of growth of the former baecillus is
much slower than that of the latter. On a good glycerin-agar tunhe
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the engonie * human ** bacillng generally eovers the surface in from
two to three weeks with an opaque, wrinkled growth, whilst the
dysgonic * bovine" bacillug after the same period shows either a
grey, translocent layer of wvariable thickness or a wariable number
of very delicate and minute grey colonies. After further incubation
the franslucent layers may become opague, warty and finely
wrinkled, though oeccasionally additional inerease is only slight in
amount ; the discrete colonies usually increase slowly in size and
11:111111111&1-, becoming raised, warty, and confluent (see photographs,

late 1.).

From their characters on the varions media employed the eultures
of tuberele bacilli obtained from pigs are divigible into avian and
mammalian types. Those classified as tuberele bacilli of avian type
produced characteristic growths, slimy in appearance and easily
emulsified, with the exception of Pig LXIX., which iz discussed
below ; the mammalian type wag distingnished by the dry and coherent
nature of the growths. And in primary enltore on ege medium there
was often a difference in the appearance of the colonies, those formed
by the avian bacillus being umbilicated and crater-like. When
examined microgcopically these opaque avian colonies differed
materially from similarly dense mammalian colonies in that they
contained branched bacilli and long thread-like forms (see
photograph, Plate 11.).

The culture from Fig LXIX. (submaxillary gland) was at first
considered to be identical in characters with an ordinary * human
tubercle bacillng. When grown at 37° C., it produced on glycerin-
agar a thiek, dry, wrinkled layer ; a similar growth, with the produc-
tion of acid, was obtained on glycerin-potato coloured with litmus ;
on glycerin-broth there was a continuons, thick, wrinkled pellicle,
spreading up the gides of the flask. But on farther observation the
following peculiarities were noted. Growth alse took place, though
rather less rapidly, at 22° (. the characters of the growth were
similar to those obtained at 37° C. on the same media, except that
vellowish or reddish pigment was prodoced on glyeerin-agar at the
lower temperature. Capacity for growth at 22° (. has not been
observed with any of ounr straing of undoubtedly mammalian
tnbercle baeilli, but we have obtained growth at this temperature
with several strains of avian tubercle bacilli. In this respect, therefore,
the culfure of Pig LXIX. resembles the avian bacillug, though it differs
from ordinary avian strains in that the growth of the latter is moist and
glimy. It has also been found that the culture of Pig LXIX. grows
fairly well on broth and agar without added glycerin., The bacilli
are strongly acid-fast and uniformly short and straight on all the
media on which they have been grown ; they contrast in these respects
with the variability in resistance to acid and the tendency o pleo-
morphism commonly found in the ordinary non-pathogenic acid-fast
baeilli.

With two exeeptions, all the mammmalian tubercle bacilli were in
culture identical with tubercle bacilli of bovine origin. These excep-
tions were the cultures of Pig LXXYV. (submaxillary  gland) and of
Pig XCI. (liver) which resembled engonic tubercle hm.lih of human
origin,

E culture of an acid-fasgt bacillus, differing in characiers from
all the above types of tubercle bacilli, was obtained from one
case, Pig LXVI1L. (see p. 44). The lesions in this pig were limited
to the submaxillary lymphatic glands and were definitely of a
tnberenlous nature in appearance. In a smear preparation numerous
short, thick acid-fast bacilli, differing morphologically from the
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tubercle bacillus, were found., A guinea-pig inoculated with an
emulgion of the same material was found to be apparvently healthy
when killed 46 days afterwards, but a culture of avian tubercle
bacilli was isolated from its spleen. In another case, Pig LXVI.
(see p. 43), where an abundant growth of avian tuberele baeilli was
obtained in culture from the submaxillary lymphatie gland, one
of the eulture tubes algo yielded a pigmented growth of an acid-fast
bacillus closely resembling that mentioned above.

The characteristics of these acid-fast organisms are as follows.
In primary culture on egg the medinm was covered in a few days
with a pinkish orange growth, which was moist, shiny and easily
emulsified. Smears from these cultures showed short, thick, acid-
fast bacilli, together with a variable number of small, oval and
apherical, acid-fast forms (see photograph, Plate IL), similar to
those present in the lesions: there were also present organisms
which were not acid-fast, consigting generally of short bacilli with
gome admixture of longer forms. By repeated plating und the
investigation of numerous single colonies it was established that the
acid-fast and non-acid-fast forms were derived from one and the same
organism. On glycerin-agar and agar the growth in a few days was a
moist, easily emulsified, ¢listening layer, which subsequently assumed
a reddish tinge. On these media the acid-fast property was comn-
pletely lost. It was recovered, however, by transference to milk
where, from the second day onwards after inoculation with a com-
pletely non-acid-fast calture, short, thick, acid-fast bacilli were
found, together with non-acid-fast organisms, some of which were
of similar shape, whilst others were longer and often contained
unstained and slightly refractile areas suggestive of spore formation.
These cannot be regarded as true gpores, since the cultures contain-
ing them were killed by heating at 70°C. for one hour and at 99°C.
for a few minutes, although they resisted 60°C. for one honr.
Pleomorphism was partieularly marked in milk., In some of the
colonies oblained by subeulture on agar from milk long, non-acid-fast,
branched forms were found ; these broke up into short acid-fast baeilli,
when again transferred to milk. Cultures on coagulated sernm,
which yielded a thin, moist, shiny layer, were partially acid-fast,
Growth oceurred on all the above-mentioned media at 22°C and
Sl

Virience of the Viruses for Erperimental Animals.

As }}reviﬁusly mentioned, the lesions of the pigs were invariably
inoenlated into guinea-pigs. The results of these tests afforded
preliminary indieation of the nature of the virnses. The inoculation
of the lesions of those pigs from which bacilli with mammalian
cultural characters were obtained produnced, in the case of every
pig except two, iypical generalised tuberculosis in the guinea-pigs,
In one of the exceptional cases(Pig XIV.), where the bacilli in culiure
were identical with bovine tubercle bacilli, the disease in two guinea-
pigs, 42 davs after inoculation, had remained localised, probably
owing to the smallness of the number of bacilli introduced. (See
Table V. A, p. 85.)

In the second ecase (Pig LXIX.) no tuberculosis was produced
in a guinea-pig inoculated with the lesions from which a eugonic
tubercle bacillus was obtained. After further investigation this virus
has been provisionally classed as avian.

The guninea-pigs inoculated with those lesions which were after-
wards shown to contain avian tubercle bacilli developed only slight
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tuberculosis and the majority were killed in apparently good health
after 42 dave. The visible tuberenlosis produced was limited to the
omentum, abdominal and sternal lymphatic glands, with occasionally
some enlargement of the Malpighian bodies of the gpleen ; buteven in
the entire abisence of macroscopic disease there was dissemination of
avian tubercle bacilli in the guinea-pig, and their presence could
generally be demonstrated by enlture from the apleen, (See Table
V. B, p. 88)

Differentiation according to cultural characters of the various
strains of tubercle bacilli obtained was controlled by inoculation
experiments on animals with weighed guantities of culture. The
mamimalian eultures used for this purpose were always grown on
pure solidified sernm ; the avian strains were raised on glycerin-
serum or glycerin-agar. The growth was scraped from the surface
with a platinum spatula, and weighed on a chemical balance without
preliminary drying. It was then emulsified as finely as possible in
:llﬂl'mﬂl galine solution, and the required doses were prepared by

ilution.

Cultures which were mammalian in character were inoeulated into
rabbits, either in an intravenous dose of -01 mg,, or in a subentaneous
dose of 10 mg., the latter inoculation being made into the loose
tissues of the back between the shoulders; in exceptional cases
hizher doses were also used,

With the exception of four strains, the mammalian virnses invari-
ably produced fatal generalised tuberculosiz in the rabbits, with
typical eonsolidation of the lungs, in periods ranging from 19 to 45
days after inlravenous inoeculation, and from 27 to 97 days after
subcutaneous inoculation (see Table VI. A and B). These results
were all in accordance with the dysgonic cultural characteristics of
the viruses inoculated.

Two of the exceptional viruses Pig LXXI. and Pig LXXVII., were
typically “ bovine ™ in culture, the ficst being highly dysgonie and
the second producing no more than a thin, translucent, somewhat
moigt, finely wrinkled or warty layer on glycerin-agar. But, in marked
contrast to the typical * bovine " bacillus, the viralence of these two
viruses for rabbits was low (see Table VII,, p. 96) ; it was even less
than that of some strains of typical engonic baeilli of human origin ;
so far, the virnlence of these strains has not been increased by passage
through rabbits.  As regards the virulence of these three strains for
guinea-pigs, emulsions of the original porcine lesions produced
general tuberculosis in each ease ; culture inoculations were fully
virnlent in the case of Pig LXXI., but in the guinea-pigs inoculated
with culiure of Pig LXXVII, the duration of life was considerably
greater than the nsual period (see Table IX,, p. 100). Interesting
parallels to the peculiarities of these two viruses are to be found in
strains isolated from human lupus and from cases of equine tuber-
culosis by the investigators of the HRoyal Commission on Tober-
culosgis.

The remaining two exceptional strains of mammalian tuberele
baeilli, Pig LXXV. and Pig XCI. (liver), were of low virulence for
rabhits (see Table VIIL, p. 98), these resulis being in accordance
with the luxuriance of their culinral growth. These two virnses,
therefore, are in every respect identical with the * human " type of
Lacillus.

The culture of Pig LXIX., which was dry and eugonic, was tested
on a series of six rabbits (see Table VIIL,, p. 98) and produced only
slight disease, even in the high dose of 1 mg. inoculated intravenonsly.
Thege results are not incompatible with effects produced by bacilli of
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*human " type. But, on the other hand, eultnres of this virus proved
to be non-pathogenic for the guinea-pig. This fact was confirmed by
numerous experiments, and it was found that even after doses of 1 mg.
subentaneonsly orintraperitoneally the animals remained ingood health
and showed no visible lesions beyond a small local abscess, when
killed after 188 days; tubercle bacilli were, however, recovered in
culture, even after the lapse of this period, from apparently normal
liver and spleen. 'These results are in marked contrast to the patho-
genicity of mammalian bacilli, * human ” or * bovine,” but are
identical with the effects often produced by avian baeilli.
For the purpose of throwing further light on the relation of this
virus to the avian group, additional experiments were performed.
Two rabbits were inoculated intravenously with 2 and 10 mg.,
respectively ; acute fatal tubercunlosis was produneed, with multi-
plication and distribution of bacilli typical of avian viruses. Two
fowls were also inoculated ; one killed 133 days after intramusenlar
inogulation of 15 mgs. showed necrotic tizssue at the seat of inocula-
tion but no lesions or tnbercle bacilli conld be found in the organs ;
the other received 1 mg, intravenously and died 56 days afterwards
from peritonitis due to retention of an egg ; there were no visible
lesions of tuberculosis and no baecilli were found, except one in the
spleen. Were it not for the dryness of its growth in calture and its
low virnlence for the fowl, this virns would be typically avian. As
these two exceptional features oecasionally occur with avian bacilli,
we have placei it, provisionally,in the avian gronp, the production of
typieal avian tnberculosis in the rabbitand the absence of pathogenieity
for the gninea-pig being sufficient to exclude it from the mammalian
class, Experiments are being made on frogs.

The cultures of avian character were inoculated intramusenlarly
into fowls in doses of 10 mg. DPost-mortem examination of these
animals demonstrated that the culinres, in all but one instance,
possessed specilic virulence and confirmed the evidence that the
hacilli were of avian type. The exceptional case was the culture of
Pig XVIL, which failed to prodnce more than localised disease in
fowls after intramuscular inoculation, thongh the culture was avian
in appearance and viralent for mice, and the guinea-pigs inoculated
with the original material developed no more than the loeal tubercu-
losis typical of avian infection; in addition, two guinea-pigs,
inoculated subeutancounsly with 10 and 50 me. of culture, were
found healthy when killed 153 days afterwards.

Further experiments were performed with this culture npon fowls,
by intravenous inoculation and by feeding. (See Table X., p. 101.)
Two fowls, which died in 28 and 22 days respectively after the
intravenous inoculation of *1 and 1 mg. of enltare, showed no visible
tuberculous lesions and tuberele bacilli, thongh present in the organs,
had not multiplied abundantly. Two fowls were fed with culture
of this virns in drinking water, each receiving 100 mg. One was
killed after 144 days and showed three yellowish tubercles in the
glandular tissue of the proventriculus, two caseous nodules in the
small intestine, a single nodule at the entrance fo one of the cavea,
and scattered tubercles up to a rape seed in size in the liver; the
plantar surface of one elaw was swollen, and on incision easeo-necrotic
tissue was found around the tendons (moderately numerous T.B. in
smear), The second fowl, killed after 166 days, showed a pea-gized
caseo-necrotic nodule in a cervical gland, a single nodule in the pro-
ventrieulns and one in the liver ; tubercle bacilli were numerous in
all these three lesions. [n orvder to ascertain whether residence in
the body of the fowl would increase the virulence of the virus, a
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culture was obtained from the local legion of Fowl 3, whieh had
been inoculated intramusenlarly; this eulture, inoculated intra-
venously in a dose of ‘1 mg. into Fowl 26, was found to have
produced no evidénee of tuberenlosis when the animal was killed
172 days afterwards.

The eultures of the two acid-fast bacilli from Pigs LXVI. and
LXVIII, were also tested on fowls. Two fowls inoeulated intra-
venously with 1 mg. and 5 mg. of culture of Pig LXVIIL showed
no lesions when killed 113 and 196 days later. In the case of the
culture of Pig LXVI a fowl inoculated intraveneously with 10 mg,
and killed after 131 days showed a single neerotic nodule in a lung,
the gize of a hemp seed, from which a typical avian culture was
obtained. The probable explanation of this result is that this strain
of acid-fast bacilli had not been completely freed from the admixture
of avian bacilli present in the original material, No evidence of
tuberculosis was found in any other tissue of the fowl, The culture
of Pig LXVIIL was also tested on a rabbit intravenously and on
guinea-pigs subeutaneously aud intraperitoneally. The rabbit and
three guinea-pigs inoculated with dosges up to 5 mgs. intraperitoneally
and 10 mgs, subeutaneously remained healthy, but larger doses (10
to 50 mgs, intraperitoneally) killed guinea-pigs in from 15 to 22 days.
No legions resembling tubercunlosis were prodnced when the acid-fast
baeilli were inoculated into guinea-pigs in an emulsion to which fat
was added.

Inoculation Ereperinents with apparently Novma! Tissues from
Tibercitluns Pigs.

In the case of a certain number of pigs where no lesions could be
found in the lungs, liver, or spleen, portions of these tissnes were
inoenlated into guinea-pigs with the objeet of ascertaining whether
a general disgemination of tubercle bacilli had occurred without the
produaetion of lesions, These organs were selected becanse it was
considered that there would be little likelihood of demonstrating
tubercle bacilli in the museles if their presence eould not be detected
in these highly vascularised organs. Inoculation experiments with
musecle were, however, made in eertain cases where tubercles were
visible in some of the above mentioned organs. Preliminary
treatment with a small percentage of antiformin was adopted in
cases where there was reason to believe that the tissues contained a
large number of extraneous organisms.

The results of those experiments which were made with the
apparently normal tissues of pigs in which the infection was due to
mammalian tuberele bacilli were with one exception entirely negative.
(See Tables XI. A and XI1. A, p. 104 and p. 108.)

From Pig XCI., in which the local tuberculogis of the sub-
maxillary glands was dune to virnlent bacilli of bovine type, the
apparently normal liver produced general tnberenlosis in two guinea-
pigs from each of which a eugonic bacillus of low virnlence for the
rabbit was recovered in culture.

Inseven pigs where the infeciion was due to avian bacilli without
visible disease except in the submaxillary or mesenterie glands and
in one case in the portal glands, avian tuberele baeilli were demon-
strated in the following tissues :—The livers of Pigs XX1X., LII,,
LIIL,LVIIIL,and LXVI : the spleens of Pigs XXIX., LII,, LVIII.,
and LX.: the lungs of Pig LIIIL. ; and the muscle of Pig LXIV, In
two of the above instances, viz., the spleen of Pig XXIX, and the
lungs of Pig LIIL, the tissne had been treated with antiformin before
inoculation, The amount of disease produced in the guinea-pigs
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TABLE V.—continued.

- Duration of

life of
Ii?';:;ﬁr Tissue inoculated, | E‘;}fﬁﬁ;ﬁfg Post-mortem results,
D =died.
| E=killed. |
XXVIL | Snbmaxillary gland D 39 General tubercunlosis,
I i LR (LA K E-J (1] i
| 1 1 |
XXVIIIL. I Submaxiilary gland D4z General tuberculosis.
| i 4 K 42 31 LT
e Submaxillary giand ... D24 Early general tubereulosis,
| i % D 21 0
K'.‘(KHL rF!.rl‘m:rm»xfiI:;u':..- glunﬂ F D2z -lg‘mnaral tuberculosis.
;] 13 ]) 25 ¥ 1
XXXV,  Submaxillary gland ... K 29 General tuberculosis,
1 1] 1M L] D H] I.I oy
Spleen ... D 45 = o
e aan aas D 'j'? =1 e
XXXVI. Submaxillary gland ... K 47 General tubercnlosis.
e " D19 No tuberculosis.
AXXYIIL I Sobmaxillary gland D 24 Ko tuberenlosis.
T T D al Early general tnberculosis,
o K 42 General tuberculosis.
KLI. ‘Euhmaxnllur}* Llaml K 15 General Lubﬁrculusm.
o I 23 Early general tuberculosis,
Bmucilial eland L Ir 23 Omental tuberculosiz only.
" 1. D 23 Early general tuberculosis,
XLIL. Submaxillary gland ... D 21 General tubereulosis,
Li] e ¥ D25 1] L
Fplﬂen noduale D23 Localized tuberculosis.
XLINL Suhmaxﬂluw gland ... D29 General tuberculosis,
LE] . kg D 23 "y 11
XLY, sunbmaxillary gland Ir 24 Greneral tuberculosis,
i Uit i D 21 - 3
Lung tissne D %8 o "
XLVI. Sobmaxillary gland D 29 General tuberculosis,
14 2 D EE 1} LE
XLVIL.  Submaxillary gland D3l | General tuberculosis,
¥ D 26 ;
D E'I' r: ay
XTVIIY. | Bubmazillary gland D22 | Localised tubercalosis,
4 = D 25 General tuberculosis,
i D 28 i o0
XLIX. submaxillary gland I 25 General tuberculosis,
L1 a D 2‘3 w =
" 1" D2 i &
Lung tissue ... K 11 4 i
i i | K4 Farly g:me.ml tuberenlosis.
LI Submaxillary gland I 26 Geuuml h]hﬂl‘ﬂ'[llﬂlilq

Id 28 "
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TABLE V.—coniinued,

Duration of

' life of
N i ; inea-pi
0?“;%0_’ Tissue inoculated. E;lumﬁ[:lﬂlﬁig Post-mortem results,
| D= died.
| K = killed
LXXXV. | Bubmaxillary gland K 28 General tuberculosis,
: i K 28 i -
LAXXVI | Submaxillary gland K 25 | General tubercolosis,
an " wmn K 2- ] uy '
——— — — ! - — - EEme. g
LXXXVIIL | Bubmaxillary gland K 26 | General tuberculosis.
EH " K 26 | 5 S
i L i e Kiadg: >
xd, Submaxillary gland K 31 General tuberculosis,
[ 11 K 31 | ] L]
XCL | Submaxillary gland ... K 19 General tuberculosis,
i3 " CEL] K 1% kb 1
XCIIL Submaxillary gland ... K 19 Gueneral tuberculosis,
K19
" 11 LLL] we =
XCIV, Bubmaxillary gland ... K 26 General tuberculosis,
| 51 ‘ s l{ Eﬁ‘ 4 uy
| Lung tubercles ) . K 26 Early general tubereulosis,
XCV. Submaxillary gland ... D 52 General tubercnloais,
1 ; ] neE D 30 L 1%
XOVIIL. | Submaxillary gland ... K 30 | General tuberenlosis,
" aes K 30 » o
Mesenteric glnnﬂ” i K 30 | o
XCLX. Submaxillary gland ... K 42 i General tuberculosis,
" ' " K IE ny Ll
Bronchial gland Ki2 | Healthy.
B.—With lesions due to avian tuberele bacilli.
x. l Submazillary gland | K43 | No tubereulosis.
XV, Snbmaxillary gland .| K42 Hlight omental and perltoneal
| tuberculosis,
XVIL. | Mesenteric glands | K2 Sternal gland slightly en-
[ larged, Culture obtained.
: - " " K 42 Caszeo - purnlent  peritoneal
| nodule, Culture obtained.
s . |
XVIII, !Me&entﬁrie glands | K5 Subeutaneons taseo-purulent
i , nodule ; similar nodules in
I ingninal glands containing
- tubercle bacilli: (Inoctla-
tion subeutaneons). ]
“ " K 45 Caseo-purulent nodules in
omentum only.
| Liver tizane | Ik 45 Healthy.
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TABLE V.—conlinued,

Duration of
life of
Ig*f“;fi‘;' | Tissue inoculated, | SHined-pig Post-mortem results.
| D = died,
I: K = killed.

XLIV. |SBubmasillary gland ... | K 40 Omentum thickened (tubercle
| bacilli numeroms); spleen
| ! enlarged and speckled with

! grey foci (no tubercle bacilli
} in smeary.
| o - K 40 Inguinal glands enlarged and
| caseoms (inoculation sub-
| cutaneons) ; spleen speckled
i | with grey foci (no tobercle
baeilli in smear).
i - K 40 Omentum thickened (tnberele
| bacilli) ; spleen  enlarged
- and speckled with grey foci.
L. Submaxillary gland .. Iy i Omental tuberenlosis; caseons
I foei in  enlarged sternal
| I glands  with  numerous
I tnbercle bacilli; foei in
’ spleen (tubercle bacilli),
! i e K 43 Similar to above,
LII. | Submaxillary gland ...| D25  Omentum tuberculons; py-
{ locie, stéernal, and luwmbar
| ¥lu.nde caseous ; spleen en-
arged, with numerous yel-
lowigh nodules (tubercle ba.
cilli); yellowish areas in
liver,
D= Omentum ﬁlightl@' thickened
{tnbercle ha.::i].hl) i A fow
| grey points in spleen.

LIIL Mezenteric gland 2n} (Y A focus in omentum contain-
- ing moderately numerouns
| tnbercle basilli,

LVIII. | Submaxillary gland .. D a2 No tuberculosiz.
| x a o K 42 | Healthy, Culturefrom splesn

e i K12 Minute tuberele in omentom ;
greyish nodules in the spleen,
one yvellow in the centre
tubercle baeilli numerous

| Culture from spleen.

LX. SEnbmaxiliary gland K 42 | Translucent foei in omentum ;
| { soft yellow nodule in portal
{ gland  (tubercle  bacilli
{ numerons) ; translucent
i nodule in spleen,

i - K 4« No lesions of tuberculosis,

i 0 o | K 42 | Tranelucent foci in omentum

| and grey nodules in spleen.

LXI. Submaxillary gland ... | K1 . Healthy.

" . K51 | Caseous focus in pyloric gland.

Mesenteric glands S R 1 | o tuberenlosis.
- n oo K il ! Healthy.




A 5 |
[ 5 5 5 2 ) T 1 1R}
O DL e 1 1
0 A rhat QT ]
& O F = (= -




yg

| ] _y' |
"ElEo|nataquy [waauag) | sdep op ‘parq A 08T | OFGI | 9 ﬂ ) pag ¥ | (oaarp) pued oneqdwd] Lavjpxewaqng | TAXY
i o ot L 0998 | oger | 8 131 139 S | BAtEL R ey £
SlHo[naIagng [wWeuen | siep 97 ‘pand i OLEL | 0021 _ L1 LT 139 g1 ottt (q0aarp) puwpd [erqoucag | CAXX
"slEo[uatagny [Riauag | siup 17 ‘parg | SLEL 115101 _ % FLl e (i r (p02a1p) puvd onausss g AIXX
slso[ustaqng risuag | siep og ‘patq _ 0Z¥E | o068 | 61 i1} e # (oanp) 10ArT | IXX
|0 naIqNY [eagusn | Lup gar ‘pal _ (RS 00eE | 9% 138 g _ i =+ (yoaarn) purwpd spugdwdy Lrepxemgng XIX
: s 2 e R T 261 pug ¥ S : i g
FIEOIAIBGNY [Yausy | clep [ ‘poI( _ 0Er _ 081 | T bl | pug [EE:  (30anp) puepd spegdwd] Lavpxmmgng TAX
Spo[osaqny (g | sfwp 61 poKa | ois | 06 | I | 003 pig | 11| (a0eup) puers opuydwid) Soemqug [ Apx
K L i TH LS _ 0897 | 0G6G _ a1 261 pa a1 " y n e
HIEOTNASGNG (Ronag | s<up ef ‘parg | ooes | 0185 g1 16T g 0 ipdnoayy) puwpd onvgdwd] Lrepixemgng IX
L _ . B Eutl _
| m _ | Carn
BNy (wrauaky | slep [E CpAI | ool _ OEST _ g | 081 g |1 ganonyy) puws onegdomi] Leweppevagng i |
“ _ : f sfup up =dvp
_ oenng | Cpmaug | L ELEN ainguo
_ ‘B3I “ “ el | =10 Jol morneienan ~ns -Fd
ey | 35 meheing 75 i w___w._. _E.._HM:_E | o 08y 2ANJND JO S0Inog Jo ToquT N
VIS W1 1 E_in_%w w.".llu o RIS

aqqes jo jydag |

BINTIND §o s|MEag _

“Lsnouaarijur pmensoul “Sur (). ‘oses yows ur ‘aso(]

shivd s pauavpgo 1jeng
FPLAGI] HDIVULDNE JUITAIG pun puolslip o saanng yaiae s)gand 1o spuadedes wonniiaony cY—1TA ATav],



il e . | 5 vl o
0 - . 3 - 3 ' | 10 4 il 4 AT T L H 1=
o 1 Y h B r - 1 ah ) DTIELS ORIl (1 T
7 2 ; 3 i T a1 0 3 [ ] L AU O A ¥ TC T B
3 1 X ¥ 3 Ty o Wil T 1 .




94

TELRO[nDLB 1] _Eunmm_. sfep 9z ‘palg  OvlE | 094F . 08 el 0L i =t (0ax1p) puwpd oneydud] Lreppoemgng NIOX
‘sls0[noteqn) [woauan  slep :m-,i_ﬂ | D181 | 0868 | 6T £q iE L | (wearp) puepd onwgdm ) Liepxsmgng | 'TAXXXT
sisoTnoIaqny [vausyy | SLep LF PONI 000 | OORE _. 081 e i L .n..nﬁﬁ:wul_ﬁﬁ_m 35&.5ﬁ favpponmqng | CAX XX
"SISO NOIAN] [riouag | sfup [ ..m_umﬂ s | E.___n|. oEl Zo ! s 21 | 7 (poaarp) pun(d onegdm ] Lavxwmgng | CATYNXT
Slo[uateqng [wousg | EARP [T POl ORI 0012 | FEI zo l_Jimn“[| &1 (=o)L OH Ry bg:_.nﬁ:ﬁml_ TIXXXT
SISO[naqy [eIsuarn  sXep 1| POl | 00GI | o¥iz _ 001 H pig | ¥ = (a00arp) puvyd u_mﬂ,ﬂm_.aﬂﬂ_x:ﬁﬁm m. TIXXX'T
.35?&35_&»5&_ sAep ¢Z ‘pONT | OFSE | 009% _ gt | 19 iy g (10011p) ﬁuﬂ_..m.m.___mﬂ:.,,._ Lavprxemgng .J.._;.ﬁmq
“BIS0] 060 1) _EE@_ sfep gz ‘porg | oFes | i.umhm | g8 |_ ST 1 9 (yoearp) pueld opwqdmi] Lwqixvmgng | YNIXNT

SIFO[UIAqN] [Ri0uag | SAvp Lg ‘pANT | OFFI OF91 _ #6  o8L . omi | Fr | (39eearp) puepd oneydmd] Lmjpxemgng | CIIIANKT
'l i | — ——
slEo[nAIagNg (weuas | s£up oz ‘peng | 0ufE 096z | e8 i G9 _ pag _ 11 = (aaarp) puwpd onegdms] Lweqpxemgng | TANNT
u T, i o & o101 OEET 1 FL 7 ¢o | pag o1 | = i & i | .
SIE0[Mataqny [euey | sLwp € ‘pon | OSEI 008l | EL g4 _ pag 01  (309a1p) PUELS SLIUREY ATIXT
Fi ! B pgor | oEll | @ | ¥¢ et 0l =i 2 N 5 =y
SlEO[noIaqnd [eiaussy | s{up $2 pan | 000 | OIZT 1 [ i1 " 0l o (gmaarp) puepd snegduo ) Soeppxemgng i IITXXT
{ | ‘akep m BARp .
| ‘peurg | Crenmg o Eﬂuﬁ:u.
_ aqn IR | =100 J0) noranaL -qns “Fud
EnEy : —_— Jo  |uomwanp AT BINYOD JO HIN0T 10 IBQUET:
JO monRIn g sommuig qp | PUWRK| (WOL Jo ARy A

nqqes 3o 1gEe g ‘aIming jo wﬂ.zun

PANAUIUOI— T —"TA TTHV],



. _ i hn _
£ gy oesT | 9gox | &1 | @eg 181 me | L i % : ;
BIEO B RY [Raouay) | sfup 1§ 'POKT | 0091 012 | o1 a6e 66 e 9 - * (goaxrp) puepd onuydmi] Lepeemqny | CXIOX
SEO[NAIAqNY [RIouay) |sAUp LZ 'poNd | 00ST | 0691 | 01 | 9€F A7) i G o (goaayp) pueld opeqdmdy LvpEewgns | IIIAOX
EEO[NAIAQUY [weuay) |sdep gF ‘PN | 03%E 0z:5 | o1 L6% 911 UULE | = (goanp) punid onegdmd] Lwxemang | CAOX
“sso[nareqny weuan |s{ep g ‘par | 0001 | 098l | o1 | 8¢ 86 15y 6 *++ (go0a1p) puws oppuydud] Luxemqng | CATOX
‘sEo[uaIsqny [vreuey (efup go ‘pora | o61E | ote | o1 | 18 FOL e a1 “** (39aa1p) pueld ouegdmd] Lwpxemqng | CIII0X
sso|noIsqng [meueg) |=lup of ‘porq | 0z¢E | 088 | 01 | @81 ¥e 10 #1 |t (oearp) puerd onegdwdy Lepxemaqng | 10X
'sIE0[uOIANNY [vIauAY) |BLEp FF PO OFOT | O0FE | O1 | L& 981 108 G =+ (30emp) puvid onugdmd] Lexvmquyg | DX
..+ “oge .| omeg | juee | T | eRe | ser | wor | @ g .. I
HEo[RaRqNg [waausy (siup g POIA | o00eT | 08T | 01 | L96 | f01 L i | yAnoagy) puwd opendm A LxppEenans TIIAXXXT
‘BEO[NAIINY [eIeULY | SLUp 1§ .E_:_ 00T | o8 | T | e 168 o6 | ¢ * (10axp) puwid oeydw ] Lmprxemqng | TAXNNT
HIEO[nadaq U] [waaua ) | sLep OF _EE_ o8t | oe1e | 11 | 6¥¢ 768 Uil g ©+* (goaarp) puwd opeqdw Ly Laepxemang | JINNXT
|
EEo[uoIaqn] [e1oudY | sLep of PINT | 004F | OFSE | oL | oc 08E WG ol *+ (goaarp) puv(d onvqdud| Lwppxemgng | "TAXXT
L L = R e | L SR . = P . s
“ | "sdwp Uy "EARD I
_ RMLy | [ .m_.aﬁ_ﬁw.._pa ‘wor | paujino
Ay | oI ﬂnm E_.u., “mgudy | -qns Bl
Jueay I0 “as0(] 10 .un P o ady _ "BING[UD JO D0AT0N | jo
gowsxney . . e LN %00 _ | IBMUITE AT
‘sommmead g i e FE _
|

qOus o 1qde sy

BINAMD JO #Hna] _

"SHOAUBINIGUS—: UOLIB[RD0OUL JO POYIafy
sfiud wodl panpige pang appsaqng Juapaa 0 Saanna e SpRqgne wo spuauiedrs opupnaony q—1x JTUV],



96

"AOINV[NDOU] SNOAUTININS == ‘(08 ! UOIJR[NO0U] SNOUIABIJUL = "A']

“[emLION sanss derjo | eFung up sapupou

"{g01 Nqquea) puvps

; : [ Vo g 6 |oneqduisy Laepizvmong
i | w - B Mm H__.—..—H ﬂ._q..'ﬂ ;H.-”-.W .QH. ﬁ-nl._ Hm_# ( I Eu muHm.ﬁ.—..uW
IUUs Moy w | uwopsa] |uo0] opsdo i S0t _ % | A Eﬁsamnmhw ..ﬁﬁw:_ﬁﬁﬁm
PSS BaniEep L uliD - AN o ng DS el “ | 05¥c |o0eer | €gg | qus [ or | T |w® | L O :
R R L |
HUII0N S0NESI] I3J0 . SESUN] Ul T T Pt "qns Of | S8T |7z | &
u._“,.c_m_ndu WOIYD MAF ¥ D UOIsA[ (WO onedy |t glg | OGEE _ 0606:1 701 (4 _ m
*[VILIOT I9AT] pue s{oupry .ﬂwwaﬁﬂwﬁﬂm _ _ | | | y '
U S3[NPOT SNOSEEY DITOITD 51 G I Ly . s 01 8e1 | yIs 5
e opsto Essﬂ._ﬁ.mﬂﬂﬁ Fel | ozse | osse | gor | aus _ # o .
£ eI SN .._Hw..ﬁ_u.u. ta my g e . " ¥ AL | TOw 881 ._“_“.«W _ [
hm“_m—mu;:mﬂ MOT T 1 OIS [U00] ﬁ.ﬂwkﬂﬁm iIe | O¥08 | 0202 | 20T " o _ o . _
iy T BanEE] 910 - : ~ i - e | gL | 911 | mg | _
B[OTA Ty hmhwﬂ M._”ma i MO [EI0| PRElE-va ] BT _ OEEE | 0BT | 06 | ™ _ | ﬂ | | |
#7887 JO Sreonoamny | Loupiy auo Uy £190; _ | [ _ _ i o
SNOIEND ¥ { [UII0N JOAI] pue usafds | sFun| Sl el | e ‘AT | . | -otr | me g |
up sa[npon BuljEased Jo iaqUnu HMriapow ¥ o i 0%L : _ .
C lemzon usapds ¢ asal] m.ﬁ_wnnm eﬁmwnm H _ i 4
s{auply &yl ul sa[OIMqN] AINTIT . a | ; ‘AT | o &C Ui o1 |
”mwﬂ:ﬂu_wﬂnﬂaﬂ Suypeas huﬂ_mﬂmﬂﬁwﬂm F | 09T [ OF2L [ Of | e s
'TRAT[ BT[] OT MaBJ B P 1 . ! |
ouo ul ampou L ! [emion usapds et = =] e _ ol a1 |10 _ ge | uir 01 |omegduwi] fivppxemgqng IXYXT
: sfuny up sanpou SUNIEIsEd BIBIONIP MA] ¥ _.__h.ﬂ... E6 PRI | O _ | B |
3 ) ® = = a3 =
=0 TR Bl o a8 & | g% |
W = = =% | = a =] o 25
Bl B e e Soal Bl '3
_ ’ = A | BEE| F |58 ud
By =4 == Ry e §F | exmymo jo ssumog Jo
. “ 10 _ " | EE 2 =a Taqmn
A |  wmonuing | W | EE _ g
; sammgad ar | = i E [
i e | _
nqaes : _ . .
7 30 Aoz m ! RN 30|
]

tnippuenue Juapn.aa fpgylgs fipue g ;vofishp (o saangnmo yim sjigqine wo sjuaw.eades UG TERIONT—T] A

shhd woul paaniqo oG apacagng

ATHV],



- = = 3 . = o
- a = o = = = Y o A T A P
kL 3 * ;.o
1




98

RO
ansE] dagpo @ Loupry ul 8[oaoqng agnuiu

taffun] wn osampon Ao Jupesses g Yo (R | O1s1 | 0l A e el | Ym 7l
IR0 =S M-.“.__._._.u..__ D HEqEY SnoastD P | _ |
ping fa0iwa Fulumvguoo ‘woap (ewep onsdn | Y uEl ¢ onegs _ Y (1 qng | G | 61 | P g1 £ 1
*[RULION SONEST) IO | ADUpIY UL [00] _ _ _ _ “(300aip) puw(d |
£218 amy * U] UL AIDGNY MU HBNIG (SARp ¢ POIIM 0627 | 0vaz 29 | At [ vt w0 oneydwdy Srejpxewqus | XX
_ | AW | .
TOX Pun A XX CXTXT 80tg 0 sacnpie i s1uqque wo spuanitdaday worpnaouf— 11 A ATEV ],
MO IO SROMMENINE = "jns @ OR[N0 SnousARuL = Tl g
"1 MOR]A AFRARIP O sAoupry ut ead _ . | _
w o7 dn ‘sapnpoun Anpusse  sfun] ur 8o _ “ | _ (g ugues) poepd
13 0] [PUOIFEdkId - uolEa] THA0] ENODEED 1109 LT Ty ML | DERE gog Qs 011 IF pugz T u.__._.."ﬂ__“_..u._rﬂ._. ._nH#:._HHE.t#m
amres qirs [uanuap ssounieadde wagiowm _ | _ (g J1qqur) paepd
0 ¢ guE M8 uosvRd AUIRE 107 Py H.__:____md “oge ¥ opel | 088 | FOg | tqne OL| &9 | M4 | L onpegdm gy Loepixenquy
“EpPIE] |
[EIYOUOIg Pus SIN[[IXE U1 S3[0pon snodse | |
1J0s : LOUPIY S0 11 P ugapds ur appasgng | { e _
apfuis ¢ efun] np sajoraqu) anurm may e _ | {uqs] 3T puBps " it —
{ I0IRA] [ROO] PAIEISDIN JO JUN0A0N UO POILY |BSUp g P OOl | 08G | fUE | Cqus ol | w2 |pug s |enwgdwdy lawpxewgng | CJIAXXT
Sikahe L = A _ . _ o
_ | = &= A * = = 5 o= |
| B = = | 4B 8 |geg| o -y
| | E | B | 8 | 82| B (E5E § |52
| = = W- | ._hn = =] 1 m =
_ I =2 & | e Eofamriey e |
"y _ s - I=Egl g | 28 | i
a=ay J0 g _ = = m_ AN Bz AINGNDG JO FRIN0L Jo
uonpeing | B [ b B | 28 | aaqumy
[*wommvad ur | & _ m. | BE |
[ Jqqua i 2
T _ . ‘InIMA JO {1

panueuea— ] A AIEY],



i1




100

‘Lraanealsar wonunoour (wuojasdeiiul pus sndeumnagns = A1 pu qns

‘gaanue 0 s[Iege

] ke
Sso[naaqn) [eBuen | Y oo % L opf o "qus g9 | W B
1SO[NAMDYNY [15UIE) .m. 0 _ (i 3190 e1) puw(d
: fi | “ oo % | peg | osg | cque | p. | g e | 6 OFFEHAAT ANILTRIIEE
€ e L e = | ions 0Lt | qns I _ L1 s El ,” i
i it | % zg p" .n s (a | "gns [ L1l LS | i 0
i £t 1ol £ | ooe | nae n ey 10- | E¥1 I 1 ._“u....r:.—_uu. pued
| | | = i . Fy
S150[noIPq] [BIauaT ooayy | sEepzel pOIT | O6F | 0aF | Cius to: | zix 435 1 n._uu,_._,_ﬂ.:r...,q_ﬁmwﬁ_::m ITAXXT
TR [ 0 pe | quos | o= | mg _ 3 ...
s i 7 i ’ ! - (g01 31qqea) puers
ar .., | g w | oz | ose ‘qus o 13 (i oneydud) Lavpxemeng
b i | & o L e _ i s | 881 | Was # : it
i B oy 2 fere | ooes | cqued |opc | R8T | AR < ”ﬁ g
BEO[NMIAgN) [wIAUag ¢ e ¢ 00g | A s b (o S i . ‘(10anip) puwld
s1son019qna [B1oued ooy | sAup 15 ‘palq 00e _ 008 7 qns - | Bel L LE = ﬁﬁEEE Eq:_naﬁn.u_m TXXT
et e " u | T - ———— | e rr—
‘s pue I3AT] MOL] PAUTENO m | _ |
"L §0 a0 anq ‘Aqreey et | | _ b & , 4
-I9T10 ¢ MOIUSWIO UFBUPOU JOIUAN | L w81 Y | 008 | 0T o L L
‘fmywel | Y 6Ll ¢ _ 0g¢ 0o ‘qus 891 | W= gl ;
- | _ (300a1p) pow(s
3T FRLALISTIO | . It _ eidwd] Livpixemong | X
P Bpupou Enosuwngns mofed [y | sLep el pALIIN . 0L0 _ Ol __ s Hu_« _ SH | i Z1 aTETY L I XIXT
_LTW L
=Ty | _ | afwp ui .
| speurg | perpu _ : siRp 01
_ ﬁ b B e : | HOIEA | oy | samgpuo
A T e _ u,_n_wﬂw_-ﬁﬂ.ma_ ~qus s
Tk, ! - il o af SINLNG JO A0AN0L o
RILLC: | E:ﬁﬂ “somurea s 30 H__p_ bt B Ak Laquan
- up Aul-samnd | POUIPT. |
30 3G FaM _

TIAXXT pue [XXT

“VIXT shig v seangma ypa shd-porand wo spusundadca voppoon ] — X @THV],






102

| _
25 | o8 Y | OSLT |0H0g | O WL & (T _HE" 1t e ol s
i £ m i i & __ 0RET _ 0L0% =1 OI T O[ | 8w _ g 0L | # b P TITAXY X
(=% Wi | W —”_...r 1 . Eih. | -u-u—._.n.-n —_. I ...H ﬁ.-—. _ _m..——”—. _ ;u.—. " e 2 : -__.
: s I ozel | 0092 | & |[wmr| o1 |82 102 S R . . “ IXEE
“ | _ | (10a11p) puv(d
& a “opy i OLFT | ooE | L 7 ‘mey | B o6 pig | opeydmi] Lmrxsmqnyg | v XXX
i . “ g5 = lozs |ospi| 9 lwmer ) oor | ur | pa | a9 | (w0eaw) puwiSousimesoRy | IIINX
BIEOTOOIG LY —Em_._bm____ oL pPeld| — | 00Ll _ £ — et O | 920 IPRE | LE 1T (10011p) 28AKT | " CTIIAX
*IBAI] pPUB sn[naIIuaA0ad ! _ _ o || W -
‘puupd [EMALED Ul A[MpOU dpordau-oase)) | Y oar ¢ 021 | OREZ | 18 '3 oot | _ _
M0 Jo aoupane Javld | |
[[IE3T8Y NOTIEI (U1 SHO[NOISq 0] { IDAT] UL _ | _
F3[01a011] pAISIIEE | WNDHSED PUE SUIIEaIU] _ | ]
[peus ‘sujuotueaced jo ssopnoseqnl gAY mmhé BFL ‘poIUIN | 0gel | 0oLt | et 7 mﬂ __ FEL O WD | oo | (309a1p) pue(d dlIRUAsA Y IIAX
A i
Slel a e al s e (an |
B = g = m Eegl E e
E|E| 2|85 " |2g5 5 |2
; = 2 <=2 = | &s
g I A = g . m.m_ E | g¢ BININD JO BDINOK it s
A | 30 vensing il - . £5 | # & [P AR
| samumeaf up | m i bt 55
_ [#0] = _
_ 10 M - ‘aInns 10 S[1BIAgY

‘panunuod—slinl w0 paranpge 110G SRy Han. [0 gaangpio ypm spana” wo spuaaley —X @14V,






104

TABLE X1.—Inoculation veperiments with weighed quantities of
apparendly wormal fisswes of tuberculons pigs.

A.—Pigs affected with mammalian tubercnlosis.

' g N & .
| 5 | | 2%
| 5§ |80 | 8% |

Number | Tissneg | wafd | o8& | =5 | : ; "

ofpig: || inceulabed | s E Eé 2= g | Duration of life and result,
| % (885 | 25 |
| o= 2Eg | 282 |
= | = i | e
- s I_ ==
X1V, Spleen ... 110 | 15| 3 | All killed in 51 daye.
Liver | 1800 | 8 | 3 | = 5 “
XXX, |[Spleen .| 100 | 3 | & | Allkilled in 45 days,
| Liver | 187D | ] 4 | Three killed in 44 day=; one
| died in 27 days.
Lungzs ... G20 45 o | All killed in 44 days.

XXXVI, | Muscle (hl- — | 58 4 | Four killed in 47 days; the
trate of | remainder died in from 26 to
emulgion). | 39 days.

XXXVIL | Spleen vor G 1 1 | Died in 21 days,

Liver 1611 8 3 | All killed in 42 days,
Muscle | = | 2 1 | Died in 41 day=.
XLIL Muzele — 25 11 Two died in 21 and 24 days;
. the rest were killad in 43 days,
XLIL Mracle = g 1 Two died in 30 days : two were
killed in 43 days.
Heartmuscle - 12-5 5 Two died in 26 and 32 days;
three were killed in 43 days.

XLIIL | Muscle : — 105 3 All died in from 26 to 29 dayz.

Heartmuscle | — 12°5 5 Two killed in 43 days: three
died in from 25 to 38 days,

XLVI. | 8pleen a0 5 5 | Threedied iu from 26 to 42 days;

| two were killed in 42 days.
Liver o0 | i | 4 Two died in 26 and 23 days;
| two were killad in 42 days.
Lungs g | 1 1 Killed in 42 days.

XLVIL. |Spleen s0 | 27| 2 |Onediedin 36days; one was

killed in 42 days,

XLVIIL, | Spleen L. 70 2 2 | Died in 30 and %6 days.

Liver e | LED 2 3 Died in 24 and 41 days=. «
Langst .| 550 i i Threedied in from 27 to 36 days;
! [ : two were killed in 42 days, one
| showing general tuberculosis,
LI Moscle .| — | 12 | e | All died in from 22 to 42 days.
= —SATES L | RS IR I — =
LY. Splecn L. | 90 | 125 | 2 One died in 32 days | one was
' killed in 42 days.
LIX. | Musele - 30 | 10 | Onedied in 34 days ; the rest
killed in 42 days.
= | = =
LXII. | Muscle It bl ] One died in 38 days; the resi

* In every case except one the inocnlated animnl was found free from tuberculosis.

killed in 50 days.

T In part of the lung tiesue not inogulated a single minute tubercle was seen.
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TABLE XI.—eontinued.

i

WTTion

oo
P oa ]

Number | Tizann
of pig. inocnlated,

b

Fuinea-

%

Daration of life and result,

in grammes,
inocnlate
ETAINE,

pigs inocnlated.

Weight of organ,

Number of

| Weight of

g

XXXL |Spleen | i ‘ All killed in from 44 to 47 days.
XNo leziong of tuberculozis,
Cultures from three guninea-

| pirs remained sterile,

Liver s | 1650 Bz | Two died in 30 and 41 days;
| ' two killed in 33 daysn No
lezionz of tnhercnlosis,

i One died in 27 days ; five killed
in from 44 to 47 days. No
lesions of tuberenlosis, Cul-
turez (from three) remained
=terile,

PRI

-
=it
-

=r

Lungs 700 riE

| All killed in 45 days. Nolesions
of taberculosis,
Liver o | 16GD 1 1 Killed in 45 days. No lesions
of tuberenlosis,
Lungs 200 2 2 | Died in 21 and 1 days. XNo
| lesions of tuberculosis,

at

XXXVIIL| Spleen ... 120 3

- - — e - e

[ Bpleen 6o | 1 2 Killed in 42 days. No lesions
i of tnberculosis,
Liver o I 5 4 # | Onediedin 23 days; two killed
| in 42 days. No lesions of
tnbersulogis.
Linnga 360 | -0 1 Killed in 42 days No lesions
| of tubercnlosis,
Mus¢le .. —— 2 7 | Three died in from 25 to 38
days; fonr killed in 42 days,
No lesions of tuberenlosis,

|

! . _.I —

LII. |8pleen ...| 90 3 4 | One died in 27 days; three

killed in 42 days. No lesions

of tnbercnlosiz, but enlture of
avinn tubercle baeilli derived
| from the spleen of one,

Liver we | B00 35 4 | Two died in 23 and 25 days;
two killed in 42 davs, No
lesions of tuberenlosiz, hat
enltnres of avian tubercle
bacilli from the spleens of the

i | two latter.
Musecle ... - | I8 G | Two died in 25 and 32 days;
| tour Eilled in 42 days, No
lesionz of tuberculosis; cul-
tures from the spleens of four
were negative,

LIII. | Liver | 10850 | 2 | 2 |Both killed in 42 days. No
| lesioms of tonbercenlosis, but
cultures. of avian tubercle
bacilli from both spleens,

[
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TasnLe XIL—Tnoculation erperiments with weighed guentities,
trealed with antiformin, of apparently normal  tissues of
fuberculons pigs.

A.—Pigs affected with mammalian tuberculosis.”

3 |2 |22 |4«
2 |5 i _% 2
| = Fel ==
Nuwmber Tissue | © I §§ tit E tl e ; :
of pig. [inaculated. 2 & | = 2 jE E 2 g Duration of lifeand result,
koS g5 | 258 £
28 |2 ez |25
£o | BEg | BB |28
w (BT | BT 2
XXVIL |Spleen... | @96 | 30 4°6 | 2 | Both killed in 44 days,
| Lomgs ... ¢ i 76 T ¥ 5 i
XXX, |Liver .| 5% | o 5 2 | Both killed in 45 days.
[ R B b o) i 2 One died in 42 days ; one killed
[ in 45 days.
| Lungs ... = T T 2 | Both killed in 45 days.
LXX. |Idver ..| 29 Hil 'J 3 | Death occurred in 14, 23 and
, 39 days.
| Spleen .. | . ; g 3 | Two died in 25 and 54 days
! , one killed in 58 days.
[ Lungs ... . o 9 3 |One died in 20 days; two
i | killed in 58 day=.
| 1
pod ) Liver ... | 26% A — 2 | (General tuberoulosis in hoth,

e e e

B.—Pigs affected with avian tubereulosis,

1

XV. |Spleen..| 19 | 60 6 | 2 | Both killed in 48 days. No
| legions of toberculosis,

| Liver- .. i 20 2 | Both died in from one to thres
: = days.
Imimge | | o 12 2 | Both killed in 48 days. No
i lesions of tnberenlosis,
AVIL ' Luugs ... | 2as | 40 1 2 | Both killed in 12 days. No
| | | lesions of tuberculosis,
| [ { |
NXIX, | Spleen ... | Iof | 45 5 | 2 | One died in 33 days ; one killed
in 43 days. No lesions of
| | tuberculosis, but o culture of
| avian tubercle bacilli from
| i the spleen of the latter,
| Bawee || sl s 30 3 | All died in one day.
| Musele i e 56 | | Died in 36 days., No lesions of
E | IF tuberculosis.
e | E | i

=14
-

XXXIX, |Spleen... | 296 | 69 10 | All died in from 10 to 22 days.
' | No lesions of tuberculosis.

LAveT oo o | o 12 4 | All died in one day.

Lungs ... i o 13-5 3 | Onedied in 34days; two killed
} | in 44 days. No lesions of
| ! tuberonlosis,

* In these cases the inocnlation experiments were all negative, with the exception
af the last.
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Part II.

EXPERIMENTS ON THE PRODUCTION OF LOCALISED
TUBERCULOSIS IN PIGS BY FEEDING WITH MAMMA-
LIAN TUBERCLE BACILLL

INTRODUCTION.

In the preceding part of this Report the work on naturally acquired
tuberculosizs has furnished ample evidence that tubercle bacilli of
avian tvpe may be ingested by the pig and infect its tissues without
causing lesions exeept in the glands of the alimentary tract. Dut as
regards the possibility of similar latent dissemination of mammalian
tubercle bacilli, the data therein reported are insufficient to justify «
zeneral statement, Had the material received at the laboratory from
the slanghter-house always been perfectly fresh., and had it been
pussible, by direct ingpection of the local lesion, to distingunish with
certainty the avian from the mammalian cases, further examination
of slanghter-house material of the latter type would probably have
served to elueidate this point.  Experience showed, however, that
the material received was often not sufficiently fresh for animal
inoculation in suitable bulk, nor was it possible to deecide from
inspection of the local lesion in cages of slight tuberculosis whether
the infection was due to the avian or to the mammalian bacillus,
Hence it was found expedient to attempt the experimental production
of localised tuberculosiz by feeding pigs with small doses of tested
straing of mammalian bacilli. In this way the unnecessary investi-
gation of further cases of avian tubercnlosis was obviated, and it was
vagy to obtain, under fuller precauntions than are f-E"’:E-lIJl& at a
Blﬂughter-hﬂusﬂ. a supply of apparently normal tissues which could
be inoculated into guinea-pigs in adequate quantity without the risk
of causing premature death owing to post-mortem infection of the
pig’s tissues with extraneous organisms.

In the last week of July, 1912, six pigs, aged four months, were
obtained from a model farm near Cambridge. After arrival their
temperatures were taken for several days and were found to be sufhi-
ciently steady for a tuberculin test, which was made on August Jwd,
3 ee, of old tuberculin from Meister, Lueius, and Bruoning being
inoculated subentaneously at the root of the ear. A negative resalt
was obtained in each case.

The pigs were then fed with cultare from Pig XXI1., the cultural
characters and virulenee of which were typieal of the bovine tuberele
bacillus, Bach pig was fed separately, The estimated dose of
culture in normal saline solution was poured into sterile milk in the
feeding trough : the mixture was readily drunk by the pig.

A second bateh of six pigs was fed on October 3lst, with the same
virus as the first, after the tuberculin test, following the same pro-
cedure as hefore, had been applied with negative results.

A third bateh of six pigs, also proved free from tuberculosis by

application of the tuberculin test, was fed on Febrnary d4th, 1913,
Four of the pigs received the same virus ag the former, The
remaining two were fed with colture from Pig LXX 'ﬂ",, a mammalian
virus of abundant cultural growth, virulent for guinea-pigs and of

low virnlence for rabbits
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S ey,

There were no visible lesions of tubarculosis, but tuberele bacilli
were present in the left submaxillary lymphatic glands,

BiG 3,

Fed on Angust Hed, 1912, when four months old, with ‘001 mg.
of ealture of tnbercle i)ﬂ&llla of bovine type.

Tested with -3 ce. of tubereulin on October 23rd, 1912, with
negative regnlt,

Killed on Octoher S0th, 1912,

Duration of experiment-—=338 days,

Post-maortem Resulis,

All the tissues were macroscopically normal ; no forther
investigations were made.

Pro 4.

Fed on Augnst drd, 1912, when four months old, with <001 mg,
of culture of tuberele bacilli of bovine type.

Tested with 3 ce. of tuberenlin on Oetober 23rd, 1912 : with
positive result.

Killed on Oetober 29th, 1912,

Duration of experiment—387 days.

Poslainortem Reswlls.

Srelbmazillary Lymphatic glands. —<0n both sides the glands anterior
to the salivary glands were tuberculons. They were only moderately
enlarged and were closely beset with diserete, caseons nodules, the
largest measuring between 3 and 4 mn, in diameter.

Mesenteric glands.— Macroscopically normal.

Lungs.—DBeneath the pleura were two minute grey tubercles with
opague centres. One of ihese, together with the surronnding tissue,
weighing 95 gms., was emnlsified and inoculated into five guninea-
pigs, all of whieh developed tuberculosis.

The remainder of the lung tissne was macrogcopically normal,
225 gms. of this tissue were removed from various parts of the lungs
and inoculated into 11 guinea-pigs, all of which were found to be
free from tuberculosis when killed 43 days afterwards,

Bronehial glands-—Macroscopically normal. Portions weighing
2:1 gms. were inoculated into three guinea-pigs, all of which were
fonnd to be free from tuberculosis when killed 43 days afterwards.

Liver —Three grey foci of doubtfnl nature were found. These,
together with the surronnding tissue, weighing 1 gm., were
inoculated into two guninea-pigs, which were found free from

_tuberenlosis when killed 43 dayvs afterwards.

The remainder of the liver was macroscopically normal. Portions
from warions sites were removed for inoculation. 36 gms. were
inocnlated into 13 guinea-pigs, all of which were found free from
tnberculosis when killed six weeks afterwards.  Another gninea-pig,
inoculated with 4 gms., died in 31 days; another, inoculated
with 2 gms., died in 29 days; both were found free from tuber-
culogis, In addition, three gninea-pigs, inoculated with various
doses, died in less than three weeks but were found free from
tnberculosis,
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Spleen,—Maecroscopically normal. 473 gms. were inoculated into
14 guinea-pigs, all of which failed to show tubercnlosis when killed
six weeks afterwards. One additional guinea-pig died prematurely
(in 16 days) after inoculation with 1 gm., and was found free
from tuberculosis.

All other tissues.—Normal.

Sy,

Tuberculosis of the submaxillary lymphatic glands and of a piees
of lung which contained a minute tuberenlous focus, All other
tissnes free from tnberele baeilli, as shown by animal tesis with
22:5 gms. of lung, 2-1 gms. of bronchial glands, 42 gms. of liver, and
47-3 gms. of spleen.

PI:h;

Fed on August 3rd, 1912, when four months old, with 0001 mg, of
enlture of tubercle bacilli of bovine type.®

Tested with =3 ee. of tuberenlin on October 21st, 1912, with negative
result.

Fed on Oectober 30th, 1912, with 1 mgz. of culture of tubercle
bacilli of bovine type,

Killed on January 16th, 1915,

Duration of experiment—I166 days.

Post-moitemm Resulis.

Left submeeillary lymphatic glands.—One, the largest, contained
four tubercles, the smallest a minnte foeus ; the iwo largest were
vellow, caseons, gritty and the size of millet seed. No other lesions
were seen. Three gninea-pigs were inoenlated with apparently
normal tissne and were found healthy when killed 42 (ays
afterwards.

Right submazillary ymphatic  glands—Apparently normal.
Three gninea-pigs were inoenlated and were found healthy when
killed 36 days afterwards.

Mesenterie glands—In one gland there was a yellow, easeons,
eritty nodule, with fine, gritty streaks: it was larger than a hemp
seed and easily shelled out from the surrounding tissne. The other
megenteric glands appeared normal. Three gninea-pigs were inocn-
lated with the apparently normal tissne ; one was found free from
tuberenlosis when it died 36 days afterwards ; the other two were
found healthy when killed 56 days after inoculation.

Lungs.—Apparently normal. Twelve guinea-pigs were inoculated,
each with 2:4 gms. of tissne; 11 of these died from aente infection
in from one to four days; the twelfth was found healthy when
killed 56 days after inoenlation,

Bronchial glands—Normal.

Liver.—Apparently normal, 25 guinea-pigs were inoculated, each
with 2:7 gms. FEight died prematurely ; one died in 23 days and
was found free from tuberculosis ; sixteen were found healthy when
killed in from six to eight weeks after inoculation.

Spleen.—Apparently normal. Eighteen guinea-pigs were inoen-
lated, each with 2 gms.  One died 27 days afterwards and was found
free f'mm tuberculosis ; 17 were found free from tuberenlosis when
post-mortemed from six to eight weeks afier inoenlation.

All other tissues,—Normal.

* On ench of the five fullnwing: qiu;,-a_ Pigs 5 and 6 shared in their ordinary food
a gingle dose of 0001 mg.
32536 H
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Nummary.

Maeroscopie tuberculosis in one snbmaxillary lymphatic gland and
one mesenterie gland ; no tnberele bacilli in apparently normal
tissue, as shown by three guninea-pigs inoculated with left sub-
maxillary glands, three inoculated with right submaxillary glands,
three inoenlated with mesenteric glandg, one inoenlated with 2:4 gms,
of lang, 17 inoculated with 459 gms. of liver, and 13 inocuolated with
a6 gms, of spleen,

Pra 6.

Fed on Augnst drd, 1912, when fonr months old, with ‘(001 mg.
of enlture of tuberele bacilli of bovine type.

Tested with 3 ce. of tuberenlin on October 25vd, 1912, with
negative resnlt.

Fed on October 30th, 1912, with ‘1 mg. of culture of tnbercle
bacilli of bovine type.

Killed on January 17th, 1913,

Post-morfent vesulfs.

Left subinaeillary tymphatie glands.—Apparently normal. Three
rninea-pigs were inocnlated and were fonnd free from tnberenlosis.
One died in 29 days; the other two were killed in 42 days.

Right  submaeilary  Tymphalic  glands.—Apparently normal.
Three guninea-pigs were inoculated and were found healthy when
killed 42 days afterwards,

Mesenteric glands.—One gland, about the size of a thrush’s egg,
was fonnd on section to be composed thronghout of caseo-necrotic
tissne in which were yellowish caseons patches and fine streaks,
rather more opaque but not obviously gritty. The whole mass
readily shelled out, leaving only the capsnle, which was slighily
thickened. 1In a smear two tubercle bacilli were found.

Langs.—There were seattered, minute hemorrhagie points on the
surface. In the left anterior margin was a minute grey tabercle
which eontained a gritty centre, In the posterior lobe of the right
lung there was a vellowish tuberele, less than a rape seed, with a
fibrons capsnle in a soft caseons centre. In smear preparations
two tubercle baecilli were seen in one of three tubereles and one in
another.

The rest of the lnng tissne appeared normal. Portions of it were
inoculated into 18 guninea-pigs, each receiving 1°5 gms. Two died
prematurely and a third, showing no tuberculosis, in 22 days;
14 were found free from tuberculosis when post-mortemed from
six to eight weeks after inoeunlation. One killed in 36 days was
found affected with tuberculosis which from its distribution was
abviously due to spontaneous infeetion.

Liver.—~There were two minnee opagque tubereles.  In a smear no
tubercle bacilli were seen.

The rest of the tissne appeared normal,  Portions were inoeulated
into 18 gninea-pigs, cach receiving two gms. ; five died prematarely ;
eight were found tnberenlons ; five were found free from tuberenlosis
when killed saven weeks after inoculation,

Portal glands.—In one there was an irregnlar caseons foens, Ina
smear no tubercle bacilli were seen,
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Pic 9.

Fed on October 31s, 1912, when | months old, with 01 g, of
tubercle bacilli of bovine type.

Killed on Jannary 23rd, 1913,

Duration of experiment—84 days.

Post-morten IResulis,

Left sulmazillary lymphatic glands.—Two were normal, A third,
the size of a pigeon’s egg, was about twao-thirds replaced by caseo-
neerotie tissue with opague gritty streaks ; the remainder was trans-
Incent and beset with opague cageons foci.

Right submaxrillary tymphatic glands.—Two were normal. A
- third resembled the toberculons gland on the other side, but was
caseo-necrotic almost thronghout, A fourth contained a small collee-
tion of caseons tubercles.

Mezenteric glands.—These contained ecasec-neecrotic nodules np 1o
a robin’s egg in size.

Lungs.—T'here were sparsely scattered minnte, caseating tubercles,

Branehial glands.—0One showed a caseons focns,

Liver.—Similar to the lungs.

Poptal glands,—There were a moderate number of minuie eageona
foei.

Spleen,—Normal,

Kidneys.—Normal,

Sitmmaiy.
Diggeminated tnberenlosis,

P1a 10.

Fed on October 31st, 1912, when four months ald, with *01 mg. of
tubercle bacilli of bovine type.

Killed on Janunary 25¢ed, 1913,

Duration of experiment—54 days.

Post-morlem Rezilis,

Right submaxillavy lymphatic  glands.—Apparenily  normal.
Three gninea-pigs were inocnlated and were found free from taber-
enlosis when post-mortemed 6 weeks after inoenlation.

Left submazillary ymphalie glands.—Apparvenily normal. Three
eninea-pigs were inoculated, One died prematnrely ; the other iwo
were found free from tunbereulosis when post-mortemed 30 and
46 days after inoculation.

Mesenteric glands,—Two small ileo-colie glands were partly easeons,
A third showed two caseons foei.  In a smear tnbercle hacilli were
moderately numerous,

Latigs.—Normal.

Bronchial glands.—XNormal,

Liver.—In the substance were tgo minuie tubercles.

Portal glands.—Caseons foei were feund,

Spleen.—Normal.

Aidneys.—Normal.

Stemmcriy.
Disseminated taberculosis,



117
Pig 11.

Fed on October 31st, 1912, when four months old, with -1 mg. of
tubercle baeilli of bovine type.

Killed on January 24th, 1913

Duration of experiment—=3835 days.

. Post-moriem Resulis,

Submea illary and cervical lymphalic glands.—Normal.

Mesenteric glands—The majority were entensively tuberculons,
being enlarged and replaced by caseo-necrotic tissue.

Lungs.—There were scattered minute, caseating tubercles.

Bronchial glands—Several showed small cagseons patches.

Liver.—There were scattered minute, grey tubercles with caseous
centres.

Portal glands.—Three showed caseous patches,

Spleen.—XNormal,

Kidneys.—Twuo or three tubercles were seen in each.

Smmery.
Disseminated tuberculosis,

Pia 12.

Fed on October 3lst, 1912, when four months old, with -1 mg, of
tubercle bacilli of bovine type.

Killed on Janunary 24th, 1913,

Dration of experiment—38) davs,

FPost-mortem Results,

Right submoedllary ymphatic glends—There was a gland, the
size of a pheasant’s egg, composed of firm, translucent tissue heset
with caseous, gritty masses.

Left submarillary lymphatic glands.—There was a gland, the size
of a partridge’s ege, which resembled the tuberculous gland on the
other side.

Mesenteric glands—Many were enlarged and easeous.

Lungs.—There were scattered caseatling tubercles up to a millet
sueed in size.

Bronchial glands,—These contained discrete caseous tubercles and
patches,

Liver—Similar to the Inngs.

Portal glands.—Similar to the bronchial.

Spleen.—In the substance were two tubercles, one the size of a
rape seed, the other of a millet seed.

Lnguinal and cervical glands—Normal.

Sunmary.

Digseminated tuberculosis.

. Pig 1.

Fed on February 4th, 1913, when four months old, with 10 mg. of
tubercle bacilli eultivated from Pig LXXV., a virus of human type,

Killed on May 1st, 1913,

Duration of experiment—86 days.
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Puost-mortem Results.

Submazillary lymphatic glands—Two on each side were slightly
enfarged and contained discrete, soft, yellow, caseous and slightly
critty nodules varying up to a small pea in size and easily shelling
out. Tubercle bagilli were scanty. One or two glands on each side
were small and appeared normal.

Mesenteric glands.—The majority contained discrete, yellow,
caseous tubercles, easily shelling out.

Luwngs.—There were three small, translucent tubercles, with
caseons centres : no tubercle bacilli were seen in two smears.
Twelve gninea-pigs were inoculated with apparently normal lung
tissue, each receiving 2 gms. One died premature; eleven were
killed in 42 days; ten of these were found healthy ; in the remain-
ing one there was early general tuberculosis.

Rronchial glands.—XNormal.

Liver—One minute, opague tubercle and two grey nodules, up to
small pea in size, were found. The nodules were inocunlated into
two guinea-pigs, which were found healthy when killed 42 days
afterwards. Twelve guinea-pigs were inoculated with apparently
normal liver tissue, six receiving 3 gms. each and six 45 gms. each.
Two, which died in-28 and 33 davs, were found free from tuber-
culosis ; the remaining ten were found healthy when killed six
weeks after inoculation.

Portal glands.—Normal.

Spleen.—Apparently normal.  Sixteen gninea-pigs were inoculated,
vach receiving 2 gms,  One, which died in 23 davs, was found free
from tuberculosis ; the remaining 15 were found free from tuber-
culosis when killed six weeks after inocnlation.

Summary.

Tuberculosis of the submaxillary and mesenteric glands, Three
minute tubercles in the lungs; of 22 gms. of apparvently normal
lung tissue, 20 were free from tubercle bacilli but fwo were tuber-
culous, No tubercle bacilli in the liver, as shown by the inoculation
of 3% gms. No tubercle bacilli in the spleen, as shown by the
inoculation of 30 gms.

Pig 14.

Fed on February 4th, 1913, when 4 months old, with 3 mg. of
tubercle bacilli enltivated from Pig LXXV., a virus of hnman type.
Killed on May 1st, 1913.

Duration of experiment—a6 days.

Post-moriem Reswlls.

Stbwrillary tymphatic glands,—Two on each side were slightly
enlarged and beset with small vellow, caseous and gritty patches
and tubereles. Tubercle baeilli were very scanty.

Mesenteric glands—Almost all were slightly enlarged, feeling a
little firm, and beset with small, vellow, caseous and gritty patches
and tubercles, not readily separated from the surrounding tissue.
In a smear no tubercle bacilli were seen.

Lungs—Apparently normal. 14 guinea-pigs were inoculated, each
receiving 2 gms. Two died prematurely ; of the remainder, killed
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six weeks after inoculation, six were tuberculous and six were
healthy.

Bronclinl glands.—Normal.

Liver—Four submiliary tnbercles were seen beneath the surface
and one in the substance. These were inoculated into two guinea-
pigs and produced general tuberculosis,

Apparently normal liver tissue was inoculated into 20 guinea-pigs,
each receiving 246 gms,  Two died prematurely ; of the remainder,
killed six weeks after inoculation, two were tuberculous and 16 were
healthy.

Portal glands—Two indefinite opague foei, in which no tubercle
bacilli could be found.

Spleen.—Apparently normal, 11 guinew-pigs were inocalated, each
receiving 23 gms.  One which died 31 days after inoeunlation was
found free from tuberculosis. The remainder were found healthy
when killed six weeks after inoculation.

Sternary.

Tubereulosis of the subimnaxillary and mesenteric glands and
four minnte tubercles in the liver. Of 24 gms. of apparently
normal lung, 12 were tuberculous and 12 were free tubercle bacilli.
Of 46°8 gms. of apparently vormal liver, 52 were tuberculous and
416 were free from tuberele baeilli. 275 gms. of apparently normal
spleen were found free from tubercle bacilli.

Pia. 15.

Fed on February 4th, 1913, when four months old, with 005 mg. of
tubercle bacilli of bovine type.

Killed on April 30th, 1913.

Duration of experiment—85 days.

Post-mortem Resulls.

Right  submaxillary  bpnplatic  glands, — Apparently  normal,
Three guninea-pigs were inoculated ; one died prematurely ; in the
olther two, which died in 35 and 37 dayvs, no tuberculosis was fonnd.

Left submaxillary lymphatic glands.—Apparently normal. Three
suinea-pigs were inoculated and were found healthy when killed six
weeks afterwards.

Mesenteric glands.—Normal, except for one minute, indefinite,
opaque focus in which no tubercle bacilli could be found,

Other organs.—Normal.

SR ry.

The animal escaped infection.

- Pia 16.

Fed on Febronary 4th, 1913, when four months old, with 005 mg.
of tubercle bacilli of bovine type.

Killed on April 30th, 1913,

Duration of experiment—385 days.
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Pust-mortem Resulis,

Right submazillary  lymphatic “glawds. — Apparently  normal.
Three guinea-pigs were inoculated and were found free from
tuberenlogis when killed six weeks afterwards,

Left submacillary lymphatic glands—Apparently nornal. Three
eninea-pigs were inoculated and were found free from tuberculosis
when killed six weeks afterwards.

Other organs—Normal.

Surnary.

The animal escaped infection.

P A4

Fed on February 4th, 1913, when four months old, with 002 mg. of
tubercle baeilli of bovine type.

Killed on April 29th, 1913,

Duration of experiment—=s4 dayvs,

Postomortem Resulls.

Submacilary lymphatic glands—XNormal on both sides,

Mesenteric glands.—One, measuring 37 x2x 17 cm., was three-
fourths composed of grey tissue with a close, gritty, caseous network :
the remaining fourth contained scattered caseons foci. The other
uglands were normal.

Lungys—Apparently normal. Seventeen guinea-pigs were inocu-
lated, each receiving 2 gms.  General tuberculosis was produced in
11; the remaining six were found healthy when killed six weeks
after inoculation.

Bronchial glands.—Normal.

Liver.—Just beneath the surface were four uniformly grey
translucent nodules, up to a millet seed in size. On section there
were found six translucent nodules, some with minute opague points,
up to a miliet seed in size, and two fibrous nodules, the size of hemp
seed, with chalky centres. In a smear no tubercle bacilli were seen.
The nodules were inoculated into two guinea-pigs, in which they
produced general tuberenlosis. Nineteen gninea-pigs were inoculated
with apparently normal liver tissue, each receiving 2:5 gms. Tuber-
culosis was produced in nine ; of the remaining ten, two, which died
in 33 and 37 days, were found free from tuberculosis, and eight were
tound healthy when killed six weeks after inoculation.

Portal glands.—In the cortices of two were several small patches
of minute, irregular, opague, yellow foei, in one of which distinet
grittiness was detected.  In a smear one tuberele bacillug was scen.

Spleen—No visible tuberculosis; Malpighian bodies prominent.
Fifteen guinea-pigs were inoculated, cach receiving 2 gms. One died
prematurely ; the remaining 14 were found healthy when killed six
weeks after inoculation.

Strmary.

Tuberculosis of a mesenteric gland. Of 34 grammes of apparently
normal lung, 22 were found tuberculous and 12 free from tunbercle
bacilli.  Of 475 grammes of apparently normal liver, 22:5 were found
tuberculous, and 25 free from tuberele bacilli. 285 grammes of
apparently normal spleen were found free from tubercle baeilli.
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TAaBLE XIV.—continued.

o .
= = -g = G Post-mortem results,
= S23C2%
TPiaaiia i o O e e =
E | Tissue inoculated. |[SE=)= §2
= T 28 ZE 8 OGuinea-pigs [ree from uinea-pigs
=] i-'= ErE 2 tuberenlosiz, tnherenlons,
|
T e = 1 Pz
| Gms. |
14 | Langs e M | 12 Bix killed in six weeks | 8ix  developed
! | tuberenlosis.
*Liver... e | 3 |18 Sixgeen  killed in gix | Two  developad
| weeks, tuberenlosis,
Spleen e | 2705 | 11 ' One died in 31 days;
| | L were killed in six
weeks,
17 | Lungs on |4 17 Rix were Killed in six | Eleven developed
| weeks. tuberenlosis,
*Liver... .. o | 4705 18 Two died in 85 and 37 | Nine  develope
; days ; eight were killed |  tnberenlozis,
in six weeks.
Spleen o = 25 | 14 All killed in six weeks,

* The whole of the inoenlated tissue, after careful dissection, was found fres
from vigible lesions, bhot elsewhere in the =ame specimens seanty and minute foci of
tuberenloziz werse seen.

GENXERAL RE2ULTR OF THE ENQUIRY.

Part I
Sourece and Character of Material Investigated,

During this enquiry the tissues of 100 pigs obtained from the
slanghter-honse have been investigated in the laboratory.

Thirty-four of these cases were obtained from Birmingham dnring
the course of the inspectors’ routine work at varicus slanghter-honses
between March Sth, 1911, and November 26th, i912 ; they were all
sent for examination as eases of localised tuberenlosis, but no infor-
mation is available as to the proportion of these to the total number
which may have been localised. The remaining 66 were obtained
from the Brighton Borongh Abattoir. Between January 25th,
1911, and January 16th, 1913, every pig killed at this slanghter-
house was specially examined with a view to ascertaining whether
it was a suitable case for the present enguiry. During this period
the total number of pigs killed was 24,144 ; of these, 200 were
found by the inspector to be affected with generalised inberculosis,
H493 with slightly disseminated tuberculosis, and 59 with localised
tnberculosis,  All the last mentioned 59 cases were sent to the
laboratory and were examined, together with seven of the cages of
slirht dissemination.

Of the 34 Birmingham pigs, the tnberculosis in nine has been
proved by enltural and experimental investigation to be due to infee-
tion by the avian tubercle baeillus, and therefore caused in all
probability by ingestion of the execreta of fowls affected with this
diseage. Twenty-two of the cazes have been proved, enltnrally and
by animal experiment, to be instances of infection with mammalian
tubercle bacilli. Thesge inelnde one where there wasa donble infection,
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the mesenteric glands vielding a pure culture of avian baeilli and
the submaxillary glands a pure strain of mammalian bacilli. The 22
mammalian strains all exhibited the typical cultural characteristics
of tubercle baecilli of bovine origin. Amd 21 of these were also
identical with the bovine bacillus in their high pathogenicity for
rabbits ; it is therefore probable that these bacilli were introduced
by the ingestion of milk, fieeal exereta, or other material derived from
tuberculous cattle. The remaining virus, though identieal in eultural
characters with tuberele bacilli of bovine origin, exhibited relatively
low virulence for rabbits. In two of the three remaining cases the
lesions were anatomically typical of tuberculosis, but the type of
bacillus was not identified, as no living tubercle bacilli could he
recovered from the lesions, In the third the lesions produced general
tuberculosis of mammalian type in guinea-pigs, but a enltnre was not
obtained.

The 5 Brighton cases which were sent as localized were investi-
cated in the same way as the Birmingham cases. Seventeen
were found to be due to infection with the avian tnbercle bacillus:
from two of these 17 cases an acid-fast bacillus other than a tuberele
bacillns was also isolated, Twenty-five of the cases have been
proved, eulturally and by animal experiment, to be instances of
infection with mammalian tubercle bacilli. Twenty-three of these
mammalian strains were in eultural characters identical with tubercle
bacilli of bovine origin, and, with one exception, were alzo typical of
bovine bacilli in their high virnlence for rabbits. One of these
virnlent strains was obtained from a case of double infeetion : the
lesions in the submaxillary glands yielded a pure enlture of “bovine ™
baeilli, whilst from apparently normal liver tissue there was obtained,
through the guinea-pig, a enlture whieh was engonie in growth and,
like the common eugonic bacillus of human origin, of low virulence for
rabbits. One virns, thongh identical in cultural characters with tuberele
baeilli of bovine origin, exhibited relatively low virulence for rabbits.
The remaining strain differed from the above 23 in that it resembled
the eugonic bacillug of human origin, being of abundant culiural
growth and low virnlence for rabbits. In two instances the lesions
produced general tnberculosis of mammalian type in guinea-pigs
but cultures were not obtained. Of the remaining 13 cases, eight
were found after investigation not to be of a tuberenlouns nature,
the remaining seven were anatomically typiecal of toberculosis,
but either owing to the bacilli being dead (5) or from some accidental
eause (2), the type of bacillus could not be identified. Of the seven
Brighton eases which were gent as examples of slightly disseminated
tuberenlosis, one was found not to be a case of tubereulosis, and in
one the disease was too extensive to fall within the scope of the
present enguiry ; the remaining five were all due to infection with
mammalian tubercle bacilli exhibiting cultural and experimental
characters identical with those of tubercle baeilli of bovine origin,

The results with the material obtained from Birmingham and from
Brighton may now be considered collectively. Tubercle bacilli have
haen obtained in enlture from 78 pigs. The disease was due to infee-
tion with the avian tubercle bacillus in 26 pigs, with the typieal
hoving bacillug in 47 pigs, and with the typical eugonie *“human™
baeillus in one pig. One pig was infected with a mixture of typical
avian and bovine baeilli, and one with a mixture of typical hovine and
“human " baeilli. In two pigs infection was dne to mammalian
tuberele bacilli of atypical nature ; these two virnses combined the
cultural characters of the bovine bacillug with the relatively low
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virulence of the eugonic “hnman™ type. In two cases an acid-fast
bacillng other than a tuberele bacillug was obtained, on hoth oceasions
in asgociation with the avian tnbercle bacillus,

Distrilition of Lesions in Avian and Mammalion Twbercwlosis,

The following is a summary of the distribution of the disease
observed on careful naked-eve inspection of the 26 cases of avian
infection, In 18 eases the submaxillary lymphatic or mesenteric
rlands alone were visibly tuberenlons, In the remaining eight, in
addition to tuberculogiz of the above-mentioned gronps of glands,
minute tubercles were seen in one or more of the following
tissnes ;—the lungs, the bronehial glands, the liver, and the portal
rlands,

In the 50 cases, sent as localised, where infection was found to he
dne to the mammalian tubercle bacillus, the distribution of visible
disease was brielly as follows., In 16 cases the submaxillary
lymphatic or mesenteric glands alone were visibly tnberenlons, In
14 cases, in addition to tuberculosis of the above-mentioned groups
of wLuul-q. minnte disseminated lesions were seen, similar in character
and distribution to those found in the cases of avian infection. In
the remaining 20 cases the amount of visible dissemination was
greater® ; it varied in qnantity, being sometimes only slightly more
than in the last-mentioned group of nine cases, but in other instances
extending to general tubereulosis of the Iungs, the bronchial glands,
the liver, the portal glands, the spleen, and occasionally the ingninal
glands. In fact the amount of dissemination wag in some instances
quite as great as that found in the seven cases sent as examples of
slight dissemination.

It will thus be observed on ecomparing, as regards presence or
absgence of visible dissemination, the cases of avian infection with
those cases where infection was due to mammalian bacilli, that in
18 avian and 16 mammalian eases the disease was strictly limited
to the submaxillary or mesenterie glands ; in 8 avian and in 14
mammalian cases there waeg slight visible dissemination beyond
these regions ; none of the avian eases showed more than such slight
diggemination ; in the remaining mammalian eases the amonnt of
disgemination was greater than in any of the avian cases.

Comparison of Primary Lesions in Avian and Manomalion
Tulerenlosis.

A comparison of the macroscopic disease in the submaxillary or
mesenteric glands, produeed respectively by the avian and the mam-
malian fubercle bacillus, brings out the following features : When
the infection was due to the typical bovine baeillns, the glands were
commonly enlarged, often to a marked extent, and freguently
the adjacent glands had become fused into a eoherent mass. On
section the gland substance was often found to be partly or com-
pletely replaced by fibro-caseous, gritty material embedded in a firm,
translncent matrix. When the infection was due to the avian bacillus,

* For the purpose of the laboratory investigation, the inspectors were asked to
refrain from freely incising the fissues; hence their opportunities for examination
were restricted and they were unable to gnarantee that a caze was strictly localised,
but limited themselves to the statement that no tuberenlosis was discoverable in any
particular pig except in the specimens sent to the laboratory,
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the glands were often not enlarged, and when enlargement was.
present, it was usually slight or only moderate in amount. On
section, the glands were found to contain a varying number of caseons
and gritty or calecareous nodules, which were easily shelled ount of
the surrounding gland tissue and left behind smooth, fibrouns-walled
cavities. But there were several instances where the macroscopic
appearances failed to give correct indication of the type of bacillus.
caunsing the infection. For example, in Pigs LVIII and LXVI,
where infection was due to the avian bacillus, the glands were
moderately enlarged and the lesions were not encapsuled ; again, in -
Pige XXXVI and LXV, where infection was due to mammalian
bacilli of bovine type, the glands were not definitely enlarged and
the lesions, which were small and discrete, ghelled out readily. The
number of bacilli found in smear preparations from the affected
glands was often an important indication of the nature of the bacillus.
In a gland which, macroscopically, suggested avian infection, the
pregence of numerous bacilli gave sapport to this suspicion, which
was confirmed generally, though not invariably, by subsequent
investigation ; but searcity of baeilli, though usually associated with
mammalian cases, was found to be inconclusive, as this condition
also occurred in some of the avian infections.

Evidence of Dissemination apart from Visille Lesions,

The following are the results obtained with experiments designed
to determine the presence or absence of tubercle bacilli in the
apparently normal tissues of the tuberenlous pigs obtained from the
slaughter-house by the described method of seleciton. Portions of
one or more of such tissues were investigated, by inoculation of
guinea-pigs, in 19 ecazes where the infection in the pig was due to the
avian bacillus; in six of these pigs the presence of tubercle bacilli
was demonstrated in one or more of three apparently normal organs
(lungs, liver, and spleen) and in a seventh case in the musele. This
capacity of the avian.tuberele bacillus -to reside in the tissues with-
out causing a reaction leading to the produoction of manifest lesions
i8 a characteristic which has been demonstrated in guinea-pigs
a8 well as in swine. In 21 ecases where the visible lesions in the
glands of the alimentary tract were due to mammalian tubercle
bacilli with the cultural characters of bovine baeilli evidence was
sought as to the presence or absence of tubercle bacilli in apparently
normal tissues, by methods identical with those which gave positive
results with caseg of avian infection. The tissues investigated were
gpleen, liver, and lungs, where these organs appeared normal, and
muscle, where there was some visible dissemination in these organs.
In every instance except one the search for tuberele bacilli in these
tissues yielded negative results, but it should be noted that in some
cages the guantity of tissue tested was small. Egually small

nantities of tissue had, however, given positive resulis in some of
the cases of avian infection, A positive and unexpected result was
obtained with FPig XCI, the submaxillary gland of which yielded a
culture of typical bovine bacilli ; an emulsion of apparently normal
liver tiggne treated with antiformin produced general tubercologis in
two guinea-pigs, and the cultures from both of these animals were
eugonic and of low virnlence for rabbits.

Significance of slight foci of Dissemination in cases of Mammalian
Tulbereulosis.

As will Le seen from reference to the Table of Guinea-pig
Inoculations (see pp. 85-88) minute foei of vigible dissemination

82536 I
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have been proved in several instances to contain living tuberele
bacilli. Fuarthermore in Pig XLVIII, where the visible tuberculosis
in the lungs was limited to a single minute tubercle, the inocunlation
of apparently normal tissue from this organ produced general tuber-
culosis in one out of five guinea-pigs. Hesults similar to this were
obtained in our feeding experiments (see Part 11, p.123). On the other
hand it must also be pointed out that in these small foei of visible
‘disgemination living tubercle bacilli eannot always be demonstrated,
The bronchial glands of Pig XCIX contained small caseous, gritty
nodules, and two tubercle baeilli were seen in a smear preparation,
but inoculation of this material failed te produce tuberculosis in a
guinea-pig.

The Freguency of Macroscopically Localizsed Tubereulosis.

The following is a summary of the evidence furnished by the
present enguiry as to the frequency of localised tuberenlosis in swine
(i.e., the occurrence at the time of slaughter of cases where visible
tuberculosis had not extended bevond the glands in relation to the
alimentary tract) and the type of bacillus caunsing the infection in
such cases. Of the total 24,144 pigs killed at Brighton during the
period of the enquiry, 6ol were reported on inspection to be affected
with tuberculosis (2'7 per eent.). Out of these 661 pigs disseminated
lesions of tuberculosis were recognised at the slanghter-house in all
but 59 (9 per cent, of 661 or ‘2 per cent. of 24,141). The organs of all
these 59 were submitted for full examination and dissection in the
Board's Laboratory, with the result that only 24 were found to be
strictly localised (3:6 per cent, of 661 or *1 per cent, of 24,144). These
24 cases include fonr where the baeilli were probably dead ; in twelve
the lesions were proved to be due to the avian tubercle bacillus ; in
the remaining eight they were due to maminalian tubercle bacilli
{seven cases of local infeetion with typical “bovine™ baeilli, ineluding
one where eugonie bacilli of “human® type were recovered from the
apparently normal liver; and one case of infection with typical
eugonic * human * bacilli). It isimpossible to give equally complete
statistics for the Birmingham pigs. Thirty-four cases were sent as
apparently localised, subjeet to further examination for maecroscopie
digease in the laboratory, the result of which showed that only 15
were strictly localised. 'These 15 ineluds one where the bacilli were
apparently dead ; in six the lesions were proved to be due to the
avian tubercle bacillug; in the remaining eight they were due to
mammalian tubercle bacilli (seven cases of infection with typical
Lovine bacilli, ineluding one where avian bacilli were also present,
and one case of infection with dysgonic bacilli of low virulence for
rabbits).

Part IL

The following results have bheen obtained in feeding experiments
performed upon 18 pigs with cultures of mammahian tubercle baeilli,

Experiments with Dysgonic Baeilli uf High Virulence for Ralibits,

Out of 16 pigs fed with small doses of the tuberele bacillus of
typical bovine characteristics, which is the organism commonly
causing natural tnber ulosis in swine, seven completely ressted
infection. one showed wno macrescopie evidence of infection but
tubercle bucilli were deinonstrated by gninea-pig inoculation i the
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submaxillary lymphatic glands of one side of the neck only, and in
eight there were visible tuberculous lesions. All these eight pigs
developed tuberculosis of the submaxillary or mesenteric glands or
both. In one of them there was no extension of visible disease
beyond these glands; in the remaining seven foci of visible
disgemination in varying amount were present in the organs.

Experiments with Kugonic Bacilli of Low Virulence for Rabbits.

Two pigs were fed with engonie baeilli of *human ™ type which
were obtained from a case of slight tuberculosis in a pig received
from the glanghter-house. Boih developed tuberculosis of the sub-
maxillary and mesgenteric glands and also exhibited a slight amount
of vigible disgemination in the organs.

Evidence of Dissemination apart from Visible Lesions.

Attention may first be called to the difficulty of producing strictly
localised macroscopic tuberculogis in young pigs by experimental
feeding (see Table XIII, p. 122), as the doses there specified usually
either failed to infect or produced some degree of disseminated
digease. Ount of the 10 pigs in which maeroscopic tuberculosis was
found, in only one were the legions strictly confined to the glands
draining the alimentary tract. This was a pig which gave a negative
result to the tuberculin test three months after the first doge : it was
fed again and was therefore three months older than the majority of
the other pigs at the time of slanghter,

In this last experiment (Pig 53), where there was an entire
absence of visible digsemination, no tnbercle bacilli could be found,
by guinea-pig inoculations, in the liver, spleen and lungs (see
Table X1V, p. 125). Similarly in Pig 4, though a few minute lesions
were pregent in the lungs, the inoculation experimenis with the
spleen, liver, and apparently normal lung tissue were negative.
In two experiments, Pigs 0 and 13, where there were minute
lesions in the lungs and liver, apparently normal portions of
these same organs produced tuberculosis in guinea-pigs. Further-
more, in Pigs 14 and 17, where minute foci of dissemination were
seen only in each liver, apparently normal tissue not only from
these organs but also from the lungs in each case produced tuber-
culosis in guinea-pigs. In those tissues of the last four pigs which
yielded positive results the numbers of tubercle bacilli were not
large, since only a proportion of the guinea-pigs inoculated in each
case developed tuberculosis. The spleens of the same four swine
exhibited no lesions, and the inoculation of large quantities.of spleen
tigsue was negative in every instance,

The above results show that tubercle bacilli of bovine and human
types may be present, in small numbers in the apparently normal
tissues of a tuberculous pig in which there are visible foei of
dissemination, however minute in size ; but they afford no evidence
that such bacilli may be present, in sufficient number to be capable
of demonstration, in apparently normal tissues of pigs which, on
being subjected to naked-eye examination of a minute ::harucler
manifest no maecroscopic dissemination of disease bevond the glands
draining the alimentary tract.
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Plate I.

CULTURES ON GLYCERIN-AGAR OF TUBERCLE BACILLI
FROM PIGS.

These reproductions illustrate the maximum growth obtainable in
four months, and are the actual size of the originals. They show
the different amounts of growth yielded by wiruses possessing
mammalian eultural characters.

1. Direct eulture from liver of Pig XXI., 3rd generation ; of hizh
virnlence for rabbits.

2. Direct culture from spleen of Pig XXXV, 6th generation; of
high virulence for rabbits.

3. Direct culture from submaxillary gland of Pig XLVIL, Tth
generation ; of high virnlence for rabbita.

4, Direct culture from sobmaxillary gland of Pig LXXVII.,
10th generation ; of relatively low viranlence for rabbits compared
with other virnses of similar enltural characters.

5. Culture (through guinea-pig) from submaxillary gland of
Pig LXXXY.; of high virnlence for rabhits,

6. Direct culture from submaxillary gland of Pig XCIIIL., Tth
generation ; of high virnlence for rabbits,

7. Cultnre (through guinea-pig) from liver of Pig XCIL., 3ed
generation ; of low virnlence for rabbits.

8. Direct enlture from submaxillary gland of Pig LXIX., 1lth
generation ; the peculiarity of thiz culture is that, though it grows
in dry, mammulian fashion, it behaves like the avian baeillus in
experiments on guinea-pigs and rabbits,
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