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NEW ROYAL COMMISSION ON TUBERCULOSIS.

Fpwarn K.

Epwarn e Sevesti, by the Grace of God of the United Kingdom of Great
Britain and Ireland, King, Defender of the Faith, To
Our Trosty and Well-beloved Siv Mrenarn Foster, Knight Commander of Qur

most Honourable Order of the Bath., Doctor of Medicine, I'E:"u“ of the Roval Society,
I'rofessor of Physiology in Our University of l'f:m:hri:l-re :

Our Trusty and Well-beloved Germax dSiws Woonnean, Hsquive, Doctor of
Melieine, Professor of ! ﬁthu}ugy‘ in O Univer tll\. ol {:II'IILH.II'I'I.I‘-W. z

Car [rus—.ln, and Well-beloved Stpxey Hanis Cox -\EJo.IET['\. lm||||r1 Doctor of
Medicine, Fellow of the Royal Society, Professor of Pathology at University College,
London ;

Our Trosty and Well-beloved Jonx  McFanveax, Esquire, Principal and
Professor of Comparative Pathology and Bacteriology at the Royal Veterinary
College ; And

O _|1II-LI'\'-' and Well-beloved Rueent Winniam Bovee, Esquirve, Professor of
Pathology at i niversity College, Liverpool,

GREETING

Wherens We have deemed it l':\'ulll"l.l.-li..‘hl- that & Commission should fortlwith issue
to inguire and report with respeet to Tuberculosis :—

. Whether the disease in animalz mod man is ome and the saoe

(£

. Whether animals and man can be veciproeally infected with it ;

3. Under what conditions, iff at all, the transmisgion of the disense
from apimals o man takes place, and what arve the circumstances
tavourable or unfavomable to such transmission.

Now know ve, that We, reposing great trast and eonfidence in your knowlelye
and ability, have authorised an :lppmuh'ul, and do by these Presents authovise ; and
appoint \uu the said Sir Michael Foster, German Siims Woodhead, Sidney Harris
Cox Martin, John McFadyean, and Eubert William Bovee, to be Our Commissioners
fﬂll‘ t]l.‘l! ll!'ll'IH:lFl"‘i 1|r ‘]“’.\' Flli‘li i]lrll!ir',.‘. '

And for the better effecting the purposes of this Our Commission We do by
these Presents give and grant unto you, or any three or more of yon, full ;um..r
to call before you such persons as you shall judge likely to ‘afford vou any
'Ii'l’[l-‘r1‘1]'|.ll1ﬂll1l|mll the Hll.h,['i"[ of this Our Commission ; and also to call Inl, have
access o, and examine all such books, documents, register % and records as may
affurd vou the fullest information on the subject, and to inguire of and CONCerning
the premises v all other lawful ways and means whatsoever.

And We do IH. these Presents suthorise and empower yon, or any three or nore
of vou, to visit and Iur'ﬂlllllll'l- ll'lh]_!II.‘L such plices ns vou may deem it expedient <o
T llln-in'\l"1 firr the more effectiual HIlI“.-]I:I o ont of thie Py poses .]rill'i =il

And We do further by these Presents will amd ordain that this Our Cominission
shall continue in full force and virtue, and that your, Our =aid Commissioners, or anv
three or more of Foul, may From time to time [rrisce seed 1m the exeention theveof. m.L
af eCyery maiter Iitlll I‘hl'lll'-" therein contained, l]lil"ll""]l the same be not eontinnel
fromm P to time I_I_‘.. m[_]mumm_ut_ =

And We do further ordain that vou, or any three or more of you, have liberty
3000 WeISET0 121008 D &S 32 31363 A
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to report your proceedings under this Our Commission from time to time if you
shall judge it expedient so to do.

And Our farther Will and Pleasure is that you do, with as little delay a
possible, report to Us under your hands and seals, or under the hands and seals
of any three or more of you, your opinion upon I,I:._- matters hercin submitted for
your consideration.

Given at Our Coart at St. James’s the Thivey-first
day of August, 1901 ; in the first Year of Our Reign,

By His Majesty’s Command.

CHARLES RITCHIE.

Eowarn K. & 1.

Eowarn moe SEvesta, by the Grace of God, of the United Kingdom of Great
Britain and Treland and of the British I'UIJIIHIUIH beyond the Seaz King, Defender
of the Faith, Tao

Our Trusty and Well-beloved Wiiniau Hexey Powsr, Esquive, Companion of
Our most Hononrable Ohder of the Bath, Fellow of the Roval Society, Medical
Officer of the Loeal Govermment Board,

(A REETING

Whereas by Warrant under Our Roval Sign Manoal. bearing date the Thirty-
first day of August, one thonsand nine hundred and one, We were pleased to appoint
Commissioners to inguire and report with respeet to Tuberculosis, and to anthorize
the late =i Michael Foster to act oz Chatrman of the Commizszion

And whereas the l.'"h:li.1.'|:|:n|.~=hi_}- of the Commission is at thi= ]H'l"rﬂ."h!. viaid,
Now know ye that We, reposing great trust and confidence in your knowledge
anl ub!nx have authorized and a]:Jerulul and by these Presents authorize .mcl
qJ]mn 1 "--ull, the said William Henry Power, to be Chairman of the said Commiszion

in the room of the said Sir Michael Taster. decensed

Given at Our Court at Saint Jawes's the Eighteenth day
of March, 1907 : in the seventh Year of Qur Reign.

By Hiz Majesty’s Command.
H. J. GLADSTOXNE.




TO THE KINGS MOST BXCELLENT MAJIESTY,
May it please your Majesty,

We, vour Majesty's Commissioners, appointed to ingnive and report with
] dakad
respect to Tuberenlosiz :—

1. Whether che disease in animals and man is one and the same 3
z. Whether animals and man ean be reciprocally infected with it ;

d. Under what conditions, if at all, the transmission of the disease
from animals to wan fakes place, amd what arve the circumstances
tavonrable or aufavourable to snch transmission ;

humbly submit the following Further Report containing an aceount of certain
experiments we bave carried ont regarding the Infectivity of the Milk and Faeces
of Naturally Infected Tuberculous Cows, that is, Cows that had contracted the
disense in the ordinary way.

We wish to take this opportunity of expressing our deep sense of the great loss
canses] not only to onrselves but also to the whole conntry by the lamented death of
=ir Michael 1'~IJhll.‘.r:, the late Charman of thiz Comnmis=ion.

Sinee the date of onr Second Interim Report the work of the Commission has
been mainly divected to determining the special characters of the bacilli which are
the canse of tuberculosis in animals other than the cow, and the relationships of the
different types of tubercle bacilli which we have encountered in man and certain of
the lower animals.  The investigations bearing on these and other matters referred
to in that Report as engaging our attention are not yet complete and the publieation
of the result= obtained muse therelore be |y,::,t|n_n-||1_-f_|,

In the meantime we have thought it advisable to deseribe the results of a series
of experiment: which have been carried  ont by u= with a view of olitaining
mformation regarding the exceretion or discharge of tuberele baeilli in the Milk and
Faeces of tuberculons cattle.

Iy our Second Interim Report we expressed the opinion, as a result of owr
imvestigations, that a very eonsiderable amonnt of diseaze and loss of lifi, espeeially
among infants and ehildven, must be atteibuted to the consumption of cow's milk
containing tubercle baciili, -

Tuberenlosiz involving the wdder is comparatively common in eows, and in
such cases their milk always contains teberele bacilli and iz therefore dangerous
for  human beings consmming it. It was, however, undecided what is the
danger, if any, attaching to the wilk of tuberculows cows in which the ndder
presents no evidence of disease.  We theretfore tonk the opportunity of making
a  number  of  observations  and  experiments  bearing  on this point.  The
experiments  were made with the milk of cows which had conteacted the disease
in the natural way.

In natural tuberenlosis in the cow, cases which show such obvious symptoms of
the dizense ag emaciation and congh should be considered separately from the cases in
which there are no such signs and in which the disease is to be recognized during
life only by means of the injection of taberculin,

None of the cows mvestigated showed any sign of disease of the udder during
lite, and in all, after slanghtering, the udder was cwelnlly examined for tubereulous
lesions and tuberele baeilli.  No tobereulosis was founl ERE 1 O Coisee {'["uw )
i which one quarter of the udder showed four small nedules,  These could not
possibly have been detected during life.

We found that the milk of the cows obviously sutfering from tuberculosis
(zee A ppendix ; Cows B, C, and F) contained tuberele bacilli whether the milk was
obtained in the ordinary way or was withdrawn from the teat by means of a sterilised
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catheter. The presence of tubercle bacilli in the milk of cows clinieally recognizable
as tuberenlous confirms the opinion we expressed in our Second Interim Report that
the milk of such cows must be considered dangerous for human beings.

The experiments which we have earried out with regard to the infectivity of
the facces of tuberculons cows were dictated by knowledge of the fact that dirt of
varions kinds from cows and the cow-shed is almost constantly present in milk as it
reaches the consumer,  Cows suffering from extensive tuberculosis of the lungs must
discharge considernble numbers of bacilli from the air passages in the act of
conghing, and some of the bacilli thus expelled may find their way into the milk.
But our experiments indicate that the excrement of cows obviously suifering from
tuberculosis of the lungs or alimentary canal must be regarded as much more
dangerous than the matter discharged from the mouth or nostrile.  We have found
that even in the case of cows with slight tuberenlons lesions tubercle bacilli in small
numbers are discharged in the faeces, while as regards cows clinically tuberculons
our experiments show that the faeces contain large nombers of living and virnlent

tubercle baeilli.

The presence of tuberenlous cowa such ag B, C, and F in company with healthy
cows in the cow-shed is therefore distinetly dangerous, as some of the tubercle
bacilli which escape from their bodies in the excrement are almost cerfain to find
their way into the milk.

The experiments are deseribed in detail in the Appendix attached to this
Report.  They were carried out by Dr. F. Griflith under our supervision, and we
dezire to eXpress oonr hi{_‘_‘il :Illllﬁh"i:'ll'-l'l'.l]l of the skill and eare devated b}- him to the
work.,

( Bigmed) W. H. PUWER, Chairman.
G. SIMS WOODHEAD.
SIDNEY MARTIN.
J. McFADY EAN.

RUBERT BOYCE.

Epwannp J. STEEGMAXNE, Secrefary.

Junuary, 130G,
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INTRODUCTION.

Twis Appendix gives the vesults of inoculation and feeding experiments made
with the faeces and milk of naturally tuberculons cattle.  Observations have been
made on six mileh cows,  Theee of the animals, B, C, and F, showed eliniceal
evidenee of tubereulosis but in none tlll:l"jng Ifie o]l any tuberculous disease
of the udder be detected. The object of this investization was to ascertain if
tuberele hacilli were present in the faeces and milk of these animals,

Descrirrion or Mrraops Usgp.

Faor the purposes of the experiments a considerable gquantity of faceal maiter was
required, and in order to avoid risk of contamination from the genito-urinary passages
the following method of eollection was employed. The action of the rectum was
stimulated by the injection into it of air through a sterile glass tube and the faeces
were received directly into a pail which was applied to the margin of the anai orifice.
These precautions were necessary as in one ease, B, there was a purnlent discharge
from the vagina and the post-mortem examination in three cases, B, €, and F,
revealed extengive tuberculous disease of the uterns. A portion of the faeces
was rubbed up in & mortar with sufficient salt solution to moisten it and pressed
throngh muslin to form an emulsion.  This emulsion was used for the feeding
and  imoenlation of g‘llitle‘.l-pigs. The inoenlation of fresh Fweces into iinen-
pigs frequently causzes death within a few days and it was possible o
estimate roughly a minimal fatal dose of the emulsion which was prepaved each
:I;u_'u.' in the same WY, It was found that (025 cubie centimetre of the emulzion
almost lvariably caused death from acute peritomitis while atter the inoeulation
of 005 enhic centimetre all the animals survived., The intraperitoneal method of
inoculation was almost exclusively nsed.

The infectivity of the facees was also tested by feeding guinea-pigs and swine.
The swine were young animals about 11 weeks olil, belonging to three litters and
all chtained feom the same Famn, T|:u.'.:.' woere all tested with tuberculin belore being
wserdl for experiment and gave negative resaltz in each case.  Two animals were kept
as controls, one from each of two litters, and when killed were found to be free
from tuberenlosiz.  No control to the third litter was kepr, but all the eight pigs
helonging to it thongh used for experiment were quite healthy when killed.

The milk of five of the COWE, 3. l:_:, L", I il ", was tested for the reseies of
tuberele baeilli wd strict precautions were taken to ensure absence of contamination
during 1t= collection. A metal eatheter, connected Ir_'lu" |ressure l,.lii:irlg Lo i fl:n-'l;, WwWis
in=erted into the milk sinns of the udder, o separate apparatuz being nsed for each
quarter, and the milk was withdrawn from the udder by the exhaustion of the air in
the flazk.  Before the insertion of the eatheter each teat was washed with a zolution
of perchloride of mercury and with methylated spivit, and the opening was inspected
to ensure that o fecal matter was pushed in with the catheter.

The milk thus obtained was tested as o che preseuce in it of tuberele bacilli h:,'
the inoculation of guinea-pigs and oceasionally of rabbits.  Two guinea-pigs were
inoeulated intraperitoneally from each quarter and each animal received, when
sufficient milk was obtained, a dose of 10:0 ce. of uncentrifuged milk plus the
deposit of 20000 ce, of centrifuged milk, or sometimes G0 ce. plus the deposit
af 2440 e,

In the ease of three eows young swine were fed in ench instance with the
milk feom the different quarters mixed together.




DETAILS OF THE EXPERIMENTS.

1. Animals showing elinical signs of disease,
2. Animal= in which the only evidence of disease durving life wa= o positive
renetion to toberenlin.

COwW 1.

This cow was a shorthorn and had ealved four weeks previously. [t was in poor
eotdition amd had o shoet 5I11'|‘|~|||LL-||I-{1:II:.'__{|| it reneted [Hrul'l:l'l.ﬂ'lr' to the tuberenlin
test,

When killed it waz found to have severe genernl tnberenlosis, The lungs
I'H:Illhll'h EI CH=GNE 1THESSDS ﬁ'-'l”‘l h }“ul .El'l'an ‘11 1’1|’r'|.|"'|| .ﬂ":l'] IL'l{J .I'II:I'LI":II' lll]'!]'- !Il‘llrﬁ“:l
with the formation of eavities. There were numerous tubercles along the whole
length of the trachen and the tonsils were infiltrated with breaking down caseous
tissue.  In the =mall intestine there were about 60 uleers varving up to 1°5 cubie
centimetre in diameter and  seatteral easeons nodoles pol vl uleerated. The
bronehial, mediastinal, mesenteric and portal glands were greatly enlarged and
replaced by firm easeo-necrotie tissue.  The posterior |ii|.|r1'nm al, and the cervical
slands were large and extensively caseated.  The walls of the uterns were thick,
firm, and infiltrated with tubereulons tissue, while the eavities were filled with
mueo-puralent discharge such az issued from the vaging during life.  The adder
was free from tuberenlous lesions,

The call from thi= animal was in 1#1-{1-|| comidition aned .|[:l11|‘cnrh henlthy. but the
post-mortem examination revealed disseminated tubercnlosis. It Wi evident from
the distribution of the disense (see post-mortem’, and its extent in relation to the
age of the exll) that the tuberenlosis Tmd been :ll.'h.l!'li[‘l"l in utera.,  That the cow had
been able to bear a ealf 1= remarkable 1‘unf-=idr>rit|£:' the advanced tubereilons disense
of the uterus, though |u'uh.||hh the ad hastened the progreess of the
dizease,

[xocvration axp Feeping Exrerimesrs witn FParces.

The facces of Cow B passed on the 1st, 3xd, 4th, 5th, Sth, and $th of Ociober,
1907, were tested for the presenee of tmbercle baeilli by the inoenlation of suinea-
Jrigs.

[n all 25 gainea-pigs were inoeulated intraperitoneally, ol which 8 soeewmbed o
acute infection in from one to two days,  One, killed after 27 days, was free From
tubereulosi=.  The remaining 16 were killed after about four weeks and were [ound
to be taberenlons — that s, all the guinea-pigs with one exception  inoculated
“'ir]'l rﬂ“{,“l'!.‘; “’ilil'll Ii".'l_',‘il III ] R | EIIH'JH';I"III Iﬂ.‘.]'i{l(i IIHI' tll.]ll_'ﬂ!l]]ll!-'ih Ty I:‘ll;"f{'].ihll ]"H!"l!ﬂ!'[“'.
tuberenlons.  The doses in velation to the amount of fwees passed were exeeedingly
small, consisting in the majority of cases of “00 ec. of a thick filtered emulsion,

Guinea-pig= were also fed with the fueces.  Six were fed from October 1st 1o
October 9th inclusive with fweees mixed with sterilized milk, recciving no other food,
and when killed were healthy,

Two guinen-pigs were fed each day from October 1st to October 9th, sixteen in
all, with a single dose of faeces administered by means of a pipette, each receiving
1°0 ee. of the emuolzion nsed for the 'mtl-a]_wrilulul't[ ineselations, Tht'\ woere killed
after 14 weeks and were free from  tuberenlosis  in spite of  the fact that they
received 30 times the amount of faceal emualsion which invariably cansed tubere ulosis
when inoculated intreaperitoneally,

Four young swine were fed with facces mixed with sterilized milk from October 1=t
to Oetober ‘!I:h. 1907, the total amount shared between the four from the same trough
]n}m” 1491 LIln"l.lmmLu ||u,'|. were tested with taberenlin 35 1|.u- after  the
experiment ha-g.m and all gave positive reactions, the rise of temperature varving in
the individual cases from 1-3° C. to 50° (. They were killed atter periods varving
firom G5 to 100 days since the first feeding, and all showed generalized toberculosis
(e post-morten: records),

IS et
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INocunaTion axp Feepive Exveriuesrs wirn MiLk.

The wilk of Cow B, collected in the manner previously deseribed, was inoculated
inte guinea-pigs on the 11th, 14th, 15th, IHI:L: 17th, 15th, and 19th of October,
1907 The moculations were all made intraperitoneally, and two gninea-pigs were
usedd for the milk of each quarter, each animal receiving a dose consisting of the
deposit of 2000 cabie centimetres of centrifuged milk plus 1000 eubie centimetres
of uneentrifuged milk (except on the first day when each received the deposit of
130 eubie centimetres).

In all 56 guinea-pigs were inoculated.  One was killed in 79 days and had
wenernl tuberculosis without disease of the omentum,  In these experiments I have
not accepted tuberenlosis in a guinea-pig ns giving |Ii|1:ti.ti\‘u evidenee of the presence
of tubercle lwecilli in the material inceulated wnless there were lesionz in the
omentam, musele, o skin at the seat of inoculation containing tuberele bacilli, and
therefore this guinea-pig was rejected.  The remaining 55 guinea-pigs were killed,
the majority after 11 weeks, and all were healthy with the exception of one which
had tubercnlosis uin‘imlﬁ.l}r due o the inoeulation,

Uhn November Sth, 1007, the cow was inoeulated with 20:0 cubie centimetres of
tubereulin wnder the skin of the neck after which she becmmne ill, with laboured
breathing.  The next day, 19 hours later, the milk was inoculated as before into
cight guinen-pigs  of which four subsequently became tuberculous.  The milk
collected on November Tth, 43 honrs after the inocalation of tuberenlin, eaused tuber-
cilosiz in seven out of the eight guinea-pigs inoculated.

Two voung pigs were fed from October 1dth to October 20th inclusive, reeciving
between them 18-4 litres of milk.  They were killed 86 days after the fivst feeding
and =howed no tuberculosis. A third pig, which received om November 13t a
single feed of 28 litres of milk, when killed 6% days later was healthy.

The following experiments were performed in order to gain information as to the
likelihood of the milk becoming infected during the ordinary proeess of milking.

On November dth, the cow was milked in the ordinary way, though with special
precautions a< to cleanliness, into an open pail ; two out of four guines-pigs
inoen lated with the mixed milk became tubereulons,

U November 5th, before the tuberculin inceulation. the cow was milked without
being cleansed in any way : two ont of four goinen-pigs inoculated with the mixed
itk becanme tubereualons.

T hs u:«;'u!rialu!ul:t are nol conclusive =mee 16 1= |}I.IRH.II|!}II.! that the tubercle bacilli
were exereted in the milk, although use of it on seven separate oceasions two or three
wecks previously had cansed tuberenlosis in one guinea-pig only.  In an animal so
severely infected as this cow an invasion of the blood stream by tubercle baeilli is
alwavs lable to occur and these may be eliminated in the milk.

This natueal distribotion of tubercle bacilli in the course of the disease may
necount for the presence of wubercle bacilli in the milk after the inoculation of
tnberenling this inoculation being coineident with and not the canse of the
dissemination.

oW C.

This cow was a Jersey with obvious clinieal signs of tubercolosis.  She was
emmeiated and fecble, breathed Dard, and had a Frequent cough.  Her temperature
was febeile and there was no rise safficient to constitonie o ptrﬁiti\‘l*. reaction after the
mocilation of tuberculin,  After death she was found to have severe thoracic
tuberenlosis = the lungs were {!ll:IHI.:]"I." beset with cascons nodoles and ]urgu lﬁl‘ig]ll
vellow enseo-necrotic masses, many of which were softening and breaking down. In
several cases cazeo-purnlent substance was seen protruding from a necrotic mass into
a bronchus and the trachea was filled with a cast of inspissated mueo-pus.  The
heonchial and  mediastinal  glands  were greatly  enlarged and easeo - necrotic
throughout.  The Peyer's patches of the small intestine all contained a few caseons
peulinles np o a |h:!|1|:-.lim!|:1 T Hi?:l", and there were several small uleers je 11
50 millimetres m diameter,  One mesenteric gland was greatly enlarged and caseous.
The uterus was extensively tuberculous and the cavities were filled with purulent
fHuid amwd easeons loecnli.,  The udder waz normal.



i1

Ivocunation axp Feemixe ExveriMexrs witn Fagces.

The facces of Cow C were tested for the presenee of tuberele hacilli on ihe "J'ITE:I,
25th, EHrh, 20th, and 30th of October, 1907, by the incenlation of 50 guinea-pigs,
Of these 17 became tuberenlons : the rest died too soon for tuberealosis to devels o

Four guinea-pigs were fid continuously for six davs with facces mixed with
sterilized milk : one became tuberenlons, the rest remained healthy.

Each of ten guinea-pigs veceived by the mouth from a  pipette 140 cubie
centimetre of the faccal emulgion nseld for the isocalation experiments, and when
alter abont D0 days all were found to be free from tuberenlosis,

Ilw following experiment gives =ome idea of the laree pumbers of tuberele Tacilli
in the facces of this cow. One gramme of faeces was added to two litres of stevilized
water, and two guinen-pigs were inoeunlated inteaperitoneally, one with one cubie
centimetre, the other with two ealie centimetres of the mix e, Bath i|1:'l.'l.'.]1’111141
severe general tubereulosiz, the former dying in 63 days.

A voung pig was fed with the faeces Fron October 23nl o Uctober G0th
inelusive, receiving 356 kilomrammes mixed with sterilized milk. It was killed
4% days after the fivst Inw’:-'hu,r_gr and  showed enlargement and caseation of  the
sutbmnxillary aond mesenterie glands and dizsseminnted taberenlosis,

Inocunarios Exesuraexrs wirn Mink.

The mwilk was colleetod |1'-,' ecitheter o each of thres rl,l'\.‘\ aml was inocalated
Iuh‘:tl:-lll"jlnh{unll'\ inte wnine :||~]:m‘-=. amd wabbits,  Tach caine. '|:II"‘ peceived 1000 cubie
cenfimetres of IIIH'N‘II‘I:[IW: b milk added to the deposic of 0 calie centimedres of
eentrifuged milk.

Nome of the animals inoculated on Oetober 25th became tbevenlous,  The milk
of October 29th cansed tberenlosiz in two gninea-pigs and thatr of October Stih
ssed  tuberculosi= in three rabbits and four guinea-pigz.  The infectivity of the
milk with reference to the individual quariers was irvegular, but each quarter at
LT I TE] l]:lll' “:..10-.'.' 'EIIH'JT'ltllﬂl'ﬂi "l“k

The L'\II!IIIJ.ILHIH of this fuct may be that the quanticy al milk inoenlated was oo
suflicient to be ro rre sentative rather than that the elimination of tuberele bacilli
was irregular, sinee in several of the animals the slight amount of diseaze produeed
showed that only a few bacilli had been inoenlated.

COWwW F,

This animal was very tll: she wus emaciated and feeble, and was kept under
observation only for a few d; 1vs, after which she waz killed.

The post-mortem examination vevealed severe general tuberculosis appavently
oviginating in the alimentary traet,  In the left hind guareer of the undder, in the
tissne forming the wall of the main sinns near the teat, there were foar r-mlclmh
rey L‘:lm‘iltillg rroned il i Lo oa Jren i size. Lhe rvest of this +||.:.|rt.-|.r amd ehe other
three quarters were normal in appearance,

lzocvnamion BExeerivesrs with Faeces axp Mik.

From the facees of Cow F, excreted Jamaary 20th, 1908, seven guinea-pigs were
noenlated intraperitoneally : of these four died tao early for tuberculosis to have
developed, and  the vemaining  three, when killed after 33 days. had  general
tuberculosis,

The milk was collected on each of four Jdays and inoculated into 52 suinea-pigs
of whieh 11 died prematurely.  The remaining 21 developed weneral tubereulosis.
Many of the goinea-pigs died in from 15 o 24 days with taberenlosiz pesembling
thint I‘-:”-me“ lhv uﬂ!'l.lnrl[--m'"l.l et lation of 1 mg. of enliare,

COW AL

Thi= animal was a shorthorn heifer in sood condition and the i irnosiz of tuber-
eulosis depended entively an the positive result of the tuberealin test.
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When killed it was found to have on the vight side an enlarged retro-pharyngeal
gland which was evstie, with thiek hirous walls and filled with hrm.Eing down
caseo-neerotic substance.  In the Pever’s patches of the small intestine there were
three grey nodules containing easeous foei, two soft enseons nodules and o small uleer
in which no tuberele bacilli could be demonstrated, There was also a caseous
noddule in 8 mesenterie gland, easeation of a gluteal gland, and four tubercles in the
lunga,  All other organs and glands were healthy.

The faeces were colleeted for 9 days from September 30th, 1907, to October 9th,
1907, and were used to inoculate and feed 41 gninen-pigs of which only one died
prematuarel v,

None of the guinea-pigs developed tubereulosis,

Four young swine were fed for the same lutlgl]: of time with the faceal matter
mixed with =terilized milk, the total amount shared between the four from the same
trough being 256 kilogrammes of faeces.  They were tested with tuberculin 39 days
after the experiment began and one alone rencted, giving a vise of temperature of
e 0, Thiz amimal was killed n weelk later and the post-nortenm examination
showed tuberenlosi= of the submaxillaey glands on the left side, o caseous foens in
one mesenteric gland, four enseating tubercles in the liver and about thirty on the
surface beneath the plenra of each lung.  The remaining three swine were killed
after 90 day= and were fonnd to be free from tuberenlosis,

COow T

This animal was fat and in good condition, and the dingnesis of tnborenlosis rested
t‘hﬁl‘[‘l:l.' L] tlie pnsi[i\'if pesilt of the tuberculin test. At the s t-anortbein
examination the longs were found te contain diserete tnberculons nodules several of
which measured aboar 100 h_'l.' B30l h:.' A em. On section, these were trmu|:-u.-'f,~:1 of
::-il‘lm;inE' _1..'\1__\“_1“.1.' cnapn-necrobic substanee  surronnded ]J_T fibrous wallz. A few
of the nodules had uleerated inro the bronelin o which zelt caseous sabstanee was
seel, and (IHEEVIE conld be .-:{||_u-43;¢|.1| ot of many aof the bronehioles, The
bronchial and wmediastinl _1_1||u|:||.~: WL rhtu!‘;_tl‘ll and were to oo ]:Ir}_"l.'! extent I‘('!rlllﬂEll
by bright :.'1"|:r\1' ciseo-necrotic Fritky mnsses,

There was no tuberenlosiz of any other organ or gland in the body.

Ixocveation axp Feenise Bxpemmests wirn Farces.

The faeces of Cow D) were tested on Febroary 20th and 21st and March 24th,
1908, by the inocalation of gninen-pigs and rabbits.  Eleven guinen-pigs were
inveulated inteperitoneally, of which two became tulswerenlons @ two gshowed o few
tubercles in the omentum containing meoderately numerous acid fast baeilli and the
1-nmnl|ni,]|y_r seven were free from tuberenloziz, Two out of three rabbits inocolated
developed tuberenlosis.  Two swine were fed for 14 days with the faeces and when
killed after 79 and 99 davs were found (o be healthy.

[vocrnation axt Feeoixe Exeegivesrs wrern Mok,

The milk was colleeted by catheter on ench of 8 days and was iuf-qmlu.ml intra-
peritoneally into guinea-pigs ; in all GO opinea-pigs were used,  None developed
tuberculosis,

In several guinea-pigs the omentam contained a few translucent, ﬁunmt_inms
whitish, foci, in which a few acid fast bacilli were demonsteated in smear preparations.
These baeilli were evidently dead, since guinen-pigs inoculnted with the ocmentims
did not develop tubereulosis, and only streptocoeei were isalated in ealtores e
from the foei,

cow E.
The condition of thi= cow was very gond : she #ave a positive reaction to the

tuberenlin test.  After death there weve fonnd in the lungs three small tuberenlous
nodules syl in the candal medinstinal gland 30 to 0 caseo-caleareons nodules up to
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a i}m in size.  Inoa suprarenal body there was a taberele the size of a rape-seed in
which tubercle bacilli were demonstiiated.  There was no tnberenlosiz elzewhere.

Isocuratiox axn Feevixe Fxveciaesrs wirn Pagces,
From the faeces passed on four days 18 guinea-pigs were inoculaged  intra.
Emrihm&'l"j’. Of thiese five died (ll!l'ﬁ: |hr'1"lll:l!.ur1'|\'} aml the vest were killed after

al days. Al were free from tuberculosis,
Two swine Ted for 14 dave with the faeces remained healchy,

[socenation axn Feemxo Exvewivexts wite MLk,

The milk was o i"i‘l'h'l’] Ij'g.' entheitor om oeach of 2% dwvs mwd 306 j_ruiuu.'l;alﬁ;,:':-' amdd
fomr rabhitz were incenlated intraperitoneally.  None developed tnberenlosis,

Two swine were fed. each with 630°0 ec,, and botl pemnine] healthy,



SUMMARY OF RESULTS,

The facces of five naturally tuberculous cows, out of the total nunber of six so
far investigated, have been found to contain living and vienlent tuberele baeilli.

Three of these animals, Cows B, O, and F, were severe v disensed and were
eliminating large numibers of tuberele \Encibll =t 1% sl il D the ocenrrence of
rulh.-rcuim,]:- aftier the inoculation of very small doses of fvecal matter in all but
one of the suinea-pigs which survived a sofficient length of time, and by the fact
tlhut all the swine fod became taberealons,

Two of the cows, A and D, were in apparently execllent condition of health.  One,
Cow .'L showed after death a caseous aml ¢ 'htI.L lJI:H-El:I'lul‘ ithL] Vi 1"l'l'_'iI| *='!u!“|.._ H lr_'n'r
sall nodules in the intestine, and slight disseminated tubere nlosis. ‘The facees of
thi= antmal eansed tabereulosis in one out of loar swine Gl @ the other three swine
and all the guinea-pigs inocalated vemained healthy.,  The other cow, D, had tuber-
culosis of the lungs, bronehial and mediastingl glands, withont any disease elsewhere,
The facces of IEIL‘- andmn] eanssd taberenlosis in three I:F'Il,'lll,i"'l |ul:rﬁ anel two rabbits -
two swine feld remained healthy.

The faecez of the sixth cow, I, which had slight tuberculosi= of the lungs and a
meliastinal gland, did not give rise to tuberendosis in any of the animals incculated.
qu‘, Cows A I"r_. C,oand I, out of the five cowsz which Ve pu.-ii.H\'u results =howerd
some tubercnlosi= of the alimentary tract, but in at least one ease, Cow C, it was not
sutlicient to aceonnt for the large numbers of tubercle bacilli in the facces,  These
baeilli must have been coughed up from the longs and swallowed.

Tubereulosis was present in the uterns of each of the sever e-h' infected cows and
the nterine discharee contained mumerons tubercle bacilli.  Such o condition
eonstitutes anotlwr source of infection,

The milk of two of the cows, B and C, cansed, though not invariably, tuberculosis in
ouine: —plf-f'« inoculated with relatively small doses,  The milk was withdrawn from
the udder 1 Ly cathe terization, and post-mortem examination of the wdders revealed no
macroscopic evidence of tuberculosis,  Small pieces were examined histologieally
by Dr. Eastwood and were found to be normal, but it is of course I.:||:||-|:'s-1]|}|.1-
puutneh o exelude |:|'H1"|'1|-=|"1’:|]:|]1.‘1'|.| lesions.  The milk of o thivd cow, T, eansed severe
tuberenlosi= in every guinea-pir which lived a suflicient period of time after
inoculation.  The wdider, except for four small nodules in the lett hind quarter, was
noemal to the naked eve @ the unimal was very i1l at the time the milk was collected.

The milk of the remaining two cows, [} and E, tested did not give rise to taber-
enlosiz in anv of the animals inoeuiared,




The results of the post-mortem examinations of the naturally infected eows and
the detailz of the incenlation and l'n,,'tliull__: rxiu:l‘i!mrllii with I*__'.'Uil'll.‘:l-J:li.f_!;H and awine

are included in the following pages.

CcoOw B.
PAGE.
Post-mortem notes .., s R ses i s o 5 i 16
Post-mortem notes of Call' ... i G 16
Grninen-pigs inoenlated and fed with Facces s i AT
l}uimﬂvpigs inceulated with Milk ... S aai e 18
Post-mortem notes of Swine fed with Faeces - - e e 2]
Post-mortem notes of Swine fedd with Milk e S e 23
COowW C.
Post-mortem notes .., . . i - !
Guinca-pigs inoculated and fed with Faeces i S i -
G ||i1|m-|;f:!_r5 incenlated with Milk ... ey iy i e pod |
Post-mortem notes of Swine fed with Facees N |
Cow T,
Post-mortem notes .. e o i e T ves 28
“I'lil'll_'ﬂ*llil'_l::i incenlated and fed with Faeces Fe 29
Gninea-pigs inoenlated with Milk ... o oo e - -
COW A,
Post-mortem notes ..., e e ai iadi PN all
Guinea-pigs inoenlated and fed with Faeces e A i van B30
Post-mortem notes of Swine fed with Facees _— o e 31
COwW D,
Post-mortem notes ... iz e i 33
Guinea-pigs inoculated and fed with Faeces e sus POPHIR- -
Guinea-pigs inoeulated with Milk ... ves 04
COW L.
PPost-mortem notes ... o iie 36
Gruinea-pigs inoculated and fed with Faeces e 3G
Guinea-pigs inoculated with Milk ... S o S i oo e
Swine fed with the Milk of Cows ) and E a8
Swine fed with the Faeces of Cows D and E L sie BB
Control Vigs ... i it e A

31365



16

SHORTHORN COW B,

PORTMORTEM EXAMINATION,

Feneral Conditian,—oor.

Tangiwe~Normal.

Tonsile.—Tho tonsils on both sides wore enlurged
and firm and were infllirated with tubercalous tissoe,
in'parts begaking down forming raggad walled cavities,

L ryne~Normal,

The Feipht Submarillary and Rigkt Swperive Cereival
{rlauds,—Fach showed an varly cassous noedals.

The J'..-:il 34r|'rrrh'r.r.i”ury frfnd was pormal,

The Lest Retro-phargugenl Glesd wos moro than
ha!f caseons. The right retro-pharyngen] gland was
twice tha size of the left and  almoss cassous
lhrr.ru-ghnnl.,

Cervical GFlands,—The left saperior cerviesl, and
the middle and lowor cervical glands on bath sides
contsined firm easeans modules, replacing the geoater
pact of the glupd substance.

g J:Ilrfumm,

I the Omestim,—Thers wore o fow scatterad grey
noalnles,

(i the Peritouend Surfues of Lhe [haphrogm thers
ware lonsely atteched fibro-cassous nodules oeeurring
wiugly and in olusters,

TJutestines,—=In cach of the Peyor's patches of the
firat two-thieds of the small intesting there wers
from ano fo cight uleera varying uwp to 1°5 am , they
were cireolar and had slighily raised undermined
eloes with injested vessali arennd, In soma the
Moore were elean, 1n obthers coverad wilh a litile
caspous substance ; the bases nnd sides wore infiltrated
with easeous fuboreles,  In several places the uloors
eoalesced becoming serpiginons.  The Poyer's patches
in the last thind of the small intestine were mot
affected. Aliogether about sixty uleers were connted
and thers were alio scatiered small easeons nodoles
nob yot uleerated,

Large Tnfestine~Normal.

Tira Fasteic (rlawdz were partly cxscous,

Meaenterio (flands —The mesenterts glands waorae
really enlar amd all were roplaced by caseo-

nuerotic tissee which wis piokish in parts and beight
yollow in others.

Colie (riamde, —Similarly affected.

Epleen—In the centra of the tqlr.{."!'ﬂ there was &
bright yollow softening enseons gritty nodole b mm.
in dimmetar.

Liver,—The corfase of the liver showad numerons
doprassions varying up to 190 and 10 em., thoy ware
dark red in colonr and on section wers composed of
soff tisane, from which blood welled readily ; when
all the bloml was squeczed oubk a spongy tissue was
laft, quite difercnt from the nehyom,  These areas
wore scattered thonghout the liver subsiance. No
tobercles could be seen on {he sarface and on section
through the subsiance, one miliary nodebs was found.

Forial (ffonds~In the portal glands there was an

secasional eassons gritty nodale op to & hemp seed in
Eiza,

Kielnewr.—~The cortices of the kidneys were speckied
with grey nodules varying up to a millet seod 0 size,
On mtlmq they were itrogular, many eloagated, and
the majority showed minate white sentnes,

Suprieened Bolice—In the right soprarenal thors
was o nodulo poarly 10 cm. in diameter waxy
caseons with s more opaque yellowish contre

Lecft Suprarensd Body,—XNormal,

fhiae (flamie,=Five iline glands were RPH“J_" on:
larged and practically rep by waxy eipeabed tissue

Lumbar Gflands —One lombar gland contained 1
capating nodule ; the other glands appeared normal,

Caelice (Flards — Enlarged and esseous thronghoat.

{ternis, —The cotyledons of the uberns were large
and frm and on section the walla wers found to be oom.
posed throughout of tnberculous tissue. The internal
surfacod wore ronghened and coversd with low
mut_su-puru]enu dischasge, such as constantly issued
duaring lifa from the vagin,

Tharar,

LPleura.~—Along the ribs oa the parietal pleara there
wire numercus Battenced tuberculous nodales, inplaces
forming thickoned arvas and in others clusters,

Lungs.~Tho right anterior lobe was adherent to
the pericardiom and to the pleora by means of
thickened oaseous growthe.  Oa  the sorfocos of
the lungs thore were seavtered fibro-casesus nodules
and fuirly numerous fibrons oodoles in the fringes
along the margine. About one third of the left
candal lobe and balf of the right, at their posterior
extromities, were in a condition of cascous pneumonia.
Oo ssotion the masses were soft and caseo-purnlent
and many bad become partly ompliod lesving civities.
The resc of the long tissue was erepitant containiog
o fow pocumonio lobules and was besot with numoroos
caseabing miliary tubercles.

Corseded Weedrsbinal (lamd —Measured 270 by 1240
cm. awnd weighed 21ba dozs.  On seetion it consisied
enLiTeliy of waxy caseating tissue in which were om-
bealdedd broght yellow mecrotic nodoles. The other
mediastinal and bronchial glands wers enlarged and
resembled the candal medizstingl gland,

Trached. —Along the whole lenglth of the melea
were mumerons small flat congesied fubercles
amd there was & caseons nodule on the larynx,

Ifert,—Normal.

The Rt Axillory and fight Ghdral Glande—
Each showed & small caseous nodule.

Poretis, Fresoapalar, Prepectoral, Left Arilliary,
f_,r_,l“l [-'fnh_'a-f, Pmrururf, P--Hirmf, and  Jechialic
{rlexraty,— N ormal.

Micropeapioal Foenminaliog,
(Smear preparations.)
Lirver (haomorrhagic area)—No tuborele basilli.
Kidlney (nodule),—No tubercle bacilli,

CALF OF

POST-MORTEM EXAMINATION.
Clondifion.—Gooml,
A bedomen,

Eiver,—Tn the liver just honeath the cnpsole there
ware thivteen grey tobercles with minute opagus
ganbres abont tne mze of rape geed.  Sumilar toberc
were seon seattered throughout the substanes, one

COW B.

ntl.nﬁninﬂ the size of a millet sced ; they were grey
with yellowish slightly gritty esotres.

Portal Glande—The porial glands wera enlarged
and on seckion they showed their cortices fairly eloscly
fillod with ycllow gritty easpous nodoles op to 3 mom.
it dinmetor 3 1 places becoming contuent thoy formed
useous patches.

8pleen.—In the spleen there were five grey nodules,




17

with a fine yellowish caseous gritly coutrul network,
warying up to n wheat grmin o size,

Peritonenm ard Coentum,—Normal,

Jaideafunes,— Normal.

Meweaterie Glasda—In one mesentorie glaond chero
was a single caseous tuberele.

Kiclmeye—Normal.

Suprorenn! Badies —Normal,

Feararl, Coelece, Lumbar, and [liae Glanls,—Normal,

Thoweror.e,

f’fﬁum.—nﬁml.

Funge—The lungs were erepitant and pink cxeept
for somae congestion of the dorsal surfaces of the cawdal
lobes ¢ ghoy spowed on the surfaco o few scattered
reddish nodules, zome with definite cascous fori.

Mediastinal aread Hronchiod  (Flands, — The caundal
medimation] gland slwoweld pace of its corlex Glled with
avoarse yellowizh enseons network gritty from caleifi-
cation, the rest of the gland contaming discrete nodules,
The otber medisstingl and bronehinl glands showed

discrate yellowish easeons gritty nodales op to 50 mm,
in dmmeter.

Heart,—Xaormal,

Tanguee, Largne, Phacyae, gl Tanails.—Normal,

The fibght Precevead (fland showal one yollowish
cazcons wedule about 3 ma, m dismeter

Virrinues £, graplantic (fluads,

Pavolid, Subsraritlary, Cervieal, Pheryageat, Pre-
gopirler, Adsdllory, Left Precewved] Pudie, Poplited,

Griateal, aied echistic OF larnde —Normal.
Tealeg=—Normal.

Misiropeinprical Ieqmimafions,

[Smear proparalions.)

Liver [nolule)—Three colercle Bacilli seein.
Prartod lamd—~Bhowed n few tubercle Lacilli.
Lo {nodule).—Cuae lubercle basillos scen.
Megenteric (Flnud.—Showed a fow tubercle bacilli.

GUINEA-PIGS INOCULATED INTRAPERITONEALLY WITH FAECES OF QoW H.

Number, | ate of Inoealation. Dhose, I Duration of Life Result.
| :
T4 n = oo, Died 1 day Aguile infection. No T.
2640 I T [ e 1 dlay Acute infection, No T,
| |
2350 Ohckalbor 1, 1007 i oo ; Kiiled 31 days Early .T.
2651 JI o e Thiel 1 day Acuie infectinn.  No T,
DEHD ! RIS el 2 dagys Aeuie infoction, No T,
Eﬁﬂﬂ I'L I O, Mied 1 r]l; Acuic infection, o',
2850 i o | Tvicel 1 d Aoute infection. Xo T,
! Octaber 3, 1907 | | -
2671 1 | 3o, | Killed 25 days G.T.
g2 | | Whee | Killd2days | Early 6T,
2685 Miee. | Killed 23 days Omentum contaived 8 ned.
l | ubes sl sploen 5. Cases
i ; ntion of portal ghand.
2686 L Oetober 4, 1907 ol e Killead 25 days A fewr tuberelis in omentibm
I- 1 msl on poritononin;
: opsgue fogi in splecn and
pylare glaid,
2687 ! ! A5 o, Killed 28 days Beveral tubercles in omen-
[ tome, and  mmseation  of
| pwlorie, povtal, and lam-
| miur glands,
ap02 fi 05 e, Killerl 30 day= Harly G.T.
2693 G 0. ‘ Killed 30 days Harly G.T,
Octkaber 5, 1907 ' .
2004 G B | THed 1 dny Aciile infeclion, Mo 'T.
2695 | 0 e [ Killed 30 days Early 6T,
2710 1 i ec Killed 27 dtay= Xo tnbenoaleds, T inoeulas
211 S 2 tTIuh inkraoneal,
117 e, 7 i = A
Chetober 8, 907 i : e
2712 5 e, Killed 27 days G.T,
2713 ) U5 e, | Killed 27 days ar
2720 1 L eg Difeill 2 day= | Acute infestion, Xo T.
aral 05 g | Killed 27 day= Omenzum thiokeis]; pylorie
| gland eusenias,
2722 » Oetober 9, 1507 Wi, | Killed 27 days Bimllae to abuve,
|
arag 05 e, | Killed 27 days ﬁllni]n]r' .n...l 1ﬁ¢|ﬂ§mﬂ
i bar ang .
o it | 5 e, I Killed 27 days Early G.T. i s

JLE6E

e ce——

-—

D2
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GUINEA-PIGE FED WITH FARCES OF COwW B,

Irose 1% EACH CasSE 19 oo, oF Faecan EuMvisiox.

Diate of Feeding.

s = =

KNumber ‘ Damntion of Life, He=nlt.

agha i Killed 9% days | Xa tuberenbosis,
] Chetoher 1, 1007 |

654 | Killed 98 idays | Ko wnbersubosis,

26656 | i Killed 95 days o tubereulosis
:I> Oetober &, 1907

2666 Killel 95 daxa No tnberenloesis.

SEYa & Killed 26 dny= o tubercolesis,
{- Qetober 3, 1T

ﬂﬂ'}'{ Killed 9% drys No tuborenlesis,

agEs Killesd 98 days N fuberonlosis,
} Detober 4, 1907

26580 Dl 81 abaya N tuberualosis.

2606 Eillad 95 days No tubenowlosis,
1 Oetober 5, 15907

2807 J Eillad 95 daya No tuborgulosds,

2704 il. Killod 98 days No fuboronlosis,

Oetober T, 1907

2705 i Killed 98 days ¥o tobereulosis

S0 Killed 98 duys No taberonloais.
} Oetoler &, 1907

2504 Killed 98 dnys No tuboronlosis.

2718 Killed 28 doys Ho tuborcalosis, |
} Oictaber 9, 1907

2719 Killed 958 days o tuburoulosis,

GUINEA-PIGE FED CONTINUOUSLY WITH FABCER OF COW B MIXED WITH 2TERILIZED MILE,

N naber,

2642

J

|
|

Dite of Feodiag.

S .
|
|

From
Owtober 1, 1805,
Tax
Cotober 9, 1007,

—

Dzation of Lif,

Hilled G doys
Killed 97 days
Killedd 97 duys
Killed 106 days
Killed 105 days
Dicd 7 days

LT

No tuboreiloxis,
No tubemoalosis,
No luberon]osia,
| Ko tuboroulosis,
Ko tuberonlosis,

Xo tuberonlesiz,

GUINEA-PIGS [NOCULATED INTRAPERITONEALLY WITH THE MILE OF COW B,

- Drata of uarter of Druration of
Sumbgr. Insculatios. Dose. | MG, Life. Rewult.
I
2734 N RF, | Killed 53 daye N fuboronlosin,
2735 ILF, Killed 53 days | Xo tuberouleaia,
2736 b g, ol IH, Kilbed 53 days Mo tubenolosis,
milk plas
anan e Lol R.H. Killed 8 days No toberenlosis.
Oetaber 11, 1907 2010 oo, |
2788 obtained by Li¥: Killed 83 days | No tuberenlosis,
| Else conbris ;
2739 fuge. LE. Killed &5 days | ¥o tobemculosis,
2740 I, 5L Killed 23 days | Xo tabereulosis,
amdl () E LH. Killed 53 days | Xo tuberenlosis,
|
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GUINEA:PIGS INOCULATED INTRAPERITONEALLY WITH THE MILE OF COW B—condireed,

Number, i Iuiﬂ;;ﬁm Dase. | Uslider, Life, i Resule.
2742 i ! F, Killed 80 dagps | No tabweno s,
2743 | RE Killed &0 dogs | No tubwrenlosis,
Em 1 4| .!I:ri-lrkn.-;-ll;p‘t ! (1] Killesl SI!-..InJ.';- zu Loz lomss,
ams | o | the deposit i1, Killed 30 duys | No tuberenlosis,
9746 e h;ﬁ:ﬁﬁ; L.F, Killed 90 alays | No buberenlosia

| thie centrl-
2047 Frige. [ e 74 days . No bibenilosis,
avag | l LIL | Killed 80 days | Xo taberonlosis,
aa4h ! L. H. | Killml &0 days | No tubenonlosis.
QmRa 'i LI Killad 79 days Mo bubercnlosis.
o753 [t Iy, Killed 70 days | No tubsveulosis,
954 : K. i Killed 79 alay= No bubupoulosis,
2985 RHE. | Killed 59 days | No buberenlosis,
2756 s ‘ B LF. I Eilled 79 dags | Mo tulereulois,
275% I | Lr I Killed 79 days | Mo toberculosis
2755 I r L. Killed 79 dkays | No taberenlosiz,
2759 :4 | L.H, Killo? 7% dayr | No tuberenlosis,
ango | B.F, Killed 79 days | Mo buberenlosis,
2761 CORE | Killed 7 days | Mo tubesculosis,
Qrpa, B H. Killed T days | No tuberculosiz
2763 |3 Outeler 16, 1007 |  do. k.H. Killeed 70 dape Mo taberos bosiz.
onGd | L.F. Eillod 78 dage | No tuboron losis,
2765 - LF. | Killel #daps | GT. No diseaso of omcntu,
2766 I L. | Killel 2 days | No e el
2967 | | L1, Killed 79 days | Mo taberenlosis.
2768 ) | RY. | Eilled7diys | No tubereulosis
2769 | I IL.F. Died 77 days | Mo tnbereulosis,
2770 | .H, Killed 79 ilnys Nov Liaeron losis,
2771 ;, IR i . L Killed 70 daye | No buberoulosis,
2573 i i LI, Eilbed 79 slays | No tuberonlosis,
2773 | | LY. | Kilked 79days | N btuboroalosis,
2774 ' LE | Eilddgs | No tuberonlosis,
2590 L | ! LH. Eilled 79 days | No inberealosis,
2776 i | RR Killed {8 days | No tabercubosiz,
2977 | e Killed 78 days | No tuberculosis.
2778 ' | R Killed 78 days | No tuberculosis.
2979 it in e Ie11, Killed 75 daps | Xo tuleroulosts,
2480 | L.F. Killed 75 days | No tuberculosda.
ave] ! L.F. Killed 75 days | No taberoulesis,
B8R | L Killed 78 day= | No tubercnlasis,
2788 |) L. HL Killed 78 days | No tuberenloss,
2987 . I 1. Killed 47 days | No tuboroniosis,
MR 1Y oetober — | B Died 46 days | G.T. Omentnm thickened,
anga [ e Eilled 79 days | No ruberculisis,
ama0 l k.H. I| Killed 47 days | No tuboreuloss.

1 T
| Lumrler of

Drarations of 1
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GUINEA-PIGE INOCULATED INTRAPERITONEALLY WITH THE MILE OF COW H—ontinwned,

- Date of Cnarier of Duration af
Number. | ieulation. Dose. I Uidder. Life. Result,
2791 | lovoeof | LF Killed 79 days | No tuberculosis,
milk plus [
angh the deposit L.F, Killed 47 days | No tuberenlosis,
FUctobey 19, 1907 ol 2 oo,
2703 alitained by | L.H. Killed 70 days XNo taberonlosiz,
| the centri-
2954 J fuge. | LH. Killed 47 days | No tubemnlosis,
Aine WITHDEAWE AFTEL THE TxoevLaTioN oF Cow wiTh TeReERCULIN,
2882 I I.F. Killed 63 days } Ko tuboroulosis,
9823 ILF. Eillesl &3 day= ! Xo tnberonlasis,
2384 KL Died 392 days . T. (heentam thickened by
filiraecaseous hodnled,
2885 | RH, Killed &3 days No tuberoulosisz,
| November G, 17 LR
2886 i L.F. Killed ©3 days | No tuberonlosis,
2887 | L.F. Killed &3 days | G.T.
SR8 L.H. Eilled 63 days | G.T.
2888 [ I L, Killod 63 days | G.T,
2890 LF. Killed 62 days | Early G.T,
o501 IL.F. Killod 62 days | Early G.T.
ag02 11 B Killed 02 days | Xo tuberculosis.
SR03 18 |18 Dimd 19 days A Few tuborcles in omentam con-
¥ November 7. 1T do, . tainimg tnbercle baclli
2604 LE. Killed 62 days | G.T,
2805 L.F, Killed &2 dnys | G.T.
S804 L.H. Killed 62 days | Caseation of ingoieal gland with
T.B. No local lesion seem,
agad i L.H. Killed 62 days | Early &.T.
|
MILE OF C0OW B WITHDREAWN IN THE ORDINARY WAY: UDDER CLEANSED,
y ; Diate of Ihos Druration of
Kumber. TieazBati s, ench e, T Life. Resulk.
2874 100 g, of Killed 65 days | T, sovere.
milk plus
DET the depesit Killed 65 12, T. severe,
&0 Novembor &, 1907 of 480 eo, | Mized milk dage
2850 | obtained b Killed 65 days | No fuborealoss,
the centrls
2857  |J | fege Digd 10 dnys | No tuberenlosds,

MILE O COW I WITHDRAWN 1IN THE ORDINARY WAY:

UODER UNCLEANSED.

- Date of Ik im Daration of
Numlxr. Inocubation. wach case, i Life. Result.
LG l"L BN e, af Killed 64 days Early G.T,
- ullﬂkl:zpl.“ Killed i da Early G.T

the deposit i y= rly G.T.

2879 ! MNovember 5, 1007 | of 480 00, | Mized wmilk

320 I nh:a.ineﬂ b Killed 64 days | No mborealosic,
thaé chfalfis

age1 ) Tage. Eilled &4 days | No tuberculosis,

f
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PIG 212,

Ped with the fasees of Cow B from Oetober 1, 1907, to Ootobar 9, 1907
Doge—Dac-fourth part of 1911 kilogrmmes of facces,

grey nodules where the Jiver had beon in contack
with it.
Stamach aiwd Fietedines—Noarmal,

lj,E‘—I 1 woel,
Killed in good health—JTannary 3, 1908, [ days after fesding bogan,]
Weights,
qra. 1ha
October 1, 1507 ... s ol A4
Jananry 3, 1108 e &8

{Fatiie i eoeipht—1 g, 19 1 he,

Tebereuliv Teste—Seplamber 16, 1997,  [15 days

before the experiment besan,]  Reaetion : Nogafive,
Novembor 38, 1007, [58 days afier the experiment
n.] Heaetion: Positive.  Rise of temperature

26" Centigrade.

POST-MORTEM EXAMINATION,

¥ earerad Comditioor—hoad.
Tourgoee, Phorgrer, amd Larye.—Normal.

Tunsife.~Fach tonsil contained two or thres Arm
congeated patchos up to 1 con in area beseb with
e oas Tocl,

On the Lot Side o the Neck extending from the
angle of the jaw to the rool of Lho car there was g
chain of glands, the most anterior of which was the
larzest and measored 50 by 450 by 25 em.  Oo section
it eonsinted of Grm groy tisswo with a elose nelwoerk of
yollowizh caseated tiswe, At one extromity thore
was 4 easeons gritty nodole which easily shelled oot
The next glnnn!l.'mt-imrllig A by 240 een. wan fiem and
grey with an early cassous network, OFf tho resé of
the glamds, ome was Blled with a caseous celwork,
apothor eondained cusoous foci and =overal smoll
glands were normal.  On ithe righi side of the neck
the most anterior gland mensared G0 by 400 by 235 cm, ;
on pection it conmisted of firm grey vssue oxtensivoly
replaced by a caseons gricky neiwork. OF the other
Iymphatic glands two were moderatoly enlorged aod
closoly boaok with small caseons pat=hies,

e Laft Prescopuler (flond showed a2 minnte
opaggae focus.

The Right Preseapmlor (ot god Cervieal Flowds
wore normal,

A Bafvemer,

Ciiveiefinie,— Narmal.,

Prritomenm.—0n  tho
diaphiragm an the right =i

witoneal  sorfacs of e
thare wera same flattencd

Mesentevic Flods, == Beveral of ths messnlorie
glands wers a little enlarged and eontained softening
enscoas nodules which easily shelled out § in the meat
af the mesenlerie alands tlaere wero occastonally Fraigerd
amall eollections of ozeous tubereles,

e —Tha spleen conkained about a dozen grey
nodules, caseons in the centne, varying from a mllet
spinl mp looa Lerge pea in fize,

Fiver —0n the surface of the liver boneath &he
capsule there were moderately pumensus irregolar
groy nodules, with opague cassons confros, varyvios
from about 05 mm. to 20 mm. in diaweter, those
nearest Lo the surfaece had atiached to them fbrisoons
fringes. Un seclion similar nodules were evenly
distributed thronghont the substasee.

Portnl (laude.—The portal glands were enlarged
and consisted of firm grey tissue besct with easeniimg
strealks nnd fool,

Kidneys.—~Noraal,

Supraveral Bodice—Normal,

Coeline £ilande.—The coeliae glinds wera firm and
beset with irrezalar cnseous patehes and foci,

Laginberr aud Fliee & brds.—Normal.

Theimer,

Plewen.—0n the pleural surface of the diaphragm
ther were fwo loosaly attachod fibrous growchs.

Lustgs.—In the lnngs were scattersd grey trans-
Ineent podales, wilh opague caseour cenires, the
majority varying between a rape seol and s hemp
seed in size; im tbe anterior lobes of each fung,
however, there wore several congestod nndoles besct
with caseons focl up to G0 mm. in diameter ; the
mgedialis w8 L L :III:tIIL1.I|l' jln.l bemeatl e lenr.

Ihapea! Mediostival (rlasds—Normal.

The Brenchinl (flasds on esh side slthough very
litile enlarged were basek with eareous foel.

Twpireiiwnd awd Precpweal € lauds normal,

PIG 214.

Fod with the facees of Cow I from Oetoler 1, 1907, to Oclober @, 1907,
Dose—0One-[oarth part of 1911 kilogrammes of facos,

Killed in good health—Drecember 5, 1907, [63 days after the experiment hegan. ]

Age—11 weeks,
Weights,
qre. lbs.
October 1, 1M7... .. wee ol B
Deoomber 3, 187 we w M

{Faim én :n'.:g.hf,-—ﬂl'l [[1*9
Tibercutin Teate —Septembor 16, 15907, [15 days
hafore the experiment began.] Mo reaction.
Kovember 28, 1867, [ after the experiment
Pesitive reaction, Rise of tomperature

bﬁnn.]
B4° Centigrade.

POST-MORTEM BEXAMINATION,

Chercass in good eondition.

Lomeguen, Lavyur, cod Phoryne,—Normal,

Rigki Foreil,—Naormal,

I the Left Torail thore was an aleor 540 mum, in din-

meter with thin irregular nodermioad edges and basa
covered with a Bittle whitish subsianco.

O the Left Side of the Neek, four of the glands
bolow and posterior to the angle of the jaw, were
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enlargedl varying in size from a s s ogg up toa
pbm:g:t': 5§ Un section they 'mmma‘nF
throoghout of firm pinkish casco.necrotic tiaue with
fine yellowish grity sireaks. Three =mall glands
were nob affected,

Cereival (flands,—The lofé corvieal glands wore
slightly enlarged and showed diserabe irregular caseous
tubercles,

‘The right cervical glands wore normal,

Fregeaparlar (flands.—The left prescaputar gland
wan abont twice the normal and was firm, grey nod
bezet with irregular caseous fulbereles,

The right prescapolar gland was normal.

LA fudnmer,

Feriboenm ol Guvertovm,—N ormal,

Difestipes.—Normal.

Megenteric dvlands —The mesenteric glands  ware
not obviously enlarged. One glasd in the sentre had
port of its subsiance s little prominvont and firm,
showing early caseons patches in the eorte,

Clalic (7 lands,—Normal,

Spleen,—In the spleen thore were iwo cascating
nodules the size of hemp seeds and three minute
apague tubercles :

Liver~0n the convex sucface of the liver fhere

were ten (nbercles and six on the concave, varying in
sire up to s millel seed,  On seciion they copsisted of

grey translucent tissue with caseous centres, Similar
tabercles wore sparsely ssattered throughout  the
subatance,

FPortal i#lunds.—TIn the corlices of the portal glands
there werse seatbored irregular early sasaons paml?n.
Kidueys —0One kidney showed a few minuts grey
points. The other was normal.
Suprarsiral Bodics —Normal.

asliae, Lambar, and [lias Flands—Narmal.

Thorar,
A

gr.—The o were pink and erepitant. Tn
the anterior gmd middle ]m"F;T; tha rig‘hmmr-a WS
1B musinles warying from a rape seed up o 50 mm. in
diameter. Ona section they consisted of grey tissue
cnsgmtel in the comntre. Thorme were similor nodules
sentbered throughont the left anterior and the candal
lobes, one of which attained tloe mze of o pen,

Branchial Glanls,—~They wera besot with small
diserete early caseons patclies.

Tugutieal eud Precrwral lamds —Normnal.
Tegter—~Normal,

Mirrazcopicnl Examinatios,
{Bmear preparation.)

Left Tousil.—No  iubercle  basilli.

Moderately
numerous bine stained organisme,

PIG 216.

Fed with the facces of Cow B from Oelober 1, 1907, to Oetober &, 1RIT.
Dose—Cne-fonrth part of 1911 kilozeammes of fnecea.

the mesentery were cnlarged and the cortices axten-
sively m?»!med_ by yellowish coscons substanes, just
percopiibly gritty. Once gland ar one extremity

Age—11 weoks.
Killed in good health—January &, 1908, [ 100 duys after feeding berman. )
Weights.
grs. s,
Oatoler 1, 10067 1 E
January 9, 1903 Bl

i in setghil.—=1 gr. 27 lbs,

Tuberealine Tests.—September 16, 1907, [15 days
before the experiment began.] Keaction @ Negative.

Novemler 28, 1907, [58 days after the experiment
began.] Reaction ;. Positive. Hise of femperature
2 1° Cenligrade.

POST-MORTEM EXAMINATION,

i erereal Camditioe, —{ioaod,

Torgue —Normal.

Torzals,—Normal,

haryre.—~Normal.,

Submazitlory Fleeds—0n the lefl side of the neck
beneath the jow, the gland situated most soteriorly
was e size of a pigeon’s egp, and on section was
aboat three gquariors roplaced by enssous gritty tisuoe,
Al the other glamds abont the jaw on cach side of the
nick were normal.

Pharyrgeal, Cervical, amd Prescapelar 7 landg—
Normal.

Ao,

Pevitonenm.—Normal,

Clmentua,—In the omentum thers weme about four
dozen discrete spherical modules from o rape seed op o
A mnvm. in diameter. Om secfion they were translocent
with yallow caseond contres,

Siranach.—Normal,

Tafeatipes, —Normal,

Meserteric (Flamds.—Several of the mesanteric glamds
ut gach extremity and three glands in the middls of

measured 310 by 1°5 cm. aed was eotirely replaced by &
pinkish yellow easeo-necroticsnbstance. Many glands
appearcd normal : the memainder showing  diserate
yellow modules and foci.

HewCalee (Flrpds—The ileo-eolic glands were ex-
tensively affecied containing numerous yellow casaons
nieinlies,

Colic lands, — Beveral showed Ffoci
nodules,

Eplesn.—The spleen showed o dozen nodoles vp 1o
Sell mm. in dismeter, two of them being on tho surface ;
ihe rest conld be seen beneath the capsule slightly
projeciing from thosurface. All of them wers grey nnd
wranslueent with irrogular yellow caseons centres,

Liter.—There could be scen just benesth the surface
of the hver about twoe hundred and sevonty nodules
ranging from a point nF to 50 mm, in diamater ; the
amalicat wore groy and tmnslocent throughont, the
larger oncs were groy with caseous centres or Desed
wilh cxseons foei.  On seetion the substanes contaimed
numeroud similar nodelea chiclly about 295 mm, in

r.

Porial (flands—The portal glands were enlarged
and they showed their eortices closoly bosob with large
irregular vellow caseous nodules,

Kidugye —Normal.
Suprarenal Bodies—Normal,

The Remel amd Lumbar (flonde were enlonged (tho
lavgest and most severely alfeeted being on the left
atde of the .lpiht':ll, aind ahomed numerous reregnlar
yellow easeous foci, which in placss had run together
[nrmiuu Iu.rEu nodules wilh o cnseous niafwork, just
perseplibly gritty.

Mixe (lande.—Two left ilise glands showed o few
minate cossous foct.

and  emall
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Fight Mise s, —Normal,

Coeliae Glande.—(Seven in number), four wore en-
larged and showed Fairly numerons vellow ircegular
capeos nodubes up to 3 and 4 mn. io dinmoeter ; the
rest appeared normal.

Thowar,

Diaphragm, — On  the peritonen] surfaee of the
eontrl tendon of the ﬂinpimum. |:|:lr|.'i:'||1'|I on thoe I.'i-,;'hl:
side, thore were fwo dosen nodales ap to aboud G0 mm.
in dinmeter, many of which extended through the
diaphragm nndl [ormod nodules on the plesral =urface ;
they wera groy and translocent and beset with yellow
ensenas focl,  ‘Thers wore bwo simnler nodoles on the
right pleura,

Laprga,=The langs were pink sod crepifant, they
showed on the sorface absat one bundred and fifcy

nodules up to 50 and 60 mm, indismeter; the smallest
were gray with opagoe contres @ the largest were con-
sidernbly caseated and pritty.  To esch of the anterior
and middle lobes there was a single nodule, from 09 to
10 om. in diameter, they were grey and transloecnt
witha Anoenseous setwork, Chivscetion the lung pare-
chymn showed mederstely numorows similar nodules,

Thoravie Lymphatic (flands,

e Brouchinl amd Mediaetined Gleads woro enlapged
and showed their cortices closaly boset with yellow
caseating nodales in places forming o coarse pebwork.

Pevicardinm. —Normal,

Heari.—Narmal,

fn_i.ln'irml' frlamde—=bng on the laft sule contained
a small irregolar yellow caseonus aodule © other inguinal
and preerueal glands normal.

PIG 218,

Fed with the fasces of Cow B from Octobor 1, 1907, to Oelaber 9, 11407,
Dose—Une-fourth part of 19911 kilogrammes of fxoces,

Age—11 weeks,
Killed i pood health—Dezembser 11, 1907,
I eighis
TH. Ths,
Ohtober 1, 1907 .., |
Decwanlver 11, 1907 o et e T

frarim i aneight.—1 qr. 01,
Tubeventin Tests,—September 16, 1007, [15 days
befove the experiment bogun.]  No senction.

November 28, 1907, [58 davs after the experiment
began.] Positive renction.  Rise of tempernturs 143°
Centigrado.

POST-MORTEM EXAMINATION.

Caroeee in good condition.

Tﬂ.rrgwc, Tansils, f_n'u'_qulr, atad f’ﬂurﬁrﬂ.r,u—-‘:furmq.].

(i the Right Side bemcoth the Jaw gnterior to the
subiaxillary salivary gland there was o gland measiar-
ing 33 by 25 by 1'3om. On section the sul-tanoe
wis firm, tronsdweent and more than half replae-d by
a pinkish caseons grivty nodole and with diserste
tubercles in the remaiming park,

A second smalier gland contained a easeons neiwork.

The glands posterior to ihe salivary gland wera
normal,

_‘,.Gf‘q' Miphaiaraed iy i o Tariwel, == Normal,
Caredend amd [Prvs "\l!‘.ll.r.i‘ﬁ'.  fxFareds, —=Naormal

A Ill.l'ﬂlrrrl‘rl.
Epamech ~Normal,
Tnitealines,—Normai.

['T1 duvs afler the experiment ||E,|.:ill.§

Chreirforiin. — Normal.

Pevitincani. —Normal,

Meaerterio (ilomds.—In one mesontorio gland there
wid a cancating nodute 50 mm. in dizmetor, there waz
] uililﬁhllly larger irvegnlor noduby inon second. A ghied
gl showad part of its subslance !’L"FII.!I:‘I:"II by a
caseons pebwork awld a foorih gland was slighily
enlarged at one extromity and contmmed an irregular
waxy casenbing oodole 140 cm, in dinmoter.

Spleen,—Normal

Liver.—On the surface beneath the capsule of the
liver thera were eight grey tubercles with opagquoc
eontros up ko 3 rapge seed in xize.  On soction throagh
the sulstance an oceasional grey tubercla was seen,

Fortal Grlawds—In the portal glamds thers were &
few eas=ous Toel.

Kidnews —Neranl,

Supravenal Holivg-—Normal,

Hr.llr.ﬂ',_ f:ihl'fl'm'._ f..hl.u.hruir arrl .“’l'.ll'i' I"i'fﬂ.rrufs.—lwﬂl‘rllﬂ.

Tharrr,

Lwnge~"The kit Ilung showed on the serfsce
Lencatn the plenra, dwo grey submilinry toberches with
opagque senires.  lo the right there were thres simifar
'I.Itih‘!'ﬂlll\,

Brvareliial (8 lmds.=Thore was a caseows Toons in s
left browchinl gland, The right bronehisl giand was
noraal.

Mediastinal (7 faods. —Normal,

Fuggeinad apd Precraral (flapds —Ncrmal,

PIG 222,

Fed once with the milk from Cow I,
Date—November 1, 1907,
Diage—=2 870 cabic contimetres,

Aga—11 wecks,

Killed in good health—Tanoary &, (908, [69 days afier the experiment began.]

Weaqils,
qgra. Ihs.
November 1, 1907 _, 1 14
January O, 10 ., o 2 2%
Garn in sterght.—1 qr. 12 1bs,
Fulsercilin Tesds.—Detabor 11, 1907, [E[:I 1,[3-1,-11 hefore

the exporiment began.]  No reastion.

ETELH

Kovembor 28, 1907, [27 days after the exporiment
legan.] No mnction,
POST-MORTEM EXAMINATION,

Creseral Comlilion,—Good.
Thers was wo sign of tabereulosiz.
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PIG 224,

Fed with the milk of Cow B from October 14, 1907, to October 20, 10407,

Dase one-half part of 15450 cubic centimetres,

Novomber 28, 1907, [45 days after the cxperiment
began.] Renctinn : Negative.

Ags—8 woeks,
Killed in good health—Jannary & 1948, [36 days after the experiment liegan.]
1 War et
qra. Dhe.
Oetober 14, 1907 n 1 0
Janwary H, 1908 ., 28

(Ferin im anvighf—1 g, 6 Je,

Tubercutin Vests,—October 11, 1807, [3 days befors
experiment began. ] Reaction : Negabive,

POST-MORTEM EXAMINATION,

U emeral Cwadilion=—{3aod,
There was no sign of fubenonlosis,

PIG 226,

Fed with the milk of Cow B from October 14, 1907, to Qctober 20, 1907,

Doge—0One-half part of 12,490 cubie centimotres,
Ape—Y weeks,

Killed in good health—Janunry 8, 1504, [B6 deys afeer the experiment began.]

Irviﬂﬁ-l’u,
aqrs. 1ba
Oetober 14, 1907 Es L &
January 8, 1902 Sn ol
(Foin in weight, =23 lbs,
Trbercmlin Tests —Detaber 11, 1307, [:1 I‘h-}'! before
the experiment bogan.] No reaction.

JERSEY

POST-MORTEM EXAMINATION,
Heely emacinbed.
Therae,

Plewra—0n the plevra along the ribs there were
omerons flattened fbro-cnseons nodules up to 240 cm,,
some loosely attached. There wore nomerons similar
nodules on the plenrn over the dersal medinstinal

glands. O the plearal surfase of diaphragm thors
wore @ few small loosely atiackod fibro-caseousn
modufes,

Laewgs.—"The longs werm vory leavy and volumineus,
O the pleural surfaces there were numerous faitened
perlsecht growths sumilar bo bul larger than Lwose on
ther parictal plonra varying up to 440 om. in diametoer.
Tu both anterior bobes thore were lnrge caseo-nocrotic
manses roplacing a third of the subsiunce, the rest of
ithe anberior lobea was closely beset with nodoles and
masos varying in size,  The posterior lobos were
smilarly severely affected. On seefion the masses
ware bright yollow, caseo-necrotic and in many parts
beesming soft and caseo porulent arouml the margiee,
The brenchi were flled with mueo-puz and in several
places caseons subalance could be scen protruding
o the cavity of a chis,

There wos a cast of the trachea formed of in-
apiaaated muoo-pas.

Medinstival Glands—The long mediastinal gland
wolghed 2 1bs. and measured 260 by 1000 by G0em. On
sectlon it copgisted almost throughout of bright
yellow enseo.necrotie substunes,

Bpanchial (Flasds,—The bronchisl glands wers simi-
larly greatly enlarged and easeo-necratic throughout.

Oibher mediastinal and supra-bronchial glands were
aimilar.

Heart and (Fpoal vesaple,—Normal.

A lsiaanea,

fimentm aud Peritonero,—Normal.

November 28, 1907. [45 days after the experiment
began.] No reaction.

POST-MORTEM EXAMINATION

fremeral Candifior,.—Good.
There was no sign of tubereulosis,

Cow C.

Dutestines,—All the Peyor's patelos of the small
intestine contained a few caseous nodules varying
from a millet seed op to a bomp seed, many of
uleopnted on the surface. In addition thers wore
several small uleers 5 mm. in diameter from which
Llan cameons pubetancs had almost disappeared.

Mepanterie (Flomls,—The majority of the mesenkerie
glands appeased normal ; several eontained diserate
caspons nodules and a fow at ono extromity showed
the corfices diffusely caseous. One messnteric glind
nhaut the conire of Uho mesentery wos greatly enlargod
mmnminn; &80 h}' £ 2] '||_1' el N, 001 BECiaon i eonsisted
practically throughoust of an orapgs yollow casco-
oecratic shightly gritty substance,

Spleen.—Woighed 1 lb, 6 ozs, (o gestion it con-
tained ben caseous pribby tubercles varying From a
rape peed up to a millet sead in size.

Liver—Anterior surface normal. {hn the posters-
inforior sarfuce Wors was o singls caseous inberclo,
(n section through the =ubsiavee three cascous foci
were met with, of which one was gritiy.

fall Blvdier,—Normal,

Portal (flamle—The portal glands contained a fow
dizcrete cascous nodules, the size of hemp seed.

Kiclweyse—Both kidneys showed in the cortices just
beneath the surface scatbered tubercles warying from
a ripe seed up to & homp seed in size ; they were all
cascous anid the largest shightly gritty, Un scction
aimilar nodules were foumd scattered’ throughoot the
deoper paris of the cortioes.

Supraremal Hodies—The left suprarenal body con-
tnined ten, and che right five, caseo-valenrecus nodules
from a rape seod wp to 35 mm. in dismotor,

f.remhl:rumf e f;fm?ﬂ'-!-.—ﬁ-ﬂmll.l.

Tovpue,” Tonsils, Loryer, Phoryee, and  Toachea.—
Normal,

Lterus.—The walls of both cornuva of the nierus
and alwo the common portion wers thickened and
infilteated with & network of grey nodules with bright




yellow eazeous centrez. The cavity was filled with
parnlent Auid and ensoons fsceuli,

Supremammary  Glesds, — Fach  supranomeary
gland showed 3 minute caseous focus ; onn confained
alse n groy nodole the size of a hemp peord, diffusely
EaRBols,

The Udder.—Normal.

ftetros Phargagen! Glanede.—The left was congeated
and showed a namber of caseccilearoons masses
arranged around the cortex. The right contained
Lo caseoirs fodliary tubercles,

Cervical f brnds—The right inferior cervical gluml
was enlarged and about threeauariers of the cortex
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was replaced by yellow caseo-cabeareous masses ; other
corvieal glinds wore noemal,

Paratid, Prepeciaral, Prescaopulor, Precraval, Axid-
tariy, Popditenl, awd Giletorld (¢ lands.—Normal.

Mivraseapion] Foramipafiom,
{Bmear Ild'l:‘.pi.hiillll:t.'!
Suprasamimiary Olard {(foews).—(1) Thres taioreele
Dasilli,
Supramaraicary 7 laad [(focos)—{2) Two tubercle
harilli,
STwteatine (uleor).—A moderate number of iubervch:
Tamcalii.
Freonehiel (Flaud.—Xo tuberzle bacilli.

GUINEA-PIGS INOCULATED WITH THE FARIES OF COW o

I e —- — e
Method '
Wowen b, Dnie of Tnocalntion, | Those, | of | Theeation of Life, Fesili.
| Inocnlotion,
Q805 1 i @, Ip, Killel 22 days= T,
2806 | 1 e I Killed 15 days G.T.
2807 1 o6 b, Killasl 16 daye Nor babeepenlosis o disoharging
l Ohetivher 20, 1007 uleers in Lhe skin,
SR0E 1 G e, T [l 4 sbays No vulsspoulinks,
2809 | A co Bl Kilkol 32 dbaxs Emely G.T,
2810 i e, | Bub, & Ip, Kilksl 32 duye G.T sevir,
2813 1 0% o Iy Killed 21 days G.T.
2814 1 ce | |18 Killed 26 days G.T. sover.
9815 I[ T ope | I Killel 17 day= Bingle nedule in cmentnm :
. - twe msinles  in spleen ;
¢ Octaber 25, 1007 portal glued cnseois,
2816 1 oo | Huly, Kiillead 5 sday= GT, sevene.
ag1q l o - 5 | Enb, Killosd 31 daye LT
|
mm 1 L i, Kbl 2 rl‘.-.-].':-. Mo lalsronlosiz © glesr e
skim ; mn T
1 Il e, Ealb, Killisl 17 day= Ko tulerculisds. Large nloer
2829 | ] g
in skin.
2830 F oo, Ip. Killed 0 days G.T. sevire,
ag3] 1 1 e Sl Kills=] 66 days G.T. =vere,
Uhotober 28, 1INT
ﬁaﬁ 1 2 oo, R, Diisl 146 alays G.T, ssvers,
i
QR33 1 2 oo Ige. Ded [ oluy Acnte inlectbon., No T,
|
R4 } g B -8 Ip Killed 15 days Early G.T.
2T ] 1 ee, I Killed 25 daye [E
|
2548 2 o Iy Killal 25 daye H.T.
m[l ‘B oo [TH Diwdd 1 clay Acute infection, No, T
¢ Oetober 3, 19
QR40 o B Bnb, Killed 30 days GT.
ag41 e Hnl, D] 3 dlays Nar il renlosds,
QR4 ' ce Bl Dl 2 dlaws= Xor tuberenlo=is,
2859 | i B 5 T, Bhied 1 slay Acute infection, Yo T
e - 5 1 Ihed 1l Acute infection, ¥No T.
| ay
L. B Ip. Kilkl 27 days G T.
2806 Oetober 30, 1967
SEAG 10 oo Sukb, Do 5 dlay= Na tuberonlosds,
aBAT 149 e By, Dl 2 dnys No tnberenlosis,
frhatiftd 149 e Buk, Dl 2 nyrs 5o tnberenlosiz,
i |
e — ——— B -

Ip. = intraperitosal.

Hub, = sbesbamemss.
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GUINEA-PIGE [NOCULATED WITH FAECES OF JOW C.

DiLeTeDr witk Sinr Sorvriox ; 1 Grawae oF Faeces 1x 2000 cUsic CEXNTIMETEES oF STERILE
BALT BOLUTION.

—_— s r————— e e ETE———————

Methad |
of

Munmber, Drate of Tnoonlation, Dhosae, Dumtion of Life, | Berult,
Tnoumlation.
|
SRTa 149 e 1p. Died &3 days Hevere (1T,
] Oictober 20, 1907
2874 ) o, I | Kitled 63 days Bevere (3.T.
GUINEA-IPIGE FER WITH FABECER OF COW O,
Dosx 1% Aok CARE 110 o0, oF FARCAL EMULAION,
MNumhbar, Date of Feadding, . rarencion of Life, IRe==ult,
= € = l | ENE RN
2803 |
! Cafobes 24, 1907 | Killed % days Mo tolerculosis,
2804 | i
|
2811 { o ; :
Dctobar 25, 1907 | Beilled 5 dayu Mo talereunbonin
2812
2837 ] ! Dl 44 days Mo tnbercnbosis
) Delolior *8, 14007 |
agag | ! Killed 8 dngs No tuberonloss.
[ Oegolier = 1907 | Killed 25 days No tnbercubosis.
2806 | i
|
| |
2851 } Oetoher My, 1907 Killed 88 daya | Mo tnberenloais
agsz | -

GUINBA-PIGS FRED CONTIXRUOUSLY WITH FAECES OF COW € MIXED WITH STERILIZED MILK.

Numbor, Drate of Fooding. | Duration af Life | TResnle,
a50n i Killed T4 days ¥o tuborcalezis,
From o "
= Eilledd B0 days Cnseous uleers in intestine, and e
W0 || Octaber 21, 1907, 5 ' o Mion of mesonteric glande, G,
28m | Ootabor D 1M, i 45 days Mo tuberenlois
2802 | i Killed 90 day= ¥o tuberenlosis,
ANIMALS INGCULATED INTRAPERITONEALLY WITH THE MILK OF COW O
Nomber of [k of | Omarter Dnvation of Teesall,
Animal, o Lat i, Iroag, Iihf dder. Life, -
I _! — — — e - —
Ralibit 1524 I‘i ; | mF. Dicd 13 days | No tabercubosls,
Rabbit 1525 | | ouihar M N M. Killed 76 days . Mo tulerenlosis,
Rabhit 1626 | 1607, sl 0 LF. Died 18 days | No tubrrculosie.
abbit 1527 | | LM, Killod 76 days | ¥o tnberoalosis
Guincapiz 2819 1 E IE.T. Ihicedl 50 days Xa bnberaaloais,
Guinapiz 2820 | = Killed 78 days | No tuborculosie.
Guineapiz 2821 Tort oo ok [ I H. Killed 73 days | No tuboronlosis.
' ; ssilk plus %
Grincapiy 2829 | Dotobor 2 trlg.; deposit L H. Killed 73 duoys | No tuborcalosls,
Guineaplz 9893 | | LI, “I:‘L‘rﬁ:f:}'| L.F. Killed 78 doys | No tueberoulosis,
Guineaphy 2824 contrifnging] gy, Killed 73 dnys | No tuberenlosis,
Ginincapir 2H25 i ! L.H. Killedd 78 days | No tuboreolosis,
Guinenpiz 253G ! ] ‘i L1, Dipad 63 days Xoa tuberouloaia,




L=
=8

ANINMALR INOCULATED INTRAFERITONEALLY WITH THE MILKE OF COW C—ossftmnod.

Number of
Animafl,

Diage of

Rabbit 1531 }
Rabbit 1532 Mt{ﬁrrlzu.
Rabbit 1533

Guineapiy 9843 |

Guineapiz 2844 |

Gnineapiz 9545

Gnineapiy 9845 } Oatobor 29,
Guivepiz 2847 el

PR

Goinczpiy 3848
Guinepiy 2849
Guimeapiz 2850 |

Babbit 1534 |

Rabbit 1535
Babiit 1536 I
Rabbit 1637 )

1 Datober 30,
. 1387,

Guinenpig 2850
Guincapiy Z860
Guinenply 2861
Guineapi= 3862 ||
Guincapig 2863 ||
Guineapiz 2864 |
Guinenpiz 2865 ii
Guinenpiy BR66 |

15447,

Fed with the facees of Cow © from Oetoler 23, 1907, to Oetaber D, 1907,

i Disoebat on.

Ohe:talser 30,

Doge—506 kilorrammes of fasces.

Age—10 weeks.

Doee. | M| Tite
|

| me Killed 72 duys

S o L.F. Wied & days
1.0, Billod 72 dlaps

R.F. il 42 dlnwa
R.F. Killed 71 duys
B.H. Killod 6% days
E.H. Killeal 31 dlays
e e

(er, 25, L.F. Diipd 24 days
LF, Killod 71 duye

1.H. Killed 69 days

LIL | Killed 71 days

LF, [ied 28 dugs

see | B Died 27 dags
L.F. Killed 71 dlays

LH. Kitlead 71 dlags

ILF, Killed 71 diys

Ik, Killed 71 days

IR Kitlel 65 doy=

T It.il Kitled 71 dugs
Oet. 22, LF, Killad 65 dnys
L.F Killsl 71 duys
L. | Kitlel 68 dags
Ll Kitled 71 s

PIG 230,

Result,

No tuberonlosiz,

N tinheron]osds,

No tulwson]ols,

Three trnpsparent  Paborobes in
omentum  containing  tnlencls
bacilll.

No tuberonlosis,

o imiborenlosis,

No tnherenbozis,

Three  transparcnt 1“'-&!«:_1&*
in aaent i vontaltiag
muderately nnmerons tahercle
b1,

No buberon lesis,

Ko tiberonlosis,

Xo tmberenlosiz.

SBix tmmsparent  tobercles i
sirentam  conta‘ning moale

rately numeranz T,
Several tobercles o omontem,
oae e bing, containing TN,
Mo tuberonlosis.

Theee milinry tabhorcles and one
ensenbing mosdule (60 mmn.y 0
omenium, Caseation of portal
rlands.  Founr anseating modzles
in the Dangs.

G, Oeentum contained sl
fifty ol o=,

B G.T,

Earlr G.T.

Severs 3T,

No {mberenbozis,

Xar {mberen bosis,

Mo iwileded bosls,

No {uheronlosis

Killed when in good health—Decomber 11, 1907, [48 day= after the cxperiment began. ]

Weighe,

 October 23, 1907
Lrecember 11, 1907

fFeada dur aeeiphi =21 s,

e, Ihe,

g -7

Tieherculin Teats, = Octobor 11, 1007,
‘hofore the experiment began.]  ¥o resction.

November 28, 1907,
began,]  Positive reaction.
Contigrade.

[36 d#.n after the experiment
e of bemporature 15

11

[12 daoys

POST-MORTEM EXAMINATION,

(Fenered Cundition —Gol,

Tongue, Phorgwre, aud Laeyoe,~Normal.

Tomsila,—Im  the
yellowish foci,

hy the Faft Side of the Neck, Loneatl the angle of
the jaw, antorior to the submaxillary salivary gland,
thero was o gland mensuring 50 by 39 by 22 om.  On

tonzils there wera a fow soft

section it was composed of fem translucent tissoe



with a close yellowish network ; sttached to it was a
small gland containing a fos npague foci,

Four gland= posterior to the first were normal.

thy the Right Kide of the Neck, in front of the
nubmazillary salivary gland, thero were two glands
forming a wass 50 by 33 by 20 cm.  On section it
resomIded that on the oppesite side ; the other glands
abomt the jaw ware normal.

Cereienl 67 lends.—Normal.

Preseapular (fbrnds —Normal,

Aislaemen,

Hoarerel . —Normal,

frtestines.—Normal,

Mesenterie lands —The majority of the mesenterie
glands worn normal.  About six glnds on each aide
of the mesentery in the centre were moderately
enlarged, consisting of firm (ranslocent tissue with o
firm yellowish waxy casoons notwork,

Splesn.—Normal,

Liver—0n the convex surface of the liver thers
were visible bencath the capaule twenty slightly
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iml:igu]tr grey cascating tobercles the size of rape
seands | thoy wore sparsely seatbored on the other
surfaces and in the sulbstunes,

LPartal (lande~0ne portal gland was a litth: firm
ab ong extromity and showed corly caseons patchos.
A second small gland was similae,

Kietee =N ormal.
Sugrvarenal Bodirs.—Normal,
Coelinee, Lumbar, and flicc f.-yn]pﬁu“.-'u: [l e, —
Normal.
Tharse,

Laivpe.—Tn the left lung on the surface beneath the
plenra thepe were fourtecn groy caseating tuberclos
up ta o millet soed 1n size. The right lung showed
rathor fewer. 0o section no mors eould o seen,

Brpuckinl Flands,—Normal,
Preceaval ond Drguinal G leasls —Normai.

Micramopten! Eeoainalion,
{Smear proparation.)
Tansil [ foeus).—Fouar tnborcle bacilli seen.

oW T.

FOST-MORTEM EXAMINATION,

tremeral Conlition—~Poor.,
Tongue, —=Normal,

Tomsils,—The tonsils were firm and on section con-
tained caseons nodules

Fuhmercilleey 6 bamds —=Nozmal,

Phorgugeal Glands.—The left posterior pharyngesl
gland measured 9% by &6 by 30 om. and on seetion
wis caseous throughoul.

Thi: right posterior pharyngeal gland measored 7 by
Fham, On seckion the suparficial part of the cortex
WAE CASGOLE

Ceirpical Mands—Several of the cervieal glands
eontained large nodules, some caseous throughout,

Ablamen,

fibeatines. — In the small inicatine there wers
wonnted ninoteon uleors, warying up to 40 cm. in
diameter 1 the Ikass and the raised nulrgill: wers firm
anid casealing, Thero were also seatiered nodules in
boih imtestines.

Mesewteric Gilamds—The mesenteric glands were
mmrm:mnl‘v qluiqrmul:l and uq|rl|m|,rd h_'r a brownish
vellow necrobic substance, in many partz sofbening.
In pointz of size and sppesrsnce the lenons were
older than those in the bronchial glands ; also she
tuberenlosis of the lungs was fairly acote.

Spiess —The splecn appeaved normal.

Liver.—(n the surface of the liver thore wan =
single small tobercle: the parenchyms was beset
throughont with small ll-doficed  vellowish geey
necrotie patehes,

Portal (rlands.—The cortizes of the portal glands
wore o little frm, but showed no caseation.

Kidneyu=—In the medulla of the right kidoey there
nere two cascaking miliney inbercles,  Left kidney
normal,

Bupravenal Hodies, — The left soprareos] body
contalned three caseons nodules op fo & pes in size.

Riglit supsarenal body showod throe similar nodoles
up to the size of o millet seed,

I;l';wm was an opague focus in ono roasl Drmphatic
ghand.

Lunibar (flamds—Five lombar glamids, up to a
pigecn’s o in =gy, cascous throughout.

Alime (rlonds—Cazep-calareon: nodokes
iline glamds,

in two

TR,

Lunge.—The longs wers voluminous, the anterior
lobes were eongosted.  The substanes was alwoly
beset dhroughout with irregular and for the moss part
smnll ensoons nodules and patches. On the lofe lang
thero was a number of perlsucht nodules and also
numerons similar nedules and masses on the parietal
Huoars.

Preseapular Glands wera not iuberenlons. The right
glond was enlurged from the tuberonlin inoculition,

J"rq:m‘]‘m'q.ﬂ anied .I::'”m'_?,l (Flaud e e=Normal,

Supramammary  Lymphotic 7 lands —Both  supra-
mummary glands were enlarged and eontained d?rqr
yollow casen-nosrotic mases,

{dder—In the tissoe of the udder of the lefc hind
quarter forming the wall of the main sinus close ta
tho teat, there were four fiem reddish grey nodules
warying from a millot seed up ton pea ;. they resembdied
the tissue aroond, boing distinguished by n eentrul
caseons skreak and firmness from the tisse in that
pact of the udder which is mataly composed of ducts,
The other quariors of the udder ware normal.

{terse—In the borms of the uberus there wore
roumded yellow caseo-pecrotic nodules, not oulike
unaponed muslirooms, projecting into the cavities and
loossly attached by pedicles, composed of reddish
groy tmsue of which the contres of the oodules wore
also formed ; the largest was the size of o robin's egg.
There was 2 muoco-purnlent exudation in the steros

and waging.
Mroremopienl  Faoamiation,
(Bmear preparstions.)

dder (module 1 and IT)—Showel moderately
numorous tubercle lacilli




2082
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2885

GUIXEA-PIGE [INOCULATED INTRAPERITONEALLY WITH THE MILK

-
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GUINEA-PIGE WITH FARECER OF COW F.

ALL THTRAPERITONEAL,

Ihage of Insoalation.,

Jnmunry 28, 198

Dhoses,

'l en,
Foi e,
o0,
=h o,

0o

Duration of Life.

Dl 1 dlay
hed 1 day
THel 11 dlag=
Kilbel 15 abays
il & dnys
Kilbed 33 day=
Killod 33 dayn

Resuls.

Acute indection,
Acuate infection,
Suleasite infoction,
General tnleronboss,
N tmbierenlosis,

| Geneml tnleredsis,

| General Bubercnloxis

OF COW F

Numerons T.13,

; Dhate of e of Trration of
e, Inpcilation. Dose. Tidder. i Life. Rerult
| 1
071 IL.F, gl 3% dlnys Cosesapurilbent wodale in musele at
site of inoculation ; cnseation of
sternal gland.
| Cdmlsath,
onre | I.F. Died 11 days Nao tuborenbosiz,
| Wl g, of
2073 I Fltl: pln:! E.H. il 1% dlays Genoral kaberen|osiz,
LIEHE] CE AT
2074 ¢ damnary 26, 1908 i of 240 oe, It.H, Dried 24 «nye Goneral tabaronlosis,
| obitaimed by
20958 | the contris ' L.F, I Dviesdl 27 dugs Cirmeral toberenlosis,
| fing s, |
2096 | | LF. | Died a5 days Gemeral enberenbosiz,
1
H’i"? | ILH. | kil 15 ddnys Lresmernl folercalgsiz,
2998 | ([ | ved 18 idnys Genoral taleronlosis,
2986 ) | | &0 oo us Ii.F, | Killesd () ddays Geperal tubwronlosis,
- the deposit )
208y | | af 10 e I, F. - Kibled 3 days | Generad tolerenlosi-,
2988 | ‘ . | Died 17 flays General tulwrenloss,
ﬂﬂﬂﬂ | R.H. Lrieal 7 alanys Yo tuborculo-da.
|l naenry A0, jE0%
i ' 2 - 3
2990 || || Axin the LF. Died Livdays  Xo inborealosis,
2001 first; 2eried. L.F. Killedl 3 days | Genemnd tubereulosis,
I
2098 || L.if. Drigd 13 dnys General tuberculosis,
203 ) L H. Dk 4 days Moo puibepoinbosfs.
m -I PR LR RF. Bl lel 55 |];|_\'H Gremere ] polsercalos s
Mﬁ | Tl I F. Killgsl 23 n,I:‘l:Lg Genern] gnleponlas =,
2006 - i 1T, 10, BFigsll 233 dlays General tnlwrenlosis,
2007 | 1100, Dipd 2 dkays i minnste tubercle in omentnu,
|- Jomanry 51, 1968 Tuibemcle bacilli fonml.
m | Ao in the I..F, I 4 -||;|I\'|- Son fibwopeat bosis,
2009 L G L.F, Killmi i3 alnys Gemeral tberenlosis,
S000 | 1.5, I¥igs] 18 dlays tremeral talwremlosis,
|
001 i J Li.H. Dl = dlnys Mo Lnleeroulosis,
m h-} A e, B.FE. Killgl 2 ||;||:r1 Geaern] bulepomliod
3003 H i [ il % dlnys %o tulaeronlosis,
004 | (AT Died T days %o amheroinl s,
1
3005 s Felrunry 1, §s | | L.F, Killgd 32 dayz trenen] ruberenlacis,
I b 190 g,
3006 L.H. D=l % dnys Xo fubercnlosis,
" Ml 5 alnys Ao tnlereniosis,
007 ] i 1) X
ME J A L., K, D] 22 4I:|.l|l|. liopeeal volepeslogy,
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SHORTHORN HEIFER A,

POST-MORTEM EXAMINATION.

(Fesreral Courdition —Good,

Tergue.~Normal.

Tonsils. —Normal,

Ploavyme.—Normal,

Su’.lmu.rﬂ.rurﬂ ir vl —Normal,

Phargrgenl (ilamie—Thoe right reteo-pharyogeal
gland measured 105 by G5 by 50 cm. On seciion it
was o oyl with thick Gbrous walls, flled with caseo-
necrofic substance which was parily broken down
imte & browaish yellow purnlent Guwd with cweons
ftakes and parily adborent ns congested cameo-nesratic
unT_m:.m 1I.-|'|F:|:ee inm:‘ual walla.

o lofé retro-phoryoges] glind measured 451 by 30
by 1’6 cm. On seation it was normal. %

Cerpical Glands.—Xormul,

Ml

Leritonenm and Cloieatien,—Normal.

dutestines.—In the Peyer's patches of the small
intesting there waere [iva notmni, two grey with
opague foci, and throa sofi yellow and caseous,
varving up toabout a millet seed in size,

"rore was also s mmalll uleer with o Ghrous wlight]

opaquie thickened base in which no tobercle bacilli
could be demonstrated microscrapically,

Letrge Inleetine,—Normal,

Mezenleric (rlands—Oone mesenteric gland showed
8 yollow caseo-calcarecus nodule spearly 10 cm. in
dismater.

Spleen,—Normal.
Liver.—Normal.

Parial Flonds —Normal.
Kilureape,—Normal,

GUINEA-PIGE INOCULATED INTRAPERITONEBALLY WITH

Segrrareaal Bodies.—Xormal.

Feenl, Corliaz, Luuharaad Tlias Eyaplatic Glaade.
—Normal,

Thorasr,
.F'!.:mw.-—-ﬁnrmal.
Lurgs.—In the langs just bonosth the pleura there

werg throe sranslucent foci and & soft grey nodule the
size of a hemn seed,

Hronchial ond Medizatinal Grlands —Normal.
Heart and Pericardiem, —Normal,

(rintral Flamde —The right was larger than the
loft, measnring 25 by 240 cm, On section the substane:
was firm and infiltratod almost throughont, with a
bright vellow caseo-necrotic network mottled with
pn.luhui; of hiemorrhnge,  The lofe gluteal ghind was
normal.

Variona Lymphatic (f leneds,

Parotid, Prescapular, Prepectoral, Precearal, awi
P’Dy.rfﬂmf {.‘-fund\r.-ﬁ'nrmll. -

Liddder —Normal,

Supramanmary (7 laads,—NXormol.

Micrsscopical Framinations.
{Smear proparations.)
dutesting (groy nodole) —One tubercle bacillos,
fulestine (cxsmous noduole).—Xo tuberele bacilli,
fufeatine [ulsor).—No tubercle Laeilli.

dfietre-pharympead Glaud —Four tubercle baeilli, 2lso
alort bloe stained bacilli.

Lung (grey nodale).—No tubercls basilli.
(Fluteal (laml.—No tuberclo bacilli.

LS

FAECES OF COW Al

N ber. Date of Ioeulation. Dhoss, Dairstion of Life. Itesule,
2535 1 ‘ i Killed 92 days No tubgrenloss,
| |
SRR 6 Killodd 92 days= No tuleraulosis.
! | Small doses |
2FaT L B it Ly W0, 1IROT | varying apto Killedd 92 duys No telsermelbionks,
L ikl e
BEAE ] Eilled 56 days No tnlersulosis
[ |
2648 i | I Eilbed 42 days No euboroufosds,
2659 A5 e, Killed 50 days Mo tubsrcalosis,
ﬂﬁﬂﬂ A o, Killid 40 days Mo tuberculoais.
- Oztoler 2, 195
2H61 A e, Killed 55 days Mo tuborcalosds,
2662 J Ak oo, Killed 36 days Mo tuberonlosis,
2681 f I QIEI-ER Rilled' 28 days No tnberonlesis,
DEED I ki e, Killed 82 days N tuberculosis.
Chatober 4, 1507 oy L :
2683 b o, | Rilled 83 days M tukeroubosis,
RS i 5o Kilted 34 days No tubsebgulosis,
2700 i 5 o0 | Killed 85 days Ka taberculosis,
a0l I G oo Killel 85 days No taberculionis,
b Orotober 7, 1907 X . i
aE0a | A or, | Killed 25 day= Xo unberculosie
2703 | 5 e, | Killedd 55 days Mo talercnlosis,
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GUINEBA-FIGS FED WITH FAECES OF COW A,

Pose 1 wace Case 190 Cepne CesTiMeTrE o Faecan Bxvismox,

Nymber, Dnde of Fesding., Dmration af Life. E
|
a4l | Kilbod 95 daye Mo pnlsrouloais.
- Bepdember 30, 19807
2641 | Killed 99 days Ko tnberenlosis,
Killed 85 dny= No tuberenlosiz,
2655 1 Octalser 1, 19407 |
2356 | Killed 9% ddave No tabopenbois,
26563 | HKilled 90 days N puabipon lomis.
H Deraber 2, 167
EBE{ 1 Kilbed 98 qlwys Ny toboren bosi =,
Kilbed 98 day= o buberonloeis_
AT ! Detoler 3, 1907 I
2676 ¥ Kilbel 8 sy i talhenenlosis,
2679 ' Died @ dags ¥o tabereulosis.
}- Dhetobwr 4, 1T
BEED I Killed 9= diays Ko taberenbosis,
SEM0 | Eilled 958 days o vubron losis.
. Uhetnleer &, DK
2601 4 Killed 95 daps Nis tnberculosis.
2598 [ | Killed 98 days N inberenlosis,
Dhetaler 7, 107 |
209 [ Killed 98 dny« Ko tnberenlosis,
Killed 95 days Mo tubenonlosis,
2706 } Iketober 8, 1807 |
anoy | | Killed 95 daye, N tabereubosis,
as1G '. Killerl 85 days Kot ren bosis,
Dotoler W, 15T
am I Killexl 08 dkay= | Mo tnierenlesns,

GUINEA-PIGS FED COXTIXNUMELY WITH FABCES OF COW A MIXED WITH sTERILIZED MILK

Kumler, ' Tkt of Fending. | hurndion of Life,
2629 Il'! Killed 57 dnys
2630 | F Killer] 35 days
2631 ﬁ-;.-..;:.ﬁ:::.:ln-l. 1907, B il 35 elay
2632 i Octabor 3, 1007, Die<l 2 dnps
26EE | Killedl 1945 abays
2634 J D] 104 ehnys

PIG 204,

Result,

- — ——

Hezalt,

| Mo tnheronbosis,

Wi tuberenbsis,

No bubomon losis

| N cubiron bosiz,

| Ao bl besis,

Mo tubernon losis,

Fed with the facees of Cow A Foom Soptember 30, 1907, to Octoler 9, 1907,

Doge—One-fourth part of 2565 kilogrammes of faeegs.
Age—11 weoks,

Killed in gnﬂd healih—December 30 1907, 1_'.,'1 d:lj‘.'i alter the ﬁ'k.l'll."l.'illl.!’!llt. |.|ég;\|'..]

Waighis November 25, 197,
qgre. s, began,] No resction.
|

September 30, 1307 ... ... ..
Decomber 30, 1807 ., P
frmin in ik, —1aqe. 14
before exporiment began.] Ko rexotion.
31365

[5“.! |in‘1.'> aftor the exporiment

POST-MORTEM EXAMINATION

Tubercain  Teets.—September 16, 1907, [14 days eweral Condition,—Good. There was ne tuber
culosiz of any organ or gland io the body.
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PIG 206.

Poedd with the faeces of Cow A from Beptember 50, 1907, €0 Ostober 9, 1907,
Doge—Ome-fourth part of 25765 kilogrammes of facces.

Age—11 woeks,

Killed in good health—January 7, 1905, [90 days after the cxperiment hegan.]

Weights.,
qes. Lha.
Septamber 30, 1907 St e
Junuary 7, 1908 we 216

Fain in weight—1qr. 14 1
Tubereulin Teate.—Reptomwber 16, 1907, [14 days
before the expericront began.] No reaction.

November 28 1907, [58 days aftor the experiment

began.] No resction.

POST-MORTEM EXAMINATION.

Carcass in gond condition. There waz no sign of

tuberculoais anywhera,

PIG 208.

Fed with the facces of Cow A from September 30, 1907, to Owtober 9, 1907,
Doge—Ome-fourth part of 2565 kilogrammes of fasees,

Age 11 weeks.

Hilled in good health—January 7, 108, [99days after the experiment leran, |

Weights.

ars, Tha

Septembar 30, 107 1 3
Janwary T, 108 L, : 8]

Craxim i segiaphid,=—1 qr. 17 1bs,

Tuberenlin Tests.—~Soptomber 16, 1907,

L[4 days
before the experimont began,] Mo reaction,

November 28, 1907,  [59 days after the experiment
l.hq.:.'lll.] Mo resotion,

POST-MORTEM EXAMINATION,

Carreqes in good condition.
There was no sign of tubereunlosis anywhare.

PIG 210.

Fed with the faeces of Cow A from September 50, 1907, to Octobar @, 1907,
Dosa—=Une-fonrth part of 2565 kilogrammes of faocos,

Age—I1 weolin
Killed in good health—Decembar &, 1907,
Weighta.
i {8
l-"i;l|r1.,l,-it'|||-m.' 30, 1907 == H

December &, 1907 ... ain ais ai

Teilaed greiio im Ir:r!-:'.'llll'.-—".!ﬂ 1bk,

Tudevenlin Teate =Soplomber 16, 1907. [14 doys
before experiment began.] HWoneiion = Negative.

November 28, 1207, [69 doys after the experiment
beyran.]  Reaction: Positive,

Rise of temparaiure—=25" Centigrade.

POST-MORTEM EXAMINATION

Crenevat Condition.—G ool

Toovgue, Toreils, Larper, and Phargas —Normal

O the et Side of the Neck extending from bolow
the angle of the jaw to the root of the ar, there was
n cliain of six glamia the largest measuring 2"‘? by &5
am. 3 the ma‘itqsl- 146 by 12 em. ©On zection the
Inrgest eonsisted of o yellowish caseo-pecrotic network

[66 dnys after foeding hegan.]

in fipm pinkish grey tissuo., Thi other glinds con-
sisted of firm grey tmsne with afine yellowish notwork,
Right Siebwacceillary Glends,—Normal.
erwioal arnd Prescopnler (ot fensred ¢ =N iprnal,

Mt

flmentm aird Parstosicam —Nogmal,

Inbestines,— Normal.

ifezenteric Glonds—The mesenterie glamls wera not
enlarged and in one a singhe enssous focus was soen,

Epleen,—Normal.

FLiver.—n the convex surfzce of the liver thare
were four grey tuborales with opague contres up to a
rape send in size.  On the concave surface there ware
twa. U section through ihe substance ne more wers
Han.

Portal (#lamds appeared normal.

Kidmeys.—TIn the cortices of the kulneys there ware
senttered groy points,
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Supraresal Bolics, — Normal,

Rewad, Coeliae, fovmdirr, oued §laee Lapmplatic (7 fauide,
=M armml

Thawres,

FLownga—=Tn tho loft ling on the anrface just beneath
the plenra thore were thivty enseating tnbercles varving
up ton hemp deed in sige 3 there wos about the syme
nnmber on the right side ; they wers sparsely seatieresd
throughoat the parenchyema,

framekial lrwda -=An oceasional irregular casrous
foetis codld be seen o the broachal wlamnds,

Proceurad and faginod (flewals, —Normal,

Mierarcopeeil Eadmfenton.
{(Bmoar prepamtbions, }

Kedney (grey loei).—Modorately numerons luberele
baealli socn,

Mespsteric flawl [forus)—Eleven wbersle basilli
s,

Beomelisal 8lamd (Tocws)—=No inborele lacilli seen.

CoOw D.

FOST-MORTEM EXAMINATION,

Animal fat and in good condition.

Thewsesr,

O spewsy bhe Thoracic Corvity thore woere numerous
firm fibrons adlwsions connecting the viseoral and
parciatal plenras. On the  viscaral side of  these
wdlveasons thore wore, in o majoriy of eeses, nodules in
the lung =ub=tance,

Fungs,  Eept Long—There was an adbesion be-
tween the antersor and the postenor loles,  The loog
aubstance was pink and cropitant,.  The anterior babe
contained threc codules, the two Iargest the size of a
sparrow s eggs ¢ they consisted of yellow easoo. necnotic
anhatance ancloeed within Gbooes capsales. Ta the pos.
terior lobe there were erght Irge nodnles varying from
i large pea up Lo a masa W00 by G0 by 50 cm.; there
wore threce nearly equal o the lbter in sige. On seo.
tion were composed of masses of yellow softening
nicretic substance surrouveded by fibroas walls, Ie
tlee lung parenchyma, there wore also seen seatiorsd
translucent tubercles with cassous conires varying up
ton bemp seed o size.

Righi Loowg, = The antertor lols conlained five
nodulis up booa lavge pea in size and seadtored trans
lucont tubercles. The middie lobe contained o few
nodales the largest the size of o pigeon’s egg. The
eanilal lobe contained ssaiterad nodonlex, abont aixieen
counted, varying in size up to 5 pigeon’s ez, they all
commisted of yellow cason-nécrobie substance 1 many
s, Decoming 2oft amd purnlent © there weva also
seattered mimnte translucent tabercles and sodule=
varying from n hemp soed op toa wheat grain in the
aubatance.  Several of the nodoles wore surrounded by
prenmonie patehes besot with ensoous foei, A fow of
the seftening nodules eommunicated with the smaller
broochi. Mueo-pus could be squossed from many of
their Braohiiodes and soft ensoons sabetunes wis saon in
ul.'ml ﬂf *h- Iil.l'“'ﬂr Imll'l[}.'i.

Thoreemic Lymplatis fibaads, — The euedal medi-

GUINEA PGS [NOCULATED

IXNTRAPERTTONEALLY WITH

astinal gland measared 2440 by 70 by i) cm.  Owe Lalf
of it was much larger than the ather and wos firm and
nodular.  On section, the whole gland was replaced by
bright yellow enseo-necrotic gritty masses, eofening in
many packs, disposed in 2 matriz of Gbrons transiveent
fissue 1 the other mediastinal glands were a liitle
enlurgedd and firm, oo ou scetion wers more than half
I.'tlplnc:ﬂ I:r"g' ll:im.:'llnr Bkl it

The branclial glands were very slightly enlavged
andd resomibled the mediastinal glands,

_.-l Tl

fRapanbiem, — N orimal,

Titesdine s —Xormal,

Wesemteriv aud Culie oo —XNormal.

Splesn, —Marmal,

Liver.=In the eentre of the liver (here was o podusle
of yellow caseo-purnlent subsianes conixinimg grithy
et Dying in 3 bile duct with thickersl wallz

Partal 6 feale,—<Xormul,

Kielneys.—Normal.

|"‘:r|‘lﬂ"|'.ll'rJM.l'r _E-ufi’r.&.-—-ﬁl}l'll:l].

Renal, Coeline, Lumbae, aed fliee Gawds,—<XNormal,

Eheerives vl {erus—Normal,

Bupramammeesy Lymphatic (7 lanlz —Normal,

Filedes.—Maormeal.

Towgue, Tooreile, Lavgee, aud Ploeipoe.—Normal.

Vaewisoes Lynagletic (i,

FPoreadud, Submeciflarny, Mavgageed, Ceevical, e
seapurlay,  Prepecbival,  Awillary, Precrared, tsluteal,
Taeliutie, wued Paplitead Glards.—Normal,

Mrppoeeogmeal Faeninmeiiom,
[{Bmear proparation.
Liver (pus).—No taberele bacilli seon,

A THICKE EMULAION ol THE FAECES

OF COW Iy

N lser. ! Dite: o Dsoonbation. D=,
d017 | | 3 e
S018 ’ LU

b Fubrnary 20, 10
30019 05 b
3027 . e
February 21, 1 i
Jozs | ‘] oe
|
L R oh]

Iaration of Life, | T

Kbl 62 alays

Mo taberculosi-

Deied 10 aavs I the omontum there wers
sl mimnte transio-
eent tubereles containing
niaderntely LINEE DS

fslherele baedlli
Died B] day= XNo pnberculosis,
Kilbodd 1 dlay=

Kilload B alnys=

No galwronnlosis,

Three translaoent foel il a
gmall grey  taberele  in
oneil e Mo imhorens
losi=  cliewlhene.  Smear
froam  omentum  showed
moderntely nwmenms aid
fase baeilli.
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GITINEA-PIGS INUCULATED INTRAPERITONEALLY WITH A THICK EMULS[ON OF THE
FAECES OF COW D—coutinucd,

HNumber,

|

Diate of Tnoculation, |

133
a134
4135
3136
anaz

G138

e

March 24, 1404

Tose,

0 e,
A o,
115 o,
05 e,

0 e,

0 o,

Dngpntion of Life.

EHed 16 daya
Dl 3 diys
Hilled 45 daya
I¥ied 4 days
Killad 15 day=

Killed 15 days

Rl

X tubereubosis
No talescalosis

I'.'hrlj' wonernl Eaberonboaks,
Calture fsolated,
Mo inhoronlosis,

Unsentbon of pylorde aml
mortal  glands, Emoar
showed moderntely
numergus Enberele bacilli.
Unltnre isolated.

| Bo tnborcnlosis,

RARBITS INOCULATED I"ITH.'LPER!.TD\HALLY WITH A TE!EE EMULSION OF TI['E- FAECES OF ¢OW D,

Nmmber,

Ihate af Inoenlntion. |

1882

1693

1684

GUINEA-PIGE INOCULATED II‘qTRAPEEI MONEALLY

Nerleer,

a013

2014
a0Ls
anLe
3037
3038
039
0
a0zl
3042
343
d0dd
2045
3046
a047

3049

30451

L

v Fohenary 20, 1905

Fewrmary 21, 1908

Febraary 21, 1908

February 21, 108

Drate af
Taoeubtion, e, |

e, plns |
ths depsosit |
S0 ec.ob- |
wined by
the contri-
fuagre,

b Felrnary I, 1903 i,

+ February 25, 1905 o,

Droze,

A o

'l oo

! marier of I
Mikibee,

LK.

R 1K,
L.¥.
L0,
I.F,

B
K.,
L.F.
LF.
LH
L.
R.F.
IL.F.
R
L.
[.F.

L.F.
L.H.
L0,

Filbod 62 days
Killod 62 days
Kilbed 35 daye
Eilled 67 days
Killisd 25 ilays
Billes] 67 day=
Kilbed 55 idays
Killad 67 days
Killsd 54 days
Killed 67 days

Killed 64 days
Killed 5% days

Killed 66 days

Killed 82 day=

Killed 52 days

Killed 74 day=

Duiration of |
Lailfis,

ied 246 days

Thied 21 clags

I¥ied 2 dny=
Il G2 ddays

D 1 olay

T 53 days
Thed 42 day=

——— -

Iheeation of Life,

Mesull.

Omentnm containe] casoass
ing miliary  tobercles
Claseons luhurqh'u o ol
phrgnm and o lunge.
Casmation of pyloria and
pearial glamis

Ognertum greatly thickened
and caseated,  Caseons
sl iles s EHLEHTE,
mpsetery, andd diaphrsg m,
Lungs closely ffled with
ol ingy tubercles
Tuboreles in spleen and
kilneys,

X bnberenlosis,

WITH THE MILK OF COW Iy

Fumansl L.

Whitisli talerels in omentum cor-
taining moderately nomerons
acid fase hacilli. Notnberanbosis
elsnwheie.

X taberowlok,

N ialeroulosis,

N lalbenalosis,

N poberebols

iy taberen lodiz

No talweren lisds,

Nt |l

Xt o=,

XN taberenlosis.

N talseramlosis,

N taberemlosis,

Xa bubirealoxiz.

Twa tran:lwcent foci in smeninm,
Mo tabmoron bonds olsw e,

Ho tuherenlosiz,

Na taberauleais,

e trmaslucontmiliaey woduale in
the ligmment af liver. Xo taler-
culosis olee

N talsrenlosda,

Three tubencles i omeninm ; e

T.B, Natuborenlosds clsewhore,
Na tnberoulosis,




Munmbwer.

3087
3088
3058

3000
a0a1

3082
083
3094
3005
3006
A097

3003
3009
3100

Jm
102

S0
34
3105
3106
iy
3108

4109
a0
311

4112
3113

3114
ans
3le
3117
3118
3125
3124
3127
3123
3129
3130
3131
a2

}

Dt ol
ImasonIntiom,

Maroh 12, 1903

March 11, 1=

Mareh B, 10

Muorch 17, 1902

Murch 2%, 1504

[ Dose,
|
1
|

i e, plus
£l abirpuneant
¢ HDen
abiaimed by
this camt e
firgre,

il

aldi,

wla,

35

nnrter of
Didider.,
IL.T.
ILF,
ILH,

LI,
L. IL
R.F.

Iir,
ILH.

1510,
{ P
L.F.
I.H.
L1,
I.F,
1
6L
0T
L.F,
L.F,
1AL
L.H.

Trirrmtiaon of
Lite,
Killi=l 50 days=
D & dmys
Beilled 42 ddays

Eillead 50 dlays
Killeal 42 alay=

K il 50 ahays
Killied 93 o LyE
Killed 30 days
Hilled 55 days
Killad 55 day=

Dl 5 idaya

Filled 55 sinys
Hilled 55 |||I._I|"\

Killed 5% days

Rilbed 55 day=
Killed &5 days

vl Hep oy s
Kilbsl 47 daxs
Killeel 0 by s
Killed 17 days
Kilfel 47 ddaye

LT B CT TR

[hiend 50 day=
Kilbed 47 l'.'l;u
Kill=l 3= lT:l;l.'l-

Billed §2 day=
Kilbod 4% daye
Killed 12 days
Hilled 34 dnys
Billail 42 days
Killed #5 dava
Killesi 12 day=
Killed 43 dayn
I¥ies] 6 bayn
Inbixd 1 sl
Willed 43 days
Willei 52 daye
Kilbxl 45 ddave
Killed 43 daye

Fujll 23 1I;|:|.'h

GUINEA-PIGS INOCULATED INTRAPERITONEALLY WITH THE MILE OF COW D—cutiased,

IResmit.

Mo tolerculosis,
X0 tuberculosis,

Tovo tabierels in omentum amd towo
on peritonenin containing asid
fast bacilli. No aberenlosis
elaswhere,

Mo fuberenlasi=,

One yellowish woednle in smoentam
amd cme on liver containing
moild st bacilli.  Xo tobers
enlosis elewhera,

Mo nbsoroslosts,

Nov Eubsereanlisks,
Mo biwkseron lowsis.
Mo et Lo s,
N bl lasds,

Three translocent foei in 1he
amenkim, Ao tnberculesis
alsw here

Nar bberonlosis,

Mo biebsorenlogs,

T caman b tleene was o vellowish
miliary nodnle containing =oft
s snbelanoe, ST
showed a fow asid fast basillh,

I omentuwm  two similar o
smaller nodnles, Smear shaowed
small peid fost bacilli,

Famr similnr hodiee in omaentom,
s=wiemr sbowed doubtinl meid
Tzt beilli.

S E Do | oal.

N pnbenculosis,

N Ennlierenlosiz,

M buboremlasis,

N bulapgnloss,

Theee minnte whibish  fnlsepeles
in omopimin containing  wcid
Ml bawillic. No tuberemlasiz
olspw haor,

N bubseromlosis,

N tubopanlogs,

Furnlenl midnls in sobsntansias
ti=me showed no  scid  fast
Lacilli, No Lobemnbosls ol

whien,

N anleronlsia.

Parulent nodule fn sabotness
thasibe  montaining  Bomerme
meil fasz bacilli,. Yo tulisr.
enlosis elaewlene,

Nar Bnboreulosis,

N viilsoreilocia

N thercn b=

No enberen loeiz,

In omentom Elivs minnte goey
talesrales,  Nosobd fasy baeilli,

N Ill.b.mﬂ{\llqllhqlq

Na pubepeulosis,

LTV AR] ) Ve T

Naw tuwberoulosis.

No fnlerculosis,

Xoi tn eroulosi=

N tuheron ioss,

Nir tnboronlagiz,
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POST-MORTEM EXAMINATION.
{Fameval Comditicn, —Good,

Teaierr,
Mewra, —Normal,

f.Lllrgﬁ,—Iﬂ the mght long in close proxomity to
ey other there were three loonlated cystic nodoles,
the largest the size of 0 robin’s eep : they wore lined
by reddish groy granulation tiesue, and soveral of the
small spaces in them contained a little moes.pos.

Thomeie Eymphatic Glosds. — A left bronchizl
ul:n]uﬂ contained o =oft groy nodule the cizs of & millet
Ei=l,

The long medinstinal gland contained 30 ta 40
noedinles vaeying op to a pea in siza: they were
yollowish cappo-calenrecns amd eanily shelled ont of
the g!n ml sahstuneg, lo u'ing smonth wallsl casifios.

.Ilrlllll.llll'le.

Tubeatines,—Normal,

f i \I'r.;r'_| Meaeepteree, ibid ﬂll.r:-l_' Irde mr.f,—ﬁml]l,

Hploen.—Normal.

Liver. — In the liver wera sparsely scabbered,
irvegular yellowizh groy submilisry nedolas sitoated
just beneakh the surface onoly ; they were different
from uberoulous nodules in appearance.

Parteel (Fleinds, = Normal,

Ridaeys~Tn the lkidneys there were visible on the
surface severnl pale grey patches of tizssue which on
seation extended throngh the prramids,

Supraren! Bodize—In a aupummfl body just
beneath the cortex shere was a vellowish grey nnjn]n :
tho size of a rapo sead.

Abslominal Lymphatic & lauds.
Rewnd, Lwnlbar, Cocliee, amd (e Glowls appeared
rormil.
ﬂ.lrlrfw'l ".".-m,uﬂg, frrr_wrr st Fﬁllry.llx —Numﬂ.

Uivrus—The nterns was pregrant and eondained a
foetus of abouk =ix months ; (ke uterus, plocenta, and
footus waro normal,

Verious FEymphotic Glamds,

Snibraeillacy, Mhargigeal, Cercieal,  Preseagalar,
Axillary, Precruval, Gluten!, Jahiatie, ond Popliteal
{3 aaete,—Normal,

ldder amd  Snprousgmmary Lympketic Glongs —
Marmal.

Micraseapival Eeaninetianes,
{Bmear proparations. )

Suprarwed {eedale).—Two tubogele bacilli,
Broarchial (Flard (nodule).—No tubercle bacalli.
Loy (Cysk [ and I1.—Xo tubercle bacilli.

FLiver (nodule).—No tubercle bacilli

fﬁn’.ury (gruy pﬂ'l.-:'h':l.-—x-u taherale bacilli.
Mealicrsdiomd Celamd (T and TTL—N¥o tnbercla basilli,

GUINEA-PIGS INOCULATEDR INTRAPERITOXEALLY WITH THE FAECES OF COW E

Nuimler. Thate of Tuoenlstion Dhoee,
a020 0 ce.
5021 L Febenary 2, §ias o ot
ﬂﬂﬂ'z LU 8
4065 15

RESLLE

it Fehranry 26, 169 T
S067 i er,
068 B L
4081 0% oo
4082 i A o,
i oo,

i } Marah 13, 1 '5“
3{'5*!- | Ik o,
J085 | 03 o,
066 J T
* 319 'I w0 oo
3120 E LS 8
3121 L March 15, 1905 05 .
222 | Do

I
a3 J 05 oo

Drueation of Life. Ke=ult,

Killed 62 days Ko tnbserenlisis.

Killed 62 days Notuberenloziz.
Dl 12 alny= Mo tulmerculosis
Killed 57 days No tubercnloais,
Tl 2 dlays I No tuberonlosiz,
Mo Lisheroulosmis,

Mo tuberenlosis,

Daedd 1 «kay
Dl 1 iy
Killed 50 days
D] &0 dnys

Mo buboronloais,

| Mo talgronlomis
Kilbod S0 days | ¥o LT T TR
Kilbod 50 days

Killed 53 days

| Ko webaroulosia
No tuboronlosk,
No buberonlosis,

Mo v berobosie

K illed 53 daye
Killed 51 dleys
Killed 51 daye No tuberonlisis,
Eilbid 51 ddays
Kilbed 56 days

| Eilled 56 daye

Mo tuberoulosis,

No tuberonle=is.

| Noeuborenlesis
|
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GUINEA-PIGS INOUCULATED INTRAPERITONEALLY WITH THE MILKE OF COW E.

] |
3023 iy, Diod 53 days Yo tuberemlouis,
G go. plus | ; .
a0 L:;;hm[f ! IH. Killesd 61 days A \:r;:gl:“:nm[:‘:nf:sq:::ﬂ‘:}:::!II;I:
Felwruary 21, 198 oldained by cilll, Mo tabennbosls ol sewlsors,
025 Th#t'ryﬂ?". { 1L.F. Dhied 1 dlays X talierenlosis.
3026 J L0, Killed &1 dnys Ko taberenlosiz,
3029 ] L. D 32 dlays Na inbereulosiz,
anaon L Killed 67 dups  Xo tabercalosis,
3081 1, Died 55 ddays  Xo tmberculosls,
ana2 b i b 5 It AL Digedd 62 alays Ko toherenbosiz,
033 L.F. THed 41 days Xo tuberenloiz.
angd L.F. IMesid 6k s Mo tuberen bosis
anas .M. Killed 3% dags  Xo tubernlesis,
A036 J LH. | Eilled 67 days o teberanlomix,
3053 nj:-ﬁ;j:jhh ] RE ! Killed 58 days Xo mbereulosiz,
an54 of lbee, VBRI Killed 66 days  Xa tuberoulasis.
2055 Ilfl‘l‘::';ﬁ.l‘];glll } R, Mied 18 days N I:1I'.H'ﬂ.lﬂ:|l.'l"d.'.
056 —— af 124 oo, L Died 21 days Ha tubiroulois,
a05% i i L.F. Killed S5 duys N tabierenlasis
anss Sl LR | Kileleddays  No wbercalosis
| 4 :
3059 :IEIIE‘;L,I-III:II‘;I': ‘ L. Died 24 doy= .:\--l:h illhe-_rculu;u. 5 Y
el ik s LG |
fast Dacilli. Mo tuberexlesis
| eleewhere.
2061 i o, | R.F. Ihed 20 dnys Mo trilmsrenloafz,
062 ik ooy it.11. Killed 57 dnys Ko imbereubosis,
BOB6; |joomiakonh | ke | | WA | Opperabait mih o
Mo maberenlosis oleewline,
3064 ) rih e, LH. M¥ied 553 days No tuberonlosis,
060 14h e, I.F. Rilled 61 days | No tubereulogic,
3070 i e, I.F. Thimd 105 days Xo tubercalosis,
3071 e, R, Killed 56 days | o tubereubosiz,
b i Fabiviary 57 190 HR LR I Billed 1 dlays o tuberenlosiz
3073 e, I.F. Billesd 56 days Xo tulssren bosis,
0T i g, L.F. Killed 64 days X tubarculosiz,
3075 i, .01, Filled 56 days Ko tuberonlodis,
WTE B0, 1.1 Foilled 6d duys | No toleroulosis,
07T g, i.F. Rl i days XNo tubercudosia,
3078 Marck 3. 1908 IFr e, R.H. Killed i days Noan trkiencnlisis,
2079 | =l o, I.F Filled 6 days o tuberenlosis,

am i s, I.M. Killed 60 dlaza i Mooy baalepcti bosns,
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RABRITE INOCULATED INTRAPERITOXEALLY WITH THE MILE OF COW E.

Number, Date of Twoenistion, 1HI?IT::L'¢ I:J.'[]':'I:!I'}a;n[ 'l Duration of Life, | Resnlt,
; ildles. ,
Ry | i |
L :
1683 e, plis RF. | Killed 85 days ~. o tohorenloss.
1684 thedepowit | by | Killed 85 days | No teberewlosis,
Fobraary 21, 100 il'l:lljlnil‘::ml:'l.t::v | |
1685 i ean El I,F. | Filled 88 days | No tobeneulosds,
16868 |! ; fags. LH. I Killed &5 days | No tuberenlosis,
1 |

SWINE FED CONTINUOUSLY WITH THE MILE OF COW Db AND COW E.

i i
| | Duration of Fealing
1

Number. | Caw. e T Druration of Life. [
LT I» | Fillid 28 days Mo tmbaronlosds.
| | - W days. ¥ likres cach | = ,
2565 n |I'I Killed B8 dnys Xo tabercnlosis.
250 | E | | Fillisd 28 doys Ko tuberonlosia.
| = b days Bilooe, ench i
a5 | E I Filled 28 day= Ko tubercalocis,

SWINE FED CONTINUDTSLY WITH THE FADCES OF COW D AND G0W H

Number, Cow, ““'m'::s ‘i_:'n:‘l‘:‘ﬂli“h' Drummtion of Life. BResnlt.
: | A B =
] i - -
R In Ll 10 days, 27 kil Killed T8 day= No tmbaercalosiz,
| r (25 ] r = q
240 1 1 i X
I | Erammes o exch, Killed i days Wo tabercn losiz
o | = = . :
a4 E r 14! e, 21 Rkt Killlead 79 dlas : Ko tnberculosis.
D44 O R e SL Ba L Kilbed 101 dass | Ko tuberculoais,

il 220,

Teserved as n contral to the litter to which belonged Pige 204, 206, 208, 200, 212, 214, 2:5'5 urd T‘.ﬂ- The
length of Jife of the experimental animals in this litler after the eommencamans of the experiment voried from
63 1o 100 dava.

Tubsrenlin test : Saptember 160h, 15907,  Besull : Negative.
Killed : December S30tl, 1907, Four months ander obsarvation,

Post-mortem exnmivation : Theaninal was found io be healiby, and showed no sigo of taberonlosis,

PiG 232,

Reserved a= s control to the liter to which belonged Piga 302, 224, 226 and 230 The experimental
animals in this Hiter lived from 48 to B days after the commencement of the experiment.

Tuberenlin test : October 118h, 1907, Result : Negative.
Killed : December S0ih, 1907,  After threa months ander abssrvition.
Post mortem examination : The animal was fouml 1o be healthy and showed no sign of tuberculosss,

The thinl litter contained Pige *4E, 240, 242 244, 250, 262, 954 and 286, No contrel was kept, but all
the experimental snimals were found to e gquite healbby when killed.















ROYAL COMMISSION ON TUBERCULOSIS (HUMAXN AND BOVINE).

FINAL BEPORIT

OF THE

ROYAL COMMISSION

APPOINTED TO INQUIRE INTO THE RELATIONS OF

HUMAN AND ANIMAL TUBERGULOSIS.

PART 1.

i = SV = 0 2

. e ————— e

Presented o hal.h- Héuﬂs of Parliament I;l,r Command of His m;{iés:_;r.

LONDOXN :

FUBLISHED BY HIs MAJESTY'S STATIONERY OFFICE.
To be purchased, eliher divecily or through any Bookseller, from
WYMAN Axp S0NS, Liviren, FETTER Laxe, KO and 32, ABIXGDOY SFREET, S.W, @ o
OLIVER & BOYIL, TWEEDDALE (MOURT. EDINRBURGH @ or
E. PONSONBEY. LT, 116, GRAFFOX STREET, DURLIX

PRINTED B
DARBLING axnp SO, Liviren, Bacox Sreeer. 1D
(RS

[['{ -'.H_l:l.l Price G,






il

NEW ROY AL COMMIS=ION ON TUBERCULOSIS.

Eswarn IR,

Evwarkp tHE Sevexti, by the Graee of God of the United Kingdom of Great
Britain and Ireland, King, Defender of the Faith, To

Our Trusty and Well-beloved Sir Mreaars Foster, Knight Commander of Ouar
most Honourable Opder of the Bath, Doctor of ]-[u-:]iﬂim'.1 FFellow of e HI:F:.':I[ EUI:"-tE‘I_\',
Professor of |"|‘|J.'.~4[1 'T“'.'-.".T m Ohar l'uh'ﬂr:ail:j' of {_]:nﬁhl‘itf;_{ﬁ :

Our Trusty and Well-beloved Gersax s Woonnean, Esquire, Doctor of
Medieine, Professor of Pathology in Our University of Cambridge ;

Our Tresiy and Well-beloved Sinvey Hanneis Cox Manrix, Esgquive, Doctor of
] |
Medieine, Fellow of the Roval H-:H'it.'r'l.‘i itrofeszor of Patholooy at University Collew
1 o i = .'.'l' =5 F
Lllll.dl'.lll H

Our Trusty and Well-beloved Jonx McFanveax, Esquire, Principal and
Professor of Comparative Pathology and  Bacteriology at the Roval Veterinary
College ; And

e 'I'I‘u.-et:r and Well-beloved Bonerr Witniaw |1||lj'£l']-c:I I‘:;-i"p.li:'l'l‘, Professor of
":Hi‘.lu]lrg‘j‘ Hi [ I'li'\.'l']‘.'iir:l.‘ l?l rlli";'_fl', I-i\'(‘!]‘INHJL

GREETING &

Wherens We have deemed it expedient that a Commission should forthwith issue
to inguire and veport with respect to Tubereulosis :—

Whether the disense in animals and man is one aml the =ame ;
Whether animals and man can be veciprocally infected wich it ;

3. Under what conditions, il at all, the transmission of the disease
from animals to man takes place, and what are the circmmstances
frvourable or unfavonrable to such transmission.

Now know ve, that We, reposing great trust and confidence in vour knowledgs:
and ability, have anthorised and appointed, and do by these Presents authorise and
appoint vou, the said Sie Michael Foster, German Sims Woodhead, Sidney Harris
Cox Martin, John ][1:F;|.1|}’m||, and Bubert William I..Htl!.‘l'l"__ tor b Chare Clormnimissioners
or the purposes of the said inguiry.

And Tor the better effecting the purposes of this Our Commission We do by
these Presents give and grant unto vou, or any three or more of vou, nll power
e call before yon sneh persons as yon <hall |l1|l"'- likely to “aifomd you any
iformation upon the subjeet of this Our Commission ; and also o call for, have
HOCES8 ), 1 |.|l|| l\.ll'l“lll." |l|| ‘5[":']_ I_Ifﬂ_ll\.‘- tlill:,l.'ll'“ﬁ_,.ll‘l,.‘u IILFI‘EI'_‘I' |||.|! |"|,"‘|l.lrll‘\ HE N T [1.
sl you the fallest information on l|1|., Hlllljt‘-l.r and o L|n|llll‘1 of amd eonee ||u|}-ur
the premises by all other lawlul ways and meanz whatzoever,

And We do by these Presentz anthorize and « mpower vou, or any three or more
of you, to visit amd personally inspeet such places as you may deem’ it expedient so
(4] ]Iln'[1{‘|,,1 fine Tlh. more ¢ffeetnal ¢ ||:'I'||!'|-f“1:uul ol thee qu"'m-w- Jlu-h.'n.u-l

And We do further by these Presents will and ordain thar thiz Our Commission
shall continne in full foree and virtue, and that von, Our said Commi=sioners, or any
three or move of Fou, mEy [romm e o time -ill'nl‘i'i'll in the execution thereof, i|1t;|
of every matter and thing therein conmined, althongh the same be not continued
from time to time by adjournment.

Aud We do farther ordain that ¥you, or any thiee or move of Vi, havve mk'l'l}'
Sy Wia TL, 3708, Tol. 280 & 13670, 12003 B kS, 32 20476A
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to report your proceedings under this Our Commission from time to time if you
ghall judge it expedient o to do.

And Our further Will and Pleasure is that you do, with as little delay a=
possible, report to Us under your hands and =eals, or under the hands and seals
of any three or move of you, your opinion upon the matters herein submitted for
your consideration.

Given at Our Court at 5t. James's the Thirty-first
day of August, 1901 ; in the first Year of Our Reign.

By His Majesty’s Command.

CHARLES RITCHIE.

Epwarp R. & L.

Epwann tae Sevesrd, by the Grace of God, of the United [iinﬁflum of Great
Britain and Ireland and of the British Dominions beyond the Seas Ring, Defender
of the Faith, To

Our Trusty and Well-beloved Wintiam Hexey Powen, Esquire, Companion of
Our most Honourable Ovrder of the Bath, Fellow of the Roval Society, Medical
Officer of the Local Government Boand,

(AREETING :
Whereas by Warrant under Our Royal Sign Manual, bearing date the Thirty-
first day of August, one thousand nine hundred and one, We were pleased to appoint

Commissioners to inguire and report with respeet o Tubereolosis, and 1o authorize
e late Sie Michoel Foster to act as Chaivman of the Commission :

And whereas the Chairmanship of the Commission i= at this present void,

Now know ye that We, reposing great trust and confidence in vour knowledge
and ability, have anthorized and appointed, and by these Presents authorize and
appoint you, the said William Henry Power, 1o be Chairman of the sail Commission

in the room of the said Sir Michael Foster, decensed.

Given at Our Court at Saint James’s the Eighteenth day
of March, 1907 ; in the seventh Year of Qur lteizn.

By His Majesty's Command.

H. J. GLADSTONE.




AEORGE, 1L

(GGRORGE THE iII-'I‘II ]n. the Grce of God, of the United hili"‘tlvrln of Great Dritain
ard Treland ||1{1 u'. the Diitish Dominions IH_\n!'u| the Seas IUH" Defender of
the Faith, to all 4o whom these Presents shall come,

: :
Grreeting

Whereas it pleased His late Majesty from time to time to issue Royal
Commissions of Enguiry for varons purposes therein gpecified :

And wherens, in the ease of certain of these Commissionz, namely, those
kenown as—

W # = % &

The Tuberenlosis Commission,

L ] * = +

the Commissioners apponted by His late Majesty, or such of them as were then
acting az Commissioners, were at the late Demise of the Crown still engaged apon
the business entrusted to them :

And whereas We deem it expedient that the said Commissioners shonkd
continue their labours in eonnection with the said enqguivies notwithstanding the
late Demise of the Crown :

Now know ve that We, reposing great trast aml confidence in the zeal,
diseretion amd ability of the present members of each of the said Commissions, do by
these Presents anthorise them to continue their labours, and do hereby in every
essential particnlar ratify amnd confirm the terms of the said severn]l Commissions,

And We do further ordain that the said Commissioners do report to Us ander
e hands aned seals; or wnder the ds sl sealz ol such of thew LU R

their hands= and seals, or under the hands aml seals of such of their number azs may
be specified in the said Commissions respectively, their opinion upon the matters
Pﬁ_,‘-l"l'l'l’ll I"r LEII'IF 1'“]'-]1'1""[' 1 g l]lll E]I"I." Ir"] 1}1".“ l"‘i"ll]l""t "u\.lilL h []""'\ 1" IH‘} 1I'|‘
them may have taken under and in pursuance of the said Commissioners since the
H IS Ll L #] H n [ L] L2 D=l O | bl B (Rt R R H L L | R AR
late Demize of the Crown and before the issne of 1 Presents shall be deemed and
adjndzed to have been taken under and in vierge of this ome Commisgion,

Given at O Conet st Sadd Jmnr's--ﬂ, the lwurut_w.-—.v-i:-;th :1:1_'.' of .]fnl.l,.l,_
one thousand nine hundred and ten, in the first vear of o "t'il'_fll.

b iz Majesty's Command.

K. 15, HALDANE.
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To e Kixg's Mostr Excerinext Masesry.
May it please your Majesty,

We, your -:‘hi,i‘-i-‘!l}"-"* Commissioners, appotnted to imepuive and veport with mespeet
to Tuberculosis —

Whether the diseaze in animals and man iz one snd the samne
2, Whether animals and man can be reciprocally infected with it ;

Under what conditions, if at all, the transmission of the disense [rom
animals to man takes place, and what are the cirenmstanees favour-
able or unfavourable (o such transmission ;

humhh- stthinit (he 1::”:!\11"}1 Final ]wp-:lt l:ulll.unl:n:',_f an aceount of the II1'\1.-I|"'.|1IHII
Wi ||.n e ocarried out i aceordance with [.||I|.‘ terms of our ||{|L CIIGE .mri m[tm“ forth
certain conclusions we have based on the resnliz of our researches,

Three previous Reports have been i=sued by us.  In the first (1904)
the n-:-u:.]la of our fl-l'i.‘]ltlllllll"'n.' investigntions were dise tiw-:l. aned it was shown
that the bacilli found in the lesions u! certain cases of human tuberenlosis pro-
I'II_](!'I'I:I "II] I!Iltl.['! H | I]i!il!ﬂ..'\ll.'! II]1il5t|.]'lg'l"!‘ihﬂhll' II"I"II }IIITI'I“! 1|1|l|'|1'|l|{]ﬁi“,

In o Secomd [nterim Report (1907) we dealt at some length with bovine
andd human tuberenlozis and cmbodied in it the vesolis HIJ‘t..:IiH-EFI. i to that «date
in the investigation of the characters of the bacillug of bovine tuberenlozis  and
of the bacilli found im cases of houman tuberealosis,

In the Third Interim Report (1909} we dealt with certain conditions of
the tuhen_u[mth cow which rendered her milk infective,

Since the sceomd Report was presenfed we have continned our investiga-
tion= inie tuberenlous dizsease of man and of the 0%, and bave also stoadied [|||-
tubereulosis which oecnrz in pige. horses, =ome other mammals and bieds,  In
this our flinal l{{:[mr‘t. Wi | Irop s by cleal with the whole of  owre iluiliil'_!.‘ it
the tubereulosis of all these various animals.

2. Our investigation haz ineloded the isolation of the bacilii from  the
lesions of the natural dizease, the nvestigation of the eultural chameters of the
bacilli i=olated and the stody of their effects when imtroduced  into diferen:
animals in varying doses and by several methods,

T he r;ljl.:l_',il_f:i of apimals wsed i this Fjl,liii:..‘ have been caccle, ralibits, g|_|i1“.|l_
digs, pigs, goats, chimpanzees, monkeys, horses, rats, mice, dogs, cats and birds,
Ihe experimental methods of infection emploved have been subeutaneous, intras
venous and intraperitoneal inoculation, and feeding.  We have not attempted
to infect by means of inhalation.
method of investigation we have adopted was essential in
order to compare the characters of the bacilli isolated from the tuberenlous lesions in
different speeies of animals ;. withoot it we should not have been able to wive
any answer to the guestions referred o ws,

We have necessarvily made nlll':--.-h-.;e. acquainted with the results J:uh[uiuql fircemn
time to time by others engnged in the study and experimental investigation of
tuberculosis, but the conclusions arrived at in this Report are based solely on our
own researches,

SECTION I
Three Types of Tubercle Bacilli.

S0 For purpuses of deseription it iz advantageous to distinguish three types of
tuberele bacilli, recognisable by their individual characters.  These are the human,
bovine and avian tvpes. The lmman Ly pe, althongh so pamed, i= not the rr|:|]_1.'
ope found in ocazes of toberenloziz in wan. It iz the n:'g:nuimn present in thic
llmjul‘-l.t}' of aueh easez, but in some engez of the hwoan dizease the bacilli present
are of the bovine type, and in others the bacilli bave special  characters dis.
tinguishing them from cach of the three principal types.  In natural cases of
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tuberculosis in cattle the only type of bacillus present is the bovine type®
Similarly, in cases of natural tubereulosis occurring in poultry the bagillus belongs to
the avian type.

The rvelationship between these three types of tuberele baeilli will be the subject
of discussion in Section 1N, At present only the individual characters of the three
types will be described.

A—Ture Bovize TupercLE BacILius.

4. Io will be convenient to take the laecillug of bovine tuberenlosiz ws a1
standard for comparison with the bacilli found in the tubereulosis of other animals,
The chareters and properties of this bacillus have already been diseussed in the
Second Interim Report (2nd Lnt. Rep., page 6 & seq.) and it is unnecessary here to
repeat. many of the facts there recorded.  DBut o summary of its behaviour will
facilitate comparisons to be instituted between it and the bacilli of the tuberculous
lesions of animals other than the bovine,

(a) Cwltnral Chavacters.—The bovine tubercle bacillus grows slowly on serum
and at the end of two to three weeks shows on the surface of the medinm a thin
grevish uniform growth, not wrinkled and not pigmented.

In our Second Interim Report we divided the bovine tuberele bacillus into three
grades or classes (1, 11 and 111 according to the rate and luxurianee of its growth on

. . . =] b 4
glycerinmedin, Grade I growing the least and Grade LI growing the most luxuriantly,

We sce no reason to alter this classification, but ol in?list from our further
observations that this rate and kind of growth should not be taken as the =ole
basis of identification of the bacillus of bovine tuberculosis.  The characters of the
growih have to be considered in relation with the results of the inoculation of the
bBacillus before it ecan be stated that a !Hl.ﬁii,:lﬂur tuberele bacillus is or s not
a bovine tuberele bacillus,

(b) Egects on Adwimals.—The bovine tuberele bacilluz produces characteristic
cffeets when inoculated in certain doses into calves and rabbits, and it is these
eifects, taken with its mode of growth in artificial cultivation, that enable it to be
recognised as such. :

[n calves the subeutaneous injection under the skin of the neck of 50 milli-
grammes of a ealture of bovine tubercle bacilli not older than three weeks produces
zeneralised tuberenlosis starting from the point of inceulation and ending fatally
usually within eight weeks.  The nature of the acute disease produced has already
been deseribed in our Seeond Interim  Report, and this statement may now be
repeated (2nd Int. Rep., p. 7) :—

“Phe logal lesion i3 o mass of caseons tubercle, infilirating the adjeining skin anl
mnscle, aml sometimes forming an abseess,  The pregeapular glond s 3 mass of endeons
tubercle as is also the prepectoral gland, and as are also lo o less but variable extent thoe
thormeiec and mediastion]l glandz.  Tubercles more or less cageous are foumd in very many,
sometimes in all, the other lymphatic glands, The lungs, spleen, liver, and algo the kidneys
are stndded with tubercles, many of them caseons.  Tubereles are found in the plenm, on
the omentum, on the peritoneal surface, and in the intestinal walls"

The injection of this dose of the bovine tubercle bacillus causes severe general
tuberenlosis in the call, and it is the result in this sense which we have taken as a
standard of virulence for comparison with that of the other bacilli investigated.

It is true, as stated in our Second Interim Report (2nd Int. Rep., pp. 7 and 8),
that definite tuberculosis may be 1|1.r-uuclu1-u{l in the ealf by a much smaller dose than
o0 milligrammes of culture of bovine tubercle bacilli.  Some degree of tuber-
enloziz has resulted in this animal from injection of so small an amount as 0°02
milligramme, while a dose no larger than 5 milligrammes has sufficed to cause
generalised tuberculosis, This however, does not affect the statement already made
as to the result produced by 30 milligrammes of culture.

In rabbits generalised tuberculosis ending in death within five weeks resulted
from the intravenous inoculation of 0°01 or 01 of a milligramme of culture of
bovine tuberele bacilli.  With intraperitoneal injection in doses of (-1 and 1 milli-
gramme the duration of life was from 13 to 48 days, and 10 to 38 days, accordin
to the dose, but with subeutanecus inoenlation of doses of 10 milligrammes auﬁ

* Tn o oenlf inoeulated subevtaneously with bacilli of the human type (I 79 I3, the
avian bacillus was fonml ina podule in 2 mesenteric glaml, {(Appendiz YVol, L Calf 4225, p. 875}




L milligramme the duration of lite was longer—28 to 101 days, and 29 w0 165 days,
according to the dose.

The disease caused in rabbits by intravenous injection is characterised by
extensive miliary tuberculosis of the Tungs, liver, spleen and Kidneys, and ather
parts of the body.  Intraperitoneal inoe culation causes extensive tuberculosis of
Elue preritonenn and abdominal |1.||1.11]|:-11|1 wlands, extending afterwards into the
IIIEUI"",..II I,I\]"'l'q.lllh I'n)]ll ‘.Il.]i’l (ER R ITERTT ] ||]1:|[ “.] IIEU'II li'“ll." Il."|.|!|" Hs IHL l] ||'i|.”t| T\llh
hﬂ::-l'-c,ulmil-v. af the |L|,:!glﬂnhi|lji|g |".|:|.|Erill!11 =-f]|.I|.r.1H. HITE |'H|1;I||.|ILI “|LI11|=~ of the
hml}, and the internal organs, especially the Iung:-s and kidneys,

The results produced by injecting the bovine tubercle hacillus into ealves and
rabbits in the above doses are thus very striking and definite, and taken with the
cultneal characters of the bacillus afford « Elu*-l.‘mulhr menns of recognising the
bovine tuberele bacillus.  Indeed, as our investigation progressed we Tound that
it was sufficient to inoculate rvabbits for  differential diagnosis ; for ift an unde-
termined culture produces severe generalised disease in the rabbit within the period
mentioned  and by the doses referred to, administered in the varions manners
deseribed, the same culture should produce an aente taberenlosiz in the call in
doses of 50 milligrammes of eulture subeutaneously inoculated.  (See page 6.)

Other properties of the bovine tuberele bocillus may be mentioned, It
invariably pv:rllluwa acute tuberenlosis in the chimpanzee, monkey and guinea-pig,
by subentancous  inoculation in very small doses,  In the goat, pig and eat
gencralised tuberculosis s also readily induced by it.  Indeed, the resulis of
i ..uluilt.ll,u dose in the Lt Lt IIE"‘ and cat lave an ﬁ"[lll.ll viuluge '|.1.:|Il| those abtained
i ealves and eabbits in |:|Iﬂ13|‘1 JI1EH |L!ltg the bovine tuberele baeillus From ihe tuberele
bueillus found in other kinds of tuberculosis,  The rvat and mouse are highly
resistant  to  the subeataneous incculation of the bovine tnberele bacillus, but
after intraperitoneal inoculation the tendency is for the bacillus to multiply in the
body and to be present in large numbers in the organs, even in the blood, without
cansing the formation of tuberculous lesions such as are produced in animals
susceptible to the bovine tuberele bacillus. The dog i highly resistant to the
subcutaneous inoeulation of the bovine tnbercle bacillus but may suecewmb o general
tuberenlosi= when lirge doses ave inoenlated inravenously or intraperitoneally.

In the fowl, the bovine tubercle bacillus injected intravenouzly canses death in
about half the nomber of cases, usually with wasting of the lind, cedema of
the lungs and pallor of the liver. In some ecases the hmgt show definite tubercles
and the liver shows minute necrotic areas.  Death is apparently canszed by the toxie
effect of the baeilli, as dead tubercle baeilli intravenously injected will produce the
same offects as |.J.HII"' When injected intraperitoneally or intramuscolarly, even
in large doses, bavine bacilli Erl‘m]ll.u in fowls only a local lesion, without dissemi-
nation of the !I'I.!'“.'ﬂ.ﬂl"

In our experiments with horses the bovine tubercle bacillus in moderate doses did
not produce I!I:I"t'l"ﬁ‘i‘.-l'lrf" tuberenlosis by subeutaneous inoculation or by feeding ; given
intravenonsly in a dose of 10 milligeammes, it caused the death of the animal from
acute tlllﬁ..l'ﬁ.,llih‘:l.'- in 20 days.

Stability in Cuwlture.—We have not found that the bovine tubercle bacillus Appendix,
diminishes in vieulence to any great extent when subcultured for long periods—in Vol IV..
one instanee for as long as 14ST days, P WL R S,

B.—Bacinius rios cekraly cases oF Tosepcuerosts 18 g Hemax Booy,
Thue Hustax Tessrcne Bacinnus,

In our Second Interim Report (2nd Int. Rep., p. 14) we deseribed the Appendix,

tuberele bacilli which we had found in enses of human tuberealosi= and divided them Yol, I,
T31AE] Hl':..ll.l"he'- {I. ”1 andd I[{] Those ]ll_*.]u]lgit];_l‘ ] '.:II"lI”I'I‘ [ were |hrhn'¢n:| to he Appendix,
identical with the bovine tuberele bacillus.  The features of the bacilli of Group [11 204 Int. Rep,
were discussed, but final conclusions were not drawn by us regarding the significanee Ll
of the somewhat anomalous results obtained.  The bacilli of Group 11 had, however,
definite characters and were obtained from the larger nomber of cases of haman
tuberculosis,  This is the tvpe of bacillus we have agreed to eall the huaan fuberde
bacillus, as it is the bacillus found in the majority of cases of human tuberenlosis,
What we stated in our Second Interim Report regarding this bacillus s confinmed
|.I_1|.' our further illt’ﬂalig:ll‘.iuu#.. The chiel characters of the aeillus ave as follows —

l[i'l.:lI Crlinral Characters,—"The human toberele bacillus ErOWs ol ]':l[*i'u}' Zinld IéE.l{t-Ir,,,

IRige
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than the bovine tubercle bacillus  on ST, hienee we have called it uugnhil:
in contrast to the bovine bacillus, which is dysgonic.  The growth tends to
become wrinkled on glycerinated ml.dn., anid IJLC"I:I]TIEH- pigmented to a greater or
lezs extent on all media,

(b) Lfects on Animals.—It is in =till greater contrast with the bovine tubercle
bacillus when it is subjeeted to inoeulation tests under the same conditions.

[n calves, a subcutaneous inoculation of 50 milligrammes of a culture under three
weeks old does not produee progressive tuberculosis in the avimal, nor doesitkill it. In
the majority of instances the inoculation results in the formation of a local lesion,
a larger or smaller mass, which may become a eyst, surrounded by a fibrous
capsule: the lesion is thus retrogressive and locahised,  Lesionsin the internal organs
may oceur, but these consist mainly of caseous or ealeareous nodnles in the lymphatic
glands nearest the seat of inoculation, or of a few ealeareous tubercles in various
internal organs. In about half the number of experiments performed with this
bacillus in 50 milligramme doses on ealves, toberculous lesions did not extend
beyond the nearest glands, no lesions being found in the spleen, liver, or kidneys.
It is quite clear therefore that the human tubercle bacillus possesses a much lower
virnlence for the calf than the bovine tuberele bacillus,

When inveulated into rabbits the contrast is also as a rale well-marked, so that,
as previously stated, subject to certain precantions the rabbit test can be L
measure of virnlence for calves ; that is, if a bacillus is found slightly virulent for the
rabbit it will be found slightly virulent also for the calf,

When the bovine tuberele bacillus is intravenously inoeulated into rabbits in
doses of 001 milligramme or 0°1 milligramme  death oceurs from acute and
generalised tuberculosis within five weeks,  With the human tubercle bacillus
intravenouzly inoenlated in doses of 001 to 1 milligramme, although the animals
sometimes died in under 20 days, the majority lived for three months, Some died
of tuberculosis of a chronie kind.  The lungs may be free from lesions or may
show only seattered grey fibrons or caleareous tubercles, or there may be fibrons

nodules containing a little caseous matter.  The kidneys usually show a few grey or
caseons miliary tubercles,  Desides the hmga and the kidneys, one or two glands
are the only other parts usually affected.  The liver and spleen are rarely tuber-

culous, but the eyes, genital organs, bones and joints, are sometimes diseased. This
slowly progressive disease with limited lesions induced by intravenous injection of
the hnman bacillus is in strong contrast with the acute gum_,r'l,llm!tl tuberenlosis t.l.mlmg’
fatally within five weeks which results in the rabbit from the injection of similar
dozes of the bovine tuberele bacillus,  When the bovine tuberele bacillus is injected
into the peritoneal cavity of the rabbit the duration of lile with a dose of 1 milli-
gramme wag 10 to 38 days ; in the case of the human tuberele bacillus injected in
doses of 1 milligratnme the animals bad survived for over three months before they

Wene ]'ii]]{.";l. \r!l'r ?‘l..].]’[ ntarecons i]“H_,"'l_tht.il"] I:I'E rhl_ﬁ lx}'\ri"{! .l:]:“:.i]]llﬁ it:l l:l‘:.EL'Z"- lilf I. L
10 milligrammes the duration of life of the rmbbit was from 258 o 65 {l:mé,
with the human tabercle bacillus in doses of 1 to 100 Iﬁlll]gl‘ﬂl]llll&b inoeulated in
the same way the animals survived or were killed in 94 o 723 days.  Intra-
|u'1‘it.ul|.t::l.":,' anl !"-I.l!:l,!lil'ﬂlt[:l!lll.'jl._}' '|||ju|_'|:1_'q| ite rabhbits the humu!t tubercle bacillus
produces lesions which are scattered, or localised and retrogressive.

The above statement may be taken as generally correct. It has however been
noted by Dr. A, Stanley Griflith that in certain cases intravenous inoculation of 1 milli-
gramme or 0°1 milligramme of a culture of the human tubercle bacillus produced in
rabbits an acute and rapidly fatal tuberculosis indistinguishable from that which
was cansed by the bovine tubercle bacillus, but that death from tuberculosis never
vecurred within three months when 0001 milligramme was used as o dose, whereas
Flll‘ll bL} I'!.H!-ili!' ‘..lf th'.' I"li'l.'il]l.:' Ill.hﬂl'i'llr. Il:u'i”llﬁ ill.'l.'.ll.l"i“lfl}' Ill‘l:H.i.ltL'ul:! il l':-lllilll}' Ii.lt:l.l
tulerenlosis in the rabhic.  Dre. Grifith would therefore conelude that for the
purposes of distinguishing between the bovine tobercle bacillus and the human
taberele bacillus by means of intravenous inoculation in the rabbit a dose of 0-01
mi]l':gmmmu ghould he uwsed.  With subcutaneous inocolation it wos found that a
dose of 10 milligrammes or more was a suitable one for the purposes of differential
diggnosis,  Such a dose of the bovine tubercle baeillus causes the death of the
rabbit from scute generalized tuberculosis in 25 to 101 days, whereas with the human
tubercle bacillus 1|l.ath docs not oceur from tuberenlosis, and the animals have been
Killed in periods varying from 91 to 725 days.



The goat and the pig are not to any great extent affected by the human
tuhorele ]:-:u-ﬂll]:: In both animals the inoculation of this hacillus leads only to o
slight retrogressive tuberculosis.  Plgs perhaps are slightly more -u-r.u-p!lhh- than
calves,  Acute tuberculosis is pl'mlllrw--i in the chimpanzee, monkey and guinea-pig
by the human tubercle bacillus,  The effect in the chimpanzee and monkey i
:,|1||||.||' to that which [ollows moculation of ke doses of the hovine tuberele bae |I|:|_|;._
In the guinea-pig, however, the average duration of life is longer when the human
tuberele bacilluz i= inoenlated than "tth'l' inocnlation with the |N..1. ine tuberele bacillns,
[0 the rat and mouse injected intraperitoneally with large doses of the human tubercle
bacillug the bacilli beeome disseminated over the body, multiply in the tissues and
canse death without producing characteristic tuberculons lesions,  In the dog the
human tubercle baeilluz behaves like the bovine tabercle bacillus, that iz, the animal
is highly resistant to subeataneons inoeulation, bt may die of generalised tuberculosis
after intravenons or intraperitoneal inoealation of large doses,

The eat is resistant to the human tuberele bacillus when ihis is given suben-
taneously, inteaperitoneally, intramnuscalarly or by feeding. A few tuberenlons
lesians have been produced by intraperitoneal inoealation, but. these were not widely
ilistributed and did nos -;Erm the health of the animal.

In the fowl the eifect of the human tuberele bacillus is similar to that of the
bovine bacillus,  In one experiment in a horse, the subentaneons injection of
30 milligrammes produeed only loeal discase,

Thus the human tubercle bacillus is distingnizhed from the bovine tubwrcle
bacillus by its more rendy growth on ariificial media and by the resulis of its
inoenlation into rbhits, 1"llwz~,. eats, pigs and goats,

Bat both the bovine tuberele bacillus and the haman tuberele bacillus are alike
in that they readily produce tuberenlosis in ehimpanzees, monkeys and guinea-pigs,
and in the cireamstance that the lesions produced in these animais are the same in
distribmtion and strocture.

Stafelity in  Cultwre.—The human  tuberele bacillns has not shown any
alteration in cultural characters on prolonged snbenltivation.

C.—Tne Bacivtus or Aviax Tusercurrosis.

Avian fuberenlosiz, as 1t oceurs naturally in birds, ig disenssed in a separate Appendix,
section {\ 1), Tn this place an acconnt is given of the chareters and properties of '.’o;tll‘-
the avian tubercle bacilluz as exlibited under experimental conditions for ¢ omparison r'
with those of the bovine tuberele bacillus nmll the human tuberele bacillus.

(a) Cultural Charvacters.—The aviun tnberele bacillug forms a slimy whitish
erowth, which is exsily emnlsified, thus contrasting with the growth of bovine and
human tubercle bacilli. It grows especially well on glycerinated media.

(b)Y Ejfects on Awimale.—The results of the inveulation of the avian tnhercle
into animals are in marked eontrast with those obtained from inoealation
of the bovine and the luman tabercle bacillns,

Fowls are very susceprible to the action of the avian tuberele bacillus by
intravenous, subentaneons, and intramusenlar inoeulation, and by feeding.  After
inoculation there are tuberculons lesions in the spleen and liver, and frequently in the
lungs, cervieal glands, museles, and bones.  After feeding, the distribution of the lesions
15 the BRI, with the llxm"iﬁull that ehameteriztie tuberenlons leiong are 'I'I'!'i:II].lIDL“IF
in the muaeous membrane of the intestines,

The lesions produced by the avian tuberele bacillus in parvots do not differ
from those produced in fowls ; but the avian bacillus, when introduced by feeding,
1|I'H'ﬂ nat canse ll'ﬁil?l].‘i ill 1'.I'|.L" il]'l_‘:!"liﬂl.‘.ﬁ I'Ir I'l[l_l'l"ll'!i =ik ‘f":II'I."i‘t-'l.l'Itlj.l H ill F"“.]F.. P.;ll"h:l[ﬁ
e s-.u-m-]:urihh' to the action of both the bovine and human tuberele |H1.l:'i|ltli-l. sl
when cither of these i= given by lm:-t'ul.:nlnn or by leeding the lesions set up ave
similar to those pnnlu:'ml by the avian bacillus, the bovine tubercle bacillus being
apparently more vienlent for these birds than either the hinman or the avian tnbere fo
b 1z,

The rabbit and mounse sre the only two mammals in which the avian tubercle
bacillus eanses progressive tubercnlosis.

In certain respeets the rvesults produced in the rabbit by the avian tubercle
bacillus differ from those induced by bovine and by human tubercle baeilli,
Moderately large doses of the avian bacillus, thongh fatal h‘a. inceulation to the rabbit,
are leas 1,'1|||_]¢-|1l_ than the bovine, bt more ‘;‘Il'llilﬂl[ tlam I‘|1|: human bnberele bacillas,
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It s, |1nmﬂ'r~r. in the diztribmtion of the lesions that the dizease indueed in the rabbit
by the avian tubercle bacillus differs most markedly from the disease set up in this
animal by either of the other two types of tubercle bacilli.

Intravenons ineenlation of Imulumh_l} large doses (1-10 milligrammes) leads to
Hllll'l"1|'||-' e Llll, with gﬁull mnhl]ill: ation of the bacilli in the OIEans, the U!'li". vigible
ehanges in which are general pallor with slizht oedema of the lungs, and slight enlarge-
'm'ni with tnbercles, “of the spleen. If, however, the animal lives four or five weeks,
the :-1|J]w|1 ig greatly enlarged owing to the formation of tubereles ; and these are seen

also in the liver and to a less extent in the lungs. With a very small dose
(001 milligramme) the disease is very chronic and resembles the disease following
snbentaneous inoeulation, the joints ]mlh-f affected,

The dizease set up in rabbits by subeutaneous inoculation of the avian bacillus
in doses ranging from 50 milligrammes to a fraction of a milligramme is very chronic,
and the distribution of the lesions is practically the same, irrespective of size of dose,
Besides the loeal lesion the nearest lymphatic glands are implicated ; the liver and
spleen are but rarely affected, while the amount of disense in the ki:lne:ra varies, The
]mlgh are slightly oedematous and a few nodules may be seen on the surface, Case-
ating tubere les are seen in the areolar tissues and in a few of the Iymphatic glands
and in the testez.  But the most characteristic and most commonly oceurring lesion
i= a tuberenlosis of the joints of the limbs which runs a chronie course. Joint
tubereulosis may occasion: 1]]} oceur in the rabbit after intravenous inoculation with
the human taberele bacillus, but has not been observed after subeutaneous inoenlation.
It may, however, follow snbentaneons inoculation of the bovine bacillug, when the
animal survives for a long period.

The distribution of the lesions in the chronie form of the dizease in the rabbit
therefore differs strikingly from that produced by the bovine and human tubercle
bacillus,

Rabbits infected by feeding with the avian bacillus exhibit, besides the loeal
lesion in the intestinal tract, a diztribution of the lesions similar to that fllowing
subeutaneous inoculation,  Intraperitoneal inoculation produces a tuberculosis similar
to that following intravenous inoculation. the disease, however, being less acute.

In the mouse, o generalised tuberculosis is lhlwlucml by the avian baeillus,
whether this is inocnlated subcutaneously or intraperitoneally or is given by feeding,

The calf, pig, monkey, guinea-pig, horse, cat, and rat I:E]!ul.w alike to the
avian bacillus, which in them never pmdu:‘m 2 progressive tubereulosis, though
it sometimes multiplies in the body and becomes disseminated in the tissues
and may kill if a large dose is given intravenously. The adult goat reacts
similarly, resisting subcutaneovs inoculation and feeding, althongh it sucenmbs
to the effects of intraveious m_jw tion of the bacilli. Y utlhg goats are rather more
.l-m-u.p’r]hlu than adults. The ¢ 1:ruf: anzee, in the S]I:egll‘ i‘xEu:-l']m&nt ]H!rfﬂ]'mm'].', Wis
found to resist a large dose (50 milligrammes of cnlture) of the bacillus injected
subentaneonsly and no tuberenlous lesion was found when the animal died
three vears afterwards.  In the dog, large doses injected intravenously produee no

effects.
i'r'!:r.l'p'{q i Cultnre.—The bacillus was found alive in ealture afeer 1067 (]n_q.ra;_

Cueymicar Prorermies oF tHE Tnree Tyees or TupercLe Bacmin

7. With a view to obtaining further data for differentiating tubercle bacilli of the
several types, Dr. Harden undertook, as stated in our Second Interim Report, an
investigation with the object of ascertaining what differences, if any, existed
between them that could be detected by chemical means, This investigation,
carried ont by him with the assistance of Mr. Stanley W :-11;::'_1'!1: at the [ister
Institute, []LLI.I'IIL‘!ZI a considerable time ; the results are set ont in Dr. Harden's
Report, containing full detail= of his experiments, which forms a separate volume of
onr Appendizx,

For the purpose of this Section it is sufficient for us to state that although
certain minor points in which tuberele bacilli of one tvpe differed slightly but not
always uniformly from those of another were nmni such differences appeared to be
due rather to the amount and rapidity of growth in artificial eulture than to any
fundamental differences in the chemieal properties of the bacilli themselves.

I, Harden was unable to detect any definite and constant bio-chemieal character
by which tuberele bacilli of one type can be differentiated from those of another.




SECTION 1L
Bovine Tuoberculosis.

8. In our secomd Interim "L']ZHJI'L the investivation of 30 eases of bovine
tuberenlosis was recorded,  No further Hp[m_"isll investigation of eases of bovine
tuberculosiz has been made as the rezults already obtained were definite.  Only one
form or type of tuberele bacillus was found in these cases, the bacillus having the
enltural and |r:L1]|thg'|!|Lic' clinractors !'l!'ui:ﬂm! in detall in onr present Hqu et

SECTION III
Human Tuaberculosis.

In our Second Interim Report the results obtained in the investigation of the Appendix,
bacilli isolated from 56 cases of human tuberculosis were recorded, as also the Yels. 1& 1L
vesults of the investigation of the infectivity of mixed sputum,  Other cases have 2nd Int. Rep,,
since been investigated, and these will now be discussed tosether with those Appendizx,
previously recorded in our Second Interim Report. It will be convenient, for reasons ok,
which will presently appenr, to disenss these cases under two headings @ (a) Cases of
}I[””“I Tuih ]'HIE.!LI'H-I'H {lL]Il_.I l]l.,l.rl [,HI”I'H (Il‘} {_.l'q( -] “r I ||_]|||'-

™ e [{. .‘I".... e . o
Cases oF UAAN UBERCULOSIS OTHER THaX Lurus,

10. These cazes, 108 in number, are arranged as vegards the primary seat of JhFl!Emh‘{
disenze as far as thiz eould be ascertained. The resnlts obtained are shown in the Y-
tuble on the following pages. The arrangement of the table differs from that nsed in 2od Int. Rep.,
o Second Interim lu,purl inasmuch as [Ilr;' viruses obtained from these different "PE"'“I‘i”“
cases are now classibed aceor L11I]j_" s []u.l‘n. are bovine, ||um.n| or misxed {Iyn,n:u_ ani 2
huwman).  The classitication here given mnsl be considered ns cmbodying the fina!l
results of our investieution of the cases under consideration.

On comparing this Table with the details given in the Appendix an apparent

diserepaney in the relative numbers will be found, and a brief’ explanation is there-
r'lll'l.'. i::'-l'l'!i.hi:l.l'}-'. .l‘hL' t“!-'l] lﬂﬁ i.?i tl:l.l! IIILIII]H'!‘ 1It. iltlli'\':‘l‘ll“:l! Lt B l!r ['Il1lll"m|_|trr;-i.-
{(other than Lupus) ocenrring in the human subject on which we have lased our
final conclusions, but it 1= not the total number of separate * vienses " of human
tuberculosis examined by us and veported in the Appendiz. Vieonses H 2 and H 17
are not included in the Table heeanse they did not represent individual cases but were
virnses eonsisting of mixed spuinm from a varving number of eases of human pulmonary
tuberculosis ; they are. however, separately considered later in thi= Iteport. In the
preface to Volume 11 of the Appendix 0 our Second Interim Report it was stated
that a virns provisionally numbered H 60 had not been included in that Report as theee
appeared to be o Em‘--IhﬂH'I, that the materinl might have been accidentally con-
taminated.  Subsequent experience prov ed that this misgiving was withont founda-
tion, and the ense is now included amongst the 108 in this Table. A few viruses
included in the Appendix to the Second Interim Report are altogether omitted from
further consideration.  OF these, H 1, H 4, and H 6 were early lt]it*lll]li'ilrﬁ which
appear now to have heen nu.-ump]-_tu_ H 62 and H 147, viruses consisting of sputum
from separate patients are omitted becanse precantions afterwards u-luph-l n
colleeting sputum had not been taken.  Another virus, H 150, is left out as no
cultures were isolated, One case numbered Viens H 24 in the J\.Tlpt‘ndl\ o our Seeond
Interim Report, and certain others the detailz of which are summarised on page 1%
of Volume 1 of our Appendix to this Report, ave omitted from further consideration
and not included in this Table because the material yielded no colture and failed o
give rise o tubercnlosis when injected into guinea-pigs,

BTGHTH g B
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CABES OF HUMAN TUBERCULOSIS OTHER THAN LUPUS.

(108 CazsEs)

TABULAR SUMMARY OF RESULTS.

Nature of Case,

[.—(A) Primary Pul-

Part fram which
Experimental Material
wos alrbained,

| Eovine Virnses
{Giroup 17,

Lumg

Humnan Virnses
lireup 11D,

Mixed Viruses
[Bavine and
I nsamn

monary Tuberenlosis | Thoracie ﬁhnd } = ,H 2. “FW.”
(14 Cases). Lung T — |/H 23, «J.B"
- = - — HAh AT
! Bronchial Gland ... == H 45 “P.M."
Lung i — H 48 “WP"
L1 rry H 5“. = P.H.“
— HG51 “HM"
= — H52 »TER"
- HS53. “FT"
| I 1mg ; = i 5
| Cervieal 3 ].l.nn:l i = H38 “RG.
‘, Lung - —- IH79. <IN
i o i - ({H &0, “DM"
Jamg o | 1) "
| Spleen = - . H B8l “P.W.
| Lung o Ay
| Mesenteric (:1 |||:|.1l 1 = : H 10¢. “ER.
- s i . — — I. — e e ——
(13} Sputum from Indi- | Cultore from Sputem | H127. “R.RB" H 118-128
vidnal Cases of Pul- | HI128. “DD"| (9 Cazes).
moary  Tulbereunlosis i | H 120-145
(25 Cases), C AT Cases),
1
[L—General  Tulberen- i Bronchial Glands... | -= H35 “CB"
logiz (3 Cages). | Lung o } | L : .
{ Acne Spots... = E%. Ton.
| Lung = | |
| Moninmes ... { | - |H 78 “0.D."|
: Hm]].l;"hl"ll. [.I.,mtl :
i | .
L. —Tuberenlous 1 Meninges | ' H 86. "ﬂ.P."i
Meningitis (3 Chses), | Cerebro-spinal F luid H&g. «BR."
3y = H115 “N.G"|
IV.—Bronehinl - Gland | Hmlu_ln..l (ilamd . H21l. ~&B"”
Tuberenlosis (b Casea). | Spleen - 1 Hi “CW”
| ]'l. e-m'l.lrrn, G h111i- T "
| Me ninges ... } = H &1, EC.
Bromehial rhnds g — H13. =AD"
and Spleen.
”nllu‘.hiul ﬁt:l!id e |
;'-I.m.!im.w ass } { o H W- o W.R
Moegenteric ': i..l.lil:i !
|
|
V—Cervieal Gland (iH2E =C0L|H27. <“BD"|
Tubereulosiz (9 Cazes), k H20. “MFP | HM. “CU"
out bt e Y S e R o
fervical Glamds .. & H39 “MB"
/ Hd4é. “DC”
| Axillary Glands ... — H 33 “RT.|




Mature of Case.
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Cases or Humax Treencurosts oreer TisAx Lurcs—contfnued.

PPart from which
Experimental Mutorial
wis oldnined,

Bovine Viruises
(Gronp I

Hinman Virnses
{fil'l:lllil .

1
Mixed Viewses
{ Bovine wnd
Human).

VI.—=Primary Abdomi-
nal Tulberculosis (29

Cases).

Mesenterie Glands

Mezenteric and Bron-
chial Gilads,
Mesenteric  Glands
Bronchial Glands ... }
Cervieal GGland
Mesenteric (lands
Lnng
Mesenterie Gland...
Clervical Gl
Brain e
Mesenterie (-Imtl
Lnng
Brone hial {rl.uui -
Mesenteric Gland..
Lung
Cervical Gl
Brain
Mesenterie {ul.m:!
Retro - peritoneal
Glanad.
Mesenteric Glamd. ..
Mi'!!lllh_:.:d"a. ath
Mesenterie Gland ..
Meninges ...
Cervienl Gliaml
Merenterie Gland ,
Lung
Bronchial ("Innl
Mesentorie Gland..
Bronchial Gland ...
Lung
hI!IU 1 . Wi
P l!lllﬂl"l] |'lll11[ S ia
L
Mesenteric l-ld.nll
Liver = i
Mezenteric E.-I il e
Lung S :
Mesenteric 1.-I1114|
Bronchial Gland ...
Mesenteric (land...
Lung

® ' .
H H R e . =
- v H HE - E H H
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H 59,
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H 69.
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H42 “TCC

Ha. =LP’

VIl.—Jdoint aml  Bone
Tubercnlozis

Cases).

(14 |

| Serapings fromJoinis

Lumbar Alscesa .
Seapular Abscess .
Hacral Abscess

Rib Alscess
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VIIL=Tuberculosis of
Tasticle.
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(1 case of exch.)

EHLH

Testicle
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11, Cases of Pulmonary Twberculosis—These fall into twoe series.  In the
hrat sertes (14 eases) a portion of the tuberculous lesion oltained at the post-mortem
examination was used for investigation, In 13 of the eases this was the lung, in the
other a bronchial gland only waz nzed.  In addition to the lang, a thoracie gland in
one ease, a cervieal gland m a second ease, a mesenteric gland in a third, and the
spleen in a fourth, were investigated. These were clinically all cases of primary
pulmonary tuberculosis, the disease which is commonly ealled consumption, in which
the main and seemingly primary tuberculous lesion was in the lune, and in which
death resulted from the pulmonary disease. In all these 14 cases the bacillus
found was the human tubercle bacillus, and no evidence of the presence of the
bovine tberele bacillus was obuained.

The second zeries of cases ineluded those in which sputum alone was examined.
The sputum from 28 ecases was uszed.  The ]m!'lr:ulﬂ were |:|.l::5:1||:|.' voung wdalts, and
each ease was investigated separately.  To meet the possibility of the sputum being
mixed with bovine lucilli derived from milk or butter the following precantions
were taken :—Twenty-four hours before the collestion of the samples of sputum
the teeth and gums of the patient were carefully cleansed, and the mouth washed
out repeatedly.  Bubsgequently the patient was not allowed to take any milk or
milk product until after the sputum  had been collected. It was received directly
into sterilised wide-mouthed bottles, and was then sent for investigation,  Guinea-
pigs were inoculated with the sputum and coltures obtained from them. In two
cases cultures were also obtained direct from the sputum.

As regards the patients themselves, nineteen were ageill 16 to 25, eight were
aged 26 to 33, and one was 50 years old.  Twenty-six were males, and two females.
In 8 cases the disease had lnsted 12 months or less ; in 16 cases, From 1 to 3 years ;
in one case, 4 years, in one 5, and in another 7, and one was of doubtful duration, The
stage of the dizease at which the sputam was collected was noted as far as counld be
detected by physical signs.  In 12 cases there were signs of exeavation of the lungs,
or eavity Formation, and in 16 cases there were signs of consolidation of the lungs
on one or hoth :-;idf_-ab but with no :5.ig|m of l'u'l."tl.lﬁ.‘ formation. In mo case could Loy
evidence be found of disease exeept in the lungs.

The results of the investigation of these cages showed that the living tubercle
bacilli present in the sputom in 26 cases were human, and in 2 cases were bovine.
In none of the cases was there a mixture of bovine and human tubercle hacilli.

The two cases which showed only bovine baeilli in the sputum deserve special
notice.  The ealtures in these two cases grew like bovine bacilli on artificial media
and gave rise to fatal generalized tuberculosis in both calves and rabhits,  There was
no evidence of the presence of engonic human hacilli in the sputum. Oue examina-
tion in these cases was not considered sufficient. From one of the patients, H 127.
“ R additional specimens of sputum were collected on three separate oceasions
at intervals of 76, 117, and 118 days after the collection of the first specimen.
Cultures were obtained direct from the sputum. The investigation of these three
specimens gave the same results as the first.  The sputum yielded only bovine
tubercle bacilli, From the other patient, H 128. “ D.IL" one additional specimen
was obiained 118 days after the first.  This, like the first, vielded only bovine
tubercle bacilli, which were isolated from the sputum direct and produced fatal
tuberculosis in ealves and rabbits. These two cases were therefore delinite cases of
pulmonary tubereulosis caused by bovine tubercle bacilli, and as far as could be
ascertained during life they were cases of primary pulmonary tuberculosis.  In neither
of the paticnts was there any evidence of tuberculous disease elsewhere, such as disease
of the cervical glands or of the intestinal tract when the sputam was collected.®

12, In three cases of general tuberculosiz, the primary lesion of which ecould not
be determined, and in three cases of mf:{ri'r.'r.r!’rn._m ill_!’?!l-.ﬁ';rj'ﬂ-f-ﬁ, in _wlliuh Lt,lle meninges
and cerchro-spinal fluid were used for investigation, the lesions yielded human
tuberele hacilli ulﬂ_‘g’.

13, Bronchial gland tuberewlosis :—Five cases were examined. Three of these
yielded human tubercle bacilli. Two others, H 13. © A D" and H 60. * W.B",
contained each s mixture of bovine tuberele bacilli and human tubercle bacilli.  These
two kinds of bacilli were s{;}:amteﬂ and their characters investigated.  (See page 15.)

14. Nine cases of eervical gland tuberculosis in which the tubercle bacilli were

* Both these patients subsequently died ; the cauge of death in one case was stated to have
been phthisis, and in the other was apparently general tuberculosis with intestinal nleeration.
No post-mortem examination conld be obiained in either case,
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obtained from specimens removed by operation were examined, OF these six
yiclded human I:lIE.ll:I‘l."[i." bacilli and three bovine tuberele bacilli.

15, Primary abdominal taberenlossz, twenty-nine eases in all.  Of these, 14
_'l.'il.:lill::] bovine tubercle bacilli, 13 homan tobercle bacilli, and two cases were ]:I'u'ﬁ::il
each to contain a mixture of bovine tubercle bacilli and buman taberele bacilli.
The ages of the patients were as [ollows : In the bovine enses, ten were aged 1 to 3
years ; three, from 4 to 5 years ; and one, 8 vears ; in the buman cases, eight were
:.gl:q] 1 to 3 years ; three, from 3 to 5 years ; one, [ yeas and ome 15 years, The
causes of death in the bovine cases were as follows : 11 died of tuberenlosis, cither
of the generalised dizease (6), of tuberculous peritonitis (2), or of meningitis
{(#); 2 died of intesrinal obstraction following cieatrization of the gut, and one
died of non-tuberculons pnenmonia.  The canses of death in the human cases were
a8 follows + 12 died of tobercalosiz, and one of stnl[m:lr“fu'{:..:[ per weariditi= and lhll,,ll‘rl'x\'

OF the 14 ecases tound to be bovine the mesenterie glands in seven imstances
and the cervical glands in one instance were alone investigated.  In the remaining
gix of these 14 other lesions besides the mesenterie glods were in each instanee
subjected to seratiny, as follows :—Mesenteric glandz and meninges, two eases ;
mesenterie glands, lung and bronehial glands, one case ; mesenterie glands and liver,
one case 3 mesenteric glandsz and lung, one case ; and mezenteric wlands, cervieal glands,
lung and meninges, one case.  In such eases as these there can be little donbt that
the tuberele bacillus entered the system through the intestinal traet, affecting first
the  mesenterie l:l'lll1|]u il mlhlﬂullwnth vther prarts of the ]'.m]". : and IIItHIIIlIC]'I
as in the six eases in this category which sepplicd each a Ejhlr-lltt].- of lesions for
g-\,.,umn ition only one type of Iuhm'c]c baeillus was found, whether in lesions near or
in lesions remote from the point of entry, it is to be inferved that the [MEFEONS,
all of them children, died as a result of infection with bovine tubevele bacilli,

All cases of abdominal tuberculosis are not however cansed by infection with the
bovine type of tubercle lacillus.  OF the 15 such cases in which a plurality of lesions

was in each instance tested on exactly parallel lines, nine yielded none bnt human
tuberele bacilli.  In the remaining 12 cases of abdominal tuberculosis in regard of
which a single lesion in cach instance (mesenteric gland or cervieal gland) was
alone examined, four yielded human and no less than uwh[. yielded I_nwlm, baeilli.

The two remaining eases in this group showed a mixture of bovine and human
taberele bacilli.  In ome case, a youth aged 18 vears who died of pulmovary
tuberenlosis, the mesenterie ;jiumls. alone were investizated.  In another, an ol
man aged 70 vears who died of pneumonia, the mesenteric glands and  the
retro-peritoneal crlmf'la were investigated (See page 15).

16, Jovud il fone Frri-'ﬂrﬂfu.fh.-wl'nunuI| TN The cases illustrate \l..r}
fairly the different forms of * primary ™ bone and joint tuberculosis occurring in
man., The material nsed from ten consisted of serapings from joints ; in four pus
Froam bone abscesses was used.,  Thirteen of these cases wviclded the human
tubercle bacillus only, The eirenmstances relating to one ease, H 16, = J.H.",
were peculiar and are disenssed later (page 13},

17. OUne case of tubereulosis of the festicle, one of the fiduey and one of the
sujwu-rr'm;f r'r.rp.m.’r' were  investigated, 'l'iu'l._',.‘ i :.'it.l.h:lwi human  tuberele

baeilli ulﬂ}'.

18, OF the total of 108 cases of human tubereulosis investignted 84 yielded
human tuberele bacilli only, 19 vielded bovine tubercle bacilli only, and five
both bovine and human tuberele bacilli.  Although the bovine tuberele bacillus may,
as 1t appears, be solely responsible for certain cases of pulmonary tuberculosis
{.-:-.n::u'rnlmt.iﬂn'_l and though it may be present with the human tuberele baeillus in the
bronchial glands, it is evident from the data recorded that the majority of cases in
which the bovine taberele bacillus is the infeetive agent in the human being are
cagsez of alimentary tuberenlosiz.  Such are cases of cervical gland and primary
absidonminal tubereulosis. In the latter class of eases af least the tubercle bacillus
haz unqguestionably been swallowed,  Received in this way the tuberele baeillus,
whether human or bovine, may pass through the pharyngeal or bueeal mucous
membrane and infect the ultli |] *fi H‘Illh, o "'thllll" into the =mall intestine it may
produece several different lesions such as I.I|r.4..t'lltlull of the gut, tuberculosis of the
mesenteric glands attached and of the peritoneal covering,  The percentage of these
ci=ed of ll'lllll*tll.'l.!l"'l. tuberculosis due to the bovine 1|1:'w:r1 le bacillus is very large.
Tn]‘mg baoth I:I’IFM:L of eases {eervical {_-']Illf] and abdominal) tuf_l,'sl-lhvr IL1|I|'I.]'!ItE'| ing

there are 17 in which the bovine hacillus alone wuas found, 19 in which the
humnn bacilluz alome was found, and two in which both were found. Taking the
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primary abdominal cases alone it is seen that in 16 out of 20 the bovine bacillus
was found ; in 14 of these it was the sole infective agent present.

Mized Virwses in Human Tuberewdosiz®

19, In our Second Tnterim Report we recorded the results of feeding two sets
of bovine animals with large quantities of mixed sputum, the experiments being
designated respectively Viens H 2, #Sp, A and Virus H 17, % 5p. B

In the experiments with H 2 * Sp. A.” one of two heifers which had been fed
with the sputum for 209 days was killed at the end of that period and found to have
only a few caleareo-caseons tuberculous lesions in the mesenteric and hepatic glands.
The bacilli from these glands, which had been passed on into ealves and guinen-pigs
in an emulsion of the tissues, were found to possess the enlturl chareters of the
bovine tubercle bacilluz snd the high virulence of that bacillus for the calf’ and
rabbit. In the other heifer, fed with mixed sputum for 300 days, retrogressive
calcareous tubercles were found in the mesenteric glands ; and emulsion of these
glands produeed in one calfl limited retrogressive tuberculosis, but the same emulsion
passed through a guninea-pig produced in another ealf fatal progressive generalised
tuberculosiz,

Re-investigation of two of the cultures of this virus which still exizted has not
added more to our knowledge than was available at the time of the issue of the
Second Interim Report, but in the light of more extended observations on other
viruses and of new facts acquired during their investigation we are now of the
opinion that the results obtained are to be accounted for by the presence in the
human sputum as used for feeding of a small number of bovine tubercle bacilli.

Wil.ln regard to the second sputum experiment (H 17. * Sp. B."), the virus,
which we placed in Group III., was slightly virnlent at first and beeame virulent
alterwards, but n!ﬁ}-‘ in one of the four series of animals t]'ll'nl'l"___"]'l which the virns
was passed,  The tuberculous material consisting of mesenteric glands from one of
the four ealves with which the several series bewan, after passing through two
guinen-pigs in suecession, was injeeted subentanconsly in the form of an emulsion
into a call {Calf 339). Tt produced a limited retrogressive tuberculosiz and a cultore
from the tuberculous organs of thiz eall (through a guinea-pig) was eugonie and
exhibited low virulence for calves and rabbits,  Clearly the virus up to this point
possessed the characters of the human tubercle hacillus.  Tuberculous material
from Calf 339 was injected intravencusly in the form of an emulsion into a second
callf, and from this animal also intravenously and in the form of an emulsion
suceessively into a third, fourth, and fifth call. A eulture derived from the last eal
of the series was II:'.'.‘igLrHil". anil highl:.' virulent, But a culture izolated from a2 rabbit
which had been inoculated with material from one of the intermediate ealves was
engonic and at first virulent ; after 16 months cultivation it was found to have no
higher virnlence than the human tubercle bacillus.  This strain was tested again
after a still longer period of subenltivation and was proved to be composed of ﬁli;trtt]y
K'ir'l_'t]_[_'.'"t. L‘.'Hg{]t]i". hm‘i[]i "!l]}‘,

The result obtained with thiz virus is not so readily explained as in the case of
H 2. “Sp. A.”, on the assumption that the original material (the sputum) contained
bovine as well as human tubercle bacilli, and the appearanee of bovine tubercle
bacilli might possibly have been the consequence of an accidental contamination of
one of the ealves during the course of the experiment.  On the other hand it might
be suggested that the bovine baeilli were present in the sputum in such small
numbers that they became lodged in ome only of the four calves fed with it and
needed several passages throngh animals before they beeame so inereased in numbers
as to be able to produce their characteristic pathogenie effects.

Though in mixed sputum from many cases of pulmonary tuberculosis the
majority of bacilli present are doubtless human tuberele baeilli; it i always possible
that one or more of a gronp of phthisieal patients may contribute sputum containing
besides the human bacillus bacilli of the bovine type. We have shown indeed that
aises of pulmonary tuberculosis (H 127 and H 128) can supply sputum yielding no
other tubercle bacillns than the bovine.

* o the details of the original investigation of certain of these viruses zec Vol. I1. of
the Appendix to the 2nd Interim Report. The results of those investigations are discussed by
Lir. Cobbett in a Report submitted by him to the Commission in 1M and now included in the
Appendix to this Heport (Vol. 1IT). Recent work by Dr. A, Stanley Griffith on these and
other gimilar virnses will be found in Vol. TIT of the Appendix, p. 5.
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20 Five other virases which presented anomalouns features remain for special 2nd Int Bej,
comsideration ; three of these were diseussed in our Second Interim Report (H 15, ™ o
“ADM H 49, «T.C.", H 16. “J.H.") ; two others (H 60. * W.B." and H 0.
“LIP.") were investigated after that Keport was published,  Those previously
deseribed in our Second Interim  Report and placed in o group (Group 111) by
themselves were virnses which, after animal passage, became more virnlent for ealves
anil rabbits. We came, in that Report, to no definite conclusion as to the
interpretation of the experiments recorded, but suggested two possible explana-
tionz, The first waz that the results were due to 2 mixiare of baeilli, the hovine
tuberele baciliuz and the human tuberele bacillus, amd that during the passage
throngh the series of ealves the human bacillus was lost owing to the fact that
the tissues ol the eall are hostile to the growth of this bacillus, the bovine bacillus
]n-l‘.-:iﬁl i!lg meanwhile in the tissues of the eall and I':|:|.'|||_'l.'! i il ri]nh]n'i;ll_q: doses, setting
i fautal gﬂlu."!'.'lﬁs.l.'«.l tuberculozis in that animal. The second iw.-nih[u L'};pl'.m:liii.llh
discussed by us was that the cases might be examples of modifieation, that the
eugonic human bacillug, introduced suceessively into a series of ealves, might have
bseosnme vowlifiesd inbo the 1|_}'sguuic Bosvine baeillns,

The ::Il]ljt:ul :|.|]-|H‘.‘.4I‘un:l one of such great ilnlnhrlztlu::'- that .‘\-Eh'{'ili] inves| i;_','.'ll[um-: were Appendix,
undertaken by D, A, Stanley Griffith to determine whether the cultures nsed were Vol 1L
mixtures of the two kinds of bacillus, and the procedure adopted may be shortly
deseribed,

In o mixture of bovine and luman tubercle bacilli separvation of the two
types of bacillus may be effected in one or other or all of three ways :—(1) DBy
passing the culture throngh the bodies of animals, for example ealves and rabbits,
which permit the multiplication of the bovine bacillus and resist that of the hunan
bacillus ; (2) by sub-enlturing on a glveerin medivm which is more favourable to the
growth of the human bacillus than to that of the boviee bacillus ; (3) by sowing
the culture to be tested on the flat surfice of a medinm on a plate, on which any
individual eolonies that develop can be seen and separated for investigation,

Theze experiments were  suceessful in showing  that in vienses H 13,
“ADY, H 60, = WEB" H 49 “T.C.", and H 90, “ LP.”, two cases of bronchial
oland tubereulosis and two cases of abdominal tuberenlosis, the tested enltures were
a mixture of the bovine laeillus and the homan bacillus,  Thus Viens H 15, < AD,
“"h‘i.['l]. i]l l'II]llll‘l' Wias l‘ll_'_:‘“li". t]“:l'llgll I'il']l[t'lll__:ltltl'l' il'l{ll'lil:ti il“t inlll[!il.]\'l."&i H."l'l I':'lhhll'.‘:.
orew like a bovine bacillus, the eugonie element or human bacillng having been
in thi= way eliminated. DBy plate eultivation of the engonic tbercle bacillus from
a passage Uall (300 in this series two gorts of colonies were obtained, one like the
bovine bacillus, the other like the huwman hacillus,  In the case of Viens H 60,
“W.E the bovine bacillus was zeparated by animal inocalation from the human
bacillus 3 by plate calture both the homan bacillus and the bovine bacillus were
isolated. A similar result was obtained with Vieas H 49, “ T.C." and with Viros
H 90. <« LP>

Virnses H 13, = AD” and H 49, « T.C7, thevefore, are not to be regarded
as instances in which the slightly vieulent human bacillnz hecame transformed in
the body of the call into the dysgonic viralent bovine bacillus,  On the contrary
the anomalonz resuliz recorded in onr Secomd Tnterim Tht|un'{ are Lo bie p:\:|h]:|i|!1-.-l
by the fact that the virnzes each contained two elements, the hovine tuberele baeilln=
and the human tuberele baeillng,

There remains one virus for consideration, viz., Yiens H 16, “ J.H.”  This was
obtained from the knee-joint and was one of those which, as stated in our Seeond
Interim Report, was at first only slightly virnlent but became on passage highly
virnlent.  When slighily viralent the enltures were eugonie, that is, were like the
human tuberele bacillus, but in the later stages of the passage when the culoures
were virnlent they were dysgonie and like the bovine tuberele bacillus,  The enltures
of thiz serics which were available for re-investigation after a lapse of 25 to 5 years did
oL }'ivlt.l pesults different from those obtained in the lirsi i.ll'u.r.-a.!'lg:lt-'lrltz : that is, one
eulture from the carvlier call in the passage waz eugonic and non-virulent, whilst two
eultures from animals later in the series were dysgonic and vienlent, It is quite
clear therefore that in the ecase of H 16 we were l:]l":lllt'lij_’ with two different kinds of
I:‘.ll.]h.lrl‘.':'-, the human tuberele bacillus and the bovipe tberele bacillus © and =0 far it
may be concluded that the virns was a mixed one.  As an original culture of the
virne was not avalable for investigation we were unable to determine by experiment
whether this particular virns was a mixture or not,
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'ases oF Lueus,

21, Cases of lupus are considered separately from the other cases of human
tuberculosis for the reazon that they present certain divergent features of particular
interest.

I]..‘;'“.'. LB {}f‘ !1..'"'!.":'.'11“‘.‘1'i.1‘1' w‘l!il'.l.'l .h“"!f :Lll‘(':u]_\.' ]h'.'l.!“ ﬂ“l]..‘ii[lﬂ]'l_‘.‘d are tI'LU;‘-E' i“_ w![icll
the discase affected the internal parts of the body : the internal organs, glands, joints
or bone.  In lupus the taberenlosiz is usually limited to the skin. Tt runs as a rule
a very chronic course and iz not commonly associated with internal tuberenlosis,
[t may persist for many years without any sign of disease in the lungs or other
parts of the body, and indeed even tae lymphatie plands near the area of skin affected
by lupus are not usually tuberculous.

22, The investigation was conducted with great care and completeness by
e, A. Stanley Griffith. Twenty™ eases of lupus were examined, one of which (H. 53)
was referred to in our Second Interim Report. Ofthese cases fourteen were females
and six were males, The ages of the patients when they first came under our
observation were az follows : from 4 to 10 vears of age, three females and
four males ; from 10 to 20 years, five females and two males ; from 20 to
40 years, four females ; and two females were aged 53 and 68 respectively. The
site of the lupus varied considerably.  In two eases the disease was on the hip and
leg, and in the remainder one or other part of the upper half of the body was
affected : the face, arm, hand, elbow and neck ; and in one of these enses the buttock
in addition. The duration of the disense varied considerably in the different cases,
from 3 months to 36 years. None of the cases had undergone light or X-ray
treatment, whereby the character of the bacilli might have been altered. Some
had been treated by seraping or curetting, others had not been treated at all.

25. Our imvestigations of cases of hwwoan tuberenlosis other than lupus
have shown that from internal lesions there was obtainable one or other type
of tubercle bacillus, either the bovine tubercle bacillug or the human tubercle
bacillus 3 that, from a few eases only, both bovine bacilli and human tubercle bacilli
were obtained, The identification of these bacilli from internal tubereulosis of the
human hnhjwrt was based on certain ux'mriauum:ll data : viz., the cultural characters
of the bacillus and its pathogenic effects when injected into animals. It iz not
necessary to repeat here what has already been said on this point.  For the present
purpose the following considerations may be emphasized : the bovine baeillus on
the one hand possesses characteristic cultural features and when subeutaneously
injected iz highly virulent for the calf and the rabbit in certain defined doses, and
for the muukn}' and 1=,__-uinu.-.g-pig in VEry small doses. U the other hand the human
tuberele bacillus grows more lnxuriantly on artificial media than the bovine bacillus
and when subeutaneouzly administered is only slightly virnlent for the calf and
rabbit, but is, like the bovine baciilus, highly viralent for the monkey and guinea-pig
in very small doses. These fuets need to be borne in mind when considering
the results of our investisntion of 11IE:|-1I:-, enses,  For it has heen found that the
bacilli isolated from certain cases of lupus exhibic a pathogenicity or degree of
virulence differing from that which would have been anticipated from a study of
their cultural eharacters alone.  The fllowing table shows the general results
obtained : —

Classification of Lupus Viruses according fo Cultural Characters and Virulence.

_— e
1

Virus, Culjural Charneters, Virmlenee for the Calf, Rabbin Mookey snd Guiness-pig.
(1) !
H i - EEe l Bovine (Class 1.)® | Like the bovine baeillus virulent for the calf,

rablit, monley and gainea-pig.

. S anad .Inlnrim R;zpnn.&ppandi":.-l'{;]- IIL, page 6.

* Material from one other case of lupus (H 113, * 0.8.") was obtained, but gninea-pigs
inoenlated with it did not develop tuberculosis, No tubercle bagilli were seen in a smear
preparation made from the material,



Classification of Lupus Viewses according o Cultaral  Charaeters  and
Virnfence—continued,

Virus, Cultoral Characiors, | Virlopes for the Calf, Rabbat, Monkey and Giainea-ply.

(2.) |

H i “RA8" ...| Bovine (Class [LY  All these had lower viralence for the calf than
Hipj. “a8" .. | DRovine (Class 1.) ihe bovine bacilluz, In mbbiiz althongh zeneral-

H 53 “DH" ... Bovine (Class 111y isedl tnberculosis was produes] the duration of
H v «HHBH” ..| Bovine (Clasa 11.} life was longer than with the bovine baceillus, In
H 108 “ HR" o Bovine (Clazss 11.) guinea=pugs il monkeys the dizese was less
H 85 =HB" .. | Bovine (Clasz [L.) severe than with a similar deze of (he bovine

Bacillog or of the homan baeilluz,

)
H 111, “8EB" .. | Bovine (Clags 1LY | For the ealf this hod low vienlemes, not higher
than that of the bhwman  tobercle  baeillus,
Inirvenonsly in mbbita fatal tabereulosis was
| proeduced ; snbenianeonsly, chivonic tnberenlosis,
[ Vienlenee for the monkey amd guined-pig was
lower than thal of either the bovipe or the
! bhuman iuberele acillus,

4.)
H8l “HSE" ..| Boviee (Class [11) @ ‘This had fow vieulenee for the calf, no greater than
Blightly Prig- that of 1he human tuberele bacillus, and for the
| mented  growth rabibit lower than that of the lmman  tabercle
| O SETHI. haeillus. For the goinen-pig lower and for ihe
| menkey much lower vienlence than eiiher the
| humsn or bovine taberele bacillos,
[N |
H 99 “LE" i | These resembled the human tabercle bacillus in
H 92 - D.l'l-" } Human ... virFnlence for the calf, vabbit, monkey and
' g ]'l guinea-pig.
f
i
(6.}

H 109. “ M.W."

H 112. “ BB | These resembled the human tuberele bacillus in

& = . | wiralenee for the eall and rabbit,. They were less

E ihl . %g'u Homan ... 3| virnlent for the monkey and goinea-pig than che
H 114 * A:'I]':“ | human bacillus,

I =

) Th Tl 1 irnl for tl If i

A . { ese had very low viemlence for the calf am

E {% .: g‘g“, \ rabbit, and lower viFnlence for the monkey amil

H 84 SR NS Human ik guinea-pig than the humoan tabercle bacillus,

H lﬂ:’ “ N :ﬂ." { H L, = N H.” wos the least virnlent of all the

o s lnpms cultures,

== — e - . e

24, The bacilli isolated from these several lupus eases retained their cultural
characters after repeated subeultivation and also alter residence in the avimal bady,
Numerouns eultures were made from lesions in the ealves and other animals inoeulated
and the coltures thus obtained preserved the cultural characters of the bacilli izolated
irom the Ul‘igilm] meferial, ]}u::,:]}i.m thiis eulineal constaney, it = evident from 2
consideration of the resulis shown in the Table that ‘“]l"l. three of the viroses
behaved pathogenically like the types of the bacilli {the Dovine bacillus and the human
I.Hmi"llﬁ} which are found in t‘he internal lestons of human tuberculosis,  These
viruses are H 110, “J.ll", which is identical with the bovine bacillus in euloureal
characters and in virulence, and H 99, * LK. and H 92. “ILN.", which ave

er (o [



15

m cultural chareters and in virolence identical with the human  tubercle

bacillus,

2d. OF the remaining seventeen fupus viruses we found eight showing the
characters of the bovine tuberele bacillus in culture, but ﬂlﬂwmg from the bovine
bacillns in their effects when injected into calves and rabbits, monkeys and gninea.
igs.  As regards eertain of these eight virnses, some of those ‘included in (2) of the
T'able showed a very wide range in their virulence for the ealf. For 3 instance, in the
ca=e of virng H Ilm. 8] | , ane call (Lr”.jj llllurlulrl;:fl fatal ;_,"'l.!ﬁﬁt‘ﬂ-]l:ied tubercnlosis
from a dose of 50 milligrammes ; three other calves, one of which (7479) received a
dose of 30 milligrammes and two (7400 and 1547} a dose of 100 milligrammes each,
were killed in 95 to 122 days and showed generalised tuberculosi=s of a not very
severe type, progressive in one, retrogressive in the other two.  With another virus
(H 53 “D.H. b’ ) fatal generalised tuberenlosiz followed in 32 and 63 davs
respeetively from o dose of 50 milligrammes in two (1507 and 1543) out of three
calves ; whereas the third eall (7535) receiving a similar dose showed slight
generalised but retrogressive tuberculosis.

With none of the other of these dysgonic lupus viruses was fatal tuberculosis
produced in the calf by doses of from 4% to 96 milligrammes within 90 days,
Certain of these animals showed only retrogressive and limited tuberculosis not fatal
within the 90 davs ; while in other ealves again there were intermediate effects, i.e., the
disease was widespread but not Fatal within 90 days. A minimal result was ul.mimml
in one call (1331) injected with 96 milligrammes (H 85, “ H.B.") ; the animal
killed 90 days after inoculation showed diseaze limited to the site of inoculation and
the neavest gland.  Another call’ (1289) injected with a dose of 50 milligrammes of
culture of the same virus showed slight retrogressive generalised tuberculosis in
94 days.  Slight effects such as these are not obtained in calves with these doses of
the bovine tubercle bacillus when derived from the lesions of bovine tuberculosis,
and there can be no question therefore as to the feeble virnlence of many of these
dysgonic lupus viruses, In this respect the experiments performed on rabbits
confirm the results obtained in ealves, fe., as regards the wide and lower range
of virulenee of the viruses,

"l.[ummm, feeble virnlence was especially well scen when certain of these
viruses were injected info guinea- pr-m and monkeys ; for instance, with viruses
H 111, *5.E"” and H 91. “ H.5.", both of which viruses were in culture bovine
in character, The first (H 111) had virolence for the calf and for the rabbit
lower than that of the bovine and for the calf not higher than that of the human
bacillus, but its virulence for the monkey and guinea-pig was less than that of the
human bacillus,  The second (H 91) had low virulenece for the calt and rabbit, i.e.,
nol Freater than that of the human Imcilllle-'., while for the gninm-pig and Illl.lllkl.‘:‘?
it had lower virulence than the human bacillus.

26. In view of the above facts and on a workin 'lﬂzéllm}.'-tmn that the dysgonie
aberele baeilli found in lupus might be degraded bovine baeilli, it was sought to
merease their viralence by passage through animals.  Certain of the viruses were
accordingly thus tested, the tissues of calves and rubbits being regarded as most likely
toinduce intensification of their virulence. These viruses were the six which are shown
in the Table (2). One experiment with Viens H 100, * R.5." may be quoted to
illustrate the l'L‘ilIl[{:IhUI.illf'tll The eulture derived From the original material through a
guinea-pig was injected subcutaneonsly into a calf (F409) in 2 dose of 100 milli-
prammes, The animal was killed in || ] l]tl,'l.-‘i anid unl_} a lhmited tuberculosis was
found : a eyst at the seat of inceulation, a few tubereulous lesions in the nearest
glands and ‘in the lungs, and in a few Iymphatic glands of the body—a resnlt very
different from that which follows inoculation with 100 milligrammes of a culture of
bovine tubercle bacilli. A enlture obtained from the mediastinal gland of this calf
was inoeulated into another call (1543) in a dose of 50 milligrammes.  This second
call was killed, when dying, in 34 days and showed general miliary tubercuiosis,
Two other v"illlt.rlrlwulr- with the same virus on similar lines lasting respectively
73 and 122 days gave like results.  The cultures obtained from the passage
animals in each series were also fully virulent for rabbits, In another experiment
the virulence of Vienz H 100 was tml_u-:i_ increased for the rabibig h} r&ldeu-u_,g
for 337 days in the body of the rabbit. Apparently, therefore, residences in
a calf for 73, 119 and 122 days of the bacilli obtained from the lupus lesion
was soflicient to raise the virulence of the bacillus to that of the bovine tubercle
bacillus, and residence in the rabbit for 337 days had like effeet.
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Similar results were obtained with Viens H 108, “ H 1"

But in the cases of Virases H 105. G587, H 53 «DJL”, H 107. =« H.H.”
and H 85,  HL.B.", the result was different ; neither a single residence in the ealf or
rabbit, nor passage through a series of ealves, led in these eases to an inerense of
virulence up to the standard of the bovine tubercle bacillus,  In one case, however
(H 105, % .57}, the virulence for the rabbit was slightly increased by passage
through the call, and in another (H 53, “ D.Ha ™), for the monkey by passage
through the rmmkt’r_‘_.'.

To sum up the results obtained in these nine eases of lupus in which a bacillus
was obtained presenting the enlturl characters of the bovine tubercle hacillus, in
only one ease dild the bacillus |Jht|.n|{'|| froan the {1-]|1-,‘|1|,L| i terial [rississ the h|lr|1

virulence as well az the enltural characters of the bovine tubercle bacillus, The
other eight viruses, though their bacilli exhibited and retained the caltural characters
of the bovine tabercle bacillus, proved less vienlent than that bacillus not only for
the call and rabbit but also for the monkey and guinea-pig, It was found possible
in two cases to inerease the vienlence of the culture from the original material b
residence in the tissues of the call and rbbit 50 as to hl‘llt;_{ it il the hizh
virulence of the bovine tubercle bacillus,

27. There remain for consideration eleven Inpus viruses the original eultures
from which manifested the eultural chavacters of the human tubercle bacillus.  All
these showed low virulence for the ealf and rabbit, agrecing in this respect with the
human type of the bacillus, though some of them exhibited for these animals much
less virulence than that bacillus. TJli.,'k dlaffered, oy, from the bhaman tuberele
acillus in that generally they had a Iul.'.n., some of 1|11:r|1 a much lower (the Tour
virnses in T of the Table), virulence for the monkey and gninea-piz.

The effects of the lupus viruses on rhesus monkeys are of especial interest.
With the exception of the three (H 110, H 99, and H %2} which produced fatal
general tuberenlosis in these animals in no wise differing from that set up by human
or bovine tubercle bacilli, none of the viruses, 17 in number, was equal in virlence to
the human or to the bovine tuberele 1':.3(.1!]11# Progressive generalized tuberculosis was,
it is trug, produced by each of these virnses, but “this led to o fatal result only after
longer, and in some cases much longer, periods than the tuberculosis caused by the
typieal bovine or typieal human tuberele hacillus, Eight of these 17 virnses had the
cultural characters of the bovine tuberele bacillus amd nine had those of the lhoman
tuberele bacillus,  These effects on monkeys supply [urther evidence that virnses
may possess a virulence differing from that which was to have been anticipated From
the cultural characters of the bacillus,

It may be noted that the bacillus of one viens, H 34, S ALS alter residence
in a monkey (145) for 139 days was found te be inereased in virnlence, the virulenee
being then maised to that of the human tubercle bacillus for the monkey ad
sinen-pig.

SECTION IV.
Swine Tuberculosis.

28, Tuberenlosis iz not an aneommon discase in swine, and the lesions from 63
individual cases were investizated.  Four of these have to be exeluded from con-
sideration owing to the fact that eultuees were not obtained.  There remain 59 cases
whiclh were L"i_l!lll'lll‘[l.'!!_\' examined as resanls the Ly pe of bacillus i=olared v the
lesions,

In swine the commonest method of infection i= by ingestion of tuberenlous
material, and the parts first affected ave the lvmphatic glands in close relation to the
nlmn,nt,al*\- tract  {subimaxill: iy, ||||.|h1|g_,'1 al, and  mesente ru] The ahbdominal
orgas, -.-s;m.m]h the spleen, are not infrequently involved, and in many cases the
organs of the thomx as well,

29, The specimens inv estigated were obtained in all cases from the slanghter-

house, and were taken from the carcases of animals sent there for the purpose of

being slaughtered for food, It was found impossible to obtain a Cﬂt]l'['lll*!‘l' poat-
mortem record of each pig the lesions of which were used for investication. In
certain number of the cases the disease was stated to have been localised in the
glands of the neck and in certain others it was stated to have been generalised.
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In some of the former, the internal organs having been removed before examination
of the ecarcass was wmade, lesions may possibly have been present elsewhere in
the body. The investigation of these loeal lesions can therefore be held to coneern
only the disease which had affeeted the glands in question. In the generalised
cazes on the other hand, that iz where the material waz obtained from lesions of the
internal organs, the investigation must be considered as dealing with the generalised
disease as it occurs in the pig,

In 26 cases the disease was stated to have been localised ; in 25 of these
the lesions submitted for examination were in the submaxillary glands and in one
in the mesenteric glands only. In 33 cases the disense was generalized ; in the
majority of these it was of moderate severity, although in a few instances there
Were ul||_'l.' seattered lesions thronghour the Ekul}'.

50, The material used in the investization of the 59 cases was obtained from
the following parts —Submaxillary glands, 44 eases ; bronchial glands, 4 cases ;
spleen, 2 eases ; mesenterie glands, 2 eazes ; snbmaxillary and bronehial lymplatie
glands, 1 case ; skin, hone, joint, lung, ndder, and inguinal gland, 1 case each.
Cnltures were obtained direct from the original material in all but four instances ; in
these foor casos [.hu}-‘ wore obiained after the inoculation of the nl'!igil]:ul material into
guinen-pigs.  In securing cultures in swine tuberculosis it 15 of importance to obtain
them direct from the original material if practicable, for the reason that the pig is
eapable of harbouring more than one type of tuberele bacillus, and one of the types
of baeillus (namely the avian) might eseape detection if guinea-pigs were inoculated
for the purpose of enltures being grown from the lesions produeed in them. In
the guinea-pig the avian bacillus does not induce progressive tuberculosiz and the
lesions produced may be minimal.

The eultures which were obtained from these lesions were observed as to their
mode of zrowth and were used for inoculation into guinea-pigs, rabbits, calves, fowls
and other animals in order to determine the characters of the bacilli present, whether
bovine, human, avian, or a mixture of these.

31. The results thus obtained are zhown in the following table :—

Dot oo 6| poimavies, | Hema | | s |
1
Local Tuberealosis .. k 15 ez 3 cazes l D CAHER — b
Glepermliaed Tobereulosis e | - — 1 case S
F My casen 4 cases 3 EEes 1 ecase I' 3

From this Table it iz evident that all three types of bacillus are capable of infecting
the pig—the bovine tubercle bacilluz, the human tubercle bacillus, and the avian
tubercle bacillus,

32, The eases of inlectior by the bovine tuberele bacillus were h:.-' far the most
pumerous : S cases ont of 59, ']'}ichllgh 111 many ol these 50 enses the m]]j‘ tubereu-
lous lesion detected at the time of slwghter was in the submaxillary lymphatic
glands, in many others of the 50 this bacillus had produced generalised tmberenlosis,
and in our experience the bovine bacillus only has been found to be the cause of
natural generalised tuberculosis in pigs,

The cultures obtained from all these 50 ¢ases were identical in mode of growth
with the bovine tubercle bacillus.  They were also identical in virulence with the
bovine tulsercle hm'.iilutl, with one ﬂx{:f!];l-i.ﬂlil, Virus ]3’_ e I The m'iginnl enltare
of thiz virus in doses of 30 milligrammes produced in four calves generalised tuber-
culosis but the dizease was less zevere and of longer duration than that set up in
thiz animal by a similar dose of the bovine tubercle bacillus, A culture from one
of the inoculated ealves when iujm'.h-.d into two other calves caused fatal
generalised tuberculosis similar to that caused by a like amount of culture of the
bovine bacillus.

33. In three cases of local swine tuberculosis, the human tubercle bacillus alone
was found,  The bacilli izolated from these cases had the cultural characters of the
human type and a low degree of viralenee for the calf and rabbit. Ope of these viruses
(. XL1) though it showed, like the other two, a slight degree of virnlence for the
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calf’ and rabbit, produced in the pig after subewtaneons inoenlation a severe
tuberculous pnewmonia in three different instances, a result which has mot oeeuevel
i onr ¢x]x:ri7|1q;:|[-: frome  inoeulation itIItJ‘]Ji;:H of the hwman baeillus obiained Trom
humean tuberenlosis.  The eulture from the last plg of the series was non-virnlent
for rabbits like the human taberele bacillus and  resembled that bacillus in enltural
chareters, One of the theee virises L[’.. V) Ilh.ll:ILII'I"l] rather more severe resilts
i calves and rabbits than lad Llﬁuu”}' ocenrred in our other UX.EH.'-i'iIII"IF'E': with the
huwman toberele bacillus, but the difference was not Zrent,

34, Freom five enses of local swine tuberculogiz a bocillus was 'H]Jl:lill'l.‘“.l, \'l'lfh.'ll,
in mode of growth and virnlenee for animals, was identical with the avian bacillus,
as deseribed in this Report on page 7.

a5, There remaing for consideration one eage of swine tubereulosis (. XLIT)
in which both avian and bovine baeilli were obtained as a2 mixed enltuwre from the
submaxillary lvmphatic glands,  This ocewrred in o pig about cight months
old, in which the lungs and liver were stated to have been also very slightly affeeted
with tuberculosi=,  The original ceulture on serom was bovine in appearanee {the
avian element growing badly on this medinm ), and eansed in rabbits and guinea-pigs
effects like those produced by the bovine acillus,  The avian element in the
eulture was :J.‘l,'ll:-l]‘,l.l'l'tl it 5 RS forim ||_'.' suheulture on ;'_._{“I.'l.'l'{‘l'ill A inen bated] at
42 i [ Jrrin lueed chavacteristie effects in Foowle anl gllim-n-lri;_*‘;:, and o one
of these suinea-pigz a pure culture of the avian bacillus was izolated.

Thiz result iz of some mportanee in connection with the instances o wixed
viruses already deseribed in discussing Human Tuberculosis, and it ilinstrares the
difficulty of :liu:ldiug the naturee of the viruz i eertnin cazes withoot .-:pw'i.'ll anel, it
Ay I_H_:_']m Illlllli_:'L‘II il:l".'tslig'ul‘lutl. az the Following considerntions show,

When o culture i=olated from a tubereulous lesion i= found to grow on repeated
subenltivation like o bovine tuberele |r.'|1:1'|]||..-:T it 1|15g|t1 e ecomeluded that the avian
tuberele bacillus is not present. il this conelusion might not be coreeet, for as
the avian tubercle bacillus grows badly on serum it would not be recosnisable in
a enlture on that medium if present only in a small proportion, as in the original
enlture of Viens . XLIL  Similarly, when the calture isolated grows like the
human tubercle bacillus, the engonic and luxuriant growth of the eulture may hide
the presence of the bovine or of the avian tuberele bacillus,

Thus it is not always safe to infer from the mere appearance of & enleare that a
bovine or an avian element is not present in it ; in a case of doubt the only means
of determining this is to test the virulenee of the enlture in calves, fowls, and rabbits,
or to separate the two elements by one or other of the methods alveady described.

36. The resultz of our investigation of Swine Tuberculosi= are clear, aml may be
summarized as ollows :— '

All three rypes of tberele bacilli are capable of infecting the pig, bur the
human bacillug and the avian bacillus are less frequently found in thizs animal than
the bovine bacillns,  The bovine tnberele Tacillos, Eh"ll"!_l:ll in iy ]Jigs it Ay have
cansed no more than a localised lesion in the Hi!hﬂ!!.‘l}tllulll“'g.‘ I:i.":llllll!l-:llII[LHI:II:H]:; at the time
of slaughtering the animal, nevertheless in many instances produces o severe and
eeperplised dizease,  One case of mixed infeetion with bovine and avian tuberele
bacilli was met with amd a mixed infection with human and bovine taberele bacilli
must be considered possible in the pig, although it was not found in any of the cases
investigated by us.

SECTION V.
Equine Tuberculosis.

47, Lo horses mbereulosis s in most cases |H"|||:|:|]‘i|:|.' an alfection of the ‘r_:l_-|||:Es;
anul OrEans in eonnection with the Jllirlri'tllzlr_".' fract, the alelominal OrEs heiug
chiefly affected.  Five cases of equine tuberculosis were investigated (E [ o E V),
In ome there were tuberenlous lesions in the mesenterie glands and spleen ; in n
gecond case the mesenteric glands alone were affected § in a third case the spleen
was the only tuberculous organ ; and 10 two eases the mesenterie alands, spleen and
lungs were affected, the disense having beeome generalised.

In three cases the material investigated was from the tuberculons mesenterie
glnndu.r in one case from  the le]l}ml, and in apother caze from the ||1IL;I.1'5, .--1:||r1|3|'|1
and mesenterie gland, '

A& ppendix,
Vol IV, p. 5
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38. In four cases the material was first injected into guine-pigs and eultures
were obtained from these animals ; in one instance, Virus E V. the culture was obtained
direct from the original material.  In all cases the cultures obtained grew like those
of the bovine tuberele baeillus. Two of the virnses (E I and E IIT) belunged
culturally to Class I of the bovine series, which comprises cultures that grow the least
easily ; one (E I) belonged to Class IT and two (E IV and E V) belonged to
Class ITI, in that they behaved like the most readily growing bovine bacilli,
In all cases the bacilli obtained from the experimental animals retained their
cultural characters after prolonged subenlturing, and none showed variation in
their mode of growth even in prolonged passage experiments such as were carried
out with Viruzes E Il and E TV,

39, The results of the experiments performed in testing the potency of the
bacilli of these equine viruses show that notwithstanding the similarity of their
cultural hehaviour their virulence i not in all cases parallel with that of the bovine
bacillus.

The bacilli isolated from Vieuses E I, ETIL and E V were exactly similar to
the bovine tubercle bacillus in their viralence for mbbits and guinea-pigs.  Viruses
E T and E III were also tested on calves and pigs, and in these animals caused,
like the bovine hacillus, a fatal generalised tubereulosis.  Virns E V was not tested
on pigs and calves, but the acute tmberenlosis which was produced by it in rabbits
wag so definite in type as to suflice for identifying it with the bovine bacillus,
Virus E I was also tested on a pony which received 10 milligrammes of culture
illtl:u'enulla]}'. This pony died in 17 days of acute tuberenlosis, an effect similar to
that which was |1-1'uf1u|:f§1’| in this way in the horse '|||"'|." the bovine tubercle bacillus,
Virus E 111, in a dose of 1 milligramme subeutancously injected, produced acute
tuberculosis in a lemur, death oecurring in 28 days.

40. Viruses E 11 and ETIV did not behave like the three viruzes above mentioned,
nor like the bovine tubercle bacillus, when injected into animals ; and they must be
considered separately.

Virus E LI, which in culture was found to belong to the elass of most dysgonic
bovine bacilli, wag inoculated into seven calves,  Two of these calves (404 and 406)
inoculated subeutaneously with 10 milligrammes of eolture, showed when killed in
about 90 days only a very slight amount of disease. Five other ealves, of which three
received 50 milligrammes each, one 20 milligrammes and one 100 milligrammes sub-
cutanecusly, remained in good health after their inoeulation, and showed, when killed
in from 90 to 100 days, only a slight amount of disease which was apparently retro-
gressive ; an effect similar to that produced in ealves by the subeutaneous injection
of an equal dose of the human tuberele bacillus. This result, namely, that a calture
typically bovine in appearance should have uniformly produced only slight disense
when injected into ealves, is a notable circumstance.

For rabbits Virus E 11 was only moderately virulent, for although it caused fatal
gencralised tuberculosis by intravenous and intraperitoneal inoculation, the duration
of life was longer and the extent of the disease less than in the case of rabhits
inoculated with the bovine tubercle bacillus.  After subcutaneous inoculation the
amount of disease produced by E 11 varied very greatly being sometimes acute, but
usually chronic.

]fur I;mlﬂm_‘r'ri also this virus was less virulent than the bovine bacillus. After
subentaneons inoculation the course of the disease was less acute than after inoculation
with the bovine bacillug, but it was invariably fatal in the end. The disease set up
by feeding was still more chronie in its course.

Although in pigs and gninea-pigs subeutaneous inoculation of this virus pro-
diteed in m'uriy case fatal generalised tuberenlosis, the disease ran a chronie course,

[t may be said, therefore, that the virus of K LI, althourh growing like the
bovine tulercle bacillus, produced much less severe effects than that bacillus when
inoctlated into animals, its slighter virulence for the ealf being especially well
marked,

41. Similar experiments were performed with the virus of E 1V, Six calves
were inoculated subcutaneously, two with doses of 10 milligrammes, and four with
dases of 30 ||1i1|igntl|11mr.-i, Five of these remained wu]l, and when ki"l::i., in abicut
three months, showed slight non-progressive tuberenlosis.  The sixth calf died in 89
days of o severe tuberculous pnewmonia, but with very little disease elsewhere.  This
result is possibly to be explained on the assumption that, the. injection was
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aceidentally intravenons as well as subeutaneous. It is clear that the virns of E IV,
like that of E 11, was not as vieglent lor the call as the bovine tuberele baecillus,

For rabbits this virus was only moderately vienlent, the results in that animal
being similar to those obtained with the virus of I 11,

The baboon and rhesus monkey were less suseeptible to this virus than to the
bovine baeillus, For ex |||1I11t-, 5L h.qluum { 74) fed with o dose of 1 |||L]|I"'I"|I1||m~ af
culture was killed in 148 -=|.L1.- when still .IIlIHlI'tI]Il'I. i "-uu::l health : _Jm-st 1nartean
there was found very slight and non- progressive tuberculosis. “The culture obtained
from lesions in this animal was unehanged in character as compared with the original
cultore, amd was not incresed in virnlenee For the calf or rablag,

Vieus E IV, like Viens E 11, produced generalised tubercnlosis in pigz and
gainea-pigs. It alzo produced generalised tuberenlosiz in horses hoth by intravenous
inoculation (10 milligrammes ) and by subeataneous inoculation (30 II]I"l"Tl"I.rIIHIi"-}
while ¥ 11 |mr-iu¢ui a similar effect by intravenous inoenlation.  Both I 1T and
E IV were fonmd non-viralent tor fowls,

12, Virnses K IL and E IV thercfore closely resembled ench other in the
following points.  The bacilli isolated from them, although they |l.u| the characters
in caltnre of the bovine toberele bacillus, differsd Irum that baecillus in that they
did not produce an acute diseaze in calves with doses of 30 milligranmes sl
more of culture given subentaneonsly.  Less severe disease oo was produced by
these two virnses than by the bovine bacillos in rabbits amd monkeys ; and though
they, like the bovine bacillus, were capable of producing acate disease i pigs and
guinea-pigs, these animals survived longer after inoculation with E Tl and E TV
than after inoculation with the bovine tuberele bacillus,

O the whole the IJ]"IIIH_‘.I"I‘.ii_’..-I of these virases more 1:||:n1'1-.]:|.' vesemibled those of
bovine tubercle bacilli than those of the other two Ly s ol tuberele lacilli—
the haman amd the avian,  Accordingly. experiments were undertaken to aseertain
whether by passage of culture of the original material of these viruses through
calves and, to a less extent, through rabbits and monkevs, their vienlence conld be
enhanced and bronght parallel to that of the bovine baeillus.

13, Passage Eeperiments with Vieas £ 1L — Four separate passage experiments
on calves were undertaken.  (See Chart, Appendix, Vol IV, page 105.) The first
passage experiment was through calves, two series of these animals being tested
CONEUT "l!"ILTlI‘r, and lasted 2L years. Cultures were used, the dose for the first
sl be.-lllﬂ' 10y s, while the -.I].U'uwrlinﬂ' calves received 50 IiLrs, meh,  As o
result of the passage the virulence for the ealf was perhaps iner nsed slightly, but
for rabbitz it was definitely increased.

The second passage experiment was carried out, like the fiest, throngh a double
H‘T"‘i.{'!‘- er l::ll.'i‘l!?i- .'l.!l[l I:H“L"‘I :3 :'.'1'.:11'.‘-'- :]ll':l. 'I- IIII'!\IIIII:"‘. l]l e I'I'I'.".I.'ll".ll 1}1‘1'““ 1'.\:i||:‘r:.|!'|.ll'.“t.
the virulence of E 11 for the call’ beeame incrensed i ton e stanlapd of the bovine
bacillus.  In the other branch the viralence was not increased.

The thinl amd fourth passage experiments each ineluded 4 enlves nnl lasted
1 vear aned 4 months and 1 vear and 7 months respectively,  In both experiments
there waz an inerease of virmlence of K IT upr to the stapdard of the bovine tnberele
bacillns,

In parallel experiments on rabbits performed with each of the cultures isalated
during the passage through calves, it was found that the results obtained with
the rabbits coincided with those obtained with the ealves,  The ealtures  which
produced slight tuberculosiz in calves had not the virulence for rabbits of the
bovine bacillus, whereas those which killed the ecalves with aecute tuberculosis
killed the eablbitz with acate disese, In one instance the culture obtained from
one of the calves which died of generalised tubereulosis was found fully virnlent
tor the monkey, whilst in another instance in which at the end of the passage the
calf b |c:|m|E_1, slight tuberenlosis the culture obtained feom it was found not o be
increased in n:'ul.un-.n- for the monkey,  Throughout all the passage experiments
the cultural characters of the bacillus remained unalte red. In one experiment a

culture derived from o rabbit which had been inocalated with a culture from the
original material of E 11 was found to have increased viralence for the calf, in
wlieh it produced severe generalized tuberculosiz,

M. Passage Feperiments with Views E TV.—Three passage experiments were
erformed, two of H\'l;llll:ll were negative and one positive.  (See Chart, Appendix,
‘ol. IV, page 123.) The first passage lasted 2 years and 4 months and
began with n dose of 10 mgs. injected subemtaneonsly inte a calf. A culture
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from this ealf, Ims-vtl on in doses of 50 mgs, into other two ealves, f:rt]ﬂm:eﬂ f}ulj
slight disease.  Cultures from each of these two calves passed on in a similar
dose into each of two other calves also produced but slight disease.

The second passage experiment lasted 1 year and T months : a dose of 50 mgs.
was injected in the first instanee and the experiment was performed in the same way
and with the same number of ealves as before : it was also |u={_nhu=-

The third E IV passage experiment lasted 1 year and 73 months, and began
with a calf (502) which received 50 milligrammes subentaneously ; only slight
diszeminated tuberculosis was produced in this animal.  The culture isolated from
the lung of this calf was Fm#uﬁ on into two calves (630 and 674) in similar doses.
One died in 51 days of generalised tubereulosiz, the other in 33 days of pnenmonia
with some tuberculous lesions, Another calf (602) inoculated with a culture from the
suprarenal body of Calf 502 was killed in 90 days, and showed progressive but
not severe generalized tuberculosis.  The colture from this calf, injected in a 50
I'mlh"'!.l.nmm dose into another calf, killed the animal in 39 days of generalised

m]wl‘q,nlcmn- The virulence of E IV for the monkey was also ||1m1.asf_n| at the end
of the passage,

SECTION VI

Cases of Natural Tuberculosis in Iil_{_a.mma.la other than Man, Ox, Plg, and
orse,

45, From time to time during the course of our investigation opportunity
oecurred for uxuminlng some cases of natural tabereulosis in mammals other than
man, the ox, the horse, and the 'I:-ig, Five such cases were studied in the following
animals : a gnu, an antelope, a rhesus monkey, a chimpanzee, and a eat.

46. The enn (eonnochodes laurines) died at the ?Aﬁi}lngi(}ﬂ Gardens from
generalised tuberculosiz, the parts affected being the lungs, liver, and a few glands
in the thorax and abdomen. Cultures were obtained direet from the lung, a
medinstinal glﬂml, and a |sr_:1'tu| glu]](i, The bacillus from each of these parts showed
in eulture the charneters of the human tubercle baeillus, (ne of these caltures
was tested on ealves and rabbits, and was found to produce the same effectz as the
human tuberele hacillus.

The antelope (erye betsa) was killed when ill at the Zoological Gardens,
where it had been in captivity for many years. There was extensive tuberculosis,
with cavities in the lungs, which were the parts used for investigation, Cultures
were obtained divect from the lung, and showed the characters of l]n: human tubercle
bacillus.  The virulence of these cultures was tested on calves, pigs, and rabbits, as
well ason guinea-pigs.  In the three former animals it produced only loealised disease
similar to that cansed by the human tuberele bacillus, A series of passage experiments
was performed on rabbits.  There was no evidence of the presence in the virus of the
bovine tuberele bacillus, nor was the original virulence of the bacillus altered by the
passage.

The presence of the human tubercie bacillus in these two animals, the gnu and
the antelope, and the fact that they suffered from severe tuberculosis is of some
interest as both these animals are ruminants.  The human tuberele bacillus has not
been isolated by us from any case of natural tuberenlosis in a bovine animal,

48. The rhesus monkey was killed at the quarantine station at Isleworth on
account of illness and was found to have tubercnlosis of the lungs, bronchial
glands, spleen, liver and kidney, the disease not being very extensive in any part
p\wpt the lungs. A eulture isolated from the lung grew like the human tubercle
bacillus and had only slighe virnlence for rabbits.

49. A chimpanzee which had been purchased by the Commission as a|Ir|mmut.'I r
a healthy animal died shortly afterwards during its ]n}rlml of quarantine at Isleworth
of acute |1|:|II..|11. :Illlwl'-:uhml- starting pom the intestinal tract. A culture isolated
from its mesentorie gland grew like the human tberele bacillus and behaved like this
hacillus when m-n-cul:ttwl into rabbits and guinea-pigs.
Tn all the four eases deseribed above the hoaman mbercle bacillus was the canze
of [im ||-;r||r-|]h' acquired dizsease,
The mesenteric sland of a ear suffering from natarally acquired tuber-
culm-l:. wag investigated.  The ul[[me isolated divect from the gland grew like

the bovine tubercle baeillus (_{ lass II:I Like this bacillus it |r['1.i|'l.1'lll;."El.1 fatal gcncrn!mml
tuberculosis in rabhits,
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~ The only comment which it is necessary to make on these cases iz that the
tuberculosis developed by mammals kept in e aptivity may be due either to the human
tuberele bacillus or to the hovine tubere ]t: Laeillns, U'nlnf' to the =mall number of
cages investigated, no conclusions can be drawn as 1o the relative frequeney of
infection of sueh animals by the one or the other type of bacillus,

SECTION VIL

Avian Tuberculosis.

51, The charneters and properties of the avian twberele bacillus bave already Appendix.
been disenssed by us on pages 7 and 8 of this Report.  There remain to be noted Val, 1V,

onr observations of avian tuberenlosis as it ceenrs naturally in bivds and pigs,

The eases of taberculosis in birds which were investigated v s uf_:'m'ﬁ*t]
in three fowls, three phessants, o pigeon, a demoiselle ermue, and a ftt'tu'gr.l.l
tonracon®,  In these cases the disease revealed by the post-mortem examination

showed the well known features of tuberenlosis in binds, viz.. the presenee of

tuberculons nodules in the intestine, spleen, and liver.  In some cases the lungs,
joints, and bones were affected.

52, The material used for investigation in the different cases was @ the spleen,
four cases : spleen and liver, one ease ; liver, one ease 3 lung, (wo cases, and an
intestinal ]Iln]]ll.]t*. one eaze.  Cultures were obiained from the original material
directly except in one ense in which the eulrure was obtained from a rabbit which
had been inoculated with the lezions of @ fowl.,

In all cases the lacilli i=olated proved o be identical with and hoad the
1-!];11‘;;1*“:1"-1 [;|_|'|||_ |lI'leH‘!'l!t‘1- ol I_hl,' iy |.i.|| l_l.llﬂ_,.l[li_, bacilliuz n= ale I.‘:Ir|.'|n' l..tl‘*-l;'l b,

T'he avian bacillus was al=o foud in the sabmaxillaey hml:h.!.i.l-- elands in six
rases of tnberealosis i ]::f_h = iin five alooe and in the -*I.‘\-.III ei=e i as=ociation with
the hovine tuberele bacillus (page 21).

SECTION VIIL

Behaviour of Bacilli and Fate of Bacilli in the Tissues of Animals
Inpeulated and Lesions Produoced.

34, During the conrse of our investigation coneerning the virnlence of the three
h"[uh- of tuberele bacilli in various animals numerous oheervations were made on the
inter-aetion of the bacilli and the tissues of the ineenlared animals as vegads the distri-
bution of the hacilli, their fate in the tissues and the lesions produced |-1 them,

These observations were made by the investigators conducting the e xperiments,
Drs. Cobbett, A, Stanley Griftich and T, 'r1|til!h : the h!ululu-rln'-t atid some of the
II.I“_'I_["] Iﬁl‘llil“"]l .J.l H‘I'I""l l"l.'.lfl'!ll."" ]ll. ”l':" tll..“]‘l" I"'.' I.'.". \.I‘lhlﬂ Idl"": L] l':ll[ ]II[‘ I_'L"‘-Illl}li Hi
these ohservations, which will now be discussed, have an naportant bearing on the
relation of the three 1\.'}1£:=- ol laeilli to each other, in that E]l:} bl conipy wrison to
be made of the effects in animals of each of the several types,  Moreover, the results
of he observations on the lesions Iu‘ulluulcl |-'.' the different methods of noealation
anel h». ll‘l'lill‘tl"' sl om the "H'L'Ill nee of the lesions, have o ]ll"ll‘tll”" o the ] yestion of
the seat of primary tuberenlosis ag it oceurs in man and anima

=

A, In Eu'l.:'l.'iun.-: sevtions of  this 1{1-.|m:|'1 the results of ]!th‘uuhiriulu ol
of the three types of bacilli mte varvions animalz have been diseussed withoat
entering into any detail as to the histology of the lesions produced, or as to
T]II.' 1.!! . ||I l]:“" ]L“ I"] "l L Lt ‘|‘|'i'|4']'1' | T4 il."!-i"illll"; t'l.".‘-:l]'i".]. IIII'H_' !*'-'Itl:'\'l'l‘"-«.}i!.ll_!
infection of an antmal with toberenlosis tl.FI.I:I.":_;" leads o the formation of well-
defined  lesions which have o definite apatomical stroctore and  undereo ceptain
chamges,  In some cases the disease mapidly involves numerons parts of the bady
thiz we eall nente or miliary taberenlosis,  In other cazes, thongh not so aeute, il
disese s |:-n.|--'1'{-:-==|n- and consists in the gradual formation and devel fopnent
of lesions in various organs, but some ol such cases may become retrogressive,  in

“ We have nol investizated cases of nednrml teberculesis in pareois, bat we are aware Chat
othier llllh!vl‘l"\'i'l'hi It!l'l'l' i!lill'.l‘ul‘d l!'h-' :Ilth:l:ll'l mberele beillns frome the lesiops od 1'|I:|'r'5n,_-' T I-.1|u||
CRARE,

27676 i}

v, 1GT.



2nd Int. Rep.,
Appendix,
Vol. I1I,

P 219,

2nd Int. Rep.,
Appendix,
Vol. 111,

p- 235,

20

other eases the dizease remainz loealised at the site of inoculation without any apparent
effect on the general health of the animal, and such cases may end in complete
recovery. We have recognised, however, that other events may happen when
tubercle bacilli are introduced into the animzl body.  [n some cizes the bacilli die
and disappear without leaving any lesions ; in other cases the bacilli become dispersed
thronghout the body where they way even multiply, sometimes to an enormous
extent, but without producing any lesion,

-'_}-:-}. Ill e Hl"[._:"!l[l ]’l'tt[!‘['llrll Iil!E“l[‘t W ]'1'!“‘][‘{](:5{' {'xlﬂ'rilt}ﬂ“tﬁ H_‘Trﬂjrmﬁ'l]_ h}' Dr,
Cobbett, Dr. A, Stanley Griffith and Dr. F. Griffith, in which the distribution of
bacilli in the animal body was investigated at an early date afier their introduetion
beneath the skin.  Other experiments have since been performed by Dr. A. Stanley
Grriffith on the =ame ﬁII]lehl.!L

i.':."{I:IL"I'iHlI'ILi-!- on ecalves with the humwan tubercle bacillus |1|:.' D, Cobbett
(Virnses H 46 and H 26) showed that after subentancous injection of the calf
with a dose of 50 milligrammes of culture tubercle bacilli conld be demonstrated, b
means of inoculation of the calf tissues into guinea-pigs, after 25 days in
the liver, lung, spleen and rvib marrow of one eall, and that in another calf]
after a lapse of 90 days from the injection, the ling was found (by like means)
to contain tubercle bacilli, though these were absent from the spleen, liver and
rib-marrow. in neither of these cases were there visible tubereulous lesions in
the organs of the ealf. In another experiment on a ealf the human tubercle
bacillus  was =ubcutaneously injected in a dose of 50 milligrammes of enlture.
This animal was killed in three days and the presence of tubercle baeilli in
the spleen, liver and lung, bone marrow and popliteal gland was detected by
the production of tubercnlosis which followed the injection of an emulsion of
these parts into guinea-pigs. A similar result was obtained eight days after
subcntaneous injection in another eall and after 14 days in a third calf; after
three months in a fourth calf tuberele bacilli were still present in the langs, liver and
HII]{.!I'!I]., After three monthsz in o ifth eall alzo the rezults were E.rl.rsili\'f: i the |1,|;|:|{r=,l_'l
the popliteal gland, the thoracic, bronchial and hepatie glands, but the other organs
were free from toberele bacilli. In Dr. Cobbett’s words, * Tubercle bacilli are
frequently present in the organs and glands of bovine animals several months after
they have been injected subentancously with human tuberele bacilli” It is
clear indeed that in  the early stages of invasion these bacilli produee no
visible lesions in the organs, but that after some months their presence may
result in the formation of minute fibrous or caleareous tubercles which are
non-progressive.  Such lesions have he:n found on post-mortem examination in
about 30 per cent. of the calves injected subeutaneously with large doses of the
human tubercle bacillus.

Dr. A. Stanley Griffith and Dr. F. Griffith, investigating the same subjeet,
employed a vaviety of animals: the calf, monkey, pig, cat, rabbit, guinea-pig, rat
and Ffowl, Cultures of the bovine baecillng were injﬁl*hﬂ Ilj them Hl]hc:llm.m.anml}f
into a monkey (20 milligrammes), a calf (44 milligrammes}), and five pigs (each
20 milligrammes ), tworats (each 10 milligrammes), one fowl (10 milligrammes ), one
guinea-plg {10 milligrammes), and one rabbit (10 milligrammes). Cuoltures of the
human tubercle bacillus were injected subcutaneouszly into a eatr (10 mialligrammes),
two rabbits (20 and 10 milligrammes), one pig (20 milligrammes), and two guinea-
pigs (10 milligrammes). Most of the above animals were killed in 24 and 45 hours ;
the remainder, four pizs, in 3, 5, 8 and 14 days respectively. It was found
that in all cases. that is both with the bovine tubercle bacillus and the huaman
tubercle bacillus, there was evidence of dissemination when the animals were killed ;
the bacilli being found in the blood, lungs, and the other organs of the body.
Bacilli were present in the blood even when the human tubercle bacillus was
used for injection,

From the above experiments it iz obvious that after subcutaneous inoculation
rapid and abundant distribution of bacilli over the body takes place, provided the
infective dose has been Iurg_gc and the tizsue conditions of the animal sueh as to allow
it to take full effect. Essentially this is a mechanical dispersion, by means of the blood
vessel: and lymph channels, of a eonsiderable proportion of the injected bacilli
ocenrring speedily on their insertion into the body ; and the acute tuberculosis
resulting from such doses of virulent tubercle baeilli 1s in its ineeption in strong con-
trast to the similar but more slowly developing generalised disease induced by smaller
experimental doses or such as oceurs, it would seem, most commonly in nature,
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This more slowly developing, though acute, tubercnlosis is due also to dispersion
of bacilli by means of blood vessels and lymphatics, but the bacilli thus dispersed
are not necessarily those primarily invading the animal : rather they are their
|rogeny whinh, |rn:1.r:u:l¢t] conflict between ':||'|.':|.('|§n:__|;' bacterin and 1‘1*Hiﬁtillg fi==ie
of the local lesion having been decided in favour of the invaders, have multiplied
greatly at the site of primary infection, DBoth these possible processes of
invasion are to be taken into account in considering the method of infection that has
probably operated in any case of natarally occurving tuberenlosis,

In the ease of speedy dizspersion of a multitude of incealated hacilli such as no
doubt oecurred in the experiments ahbove referred to, the result to the animal,
if the bacilli are vienlent, is that they produce almost at once and in many
different  parts  of  the body lesions of greater or less size. no  doubt
in proportion to the nomber of bacilli prezent.  This occurs with the bovine
bacillus, In the case of the hwman bacillus, injected, say, into a resistant animal
like the ealf, although the bacilli are distributed like the bovine bacillus, they do
not produce progressive lesions, though they may induce the indolent, non-progressive
tuberenlons foci seen in the internal organs of =0 many of the ealves suben-
taneously inceulated with the human bacillus,

Mi. It iz important in thizs matter of distribution and fate of tuberele bacilli |

in the tissues of the invaded animal, to compare with results such as follow
anbeutaneons inoculution, the effects obtained by administration of toberele baeilli
:||ul1g with food @ the latter [rovess af ._-x|n-|:1"g]||-|_-|'||;|,] infection h:n"m;_f Tizen :ulnlulu:i
by us as most nearly pareallel with conditions under which in nature a large
amount of tuberenlons infective material may get opportunity of swddenly invading
the animal body.  In our Sceond Interim .liq_-imrt feeding experiments with large
1’]”.‘[!‘.‘- llr ll::lf" .l'ﬂ':l'i'ii'll.“ ]il:“"_.i"!]:i ﬂl‘ll]l"ll}ir‘t{‘l'l_'l’l Ty rIiIlF"r‘ :|'|I1I I'li}_f!"‘ W e ll"il"'l.. ﬂ“"l ".-
waz shown conclusively that after ingestion the bovine bacillus can pazsz through
the mucons membranc of the intestine within a comparatively short space of time,
and become lodged in the adjoining lvmphatic glands.

Further study of the subject has been made by D, AL Stanley Griffith in the pig,
"rl'lml: and eat. I'wo !li;_\m wore Ted with |_;1|';_'1_',- dloses  of bhovine taberele bacilli
and seven with similar dozes of homan taberele bacilli,  In the case of the two
pigs fed with the bovine bacillus, the presence of bacilli was demonstrated, by
means of inoeulation into guinea-pigs, in the submaxillary and mesenterie glands
and Tungs in seven amd thirteen days after the ingestion of the bacillus, but not in
the other organs of the body,  In fve of the seven pigs fod with human tubercle baeilli
in from two to twelve days these bacilli were present in the mesenterie and submaxillary
gllil“]!‘- -'lll“l{!‘_. ‘\']‘Ii]l! i” tlll_‘! fll""li,"[' LW Iligﬁ l!l-l':‘l' Wi |:I|'L'A.1,'|:|E iII [']II" .El.l[l;_:ﬁ H 1] '“-ﬂl]q ]lt L
ook the human tuberele bacillus after IngFestion was found in eight l]:l.l\.'a in the
snhnlimillur}' f_‘]:llltlﬂ. Imesenierie _r_5|:|mi.=-' and |111ig cand in oa eat, fed with the same
bacillus, bacilli were found in nine days in the submaxillary and mesenterie glands,
lung, liver and spleen.  Three rhesaz monkeys were fied each with 50 milligrammes of
human tubercle baeilli ; one killed in two dave showed no bacilli in the I:I:mdirs OF
internal organs ; the second killed in four .?;.1.-:-: showed bacilli in the mesenteric
glands, liver, spleen, and lungs ; while the third killed in six days showed baeilli in
the submaxillary and mesenteric glands and spleen, the experiment with the lumgzs
failing, owing to premature death of the guinea-pigs.

Alter iugt'r-liutl the diztribution in the -:nr;_::;ip: al the ]mﬂ_'l.'f lhﬂ’i."l:ﬂ'l‘, of the
bovine and human tubercle baeillus is mueh slower than after subeutaneons
inoculation.  In these experiments the baeilli which had passed through the mucous
membrane of the mtesting were arrested i the :nEliun:n:'ul gi:itnlﬁ; S, |HI'I-'I-'I:"-'EI',
ap'h‘:lil'ml to have |nn-mm] into the |,1_|r'|'1_{:4 and other OTERNS of the rr]._".‘.

57. Certain experiments which were performed by Dr. A, Stanley Griflith
in investigation of the question as to exeretion of the tuberele bacilli into the milk of
hl.‘ﬂllt-]l:]' cows  afl Ir.|_-‘u:|.l.5- alter subeutaneous oF intrave nois inocalation of these
animals with eultures deserve mention. A large dose (100 milligrammes) of bovine
culture was injected subentaneously into a healthy mileh cow (Cow J000).with the
result that her milk cansed tuberculosis in guinea-pigs by the emd of the first week
and on every sll|hu'1‘1u|:nt oceaston. Lhis ecow died lhil‘L}‘ |i:l}'h’. of gﬂhrl‘:’li tuber-
culogiz but her udder was normal both to the naked cye aned om tllit‘l’lf-'&t‘{’l}"l'iﬂﬂr
examination.  In two other experiments on cows with the human tuberele lacillus
it was shown not only that these tubercle bacilli, when subenraneously inoculated,
were exereted in the cow’s milk, but that in some eazes the excretion of them lasted
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tor a considerable time, and in addition theve was evidence of some multiplication of
tubercle bacilli in the milk sinuses. In one cow (Cow 77) which received 100
milligrammes of eculture of the human tuberele bacillus subeutanconsly, tubercle
bacilli were present in her milk 24 hours later, and the milk, in small ‘doses, also

caused tuberculosis in gninea-pigs 135 days later as well as at intermediate periods,

the udder being found normal when the cow was eventually killed, Of one cow
(Cow 563) which received 10 milligrammes of similar culture intravenously the
milk was found to contain these tuberele bacilli 24 hours after inoculation and
up to 14 days, but not subsequently.  This cow was killed in 182 days and showed
no tuberculous lesions.  Similar experiments performed on milch goats (six in
number), with both bovine and human tubercle bacilli, were confirmatory of the
results obtained in cows. It would appear, therefore, from the results of these
experiments that the inoenlation of large doses, whether of bovine or of human
tubercle bacilli, may result in the exeretion of twbercle bacilli in the milk of the cow
and of the goat without any disease of the undder being produced, and that in the
case of the human tuberele g::u'-ilim-c1 these baeilli may, when large doses are employed,
he present in their milk for a long time after inoculation. g

38. Other experiments were performed to determine whether after subentancons
inocuiation of large doses of eulture tuberele bacilli could be found in the undeveloped
wdders of heifers, 6-185 months old. OF the 12 experiments performed, two were
carried out with human tubercle baeilli in doses of 68 and 100 milligrammes, eight
with lupus viruses in doses of 50 to 100 milligrammes, and two with the bovine
tubercle bacillus, the doses being emulzion estimated to contain 4% million tubercle
bacilli and 50 milligrammes of colture respectively. The heifers were killed in 62
to 127 days and in all but four of them tubercle bacilli were found in the milk
sinuses of the undeveloped udder ; in four cases they were present in such numbers
as to suggest that they had multiplied in these sinuses,

59, We proceed now to consider the formation of tuberculous lesions which
have been produced in different unimals by the injection of each of the three
types of bacilli. It is true that in some animals the intravenous inoculation of any
one of the three types of bacilli will, in an appropriate dose, lead to the death of
the animal. Buot in some of these cages such moeulation does not, as haz been said,
lead to the formation of tuberculoug fesions in the organs of the body, and the
condition produced is =0 acute as not to afford a correct idea of the pathological
process u.t:lmll_v n::l_:un'ing in the 51:|'|:l.m], of tolerenlosizs in the animal }JI'HIF, More
clearly interpretable results are obtained when bacilli are inoculated subentaneously
or intraperitoneally, or when administered by feeding.

Tuberculosis is a disease produeed by the tubercle bacillus and characterized by
the formation of definite lesions or tubereles,  These lesions are a manifestation of
the resistance of the IHH]:_.' to invasion h_t the baeillus. EIiﬁ-h:iiJgit‘Jlli_‘.', the tuberculons
lesion is composed of lencoeytes, © plasma ™ and other cells, of some tissue elements
and of fibrin, The lesion varies somewhat in structure, and as the disease progresses
it tends to undergo easeation and in some eases ealeification.

A chronic lesion is characrerised by the formation of a fibrous capsule round the
lesion, by the lmitation or absence of caseation, or by the extension of calcification,

60. It may be said as a result of the work of Dr. Arthur Eastwood that there
is o essentinl  difference in the structure of the tuberculous lesion produced
experimentally in animalz by the bovire tubercle bacillus and the human tubercle
bacillus. Lesions that are produced by the avian tubercle bacillus are menerally
distinguishable from those canged by memmalian tubercle bacilli, but in the case of
i.{.-.-:i.:m‘.n; of a chronie type it may b impossible to decide by t!Lil:l'Lhﬂt:Llpii: examination
alone whether the tubercles were caused by avian or by mammalian  bacilli.
Accordmgly, a comparvison of the general results obtained with the three types of
bacilli can only be made by eonsidering, in addition to the histological details of the
lesiong, (1) the comparative effects i different animalz as regards the lesions
produced and their distribution, progress and extent, and (2) to a less degree the
enltural characters of the type of bacillus involved.  But it eannot be too clesrly
laid down that it is the 1&\'&&-‘:! effect in different animals which constitutes the
chief difference between the three types of bacilli.

61. The tubercle bacillus may, as has been said, be present in the tissues
of certain animals without producing marked or characteristic lesions.  An
example of this occurs when the hovine or the huwman tubercle bacillus is
introduced into the body of the rat or mouse.  Under ecertan conditions, in
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these resistant animals, the bacillus is present in large numbers in the organs,
and  even in the bload, without forming iubercalons lesions, although  there
is no doubt from the large number of bacilli found present that they have
actually multiplied in the t’uu]_w_.'. In some of the bovine animals injected with
t.llﬂ b‘_!\"il L& T.“.I H_!]'I::IT' hll.l["i"li."‘-. I}l".. ]'.:.'l.!-'t “.'”"I‘l. jli'lllrlll.. i“ Il‘]']i[ il'.l'j'l [ETI | h“ I.I"‘j'“l"-
of the discase, that the bacilli were present in large numbers in some of the
tissues without the formation there of lesions, =0 that thiz notable multiplication
of bacilli in the tissues of the rat and mouse s only, so to speak, parallel with
what My oceur i andsls whieh show a J::'rh_r_:l'mrai'l.'{f tuberenlosis, With the avian
bacillus this condition, viz., the presence of bacilli in the tissues withont the production
of definitely tuberculons lesions, is perhaps more frequently observed after intravenous
inoculation,  In the acate infection produced in lowls by intravenous injection of
the avian bacillus, the hacilli are Jresent i enormouz numbers in the tissnes, aud even
in the blood stream, althongh no tubereulous lesions are tound after death.  In
monkeys, rabbits and calves the intravenous injection of the avian bacillus may
lead to great multiplication of the bacilli in the body without the formation of
lesions characteristic of tnbereulosis, and siilar results may be produced in swine
alter subeutaneons and 11II-I"II.E]LII|:H[]I'ILI e lation of l|11:= baeillus, aml 1o a less
extent after feeding.  [o goats and ponies intravenous injection of avian bacilli leads
to great multiplication of this bacillus, and in the cat and rat injected intraperitoneally
these bacilli become disseminated and multiply amd survive for a long period with
very little tubercle formation,  These resalts are of interest as showing that in the
case of highly resistant animals tuberele bacilli even when introdueed in large
numbers, Tllllﬂ.l”‘l'l producing none but temporary and minimal tuberenlons lesions,
may maltiply in the body of the animal and persist thiere for a long period. This
result is not always obtained, however, for in certain of our ¢ xperiments mammalian
tubercle Fru.rlllt.., when introduced intravenously, produced but fietle effect on the
resistant aninml and soon died,

SECTION IX.
Question of Modification of Bacilli.

G2, In Section I of this 11"[~|m:|'1 we have set ont the :il_ll!ti'.tl charaeters of the
tubercle baeilli commonly found in bovine animals, man, and birds, and for con-
venienee in deseribing the results of ouwr investigations we lave termed them
respectively the bovine, the human, and the avian type of bercle bacillus,  The
three LY are to b distinenished from each other ||_1_.' their cultwrml chameters and
by the effectz of their inoeulation into various animals,  Distinetion eannot aec urately
he made between these types on the basis of microseapic character alime. ‘I-lnl'pnn-
logically manmmalian tubercle bacilli from whm".m' gsourer derived, are mulul m in
1h=|mr: ter when grown on serum.  The microscopical characters of mammalian baceilli
were described in cur Seeond [nterim Report, pages 25 and 26,

Avian tubercle bacilli when grown on glyeerin-serum ave gencrally very short
(5 to In) and rvather thick, often looking like cocel.  Other medin conmonly
vield longer aud more irresalar forms 3 and sueh forms are also sometimes found
(31 "'.E"-'HI'!I]-HL'I . Among=t  these ||:'w-u|:|ltl"..|:u=~ 1= Fonnnwd EVEry eonnterpart
to the irrerularitios obsee l"l.:.'LI VTR Ilnunu.'lle bacilli 3 s, in addition. lapere
1ilt|:|-h|1‘l|ru:| thickenings are common and  brane oeenrs more frequently than
with the siammalian bacillus,  In filins obiained I'rmu ermtlsions of cultures it is
noticeable that avian baeilli are _'.:'L"IH"L':I.”:.' diztribuiged : L]u':.' dlorv et [rrescht the
solid eclumps of closely uu]h:-n-m bacilli which are eharmeteristie of mammalian
tubercle Tacilli.  When wrowing freely in the tissnes  the avian bacillus s
showr, straichin, and untformly -E11|w~|| when growing under difficuliics it i lopeer
and  more 1I!1'£II|LI|_}' stained and s inelistinguishable  from mamnalian baeilli
SOwW ill*r under similar adverse conditions,

it To the dificult question of fixity of type of bovine, of human and of avian
bacilli, we have given mueh time and attention.  There is here imvolved a problem
of much l"J1Il|I|l ‘:t[\' the tacts |||'.11I|r*f' o il LILIII'I ol |||||.1. volnminons bat in certain
senses conflicting, .LIHI we have had to vesard the pr-nh‘--m beoadly from twao points
of view,

Fiist we have had to inguire : —

Whether s regerds s furedly ac grtred  fulererdosis evidence is fortheoming  of
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modification, in any sense great or small, in the ordinary animal body, of any
particalar tvpe of tubercle bacillus—hovine, human or avian ?

And zecondly we have had to ask ourselves whether under experimental conditions
any, and, if =0 what, modification can be induced, and in this connection we have
experimented as follows :—

We have—

(«r) Submitted the several types of bacillus to a series of enltural processes ;
(#) Submitted themn to long sustained influence of the living tissues of the
animal body.

Before proceeding to discuss matters from these points of view it is necessary
to restate certain considerations which it is essential should be borne in mind in
dealing with the question of fixity of type.

Gd. We have ulm:ul}' noted  that h].' the uppiiuntiun of :Lpphjpt'i:l.t{t Tests
three types of bacilli can be recognised, these tests being an examination of the
cultural characters of the bacillus on various media, together with a study of the results
of its injection into animals,  We have shown in our Second Interim Report that the
bacilli cultivated from natural eases of bovine tuberculosiz and ealled the bovine type
of tubercle bacillus are not absolutely uniform: in cnltural characters. As com-
pared with the bacilli of the human type they all grow with difficulty upon artificial
media, i.¢., they are dysgonic.  Bovine bacilli from different bovine cases of tubercu-
losis exhibit diversities in their degree of growth, diversities that are, however,
mostly constant ; that is, & given hacillus when subealtured for many generations
commonly affords in the final coltores a type of growth precisely similar to that
which it exhibited when isolated From the original material.

The human type of tubercle bacillus grows more luxuriantly than any bovine
bacillus, and this luxuriance of growth las been maintained on repeated aubenlture
and even after passage through animals.

The avian type differs from the other twe types in forming a slimy whitizh
growth which is easily emulsified, and it maintains these characters after repeated
subeulture,

G5, All important in the present connection is consideration of the types of
Lacilli found in the enses of natural tuberculosis which we have investigated.  From
all the cases of bovine tuberculosis only one type of bacillus was isolated by us : the
bovine tvpe of tubercle bacillus,  From all birds suffering from natural avian
tuberculosis we have only isolated one form of bacillus : the avian type of tuberele
bacillus, From the cases of natural tuberculosis in human beings, other than lapus,
baeilli of two types were isolated, the bovine tubercle bacillus and the human tubercle
bacillus, and in a few of the eases both types were obtained from the same individual,
From pigs, bacilli of all three types have been isolated from natural lesions, the
bovine, the human, and the avian. And from certain other animals sometimes the
human and sometimes the bovine tubercle bacillus was isolated (Section V1)

Char itl\'r'sLig.'L! wom of cases of |u|u:3., as of homan tuberenlosis affecting ather
tissues than the skin, resulted in the isolation of bacilli which enlturally were
either of the bovine type or of the human type. But in most cases of lupus the
bacilli izolated did not Ufll'L‘u-iEde in Ilill-}lilgk‘llii! effectz with the hll"-'ilm, Illlmllﬂ,_ﬂ{'
avian type, and from toberculosis naturally occurring in horses some of the bacilli
isolated also did not correspond in pathogenic cifeets with any of these three
by s of baeilli,

66. In most of the cases of natural tuberculosis in mammals investigated by us,
the lesions were proved to contain only bacilli which could be definitely referred to
either the bovine or human type, this statement ilﬁing based npon HEII:]}-‘ of the
bacillus by repeated subenlturing, and a study of the effect of the bacillus on a scrips
of animals.  Wherefore the exceptional results obtained in the cases of lupus and in
the eases of equine tuberculosis come to be of great importance in that they demon-
strate the ocenrrence in natural tuberculosiz of bacilli which depart widc-l]ir [rom
the types of bacillus which have been deseribed.  These results, therefore, demand
restatement.

There were isolated from six lupus eases bacilli which, although they had the
cultural chavacters of the bovine tuberele bacillug and retained these chareters
throughout the subsequent investigation, showed a lower viralence for the ealf,
rabbit, monkey and guinea-pig than the bovine bacillus, and in the ease of the two
last animals, lower virulence than that of the human bacillus. From two other lupus
cases enltures were obtained like those of the bovine bacillus but which were of



even lower virnlenee for the animals mentioned [ Section HI} In nime other cases
of lapu= the bacillus i=olated had the enltoral charaeters of the homan type but
was remarkable in that it showed lower vienlence for the monkey and  gumen-pig
1‘}“‘“] lhl:! I‘ll“llﬂ“ }J.I"_‘,i!l“ﬂ. I|..||.I§_". l_"lll[lil"i'!i lllﬂ“i“{'d I“I rlll"h[" 1:- Cses Were o
mixtures of different types of twberele baeilli,  The vepeated  investigation
of the cnlwres from each ecase and the results of their injection into animals
showed this.  Here, however, we have eight cases in which the eolture was
bovine in character bt had a viralencee for animals below that of the bovine
bacillus, and nine ensez in which the enlture wos homon in chavmeter buat bod
virnlence below that of the buman type of baeillus.  These facts are very striking
masiueh as no such divergencies from the recognized 1y pes were enconntered among
1}“.' THRE PO = E-[]l'ﬂ.illr' '.ll:l l".l'-"i]ll" lllill'l"l!" i“l["“li i.!"l:bl.:l."'!] rrl.l!“ II':FTi.]“.': lli}}l‘t‘l'u]lm-lw
or among hiuman tubercle bacilli isolated from internal human taberenlosiz,

67, I the case of ciuing tubercalosis (Seetion V) the bacilli isolated from two Appendiz,
horses, although growing like the bovine tubercle bacillus, did not in animals heliave Vol IV, p 7,

like that bacillus, in that they woere proved by jpocalation o be much less viealent
: | A)

for the eall” and other animals {;_'L'l,lilli_!il-ill” ralshit anel itmhih‘.\.'}. Hoere :L;_":iill lyesnee

15 a conspicuons divergence from the three types of baeilli previously recognized,

the vesults being similar to those produced by eertain dyszonic lupus haeilli.

68, The question accordingly arises : Whether we are to vegard these bacilli
isolated from eases of lupus and of equine tuberculosis which present exceptional
characters and vary, some of them widely, from the three types of baeilli ddeseribed,
as (1) independent fixed types, or (2) modifications on the one hand of the bovine
tuberele bacillus ane

L the other, of the human tubercle bacillus,

."ﬁ II[‘-I“']"E;_'"" 4l 'Ili.‘i ll'lll_".‘-'tit:lll II]I,"" |'l'5l[]'[:-j Ilr I_'.‘;]]l."_'r'i“]l;_'l'lt!- 'Lfilh =EpIe l:lll []“" h.:lllll."
viruses and with two equine virnses must be agnin refereed to (sce pages 16 and 21,
As regards the casez of lnpus yielding bacilli which, culturally, were of the bovine
type but which did not correspond pathogenically with the bovine type when injected
mto ammals, il it proved possible by experiment to inerease the virnlence of these
baeilii to that of the hovine type, aiech bacilli 1l1i,'_f]lt b considered as mealiled forms
ol the bovine ty|ee. In two eases (H. 100, % R.5." and H. 108, “ H.R.") it was fonnd
that after the 1ll]lllﬁ enlinre had been injected into a calf, and carried on from this
calf into a second eall it exhibited a virnlence fully equal to that of a laeillus
of bovine type. A similar result, however, in the calf waz not obtained with
four of the virnzes (H. 105, “G.R" H. 533 “D.H.", H. 107, “H.IL", and
H. 85 “H.B™). In one of these (H. 105, “ G5 the viralenee for mbbits
wus, however, = i:.!,|1l|.1.‘ inerenscd h_'l.' [risEnLe 1|1I':hligl| the eall, and in another,
(I 53, = D.H.a™) for the monkey by passage through the monkey. In one of the
casez of lupus in which the bacillus isolated bad the enltaral characters of the human
Ly e but a fechle vienlence for the |||||nl]k|,-'l..', it was fonund that 11:,.' a0 .-uin;_:']-- residence
in the !Illllt]{l:_}' forr 159 l.].'l:'t‘.'i its ﬁrulmin- was inereased to that of the homan
tubercle bacillus,  In other instanees tlye results of the prssame were m':_-':lti\'--.

With the twa cquine virnses {p- 23) the passage experiments resilted in oan
inerease of virulence of the bacillus up to that of the bovine type.

It can hardly be contended that the eases of lupus in which bacilli with these
$|rl‘1:i:l| r:ll:mu-rel'.u were fonmd ||:a.|| FITH] l-liulngu'nl. ::numu::l:iuu 'I.".'].'ll'! n]“cﬁl::tl‘;l.‘ cascs ol
human or bovine tubereulosis, or even with the other cases of lupns in which
lhrll-m:i"i present were of the usual bovine or lmman type.  The viralence of the
bacilli in these exceptional cases showed a great divergenee from the bovine and
from the human Ly, amd if it were 1o be Leld thar viealenee is a Axed |||.1:||'l1 v il
wonld he neces=ary, in order to elas=ily the l1||m.== VIFses, T I't:m::_{llii-'.'e aevernl ;Il:‘l.'-"
types of tubercle bacilli amongst those which grew like the bovine lacillus bt
differed from this bacillus in virulence, and several new types amongst those which

rew like the human baeillus and differed from it in the same way in virnlence,
f the lllTrEmﬁililm were entertained lat ]ulms beacilll are all different 1y pes ol bacilli,
each of which is stable when enltivated and when injected into animals, it would
follow that infection in these cases of lupus could not Le thought of as having been
brought alout by tubercle bacilli from ecases of ordinary tuberculosis in man or
animals ; that instewd, cach of the lupus patients had been infected from an
antecedent like ense of lupus or by some aeid-fast saprophyte resembling the tubercle
bacillus,  Clearly this proposition’is one which eannot be accepted ; the less so sinee
h}' E?-']T'llﬁltll.‘llts J“."I'liil'hll.'tl with the |||_|!|.“:,-, anl m!uinu virtuses it has been found
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possible in some of the cases to enable the bacillus to acquire the full virnlence
of the bovine tubercle bacillus by residence in the animal body.

The results of owr investigation of lupus do not induee us to add a plurality
of new types of tubercle Iacilli to the three already deseribed. Further investiga-
tion of natural toberculosis in man and animals may possibly discloze other
additional variations in the types of baeilli ; since not only in human tuberculosis
does this disease when affecting the skin furnish types diverging from the human
and from the bovine tuberele !'m{‘uhlb', but the internal Orgins of the tuberculoys
horse likewize vield divergent types.

69, We pass now to the consideration of artificial conditions specially contrived
for inducing modification of type.

We have already siated that we have failed to modify by means of artifieial
cultivation the pathogenic properties of any one of the three types of bacillus, though
for this purpose we have employed many and various media on some of which the
baueilli FrOW more and on others less 'rd,-!ﬂ.dﬂy.

We have also investigated the question as to whether by experiment an example
of a given type of tubercle bacillus can be modified by prolonged relation with the
tissues of the animal body, either during continuous residence in a zingle animal or
repeated passage through a seceession of animals.  The animals used have heen
ng o ruale such s were Hf]l':{:i:l”_‘:.—‘ resistant to the L with of the givun laweillus, it beine
considered that in thi= way modifieation of tvpe was the more ].il:ti.|l'f to be uhtuin{:ri
It will be borne in mind that in our Second Tnterim Report we published the results
ol experiments with human viruses which were relegated by us toa provisional Group—
Group HI In certain of those experiments the virus, growing originally like a human
tuberele ll\:llt:.i"l:lsuiJ was af the end of s e L]]!"mtg]'p calves fuliml to be viealent for
this anumal and to present the eultural characters of the bovine tubercle hacillus,
We came to no definite conelusion as regards the explanation of these facts at that
time ; but in this Report (page 14), as a result of our further investigation, we
have shown that these Gronp 1L results were due, certainly in most if not in all
enses, to the presence of two types of baeilli, the homan and the bovine, in the
original material, and that during the course of the passage the human type, not
developing in the ealf, had died out. leaving the bovine type which multiplied and
exerted its virulence on that animal.

70, In further experiments with other viruses designed to effect modifieation of
the tvpe of bacillus, whether human or bovine, we satisfied onrselves that the material
used in those experiments contained only one type of bacillus,

In ome gronp of experiments, the investigation was earvied out by means of
collodion capsules, containing caltures of mammalian taberele bacilli, which were
inserted in the peritoneal cavities of birds.

With 10 mammalian virnses, from varions somrees, 8 of which were bovine, 16
collodion capsule experiments on fowls and 20 on pigeons were performed, lasting
from 53 to 186 days, In certain of the cases cultures which were obtained from the
capsules on removal from the bird’s peritoneal cavity, were placed, again in eapsules,
in the IH':I‘Z.lllIn!]l.!El,] cavities of other I'ril‘d.ﬁ__ the tota! duration of residence 1millg i o
series as much as 475 davs,  In 20 of these experiments cultures were obtained from
the capsules and found to be unchanged in character.  In 16 cases no calture could
be obtained, the bacilli in the capsules being apparently dead.

Similar experiments were performed with human tubercle bacilll, obtained
from: 12 different sources,  In nine enses there was only a single residence in the
peritoneal eavity of the fowl or pigeon ; in three cases the t':q::-‘iﬁ{!s were transferred
i series o other fowls,  These t-:«cpErinn'rnha lasted feom 9 to G35 d:]}'.—-:. In many o
the capsuies the bacilli were dead. but in the others, the bacilli were alive and showed
no change in coltural characters or in virulence.

With cultures of fivé avian virases 25 collodion capsule experiments were
]ll:‘ri'ul'mm[ Ol ;_flliit!r:i-{:ig\.-t, The doration of residence in individual guium-pi:gs-
ranged up to 253 days and the total periods during which the eultures were in the
peritoneal cavities of series of guinea-pigs varied up to 424 days. In two instances
only was there failure to obtain growth of culture from the eapsules ; from all tll::
other capsules cultures were obtained and were found to be unchanged. :

As regards further experiments with bovine tubercle bacilli i.]'l!‘r_rt:tu.' introdneed
into the tissues, two Jressagre twtquarinw.ul.ﬁ on fowle with Yirng B, XXVI ‘descrve
mention.  One of these lasted 2 years, and included a long series of birds, but no
change in the characters of the bacillus was observed.  The second lasted the same
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time with 2 like vesult.  One of the fowls in the first passage (one of fonr inocalated
at Tlllf HIFNLE l‘lll]{_'.} :il_].‘l]'l.\'f_fl.._ “'E]‘l‘]l I:{i[ll_'ﬂ!. 4!".'i:|l|'|. Illh“ I":'llll.l"‘ii."i ‘-\'I!;i II. wWias 1“,"":1.'(1.": HE
|ml_||m|i1,, controcted. Tt was the ul1|*.' fowl in the two series which was so allested,
but this ceeurvence during the passage shows the -Im;_-;ur of deawing conclusions
from the result of -.-\J»_-nmc:mn on fowls unless they are sufliciontly c--nlrull--:l

Among experiments with bovine tubercle lacilli, some on dogs, both by inoeu-
lation and ]:_'.' fecding, were recorded in onr Second Tnterim ul|mrl, In two of the ilowrs
referred to o that Hu'mrl restdence i this animal :iEFEH“:I'I'l!I!I i have altered the bovine
tubercle bacillns, inasmueh as enltnres obiainal from these two animals resembled the
human tuberele bacillus.  In the remainder of the experiments on dogs no change in
the bovine tulberele baeillus ocemrred.  In certain Further experiments eight dogs
were fed with doses varving from 40 to 100 milligrammes of calture of bovine
tnberele bacilli and were killed in from 105 to S02 Ll:l."n.'i-a. From five it was
impracticable to secure caltures, but from the remaining animals eultures were
obtained wl:u i were not changed either i in character or 1'|L'uii..m:-.,. From nine other
dogs which had been inoculated by varions methods cight enltures were obtained
whiech :illﬂ'-\'l'tl ne slieration,

A chimpanzee passage experiment was performed, five chimpanzees being used
in series @ theee of the animals were fed and two were inoenlated,  The experiment
lasted 542 days and no change in the bovine bacillus was found at the end of the
experiment. A similar result was obtained by passage in haboons,

I further experiments with the luman tubercle acillus nine separate viruses
were used,  With six of the viruses passage lr,\.|w1|uw|uh were carried out on calves,
the vamber of animalz ineladed inoeach ¢ Xperiment varying from two to seven amd
the toial duration of the residence of Ilw lacilli in the 1-1|1 # body varying from 247
to 312 davs. There was no alteration in the chareters of the bacillus at the end of
the passage in any of the cazes.  After continued residence in one ease for 454 davs
in the bodies of threee mabbits L'l.l'll:i-l't'll_'[i'l.-'l'_',':llln'_ anid in another after 725 f!u}s 5 :1;{]1-
residence in the body of one rabbit the human ewitures were found unchanged.
Similar results were obtained in two ex Ex'l'i!au'lllﬂ- of the rat alter residenee in the one
case for 454 days in the body of one rat, and in the other for 1614 dayz in the badies
of cight rats consecutively,  Single residences in a cow for 5249 days, in a pig 373
days, n guinen-pig 520 days, o dog 413 days, produeed no change in the characters
or virulenee of the ealtures of the loman bacillos,

These I'Hll"tii.'lll:l.l‘ |.!.'~:|uu"l1tmlll:i. l-l'Ll:."I.'L.'I-H-l'Ej fniled to elfect any merliiention 1 the
bowine or human taberele bacillos,

71. Az regards experiments dirceted to modify the vienlence of the avian
tubercle bacilluz similar negative results were obtained.  Single residence in the
lorse, o uII', goat, pig, monkey, cat, :1:-" rat, mouse, rabibit, and guinen-pir showed no
change in the ealtural characters nor in the virnlence ol the avian bacillus originally
imoenlated.  Passage experiments were performed on ealves with the culture of
Virus A. X, which was ebtained from the lung of a rabbit inoculated from natural
tuh:.ruulu:-us inafowl,  From one of the ealves of this series a culture obtzained from
the bronchial gland was bovine in character, while in the same animal a typical avian
eulture was obtained near the seat of inoculation,  There can be little doubt that this
was not a case of modification, but one of accidental infeetion of the call by the bovine
bacillus,  Other experimentz were performed with avian bacilli olbtained from pig
tuberculosis, and in some of these experiments the bovine tubercle bacillus, and
in one ease the human tubercle bacillus, was obtained from some of the lesions of
the animals into which the culture derived from the |r{;_1_: lesion had been introdoeed.
These resultz, which are set forth in the Appendix, were obtained in only a few
n‘:q\ﬂriml-nr:: aned wore g0 dizscordant that we cannot dmw any conclusionz from
them.

72, Inm enses of imternal human  tuberculosis we found a certain number
which showed a mixture of homan and bovine tuberele bacilli, and in the pig there
was one ease in which there was a wmixtire of bovine and avian tuberele haecill,
When zeparated, the bacilli from these cases were found to corvezspond in their
characters to the bovine, human and avian types.  Although it might be urged
that the mere finding of the two types in a lesion indieated the ocenrrence of o prroress
of modification in one or other type, vet we found no transitional types i the lesjons
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of internal tuberenlosis in the human being, nor in the pig any but doubtful suggestion
of sueh transition.  The only variation from the three types which we have found in
our extended investigations have oreurred in eases of lapus and in eguine taberenlosis,

SECTION X.
Consideration of the Results in relation to the Terms of Reference.

i3 The questions that were referred 1o us for investigation and report are
as follows —
“ Whether the disease in animals and man is one and the same ;
Whether animalz and man can be reciproeally infected with it ;
Under what conditions, if at all, the transmission of the disease from animals
to man takez place, and what are the cirenmstances favourable or
unfavourable to such transmission.”

1
=
¥
]

We have attempted to answer these questions by investigating cases of natural
tuberenlosis in man, and by stndying the disease in animals as it ocenrs naturally in
them ns well as when prunluuui l:n:, experimental means,  Our investigation “has
dealt not only with the naked-eve and microseopical appearances of the dizeased
tissnes, but also with the tubercle bacillus itself—the essential cause of the diseass,
Separating the bacillus from the lesion, we have obtained it i pure eulture and
stuehied the variations of its growth under ariificial conditions and  the resulis
procuecd by it when injected into animals of varions species.  Tuberenlosis Ew-m}_-: a
dizensze afl tJ!'IU nol u!il'-. man but alzo domestie animals sueh as t‘lttllr_._ |1ul‘r}l;.':k, 1ll"|i
and poultry, and certain other animals when kept in captivity, our investigation has
1!"-'1'rE"’|1 “"i'lli' '|."||||F‘|' Ill.I 1".1”.'“ 'Illl_!ll‘: {1i!ﬂ"1"§l." lllll'] [HIEH Il]‘ll’i] (A S ||].|I.Iil‘ H ) .II'{"FI'II
:--mj:mmn of the conditions of tuberculosis as it ccenrs naturally in man and
in animals.  In three Interim Reports presented during the progress of onr
lli'l-l.'-lllmllnll we sel out certain results as r]ll."". Were areiy I_H.I uk, u{pr{'ﬂ-ll!" :lpil:lul'l
an the fcts before na 3 amd we have already, in the preceding Sections of this our
Final e sport, smmmarized those earlier n'-ult-. hnn;*thlr with 1|t.|1l*rﬁ. nof |rnlrh|l|5!_1,.r
reeorded, [T 15 IOw necessary  to consider h:m far the total results of onr
investigation afford material for definite reply to the questions put to ns.

Fiwsr Term or THE REFEREXCE.

T4, The first question is :— Whether tuberculosis in animals and man is one and
the same.

The morbid conditions in man and animals which are embraced under the term
tuberenlosis are all bacterial in their u!‘I"'ItJ aned the llllu-tl ponn ol Elie ltll_.l'ltl‘t,\ or -
Ir]mlllh of @oease of fuberculosiz in I.FIH."' 1'|I:|.1ITI|1.I with acage in another mulml of the
sarne or of a different «'Enmtu-u depends upon the identity or non-identity of the baeilli
responsible for the lesions in each case. 1t therefore becomes necessary to inguire
whether it is possible to an range }ummll in sharply defined groups mrrg_u,pr;.mi-.ug
with what are ealled Hi:IE‘L!{"H in the ease of the |]!|"|1|_r P]ulﬂ-b ated animals, or to affirm
of any two bacteria that they are identical in the sense that all members of the canine
species are identieal.  The characters which are generully relied npon to fix the
species of bacteria are their morphology (including size and form i, their appearanees
in artificial culture, and their pathogenic propertices or eapacity Iur cansing disease in
variots specics of animals.  As in the classitication of the higher plants and animals,
=0 also in the classifieation of bacteria, morphological chameters have the greatest
value, and no ".“‘Llfjl'g‘:lriiﬁtllﬁ which H:lm-tunr]_'l_,' ditTered 1 Form and =ize could be
considered  identieal or belonging to the =ame xlmi{'s, even though they were
indistingnizshable in  every other u*r-ilmt In spite of their minnteness and
the =uupltu|\. of their structure some bacteria []]'L':-L,Ill well-marked morphological
differences as compared with others, and in such a ease non-identity is obvious,
ancl elassification prescits Do elifiie ult'l. {]lﬁﬁlill.nl.l.]‘.lll. 1# atill e a8y i apite 1|f
morphological identity when bacterin” differ markedly in eultural anid ]mt]]mrrﬂnc
characters, but it becomes difficult when bacteria that '111* morphologically  indis-




tingnishable exhibit only minor differences in respect of their ealtural and patho-
menie characters,

The ih‘lr‘lh:lll:t!' eaze which we are now consudering is exact |"I,r of that nature,

Leaving aside for the moment the question of the relationships of the bacilli
of avian tuberenlosis, it has to be wlmitted that the human and bovine types
of bacilli are morphologically indistinguishable, but -nppr-l.n-nl]-h'1||E[|.-u:nl, in respect ol
their enlturml clormeters 'lIIIZ:! their {ha,]mul} fon I"|:||'-I.]|II disease in variouns -=|I|1Il‘
of animalz.  The iltltstiull of the |1|4'i|r1I1.' O THl - I:Ill"!]lll‘( of these two by s tlweres
fore clearly fl(‘]ﬂ‘thlh Li[snn Llhe ElL1|u:It|Iu'1' whicl it iz Jre winissible o attach 1o their
eultural and pathogenic differences, and this in tarn on the fixity or variahility of
the ditfferences in guestion.  [F these differcnces are not constant they eease to be
of value for elassifieation, but if according to all the available evidenee they are
constant, the homan and  bovipe Ly s of tubercle bacilln must be ocons sidlered
distinet, and the disenses which they cause as not identieal, that is o =y not one
and the same.

At an earlier part of this Report we have disenssed the que: the
human and the bovine types are stable in vespeet of their cultaral .;-F:.mu-n-:ﬁ-a anl
|:It|1trgrmt' ]:Ir'(!lr Plies, With rl_mm':l to the fivst of tlese we need ullh‘ L L [ITRE
that the only difference in respect of eultoral characters between the two Lypes s
that the human type exhibits a greater luxurianee of growth on all the different meidia
which we have emploved in making comparizons, and that although this difference
1= not muintmined with absolute constancy, we lnve not i onr eultorsl u?fln_tl'illu*nh
obseryoed any s in which the mode 'ul' -:-f|'|_-'|.'|.'||:| of the onpe tv e Decmume 3o [ar
modified as to be indistinguizhable from thc» maode of growth usually exhilsited ]ﬂ,'
the other. Put the |mmt st be v|||{:]n-1-u~| that ‘}n" Iaei11i 'H‘lll:‘ll Wi |I.I1.l'
referred to the bovine type vary considerably among themselves in respect of
lnxurianee of growth, and that the gap which separates those of them that orow
most abund: mth— from bacilli of the human type is ot a wide one,

The bovine tuberele bacillus produces a faml tuberculosi= in cattle, rabbits,
guinea-pigs, chimpanzees, monkeys, soats and pigs.

The human tubercle bacillus readily produces a fatal iberenlosis in guinea-
pigs, chimpanzees and monkevz, but canses, even when administered in large doses,
only slight and non. |m:1rn"--n'r lesions in cattls, woats and pigs.  Its clfect om
rabbits is not lllllh.ﬂ*m1 for whilst in the majority of eases these animals are only
:.-|-|l"'!|tl:|. .Lfru‘lLLl in others extensive and  Fatal lu]u_,rl’_‘.uhl:-ln pestlis i thein it'um
the inoculation ui the human taberele Taeillns,

In other words, we lave always found that guinea-pigs, chimpanzees and
monkeys ave all highly snsceptible to the effectz of cither the human or the bovine
tuberele baeillus and that the disease produced in these animals by hoth types i
histologic: cally anl anatomically identical.

U‘Iﬂ iously it has niot ]:-.hl-n ||-|-rm|--i|-|:- tev iluee  tuberculons  disease |\|h||-
mentally in the human sabject by the injection of bovine tuberele bacilli. and no
ll|l|HI]1IL]I11_‘|. presented itsell” o us of examining any caze of accidental infection in
whieh the bovine tuberele bacillus entered the human body throneh the gkin and
set up a generalised disesse.  Buot we have mvestigated  many instances of Fatal
tubereulogis in the homan subject in which the disease was undoubtedly cansed by
a bacillus of the bovine type and by nothing else.  We have comparald the lesions
from such enses with those oltained from parallel cages of lfatal tbereulos<is in
which the homan wberele aeillus alone was dissovered, |":..m'r.|=l Fone the diflerence
i b Ly e ol boetllas Tonwd 10 chem, these two ST ol cases III'l"L'IIIh'Il. sl lar
features ; the clinieal histories of the patients were alike, the eases all terminated
ﬁlt:l]l}'_. and  the lesions examined after death were found o be ;:|r.|r-m|i':|H_1.' in-
distinguishable,  Man must therefore be added to the list of animals notably susceptible
to bovine tubercle bacilli,

Chief among the diferences between bovine and human taberele bacilli b5, of
course, difference of vivulence towards eertain animals,  Why, it may be asked, i=
the human bacillus, though az vienlens for the monkey amd the guine-pig as is
the bovine, far less virulent than that bacillus for the call, goat, and |r't*-' Is the
human bacilluz a bovine bacillus which, through some canze or combination of
causes, has beeome modified, and, if so, is its degradation in this sense permanent ?

We have recorded (paragraphs 69 and 70) our repeated atteimpts 1o tansmute
27878 E2




the bovine bacillus into the human bacillus and wice versd.  Most of these attempts
Failed iﬂtugtr!]'l:::l'. a foew uHI_‘; waore L'||t|i'-‘m:u_l; we found indeed that under the
Hlilt“iit:.lﬂll.:“- I:'H:l“].ri'r'i‘:l. ]J.‘rr ns IH:I’-I:I. l\'lﬂ.!‘.‘i :JE‘ .E]I:H.!Ii.]]i lilflllililll:"il r{!ll:ul.l"i-:uhl"',." Hi“]jh,‘..! il:].iki_'
as regards their growth on artificial media and their virulence for animals.  Thus, we
are nclingd to regard transmutation of bacillary type as exceedingly difficalt if
uot impracticable of accomplishment by laboratory procedure, though in view of
certain instances in which we obtained from one :m:ll the same human body both
Ly s of bm"':l]n:s, wWe are not Ilh!!nl!‘l’.l] b0 tl&llj.-' that the transmutation of one
type into another may oceur in nature.

With respect to the question of the stability of the pathogenie properties
which distinguish the two types, we must again refer to the exceptional characters
possessed by certain of the acilli which were isolated from eases of lapus and equine
tuberculosis.  In some of these eases the baeilli had the ordinary enltural characters
of the bovine type, associated with a degree of virulenee for the calf and rabbit no
greater than is usually exhibited by the human type. We have already given
reasons for declining to accept these exeeptional bacilli as distinet fixed types, and if
that view of them is excluded they must be regarded as either modified human or
modified bovine bacilli.  On the former assumption they bad acquired the character
of growth ordinarily exhibited by the bovine type, and on the latter assumption
they had lost the higher degree of virulenee for certain animals which is characteristie
of the bovine type. The latter appears to be the more probable explanation, and
il that view be accepted the discovery of these exceptional bacilli makes it
impossible to regard difference of virulence for the ealf and rabbit as sufficient
to establish the non-identity of the human and the bovine types,

There would therefore remain only slight cultural differences on which to
found the econclusion that the human and the bovine types represent two
distinet organisms,  We prefer to regard these two types as varieties of the same
bacillus, and the lesions which they produce, whether in man or in other mammals,
as manifestations of the same disease.

Bur while we regard the point which we have just considered as one con-
cerning  which there is room for difference of opinion, there is an aspect in
which tuberculosi= in men and in cattle must unguestionably be pronounced one
andl the same disease.  Whether one prefers to regard bovine tuberculosis and the
cases of tuberculosis in man which are caused by the human type of bacilli as
varieties of the same disease or as independent disenses, there ean be no question
that human tuberenlosis is in part identical with bovine tuberculosis. Our re-
searches have proved that in a considerable proportion of eases of the human
disense the lesions contain, and are cansed by, bacilli which are in every respect
indistinguishable from the bacilli which are the eause of tuberculosis in catle.
In all such cases the diseaze therefore is the same disease as bovine tuberculosis,

There remains the question whether avian tuberculosi= and bovine tuberculosis,
or avian tuberenlosis and the tuberculosis caused by the human type of bacillus,
are one and  the same disease. In this matter there does not appear to
us to be in the present sufficient ground for answering the question in the
affirmative.

seEcoND TeEnM oF tHr KEFERENCE.

7o, In the second terin of our Reference we were asked :—Whether animals and
man ean be reciprocally infected with tuberenlosis ; that i=, whether the disease known
as tuberculosis can be communicated direct from man to animals and from animals to
man. The question thus presented to us was one of exceptional diffieulty. For though
the liability of animals to infection from man could be tested in detail by divect experi-
ment, man's linbility to infection from animals remained of necessity matter only of
inference.  Certain imstances have, it is true, been reported in which Hlls]lii-:iﬂll had
avisen that man had become infected through contact with tuberculous cattle, but the
evidence afforded by these cases, notwithstanding that they had been carvefully
investigated, conld not be accepted as unequivoeally positive in character.  Accord-
ingly the transmissibility of tuberculosis of the three several types has had to be
Judged of by the behaviour of the bacilli representing them when introduced, each
in zeparate series, into the bodies of a variety of animals,
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By snbentaneims inoculation the hwnan type has heen found transmissible in
some degree to many different species of animals, but for most of them transmiszion
haz been effected only by the employment of large doses.  And moreover in some
"I""“E“ of animals the lesions thus indueed were either loeal or sparsely distribuged
and non-progressive in character,  The animal: that we have found o be
especially  refractory to the lhuman tuberele bacillus  administered by subena-
taneous  inoculation ave eattle, pigs, wwd fowls, and  these animals are  often
EVen o |‘1_-fl'u1'lur"1,'. or are indeed practically immune, when the bacilli are
administered, even in | e mountz, with their food,  Comoboration of this |Li"'i|
1|t';_; woof resistance to human taberele bacilli on the jravt of cattle, [|1"':$ and fowls s
afforded by the circumstance that =o far as our investigation of tubereulosis naturally
occurring in the lower animals has gone we have not in a single i instance detected the
human type of tuberele lacillus in cattle or in fowls, and but run'l'- in pigs.  Rabhits
are pot so resistant to the houman taberele h'ul]lll-, which is ¢ J||-.l||n|1' ol EH"HIII[I."II‘I""'
in them progressive and fatal tuberculosiz (page 6).

In strong conteast to this small liability of certain of the lower animals to
tuberculosis of the human type ax the swsceptibility of animals  wencerally  to
infection by the bacillus of the bovine type {'uh.l.iue:r the souree, lower animal or
man, of such bacilluz), Over a very wide held of rtpwumu: in thiz connection,
the only animals that we have found at all unifor mly resistant to this tvpe of bacillns
are the common fowl, the rat and (toa less extent or at least less u::l!urmhf} the
do.  And similarly our investigations of tubereulosis naturally occurring in lower
animals indicate the great preponderance of the bovine type among them,

Tn enttle -m!ﬁ'a'mg from tuberenlous discase 'mll]lr{"il other Ill'm |r1. !"Rlﬂ'l‘lltll']l! ul
means, we have in no single instance detected any but the bovine baetllus.®  This is
also the type of bacillus found in progressive tuberculosis in the pig, though this
animal iz capable of harbouring (while perhaps not enconraging) the human and
avian types of tnbercle bacillus,  So far ax our experiments <how, the chimpunzee, an
animal elosely veiated to man, is equally susceptible to the bovine and human tubercle
lereil s, che effecis rl"urllu;{ﬂl h:t.' them i this aommal both h-_".' i'w_:lﬁllg and] inoenlniion
with parallel doses being closely alike.

Az regards the avian type of tubercle bacilius, veciprocity among animals to this
infeetion hardly ealls for notice.  Though the fowl and other birds are highly
susceptible to wbereulosis of this type, mammals generally, with the exeeption of the

abbit ool monze, and, |_|1'r]m||- o o less extent, ﬂ'n‘ prg .|I|l:| Loal, waould appear almost
absolutely resistant to it.  The monkey ~m:l the «uuu-n-pu-' both of them highly
guzeeptible to bovine and luman tubercle bacilli, ave notable mstances of this,

]l'niiiu;_t these facts into consideration together with those others alveady disenssed
in relation to the fivst term of our Reference, and for the above reason exeluding
the fow] aud other Brds feom Turther consideration i this connection, we onst oon-
clude that mammals and man ean he r'ullllm:n]h infeered with the 1|Il.'il."lHl.' IL'IIIH.'I'
culosiz).  The possible danger to man throngh reciprocity in this sense was, of
course, the more important question pﬁ--.'.-n'r--nl to us, and as we have conclusively
shown that many exses of Fatal tuberculosis in the human sulject have been produced
by the bacillus known to cause the disease in cattle, the possibility of sueh mfection
cannot be denied.

And the importance of thiz conclusion is not diminished by the fact thae the
|l.||1|u1'|l} of such eases examined by us ocenrred in young chile lven, or by the merely

Il “"‘-“.I["- ill“"'l'l."l"' t.FIl_' .ﬂ.lhll"‘lt‘-” I.[]dlll. 1.|'|. [lll_. I"'lth“l I\IR rll |.|.H l]‘l'l!"- Tan h ?"ll“"
IIII'III.II.‘-. Bovine animals are not completely immune to the human tnberele baeillns,
and adule lagman h.'ltll"r: can b infected 'l.'.'ltll the bovine LW, even tha !ILIlIII'FIE]-.lIf"A.
form of the disease in man being sometimes canzed Ly the bovine tabercle bacillus,

Tuiep Teusw o¥ 1T Bergpesce,

i, The thivd qur.aﬁuu with which we are enlled e to ileal is 1 —

Under what conditions, if at all, the transmission of tuberenlosiz from animals
to man takes place, and what are the eircomstances favourable or unbwvourable to
snch transmizsion,

* Nee footnote on page 1.
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Transmission of tberculosis from animals o man must obvicusly be mainly
1|4-|m:|u|1~|11, on the nll-\{'l_,]mlthilllﬁ. ol any ,1_rl"|.'1 n animal to this dlisense and on the
opportunities afforded such animal for It'mmh-rrm;; s gequired and  developed
infection to the homan subject.  From what we have alveady =aid, man must elearly
be regarded as being liable to risk of infection from at least two of the three types of
tubercle the human and the bovine.  In this conneetion it will be convenient
1o disenss ench Lype ?.u-'l:u‘:l.rt-.l_\',

o |:J'llrf.ll' -:I‘-'"'ll'l"r'i'l'fﬁl'ﬂh'l'l.‘;, I‘rill!:l I.El.f.'i.ﬂ'., [EFHET] lult;:hl, i"‘. l'Ef_.'“I'l].{HI-HH al =one l‘iﬁk +.E'l:“|l l]:lil"-
form of tnberenlosi= owing to his food relations with fowls and eertain other hirds, and
the faet that we have in more than one instance discovered the avian tuberele bacillus
in the bodies of pigs might also be considered a matter of importance.  But in no
single instance have we found the avian tabercle bacillus in the lesions of tuberculosis
i the lneman |n:'i|::|-'-r whilst man's t'-:hl:ltpnmfi\‘t'] V' Tvear rt'L'.'Ll'!'t'r the !l'.ml.kl'\.‘ wonled
dppear from our ¢ ‘\!H.‘E‘!IIIII.‘I:Il-h to be highly resistant to I‘.Iﬂn!‘clu baeilli ol I!||L:-€ type.
The pig is the only mammal in which we have found the avian lacillus in the lesions
of naturally acquired tubereulosis, but possible danger to man from this sonrce would
appear o depend on an ability not yet demonstrated of this animal to bring about
modlificarion or alteration of this [ e of tubercle bacillus in the direction of gl‘{mt]y
l!IIIIEIII{'i.]I:_:' itz virulence for man.  We muzt conelude, a2 the result of our ill'lr'tstigih
tiong, that the unmodified avian tuberele bacillus iz a I]Eg‘iig‘ih]r! factor in the
production of human tuberenlosis.

Humen  Dwberewdosis—In so far az tubereulosis of this Eype i animals
lower than man haz resulted from infection eontributed to them by man
himself, man has been multiplying in bodies other than his own that type cf
tuberele bacillus to which he is seemingly most prone, and thus inereasing his chances
of death by tuberculosis.  But, as fiiia Lieon shown, animals, domestic. and other,
w J'IE['I] ]Ill.‘l.'{" i}!"{:’l ['nlllll.]. (':llilllll' ‘.!t ﬂll[furl:]f__ ﬁ"ﬂ-t“ "["\' i L g{'!!l']'!lLlh["l IIII]I"! l'l:l]ﬂ"g]h
of the human Lype are :.1:llup=|l:"|ll'..'i.el.]I few ;3 and Turther, none of these active
multipliers of human taberele are common food animals.  The bovine animal for
instance is not an active multiplier of the human tubercle bacillus, being highly
refractory 1o this mfection ; and the cow herself, however prone she may be
when the subject of bovine tuberenlosis to 1_\4_-11,11, hovine bacilli in her milk,
has never under patueal conditions been convieted of t!TiILlltlsLtlllg in this Wiy the
human tuberele bacillug.  Experimentally, it is true, the human bacillns has been
made to appear in the milk of the cow and goat, bat for securing this end very
large doses of enlvure have been requisite.  Probably only when the cow or goat has
received a large dose of tuberenlons material derived from man does the human
tubercle bacillus LT e into the blowl strenm of the animal, reach her milk SlnLses,
and become eliminated with her milk.

Nevertheless, it 1= not to be affirmed with confidence that man is wholly free
from risk throngh animal food of infection with that type of tubercle bacillus
which he appears most prone, thongh the decree of danger to him in this sense
must remain for the present undetermined.  The pig, though not capable in our
eXer xperience of Tostering tubercle bacilli of the human type except in a
minor degree, may have to be regnrded as a possible source of the disense caused
i anan h_'r that Lriw of bacillus ; for the reason that particalar glands of the pig's
body, which are likely to enter into certain preparcd foods, do on ogeasion yield
tuberele baeilli of the human type.

Bovine Tuberemlosiz.— Botore I|.l!:ll||ll“" with the conditions dl‘rw..tlt]" the direct
transmission of tuberenlosis from Lovine animals to man, one other |nul.u|li.~l| sonpee of
infection of man with the bovine ty pe of the tuberele Dacillues most be referred to,
Tlui= |.l'|“" iz, besides the |Ju'l.'ull_, the Ullh' annmal i.'umluultl\ uged for food by man in
which during our investigation we have found the bovine tuberele bacillus pmducln"
the progressive lesions of the natural diseasze.  We found this bacillus in a number
ol eases of swine tmbercalosis sufficient to justify us in ealling attention to thie danger
without entering inte a discussion as 1o its extent. Bovine tuberele bacilli are
infective to human beings, and we have no reason to suppose that they can be
rendered less so by previous residence in the hodies of pigs,

I}""-'”.E ithe course of our il'l.ill]ii':':,‘ wi iln"i_ﬂstig:ltu,'ﬂ materinl obizined either post-
mortem or by operation from 146 individual cages of persons suffering from tuber-
culosis 1 a wwtal which does not include the two vienses consisting of sputumn collected
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th]'l.‘ lromm & v ||'I|:||u' i her of pntlmlr- But some of those 146 have been exceluded
1I'I:.I'II1 aur finsl conelusions for reasons '1|I‘1"|l|\‘ set out on page and eertain others of
them, though deale with n lILl.HI o Aoy wendix, are not considered in this Report,
the investigntions in W material from  them was employed having bt aany
indireet bearing on the t:-rmu of onr Reference,  Thus the actoual number of ©
r\ﬂ'f]['ﬂﬁ{'“l'l'llﬂ tlIE" \4"‘."”.?" Llilll':ll 1K "h""-‘l"“'.lh?‘- Ur T..-I]ill."‘h lllu-:ll-: r'u::mnu:ul'l.' ri.]-l.]l'lll itl
i, that have Pmrcml uneer strict observation and on which oure :-ulu:-lu-:n:uu-, nre
based, is 128,

So far as these 128 cases have been examples of tuberenlosiz in the adult, and
especially when they have been cases of pulmonary tuberenlosis, the lesions of the
dizease when Foatal have been referable with few exee IlTil-Ilw tor hooman bl . th
rarely has a pulmonary lesion in adult man vielded the bovine bacillus, One experience
of alsdominal tberenlosis in the human subject has been ver v different, especially as
regards children,  OF voung children dying From primary alelomina] taberenlosiz,
the fatal lesions conld in ||l-:tr|1. one hall “of the cases be referred o the hovine
bacillus, and o that type alone,  In children, too, il often also in adolescents,
sulfering from  cervieal gland  taberculosis, o large proportion of the cases examined
by us could be relerved to the bovine tubercle bacillus,  We have alveady in an
earlior portion of thas ln:purr referred to the i mnportance ‘ol mlee tion: by the bovine
type of tuberele bacillus in eases of lupus ocenrring in adolescents and children,

Whatever, therefore, may be the animal source of tuberculosis in adolescents
|.“I:l I“I .II]'II“' THERRL. tIII."I"l' 5 IH! Fliy “![HII“ 1||.|'ll il l'l'lll'\l-iFIl'lhl.llj‘l' ]Il'lr!llrilllh“ 1I+- H‘Id'
Tll.ht"r‘f"“l"s]"- ll:ll'\l.l'”]"l l'!llhln'" i.?; llll iﬂnllﬂ'“' HJLIl“‘.ltl Thag'es IK"II'II'IT]-II'I\.' TII:lT w I!“ ]l
alivets Irl'illl.lllh" the abdominal OIFans ani the {'1'I‘E'I1 il "'l"mﬂ# And turther, there
can he no donbt that primary abdominal tuberenlosis as well as tuberenlosis of the
cervical glinds is commonly due to ingestion of tuberenlons mfeetive marerial,

-lunlﬂrmrr Ey onr feeling experiments  there would appear to he  strong
|-11u-urn]:ltrm tllu s 11-l'l'|]1|'- sl aniels 1'||1’|'|]L|r.'|r|\.'u\ ||.rm iloses 1lnn:-|| --|[|r|_-
:»-mﬂh 0 h\‘ IH'rlih'n! RELE AT I RIIaE neceEsary o IiP-JltLII i In-‘ |r|-n-==||ud| g |il+s'1|--u-|u~
l'i]ll‘l"lhﬂll tuberenlisiz, though we have vecorded instanees in which a very small
doe administered but onee hnk prodduced this result,  Applying a like presumprion
1o man E_:Lrlll o ohservations on the Illilllll'i!'.\' anul 1:!Iil|l!mlli’.|‘|' in this connection
“lrll["ll Wit I":lr' ] 1!':'”“-"} il Ill'i.} h“!" 'l"*]\l:ll 'ill. “}l H14 "-.I‘" H g lillllll‘\llll
the members of the homan r|I1|I|1 whao are t‘~|uutll.1. linble das 1'*{i||]ul‘ acute fatal
tuberenlosis commencinge as an alxlominal affeetion, most likely to oblain a large
aned fatally infective dose of tubercle bacilli #

As already indieated by ns, to this question there ean be hut one answer :—
namely that the evidence whi bave accumulated goes to demonstrate that a
considerable amonnt of the taberealosis of childhood =t be aseribed 1o infection
with hacilli of the bovine t_'l."u' tranamitied to ehildeen in menls 1'uI|.~ai-:1iI'|_r_1 ]!Il'_'i_{l",ll‘.,' ol
the millk of the cow,

In many cases of abdominal tubercalosis and in taberculosis of the cervieal
slands, however, it must be recolleeted that the child may be injured by the
ingestion of bovine tuberele bacilli in milk withont o fatal resolt ocenrring,  The
cazes of alklominal tmberculosis examined Ir'l. uz hod all been fatal, that iz deah
cecurred from a generalised tuberculosis or from some local ec l]ItilLIUIE resulting, with
possibly twuo L""i.'t"l']lllllll‘- from tnberenlosis of the alwlomen. Bat many enses of
;I]]ll{irlllllnll tll]l’t'lli'llllil"“‘l 111 ] 1']“:]|]l"1"|'| e COvenr, t]“l“hil “'I]-I' Iﬂl'!ll{lll[ll'lu [Iril]l"ﬂ" 1= l]ll"
tor the bovine bacillus and what to the |!|HI||1I'|. we have no means of Lllnllul-
at present.  The cases of cervieal gland tubereulosis investigated by us were all
Cast LR lII..Ir ]‘t'ﬁﬂ'!'rl,’\ll i WErE 1'4‘!‘!]\.I:'|"|I'|“' ,llh,l-r 1r'|'||!-|',iI!l.l|!I. ..ll'l]. H | !"."”'1.' !r]'ﬂlllll *l"ll Ilt
them were bovine in urirrln_

JHTiHIII"'II ihe potency of tuberenlouz cow’s milk in the can=ation of the
hlhqu'uiumla ui infuncy and childhood is elearly demonstrted, in onr examinstion
of material from 35 ‘eases of tuberculosiz in adolescents and adults we have found
r-'ln"l:r' ill l]ll'} I’HI_'IIIE"I' iI'IIII !"xTI'L'"H'I“.' ﬁE!lIIIIH IHE I_l“' |:|[11'1‘ !hl' iﬂl"ulirll;_' |‘Jlll'i”||:‘4 L& r=| rlli.‘illl'lf_"
the fual legions,®

[ustead we found abundantly in these lesions none but the human bacillus, o eir
cumstance, which, if considered alone, might tend to disconnt the extent of the danger
tor the adalt baman .'illll‘ilxl_ L uul_\' of the milk of tuberenlonz cows but aizoe of the
Hesly of that aud other snimals t':qmlr[-' of |:.m'|¢-|"|!|_:‘ the bovine tubervele baeillus, Dot
it must be remembered that we have found cases of tuberenlosiz in adule man,

By

* Nee Tooinote nexi page.
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sufficiently extensive to incapacitate the patient for the ordinary duties of life and in
two instanees ending fatally, in which we were able to attribute the dizeaze solely to
the effects of the bovine tubercle bacillus,  Though of the 55 enses of adolescent and
adult tuberenlosis which came under serutiny no more than 5 yielded baecilli of the
bovine type, we cannot say that this figure adequately represents the proportion of
like eases obtaining among the tuberculous population generally.®

77. Meanwhile we, in view of the evidence adduced by us, regard ourselves
as called npon to pronounce on administrative measures required in the present
for obtaininge ‘-El:ltl‘i.L_"n.‘ :lguirml, tran=mission of bovipe tuberele baeilli |i}* means of
food. In the interests therefore of infants and children, the members of the
population whom we have proved to be especially endangered, and for the reasonable
safecuarding of the public health generally, we wounld urge that existing regulations
and supervision of milk vroduction and meat preparation be not relaxed ; that on
ths contrary Crovermment shoald eanse to be enforeed thl‘ullghulll thi i:ingdnm Foonl
reculations phllllle:l to afford better r::'d.'lll"tt}' ugni'!lsi. the infection of human ||-|=.i|1g!-‘
through the medivm of articles of diet derived from tubereulons animals,

More particularly we would urge action in this sense in order to avert or
minimise the present danger arvising from the consumplion of infected milk.
And in this conmnection it may be convenient for ws tw repeat certain facts
olseryed 'Ir:l.' uz in reference to the conditions lr!lidil!"__-' to the climination 'Ijzr' the
cow ol bovine tnbercle bacilli in her milk : Fcts in our opinion of such importance
that they formed the subject of our Third Interim Report,

Bovine tubercle bacilli are apt to be abundantly present in milk as sold to the
public when there is tubercalons disease of the ndder of the cow from which it was
obtained,  This fact is, we believe, gencrally recognised though not adequately
gunrded against.  But these hacilli may also be present in the milk of tuberculous
cows presenting no evidence whatever of disease of the udder, even when examined
wet-mortem.  Further, the milk of tuberculous eows not containing bacilli as it
eaves the udder may, and frequently does, become intective by being contaminated
with the feces or uterine discharges of such dizeased animal. We are eonvineed that
measures for seeuring the prevention of ingestion of living bovine tuberele bacilli
with milk wounld greatly reduce the number of cases of abdominal and cervieal
eland tuberenlosis in children, and that such measures should inelude the exclusion
from the food supply of the milk of the recognizably tuberenlons cow, irrespective
of the site of the dizease, whether in the udder or in the internal organs,

We desire to express our sense of the great value of the services rendered to the
Commission by our officers, professional and other,

To onr Seeretary, Dr. I, J. Steegmann, we are indebted not only for further
unwearied diligence in our belalf during additional years, but also for exercise by
him throughout the whole period of this Commission of administrative eapacity of
the highest order.

The work of ovr several investigators is summarised by each (above his
signature) in those volumes of the Appendix to this Report in which details of his
particular research are recorded. The volumes in question are sufficient testimony
to the painstaking accuracy and intelligent resourcefulness of these experts. In this
place, however, we would express our special appreciation of Dr, A, Stanley Griffith's
original and highly important researches om Lupus and his admirably effective
gerutiny of anomalous viruses ; Dr. Frederick Griffith's investigation of I':quinl:
tnberculosis ; D, Arthur Fastwood's histological researches ; and also of the
unportance of the work earried out j{!illl ly i.:‘x' Dr. A. Stanley Griflith and
v, Prederick Griffith in connection with the tuberculosis of swine.

The duties undertaken by Dr. Hammeond-Smith are referred to in detail in the
Memorandum accompanying this Report,  We wish here to record our sense of the
areat value of his services,

Our non-professional administrative officers and our laboratory assistants have
each and all of them rendered throughout admirable and faithful service. Among

# The 33 cages referns] to include only thage of tubercnlosis other than lopus. Cases of
lupuz eoming nnder observation in adolegeent and adult patients numbersad 10, 3 of which
vielded toberele lacilli presenting the eulturml chareters of the bovine type though possessing
fess virulence for the calf and rabbit than the hovine tulierele bacillos,
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the former we are on these grounds particularly indebted to Mr. C. F, Fox and
Mr. J. Keddie ; among the latter to Mr. C. Attoe.

Finally we again record our grateful recognition of the keen interest in and
never Failing ;:'f‘.ltlrt'll:-iiLr‘.' towandls our researches which have ever been conspicuonsly
manifested by Lord Blyth. DBy hiz ungradging hospitality, doring o decade of
years, in placing at our disposal his Stansted Farmz he has enabled our investiga-
tiomz £ be earcied on antrammelled .E}"}' outside inmterferenee or u}{iw:tiur:, and (o
matter of great practieal importance} absolutely withont risk of transferring infection
to animals the property of neighbours.

{ Sirnel) W, 1. POWER, Chairman.
G. SIM5 WOODHEAD.
SIDNEY MARTIN,
J. McFADYEAN.

RUBERT BOYCE.

iowann J. STEEGMANN, Secrefary.

June, 1911,

£
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MEMORANDUM,

Is the Introduction to the Seecond Interim Report the procedure adopted by the
Commissioners for carrying ont their investication was explained, and the Farms and
Laboratories at Stansted were deseribed.  An account was also given of the methods
of experiment, of the I:q'lu:n.n.tinn:: taken to obtain hn’.-:l.].lll}' animals for E.‘:[urr‘m:ullta]
wirposez and of the means used for procuring the material required for research,

hough not necessary to repeat all that was there said, no alteration having been
made in any important particular in the period that has elapsed since that Report was
issued, it may be convenient to re-state briefly certain essential facts connceted with
the practieal administration of the f.l!][iﬂii':,‘,

During the whole of the time oceupied by the Commission in investigating the
questions contained in the several terms of their Keference, all the experimental
work on which conclusions have been based was carried out in the Stansted
Laboratories and Farms by resident investimators working onder the direct super-
vision and control of the Memberz of the Commission, A few imi[!]mluL:lal‘.
investigations were, it is true, entrusted to other observers, but these affected matters
in the nature of side-issues, and no additional positive fuets bearing on the main
points of the investigation having been thus established the results obtained were
not taken into account by the Commission.

At Stansted, three widely separate places were used by the Commission for
research work ; each waz in charge of an investigator, with an adequate staft of
assistantzs under him, and no communication was Imrjlpit.t-ml between those where
experimental animals were kept except under strict rule and supervision,

The whole of the land occupied by the Commission at Stansted, the honse
known as Royaleot, used for administrative purposes as well as for the accommo-
dation of Members of the Commission when visiting Stansted, and the farm
]'Jlt]ldi!lg#. were lent by Lord H]}'th, without any expensc to the Government for
rent, rates, or taxes, .{'u ad lillun, he allowed the ("ummimiulu?rs to erect laboratories
and animal honses, and to alter in any way they pleased the existing buildings. But
at Blythwood the buildings that had been previously erected by Lord Blyth for his
own stock proved so eminently suitable for the purposes of the investization that
very lictle modifieation was required ; indeed it would have been difficult to find,
even apart from the question of cost, any places so well adapted for the practical
experimental work as those provided by the far-sighted generosity of Lord Elyth.

Animal experiments were only carried out at two of these places, Walpole and
Blythwood Farms.

Walpole Farm was at first used solely for the investigation of the tuberculosis
of bovine animalg, and no other work carried out at thizs farm was congiderad in the
Second Interim Report of the Commission.  But before the isaue of that Report the
practical inquiry in connection with Swine Tuberculosis had been commenced at
Walpole, and the preliminary experiments relating to the subject of Dmmuniry had
been completed there,

In the present and final Report, four separate investigations that were carried
out at Walpole are dealt with, namely, those on Swine, on Equine, and on Avian
Tubereulosis, and an investigation of a limited number of viruses obtained from
natural tuberculosis in various animals.  In addition, some of the practical work on
which the views of the Commission on modifieation are based was performed at
Walpole. No viruses of known human origin were at any time received there.

In course, however, of the researches into Swine Tuberculosis, three pigs,
]l]ﬂ"{"riﬂl rﬂ:l“l "ﬂ'l]ii'.]l IH].I'! I'H_."E"H 'iﬂ“" tis \"rﬂ][l”lu I".".rlII ﬁ::ll" Eﬁ:lﬂ]il“ltii“l: wiEre !:.”"'Ill s
have been the subjects of tuberculosis of the human type ; and in the eourse of the
immunity investigations a number of experimental ealves, which had previously been
vaccinated with human viruses at Blvthwood, were transferred o "l{"aﬂlmln: for the
subsequent test inoculation with bovine tubercle bacilli.  But, with one exception,
none of these animals was taken to ‘I'\'-LI.]]IIJ].E before 1DUG, and in the case of each of
them stringent precauntions were adopted to prevent possible contamination of
other viruses. These immunity calves were kept apart from all other animals.
Alter the termination of the investigations particularly connected with Bovine
Tuberculosis, four wvirnses, received from the Zoological Gardens and other

.
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sources, ware found to contain tubercle bacilli of hwman type { Appendix, Val. {V,,
p- 149).  The experimental work at Walpole farm, which had commenced in M: n.
L4902, was brourht to an end in Mareh, 1904,

At |-|\.‘1|11.'l.'i|-l.ul there wus c-n'rlul ont during eight years the whaole of the
experimental work in eonnection with haman tuberculosis.  Practical work com-
menced there in April, 1902, and was brought to an end in September, 19140, though
|r1. the kindness of  Lopd |5]11|| the Commmizsion romanes] qn-u_:uputiqu of  the
||.|ul1"|.1ul"l.' ab h’[lu‘.'-u:-i fon m]m" months iﬂil“"

Ih'l." third place tu‘fliflh‘.tl h-jlu' the {H:Illll'll--:-ii'ill'l at  Stansted was known  as
Rovaleot, and, so far as the seientilic work was concerned, consisted of laboratories
only, withont any accommodation for experimental amimals.  The  Royaleoo
Inhoratories were uzed L'}Ill.'lu' for the !1i-ﬂm|n='in:':|] examinations of Uissues and 1'1-11' the
comparative investigation of eultures sown in the first instance at Blythwood or at
Walpole, or which were grown at Royvaleot from material sup plied from one or other
of thes: ll] LT R The 'I.'.'ul‘!: atk Hi:-‘..‘.l.ir.-uL commenced q:.[l'l'u. 1 J.uumr\‘ I‘FI:I.}, aned
lasted till nearly the end of the year 1909, a total perid of abont seven years.

Walpole and Blythwood farms being licensed for the performance of experiments
on living animals were repeatedly visited by the Inspector appointed by the Home
T g'ﬂ| the !Il‘-t'ﬁl!“’:lh]l’ﬁ with the 11\1'1-|rhm| of D L.Lal'.';'uw[ W [utl\,'
licensed to [n.-lfmm '|IL!I1I'1.1 f:‘.'u.t'ltm*llts amd D, ""h*lrl-rn'um alsa lweld = ]u'en{'r
for each Irl'u'(‘, a= such necessarv inocolations that had to be done 1|1|ri||1r any
temporary absence of one or other of the resident investigators were per Tormed
by him.

At the time of the i=sue of the Second Interim Report, as stated therein in the
Introduction, DBlythwood Farm was in charge of Dr. A, Stanley Griflith,® and
Walpole Farm of “Dr. F. Griffith, Dr. E: wstwood bei ing at that date vesponsible for the
work earried out at Royaleot. lhu Commission have been so fortunate as o retain
until practically the end of their labours the services of all these resident
i!ll't'r.ri'li;_!".'lrn:l‘ﬂ, . Eastwoond, I:;u'ing fimished  the il]ljl{ir‘il':-i entrosted  to |1i|:||1,
resigned his appointment with the Commizsion st the end of December, 1909, Dr,
F. Grifith, alter the termination of the practical work he had carrvied ont at Walpole,
was engaged for o further period of three months finishing hiz written reports,
Dr. A. ""[ill]t“r Giriflith, although not oceupisd at 1|\1,h1-nm:l alter the end of
Jll|_'|.' 1910, gave up 1otk of Lis time o the serviee of the Commission
during many months subsequently, and hiz  assistanee in the deliberations  of
the Commission and in the preparation of the Report proved of very great
value,

For a long time, in fact during the whole of the period during which material
for experimental investigation was being received at Stansted, De. Hammond-Smith
acted as elinical obzerver and colleetor.  Hawlly ever was any material obtained
from a post-mortem examination or an operation at which he had not been present,
and the fact that nearly all the specimens were received at the laboratories in a
condition rendering them suitable for experimental use and free from accidental
contamination was in large measure due to his skill and eareful preeantion.  The
operation patients, frequently kept under observation for months and in some enses
for over two years, were visited by him, and, whenever possible, the family histories
of the patients were verified by personal interviews with relations or with parcits
of ehildren.  Dre. Huommond-Smith's tact and patience overcame many difficulties
that u[lmrww might have proved of great disadvantage.

Mr. C. F. Fox, appointed at an vnrh’ stage of the work at Stansted to cariry out
the elerical work at Blythwood Farm, .Lﬁlullwl a knowledge of scientific methods that
rendered his assistance in my any other w Ays ol greal addvanta After the cessation
of the practical |||'.'1--n--'-’|.{|u|1 at Stanzted he was transferred to London, and
co-operaterd with the Secretary in the preparation for the press of the varions
volumes of the Appendix.

r. Keddie, throughout the whole of the time thar the Commizsion was in
oeenpation at Stansted, waz in charge of the non-scientific administrative work,
His wide knowledge and experience in the management of cattle was of the atmoest
'[IIIIU ;ll. U]]l:l.‘illillg :l.l'll'i. kl_“_!]li'-.:_: Ill.._"ll.1l.h_"|.' TIII_' :‘iti]l.._'k I'i_'lilfil"l._'il rl:il' l'.‘-C]?I_"I'i.II'lI"H“J.I EHll'IRJ!-L!:"'..

No alteration had o be made in the several staffs of skilled assistants
::Il:lpiu}"t::l in the |:'I|!hll'-:l.il|1'il::-‘=_.. and the fael that all the ]:Ii'.l-czlull-rrl'-.' workers were

. ljn-:\'il.allb'ul}' I:ll‘, Uulslh!ll ||;||.I t‘itT'l'.ll."-l ot the worls H{1 8 |5|_l.'t|:|1.h'|..u.n|.
2T0T6R ¥
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experienced and trained in the special methods of the Commission has been an
important clement in ensuring uniform accuracy of the investigations. Mr. Attoe,
the head assistant at Blvthwood, engaged by the Commission from the beginning,
remained till the whole of the work there was finished ; and after Dr. A, Stanley
Griffith left Stansted until it was finally decided that no farther |n--:-t:2:mnm~ were
to be undertaken, he was in sole :*hnrg{* of the laboratory and such viruses as it was
still desired to km]: alive in culture,

The methods adopted for collecting material to be uzed for investigating bovine
and human tubereulosiz have Lh'uul_', been described  (Second Interim Re port,
page 47).  As resands tuberculosis naturally oceurring in other animals the sources
of material subjected to experiment were as follows :—

Swing TuBErcunosis.

All the specimens of natural tuberculosis in pigs that were utilised for this
investigation were obtained by Dr. Hammond-Smith, who }'-{'r.-:u:rmlliv examined every
carcass from which lesions were tuken. Of the 63 cases detailed in the table of
Origing  (Appendix Vol III, page 153), 58 came from the Metropolitan Ment
Market in London and 5 from the Corporation Slaughter House in Birmingham.
The first specimen was received at Stansted on March Sth, 19035, and the last on
July 19th, 1907,

At hoth these places special facilitics were afforded the Commission for eolleeting
the material required. At the Metropolitan Meat Market a room was set aside in
which bottles amd boxes eanld be stored and where the .l:|u.~|,!!mt!:5 counld be isolated
and e ked, D, Hummonsd -Smith visited the Market from time to time ab aneertain
intervals, and accompanied the Chiel Veterinary Im.p{«:rtn] omn his examination of the
carcasses already slanghtered and partially dressed.  The pigs came to the Market
alive and a preliminary official veterinary inspection of the living animal prevented
any |ng that «did not apjrear to be in gm_nl health and 1::!:1|IL:H.::I| b A admitted to
the slanghtershouse,  On no oceasion was tuberculous discase suspected in any pig
h:-hme it was killed. A= a rule not every carcass was systematically examined by
the Veterinary Inspector, but mainly those in which the butchers. men of great
experience, liad reason to suspect some abnormal condition. In the mjority of
instances the viscera had been removed from the carcasses and put aside in groups
for the veterinary inspection ; thus, in the cevent of dizenze heine detected in
any of the organs, it was not 1111:1.:,:+ possible for Dr. Hammond- Smith to identily
with certainty the particular carcass from which such tuberculous organ had been
taken. It iz, therefore, important to note that in many of the cases where the single
tubercnlous organ found, such as a submaxillary or bronehial gland, was nsed as the
material for iy lemutmm it cannot be stated confidently that no !l.tl'.u.-ri.'uluus dizcase
was present elsew here in the same animal, even though none had been detected in
the routine market examination ; it was obv ionsly mllnmmlrh. to earry out in the
slanghter-house a detailed and careful post-mortem examination of every pig killed
there such as was alwayz made at Stansted.

Comparatively few cases of generalisel tuberculosis in swine being met with at
the Metropolitan Meat Market, arrangements were made by Dr. Hammond-Smith Ly
which lie conld be informed of any that oceurred at the U{:r]x:lrntiml H]:lug]ilur Honsze
in Birmingham. |"'} thi= means five cases of meneralised tuberenlosiz were obtained,
information concerning them being sent by te ]orrmm On receipt of the notice Dr.
Hammond-Smith went to Bir mmufl].un and tlL--']mu.hml the specimens direet to Stansted.
Ira all the five eases the animal ly ul becu sl; |.ug]|t-|;,l“m| oo luis {I]l"ﬂll but the o ArCRsses,
Lo sther with all their vizeera had been set aside in encl instance lnl his examination,

The thanks of the Commission are due to the Authorities of both these
slanghter-houses for their assistance.

Oue other point in connection with the investigation of swine tuberculosis
deserves particular notice.  Many hundred earcasses of pizs were examined by
Dr. Hammond-Smith, but the number of instances in which tubereulons disease
was found is in no way representative of the amount of disease t'xislillg mnongst
pigs generally.  For all the animals had been sent to the slaughter-house for the
cxpreas purpose of being forthwith killed and =old for food, and it is extremely
unlikely in view of the strict inspection to be anticipated there that any animal would
be so sent which the owner did not honestly believe to be quite sound and healthy.
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Nao Fﬁ‘l,:'s tliat lllll'in;_';' life had shown -.'li_g' na of dismse were at any time nsed I-}' the
Commission to provide material for the mvestization of natural swine tubereulosis,

Eqguixe TunercrrLosis.

The material of Equine Tuberculosis used for the investigation was obtained
From five eases of the disease I!H'.l"lill"l"ili.;! naturally in the horse,  In two of the cases
the animals had :_J"L‘!‘II!I"‘.L' 1.|1|:ll*.l'n:.'li,iiJ».qi.'-'1 in two the mesenteric g]:uul.-i ul:]}-‘ W
affected, and in one case the spleen alone showed evidence of the disease,

All the specimens were obtained from the Royal Veterinary College ; in some
eages the tuberculons horse had been examined post-mortem there. A description of
the material received at Walpole Farm will be found in the table of origins of the
Equine Yiruses on page 10 of Volume LV, of the Appendix.

Aviaw TU BELRCUTLOSIS,

The material from which the avian vienzez were obtained came in the majority
of instamees (rom the bodies of bivds that bad either died of talerenlosis or hasd
IIH_J:".I_ ki"l::l Lll“l I“'I}‘\'L"I LH11] |H'}:"-|, TIH]]’[LI“ L"{I“tllhlllliﬁlll Ilil IH_, ll.llll:,]"‘_',lﬂil“:", IIllll.!" hi!"i'ﬁ
were of various species and the details are given in the table of Origins ( 'kpiu-n:ll.\:.
Vol IV,, page 174).  In addition avian tuberele bacilli were isolated from six pigs
tuberenlons lesions of which lhad been sent to Walpole,  In these animals the
particular type of hacillus responsible for the tuberculous lesion or lesions had not,
ol CONrse, bseen !ll;l:illl,h'.f(!l.l, Nao rlzukl-r]-(-:.'p difference can e detected between 1|11't'1:'|ll|.'
lesenn] lesions imuluuml i the |rig h_-; the avian tuberele bacillus and sunilar lesions
produced by bovine or by human tubercle bacilli,  The details of the six porcine
virnges that vielded avian tuberele bacilli will be found in the report on Swine
Tuberculosis ( Appendix, Vol. 1L, page 145).

Casvar Tueerevnosig oF cerrary Mavvars,

The origins of the material used in the investigation of virnses obtained from
eaznal tuberculoziz of certain mammals are stated at the beginning of the particular
report relating to that investigation (Appendixz, Vol. IV., page 131}, It should be
noted that no special search was made for tmberenlons disease in these animals, but
the opportunity occurring, the viruses were nsed for investigation,

Husmax Tenkrcunosis sonunpise Luros,

The actual lesions nsed for the continued investigation of cases of human
tuberculozis other than Lupus were obtained from  post-mortem examinations or
alter operations in the same manner and with the same precautions as were adopted
]:[‘F'!.'iuusl}-' i =t Second Interim Hi-Purr,_ g al'f:l, bast ine the matter of the 28 viroses
that consistid of spubiiin From individual homan enses hlr.'ciul '[J"l"EH!':I.HIiH'HF wWonre
taken. These have already been referred to in the prezent Report (page 12), but it
may be noted in addition that the patients themsclves took great interest in the
investigntion and willingly co-operated in carrving out the restrictions as to diet
imposed upon them. D, A, 2 MeXalty, the Resident Medieal Offieer at Brompton
Hospital, rendered assistanee of great value in this particular investigation, and
thanks of the Commiszsion are due to him and to the Nursing Stall’ of the Hospital.
Without such help it would not have been possible to ensure observance of the strict
weeantions that were prescribed to prevent possible contamination of the sputum.
Ihe only points taken into account in selecting the patients for sputum investigation
were that 2o far az could be aszcertained 1::;' clinical examination the discase in each
one should be limited to the thorax, and that previous microscopic examination of
the sputum should have revealed the presence therein of acid-fast Dacilli in
ﬂ,'.l..l"ﬁli' |l.'rll.|::|! LU FLERRY] I'H L .}

Material for the III'I.‘!"GI L;_:'lnrrrl into L Aps Was ctained 131.' Dr. Homemond-Smith.
Considerable diffienlty was experienced in discovering a sufficient number of patients
suffering from this form of tuberculous discase in whom it was of extent large
enough to provide material for research and who had not wwlergone any form of
active treatment other than actual operation, such as seraping.  That the re equired
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i ber was obiained was hlrgl:h' due to the ]u-.||| of DPr.J-H. Hmpiuil'.-l, the m:niurit}-‘
of the cases having first come under his observation.

FXPERIMENTAL AXIMALS.

Very little need be said in regard ro the varions experimental animals bevond
what has been stated in the Second Interim Report.  The same methods continued
te be used for obtaining bovine animals ; these in all cases came from Jersey and
were personally selected and purchased there by Mr. Keddie. The reasons for using
dersey eattle almost exclusively for experimental purposes have already heen
explained, the chief of them being the circumstance that according to available
imformation tuberculous disease among cattle in the island was either non-existent or
extremely rare.

The fowls and pigeons nsed in the investigation of avian tuberculosis and for
other experiments were obtained in almost every instance locally, there being no
reason to suspect the prevalence at any time of epidemie or other disease amongst
the poultry in the districe. From every group of birds purchased some were set
aside and kept as controls,

The quarantine station at Isleworth for dogs and menkeys was continued till it
was no longer required for providing healthy animals of those species. At no time
were experiments of any kind performed at Isleworth, the only work other than the
careful observation of the stock anmimals kept there being the post-mortem and
microscopie examination of such of them az died or were killed on account of obvious
or suspected disease, or for the purpose of control observations.

Turee SupoRDINATE [NVESTIGATIONS AT STANSTED.

Three separate investigations were undertaken at Stansted during the course of
other worl which, although done with the approval of the Commission and in one
instance by their direction, are not referred to in the Final Report.  In all three the
experiments were of a preliminary nature and not sufficiently extended to enable
definite conclugions to be drawn from them. The details of all of them are set out
in the Appendix.

(1) Tmmunity.

The slight amount of disease produced in bovine animals by the tubercle bacillus
of the huaman Ly e and the Iuni:a.inil'll‘._‘f af 1I!i|i:i'u|;!_-_f thiz resistance to one form of
tuberculosis for the artificial production of an immunity to the dizease readily set up
in these animals by the bovine tubercle bacillus, frequently engaged the attention of
the Commission during the first three or four years of their inquiry.  But the great
amount of investigatory work that had to be done in conmection with the quesiions
T ok Etl"lt:t]}‘ t:ulilI]l"l.-:uF within the terms of Reference Ill't'l;‘-ltlti.l.![! devotion of much
time and labour to matters only indirectly coneerned with tubereulosis in man,

Nevertheless, early in 1906 it was decided to carry out some tentative experi-
ments with a linited pumber of calves to ascertain whether these animals could be
immunised agamst bovine tuberculosis by previous imoculation either with large
doses of feebly virulent human tuberele bacilli or with small doses of tulercle bacilli
such as had already proved highly virnlent to bovines. A definite scheme of
procedure in this sense was dmwn up after carelul conzideration, and the actual
t’.f“.‘l:l.rl‘il:lu't]l:l were carried out l:]:l.ll.'il'lg the lollowing nine months h:.' the ]n'l.‘l?ﬁ-l-i;.{:ltnrs
at Stangted.  The preliminary inoenlations with the human viruses were performed
by Dr. Cobbett at l*-l}'lhw:ui Farm, the calves so invenlated being transferred to
“’u]'u:]c later on, while still 1I|J'[-H'['E:I'Il-|}' in I:u_;:l'f{,':'l. health, The wvaccinations with
bovine viruses as well as all subsequent resistance-test moculations on hoth classes of
calves were performed at Walpole by Dre. A, Stanley Griffith and F. Griffith, and
these two Investigators submitted a report to the Commission on the results obtained.
This report, together with full details of the investigation, iz included in the third
volume of the Appendix.

It is suflicient to say here that the experiments showed that by the inoculation
of ]:ii‘gﬂ doses of human tubercle '|:-:|u‘.i|[i_. as also h:r' vaccipnntion with =mall doses of
living bovine tuberele bacilli, the calf can in many instances be enabled to resist the
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inoculation at a later period of a dose of bovine tuberele bacilli which otherwise would
have get up in it severe and fats] tuberculosis.  None of the above vaccinated animmls
was allowed to live for a longer period after the resistance-test inocalation than three
months, and though in all of them some disense was fonnd on  post-mortem
examination, in the great mnjority it was of a slight and non-progressive character,

]rl f!l'.l'l'ﬂ_'il'l. "r tIIE '-lIlIEIHHI!;_. il”\\."‘.\"!"rl I'I!"."-i'!in"“'l" 'i" l!]i'h'- BenEe Was ol Ill‘u'illr"!"li.
enlves that had been vaceinated once and even twice with .-|i;_f||l!|1'l.' virnlent tubercle
Lacilli developed some of them severe tubereulosis when inoenlated with viralent
bovine bacilli.  The necessarily limited scope of these preliminary experiments did
not provide suficient data on which to found any opinion as to the probable duration
of any resistance that might have been ‘[:H'willt'wi in the |II'I:lt{‘.l'll;,'l'| animalz,

The resnlts of these experiments were fully considered by the Commissioners
after their Second Interim Report had been presented, and they decided  that
!lmugh the fets  obtained  were of  considerable itnE:um't:un.m, the number of
animals included in the investigation was not sufficient to enable any ;_f{'llu't‘:tl
conclugions to be safely drawn from them, They were onanimouzly of the opinion
that further experiments on immunity should be carvied out on o much larger seale
if this were ||u.-t.-=1'|ih-., =nuch er|u,+ri|m-:||’r:=, t.lw-_ﬁ.' considered, should extend over a
'|1F.ri1|ﬂ ol time t'q:r]ll.-i‘lllﬂr‘:lh]l'l.‘ ]urlgt,-_'!l‘ than that 1}:::'||[:|iutt '|1‘\.' the Elft:]ill'li.lllll'l's.-' illqltir'j.-'..
and should include at least 100 bovine animals,  But it was eventually decided that
sich an extended mvestigation, though likely to be of great scientific and practieal
valuz, cculd not conveniently be undertaken by a temporary body such as a Royal
Commission.  The diflicalty of obtaining o sufficient number of healthy ealves of
like age, the provision of the necessary accommodation without interfering with
other investigations at Walpole, and above all the time that would have to be
occupied and the heavy expense that would be involved compelled the Commission
to wive up the iden of careving the investigation on immunity bevond the stage
arrived af, and whilst tlr.tlll"lr]g that the sccount of the ex lu-rinlﬂul:‘; glyewaldd b ineloded
in their _-1iI:|:JL-I]||iJ-'L1L t]u.'}' themselves CX[ress 1o {'rp'mi'r}n as to the :-ii:_l;llit'l{':ulr:c of the
rezults =o recorded.

(2) Ifuman Milk,

From time to time during the course of other work at Blythwood ecareful
observations were made on pregoant heifers h_!.' Dr. Cobbett to note the effect of
inceniation of tubercle bacilli in bringing abont taberenlons infection of the
maminary gland and in influencing the production naturally of tuberculosis in the
calves of which they were subsequently  delivered ; he also demonstrated the
infectiveness of their milk when this seeretion became established,

The resalts of these obeervations were recopded] |h_1!.' himy in the thivd voluwmwe of
the ﬁ.jlllﬂrhii!‘i to the Second Toterim ]{-L"hll't.. the main fcts ]'ne.riug tabulated on
pages 230=253. The tables showed that of five heifers infected with tubereulosis by
means of subeutaneous inoeulation, their milk, when the secretion had become
established, was infective to guinea-pigs in two instances ; that in two of the five
the mammary glands were found to be tubercalously affected when the animals were
killed ; and that of the five calves produced by these heifers three vielded post-
mortem evidence of taberealosis of the hepatic ;_f’fum]s, contracted presumably before
birth. '

An investigation was earvied out by Dr, F. Griflich on the excretion of tubercle
bacilli in the milk of natrally infected tuberculouz cows showing no disease of the
willider.  This illtilliril,.' atd the details of the l_-x|u_-1-j]||¢-|;|;.; tormed the _-g|_||.|jL||.-l_+ of the
Third Interim Report and Appendiz.  About the same time Dre. A, Stanley Griflith
carvied out o series of experiments o determine whether after m:in-l‘-i:m!nr_-llll.-
i||l.rmim:in;=; tubercle taeilli into the Blood-stream of inr‘.LH‘lJ'g.' cows or heifers these
bacilli conld pass from the bloosd into the milk without |rn:n41||t'i.i|;_f changes in the
mammary tissue.  OF the eleven experiments  performed nine showed that the
normal mammary tissue will permit of the escape of tubercle bacilli into the milk
after the bacilli have obtuined aceess to the blood-gtream in sulficient fuantities,
The details of this investigation are fully given in Volume 111, of the Appendix
to this Report, page S1.

Az a result of the consideration of these facts it beecame o matter of some interest
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to nquire whether the milk of a lactating woman, sulfering from tubereulosis, might
be a possible souree of danger to her infant, a question to which conflicting answers
have been given by different anthorities, but resarding which very few reliable
observations appear to have been experimentaliy made.  Such an investigation was
not practicable on a Jarge seale, the matter not being one strictly included in the
Reference, and pressure of other work together with the difficulty of uhluiuin}_r
suitable cases prevented more than a very few being examined.  But the milk ol
four nursing women was tested by Dr. A, Stanley Gritlith. Briefly it may be
stated that each of these women was suffering from pulmonary tuberculosis, thouglh
uot in an aeute form,  The diagnosis in each case had been made before the patient
was seleeted, but in only one of the four cases did the woman's sputum produce
tuberenlosis when i]ljl."l.'l.-f_'i.l ks gllit!i.-'.lapi;_l'zi. The resultzs of the inoenlation of
guinea-pigs  with milk from these women were negative in all the four eases,
The details of this investigation are recorded in Vol I, of the Appendix to this
Report (pages 12, 18 and 104-5). The investigation was of course too limited
to enable any deductions to be drawn from it.

(3) Action of Light-Rays on Lupus Bacilli,

Dir. A. Stanley Griffith carried out some preliminary observationz with the
object of obtaining information as to how the undoubted benefit cansed by treating
lupus by light-rays is produced.  The experiments were made with lupus tubercle
bacilli isolated at Hl}‘t]n‘rmnl an ETOWnD om artificial media p!‘trp:lrml there. The
exposures of these cultures to the light-rays were made in the skin department of
the London Hospital by permission of Dr. Sequeira and with his co-operation.  The
rezults are recorded in Vol. I of the Appendix to this Report (page 9). They show
that the growth of the tuberele baeilluz is inhibited by both Finsen and Kromeyer
Fivys, but the limited SO of the 'Lh'l.'gr.ﬁl.'!gntinn did not ."-I.I.IIII]].I'I.‘ any evidence :1:1" fo
whether this effect is produced by a bactericidal action of the rays on the bacilli or
by some modification bronght abonut by the rays in the artificial media or living
tissue in which they were growing.

IXVESTIGATIONS OTHER THAN THOSE AT STANSTED.

Two separate investigationz, not carried out in the laboratories of the Com.
misgion, remain to be noted ; both of them were referred to in the Second Interim
Report as having been nndertaken but at that time unfinizhed. The results in each
case were not sufficiently definite to enable the Commission to make use of them,
and neither is referred to in the present final Report.

The first was an experimental investigation undertaken by Dr. James Miiler, of
Birmingham, at the request of the Commission.

Varions means were being sought at that time to determine any differences
that might exist between tubercle bacilli of the human and bovine types apart from
their !mrhngm:ii: elfects on eattle and rabbits, and the work enteasted to Dre. Miller
was to observe the changes that oecurred on bringing living tuberele baeilli obtained
from different sources into contact with living cells, and to note if any constant
differences could be zeen between the interactions of leueoeytes with baeilli of these
two bypes.

"he enltures of tuberele baeilli with which the investigation was to be carried
out were supplicd from the Stansted laboratories, but the whole of the experimental
work connected with it was done at Birmingham. Four strains in all were nsed,
three being of bovine and one of human origin ; but unfortunately this last
virug was subsequently found to be bovine not human in type, and, therefore, no
deduetions conld be drawn from Dr. Miller's obgervations as to any contrasts in the
cellular reaction indueed by different types of tubercle bacillus.  But he noted that
although practically no difference was observed with regard to either the nature of
the cells taking part in the primary reaction or in the amount of this reaction
between any of the four virnses, certain minor variations, such as the duration of a
period of quiescence, the formation of the giant-cell” follicle and the degree of the
secondary inflammatory reaction could be clearly noted in several cases. Thus
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though the cellular renction was not uniform with every virns, either in point of
tine o effect, these variations appered to be merely an expression of the slhight and
unimportant differences not infrequently to be observed in vienlence mmong different
straing of bovine tubercle bacilli towards the eall and rabbii,

\[J'llt froan the t]IEPHHmJ of differences between tuberele bacilli of the fwo Ly s,
D, Miller made eareful observations of the peneral :c-lluhu* reaction  following
injection of cultures of living tubercle acilli into guinea-) which are ol wreat
intorest in connection with . Eastwaod's histolorieal examinations of dead tissues,
rl.‘i:lf':_-" I[I“}' hl.’ III'IIE_’”L‘J !'l'"ll"llil.]'i!'\-[‘il s Illl] |1.l"|'|'.‘a o

1. A ]-:-r‘i-nl Hl'illllilllll:liltu]'_'lu' rosicb o, Lluriu;_r which the bacilli are ill;_!l'hh"i
I}I'I.' cells,

2o A period of quiescence, when the bacilli disappenr almost entively,

. A period when the bacilli veappear and arve enclosed wichin @
'I””il'tl.'ﬁ_. al '|‘lF|Jl|i:Tillll Ill'l'"HIIHl]IiL'li. Il."; al :'i['ﬂl.}rlii i.I:II|.II.|I"I'IHIJ""‘|.l 11flll'tiﬂ||..
These gi:LllL-l'L'il fualliezlees Iy [n-rainl or way break down, in which latier
case there is o marked increase in the inflammatory reaction.

ant-cell

D, Miller's investigmtion was carvied out with ereat skill s minute eare.
Further observations were not undertaken on similar lines, Dr, Eastwood's histo-
lorieal researches having shown chat there i= an essential identity between the lesions

aused by the bovine tuberele bucillus and those produced by the human type.

The seeond of these two separate investigations, veferved to at page 15 of the
Second Interim Keport, was in the natare of a statistical mguiry, wndertaken in
1904-5, with a view to l:hl!.llli data more trastworthy than ave supplicd by * Capses
of Daath, ”me"'l.' Certified,” a5 to the extent of abdominal tuberenlosis o=
the |I'|Ip||:|:IF.1uJ| '-l.'llLI".1.||'|.' “ll_ imetlwod of Illllllll"l.' :lLi.‘.llJl'l'.l.l which took as its i.msdls- H
systermatic exammnation of post-mortem records at hospitals, has already been deseriled
in the Keport in question, and reason given for deeming the results which were
Leinegr obtained as l]l-.,ﬁ,_l‘. tu prove il lietle vadue Tor thae purposes o the Uinpmssion,
"*ILle.'thLh[ examination of the records eollected bas eonfirmed this view, Want of
tail i the majority of hospital post-mortem records examined prechuded exeluzion
of the possibility of lesions having been present in organz not specifically stated to
have been healthy, while the lack of uniformity in the methods of making and
recording post-mortem examinations i different places, as well as the different plans=
ulf Frl‘ul'ﬁlll]‘:: catrried out from time to time in one and the same hospital, Ill'l,:\"{:llﬁ‘d any
generul conelusions as to the proportion of abdominal tubereulosis to other forms of
that disease.

During the time that the experimental work was being carvied ong at Stansted
a very large number of tubercalin tests of healthy and infected bovine and other
antimals was  wde I'.‘" the restdent i_||1.|__-5l,il1_::l|_u1':-. and  the resoalts r:_!.':slrllml IIL!:I"I'!.'
recorded,  The number of tesis Lu‘.l,u:ﬂl:.' neede and the wile g ol different
species of animals tested make these records of considerable value, and it is proposed
h-;lll.|l|i.1-|l an abstract of the faets obtained and the :t|rirlilrllh of the iT:I'l-'i.'-‘"[i:_‘:lltU'l.“
thereon in a supplemental volume of the Appendix to this Report.  The procedure
adopted for testing the non-infected animalz was explainad in the Second  loterim
Report (page 43).

At the end of this Hrllmrl will be foumed @ lisi of the contents of all the Re POt
and Appendices presented by the Connnission.  In this connection it is important to
note that the method of this Connpission has differed profoundly from the pt'muim':*
ustally adopted by Royal Commissions.  The work  has consisted entirely of
seientific research carviol ont under the direction amd sipervision of the O uIIIIILI'ﬂ-II.!II
|‘H.' experts at lrms and laboratories devoted -u||_,|'|. tor the Jriar s, Ko l.';'llllr:-:r-u'-c have
been examined, and therefore the only evidence on which the Commission’s reports
are based ix the acenmulated facts resulting from  the experimental work  done.
“ul'lli;_r the [HrOLrrss ol any 1|wlh-|_w||,[|rr'r| it wias obviously ) Itllill'l’ﬂll,"l' that thwe Iu.:r-
1-UHIII1;_‘ 1as il}_'l:ll shwsuld Ir'Hlu time to time be made ]:1JIJ|11' i the Euulw order 1
which Th'-!_}' were |u.'i.1'|;_',r revenled, T t]ll‘ull;_'l'u il these researches minote reeord
has been kl‘]Jl ol ench step of experimental work, =o that after |:t'lml'r |!1:l.' the
Conmmiszion the Fallest detail of all procecdings embodied in Appemdix volumes
might be available for independent judgment on fact irrespective of interpretation
ol et that iy have been ilulll|gwi in h:l.' the Commissioners,  To the same end a
completely representative collection of pathologieal specimens carefully prepared and
preserved o the course of the Commission’s researches las been delivered o the

2T6TE 1]
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Royal College of Surgeons for permanent exhibition in the Museum of that
institution.

A= in Appendices to the Second Interim Report so in Appendices to this their
Final Report, the Commissioners have regavded it as right and proper to encournge
their ]n\u-tlg_, itors each to set ont not -.mh the multitudinous facts arising from his
work, but alzo his own views as to the bearing of the results of that work on the
problems before the Commission.

No aceount ol the practical administration of the work of the Commission,
however brief, would be complete without reference to the help received from the
Stationery Office, the Office of Works, and the officiuls of the Treasury, especially
Mr. H. T. Holimes who thronghout assisted the Secretary with the purely financial
buesiness,




LIST OF REPORTSs AND APPENDICES PRE-
SENTED BY THE ROYAL COMMISSION ON
TUBERCULOsSISs (HUMAN AND BOVINE).

First Interim Report.
Presented in May 1904,

No Appendiz.

Second Interim Report.
Presented January 1907,

Appendiz~In four volumes.

Vorvug 1.—The Pathosenie Efects of Bovine Vienses
-

The Numerieal Estimation of Taberele Bacilli,
The Table of Orviging of thivty Bovine Viroses,

Incenlation  Experiments on Bovines, Goats, Pigs, Chimpaneees, Monkevs, s
Lemurs,

Dezeviptive Chards of the Experiments with cucl Vivas, ool foll Pose-Mortem XNotes
of the larger exporimrental animals.

Incenlation Experiments on Dogs, Cais, the Mongoose amd Hedgeloz, Ralibics,
Guinea-pigs, Ruts, amd Mice,

Drtailed deseription sl summaries of Feeding Experiments,

Plates : Photographs of Lesions prodaced in Bovine and other animals

Vorvue IL—The Pathogenic Effects of Human Vieoses :

The Table of Origing of sixiy-two Human Vieoses,

Descriptive Charts of the Expeciments with each YVieos, and full Post- Moriem Notes
of the lrger experimental animals 1 ogether with a history of the patient from
which cach Viens was oliained.

A Considerntion of the Vienlenee of different strains of Twbercle Bacilli abtained
from man for varions species of animals ;. vie, Bovines, Babbite, Guines.pigs,
Goats, Pigs, Monkeys, Baboons, Chimpanzees, Doga, Cats, Hats, Mice, and Fowls -
together with Tables of the Experiments made on cach Species,

The Relative Suscoptibility of Different Species of Animals o Tuberele Bacilli of
Huomn amd Bovine Origin,

Plages = Plhotographs of Lesions prodoced in Bovine and other animals,

Voromg [IL—Additional Investigations of Bovine and Homan Vienses,

1. The Cultural Chameters of the Bovine Tubercle Bacillus ( with Plates).
2. The Cultural Characters of the Tubercle Bacilli obtained from Man.

3. Supplementary  Report on the Caltivation of Tuberele Bacilli obtained from
Man.

4. Report on the Clanges in Reaction produced in Broth by Huwman and Bovine
Tubercle Bacilli.

(7] The Changes in Reaetion prodoced in Glveerin-hroth.

(&) Additional Obgervations on the Changes in Reaction produced in Glycerin=broth.
(¢} The Changes in Beaction produced in Glucose-broth,

(o) The Changes in Reaction produocsd in Glyeerinated Litmus Milk.
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VorLuuEe [IL—nH.I're'fhn:rf.
4. Modification Experiments with Tubercle Bacilli of Bovine Origin.
(et} Modifieation by Culture.

{4y Medifieation by Animal Passagoe.
() Influenes of Glyeerin on Vienlence,

i. Report on the Stability of Viralenee of the Tubercle Bacillus of Human Origin
in Artificial Culture, including the Influence of Glyeerin in Culture Media.
() The Vieulence of Tuberele Bacilli from Cultures and in Emulsions of Toberculons
Animal Tissues compared,

() I:fum Ilﬂ!m—mniinue:! Cultivation on  Artificial Media attennate the Tuobercle
facillus =
(e) The Influence of Glyeerin in Culinre Modin,

s

o

Report on the minute non-progressive tubereles found in Calves injected with
Tubercle Bacilli of Human Origin which are unable to provoke a progressive
infection in this Species of Animal.

. Report on the Distribution of Non-viralent Tubercle Bacilli of Human Origin

in the body of the Calf after Subcutaneous Injection.

. Report on the Dissemination of Tubercle Bacilli in Different Species of Animals

after Subeuntaneous Inoculation.

10, Report on the Influence of Individual Suseeptibility and of Dose on the

Severity of an Experimental Infection by Tubercle Bacilli of Human

Origrin.

() The Variation in the Capacity for resisting Tuberenlosis among Individoals of
the sme Speciea.

(4} The Influence of Lactation.
() The Influence of Dose.

s
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11. Report on Congenital Tubereulosiz at Blythwood Farm.

Vorvue IV.—Comparative Histological and DBacteriological Investigations on the
Relationship of Human and Bovine Tuberculosis

Part I.—General Report on the Histological and Bacteriologieal Investigations,
Part 11T —Comparative Histology.
['art 11L.—Comparative Bacteriology.

Third Interim Report.
Presented January 1905,
Appendiz.—(Included in the Report volume).

The Kesults of Inoculation and Feeding Experiments made with the Faeces
and Milk of naturally Tuberculons Cattle.

Introdnetion,
Experimenis with the Faeees and Milk of Cows showing clinical signs of discase,
Experiments with the Faeces and Millkk of Cows in which the only evidence of
ilizepse during life was a positive reaction to Tobereulin,
Swmmary of Resulis.
Full Post-Morem Notes of the nainrally infected Cows, and delails of the
investigaiions.

Final Report.
Presented 1911,

Appendie.—In seven volumes,

Voruse L—Investigation of Viruses obtained from Cases of Human Tuberculosis
(other than Lupus) :
General Regales of the Investigation of 55 Cases of Human Tuberenlosis.
Chartz showing extent and distribution of disease in Cases of Tuberculosis in
Chilllren primary in the Alimentary Tract. :
The Investigation of the Calinral Characteristics of 34 Virnses,
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VoLuMe L—continemed,

Congideration of the effects produeed in Different Species of Animals by the
Inoeulation of Human Toberele Dacilli and Bovine Tuberele Bacilli of Human
Origin : and of the effects produoced by fecding.

Moalification Experimemz with Human ‘Toberele Bacilli,  {Detailed deseription of
the FExperiments ol consideration of the Resulis obtained, )

Table of Origing af the Vienzes investigaiod,

Detailed History of coch Case, aml Summaries of Kxperimental Hesolta,

Details of the Exporiments.

Plates : Photogmphs of seme of the Caltaes.

Vorume 1L—Investigation of Virnses obtained from Cases of Lupus :

Congideration of the enliural characters and pathogenicity of the Coltares isolated,
Classifieation of the Lupus Vieoses according o eolinral characters and virnlenes,
Talmlar Summory of the Resolts of the Passage Experiments,

Tulsle of Origins of the Lopns Viensos,

Detailed History of each Case and Snmmaries of Experimental Resulis,

Dails of the Exporiments

Plates : Photographs of some of the Lupns Culturees,

Vorvme IIL—Reports on Investigations dealing with :—
1. Certain Human Virnses of Irregular Type :

() NResnlts of the Forither Investigation of Colinees from the Vienses placed in
Giroup 11 (zee 2md Inderim Report, page 300,

(41 Resulis of the Special lovestigation of two of the Groap ITL Coltures (3135
AL (Calf 3017, and A0, =T which exhibiled exceptional features,

(¢} Resulis of the Special Investigation of the two Culiores H 60, < W.B"
{Bromehial Gland) and H S, = LE o Reiroperitoneal Gland), isolated sinee
the 2md Interim Heport, which exhibited the features of the two Group ILL
Culiures,

Plates : Photographs of Culinres,

g

. The Excretion of Tubercle Baeilli ;
(e} In the Millk of Cows and Gonls, -
(&) Into the Undeveloped Udder,
3. Investigation of Tubercle Bacilli from Caszes of Swine Tuberculosis :
Comsilderation of Besulis in (i) the Group from which Bovine Tubercle Bacilli wore
ignlated, (i1} the Gronp from which Human Tubercle Bacilli were isolated, and
il ) the Gronp from which Avian Toberele Bacilli were isolated.
Table of Origing of the Poreine YVirosos,
Culinral Characiers of, anid General Reswlisof Inoculation Experiments with Toberele
Bacilli of Porcine Origin.,
Tabular Summaries of the Tnoenlation Experiments ; and Chares of certain of che
Virnges, vl Post-Mortem Notes of the lnvsor animals inoealated wicly laom.

4. Report on limnunity Experiments.

Including also Reports (submitted to the Commission in 1#06) on :—
(i.} The Stability of Virulenee of Tubercle Bacilli in the Living Animal, and
(i) Experiments with Mixed Vienses, in artificial enloare, and in che body
of a living animal.

Vorume 1V.—Investigations into the Tuberculosis oceurring naturally in certain
Animals other than Man ; and Modification Experiments.
1. Ill\-'f.!'s-'utlgﬂtiull of Tubercle Bacilli derived lrom Tuberenlosiz mllrl‘iliglml l.lt‘:ﬂl}r
in the Horse :
General Resulis of Experimentz with cultnres from the original maverial, and of
passage experiments ; and consideration of enliural characters.
Table of Origing of the Equine Virnses,
BEnmmarics of Resolis of Inoculption Experiments with cpch Virns ; and Details of
the Experiments,
Plute : hotographs of Colinres of Bovine and Equine Tobercle Bacilli,

2. Investigatiom of Yiruses obtained from five cases of Casual Tuberculosis of
variouz Mammals :
Viz. : The Gnn, Antelope, Bhesus Monkey, Chimpanzes, and Cat,
3. Investigation of Avian Tuberele Bacilii obtained from Birds and Swine :

Summary of Resnlis of Investigation
Table of Origins of the Avian Viruzes obiained from Binds,
Culinral Charmeters of the Avian Taberele Bacillns,
Summaries of the Resolis of the Experiments on different species of animals ; and
Detailz of the Experiments,
Plate : Photograph of Cultures of Avian, Human and Bovine Tubercle Bacilli.
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VoLuse IV.—continued,

4. Modification Experiments with Tuberele Bacilli derived from Animals other
than Man :

Sommary of Resuliz,

() Experiments with Avian Tubercle Baeilli.

(i) Experiments with Collodion Capsnlos,

(c) Passage Experiments on Fowls with Mummulisn Tubercle Baeilli.

{#) Passage Experiments on Dogs with Bovine Tubercle Bacilli.

(#) Passage Experiments on Chimpanzces and Baboons,

() Experiments with Tobercle Bacilli of slight Virulence for the Calf and Rabbit,

() Comparative Inoculation Experimentson Rabbits with SBernm and Glyeerin Sernm
Cultures ; and A

Dietails of the Experiments,

5. Investigation of Artifieially Mixed Cultures :

(&) On Calves,
(&1 On Rabhits,

Voruvme V.—Comparative Histological and Bacleriological Investigations :
Part | —Resalts of the Investigations.
Part 11, —Comparative Histology.
Part 1IT.—Comnparative Bacteriology.
Part IV . —Comparizon of Mammalian with Avien Virnses,
IInstrations.

Vorvse VL—Keport on the Resalts of a Chemical Investigation :
Part |.—The changes prodmced in Glyeersol Beef Broth by ihe chemical action of
Tubercle Bacilli of different origine.

Part 1I.—The Belative Amounts of Ash and Phogphoric Oxide in Tuborels Baeilli of
different origins.

Vorvme VII.—Graphic Charts illustrating Experiments with certain of the Viruses
investigated by the Commission from 1902 to 1910,






















