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TUBERCULIN THERAPY,.

The seerch for a specific remedy against tuberculosis
is almost as ancient as medicine itself.

Preceded by the recognition of the tubercle
bacillus by Robert Koch in 1882 as the cauée of tuberculosis
in a1l its forms, the introduction in 1889 of tuberculin
by the same author wuas the fifst aettempt to treat the
diseazse on etiological grounds.

Koch's identification of the hacillus as the
specific infecting agent, like most discoveries in other
branches of knowledge was preceded by a large amount_of_
speculation as to the cause of the malzdy.

Regearded as contagious in olden times Villemin%
in his communicetion of December 1865 on the cause of
tuberculosis and the inoculation of the same from man
to rebbit, was the first to place the infective nature of
tuberculosis on & so0lid experimentel baéis, ang to show

that the disease had its origin in an inoculable agent

=

hich was readily transmitted from men to .some of the
lower animals.
Cnhnﬂeimz in 1887 showed that guinea-pigs inoculated
with tuberculous sputum died from general peritonitié.
Progress was carried a step further by Pasteur's
investigations of bacteriz, and by some it is even
congidered pos;ible that had he not been engaged in otaer
directions Koch's great discovery mey lave been anticipated

by some Years.
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Klebsz in 1877 was the first to observe actual 'E
transference of the virus by artificisgl culture on egg
albumen througl severel generations before inobulaxing,
elthough he did not succeed in recognising the bacillus.

He did however find & mobile orgenism which he
presumed to be the cause.

Aufricht4 in 1881 &nd Baumgarten5 in 1882 recognised
bacilli in the centre of tubercles, but owing to lack of.
culture and stedning methéds,were unzble to positively
identify them as the infecting agent.

To Robert Koch & medical officer of Wollstein,

& smgll town in Polish Prussia, fell the great distinction
in 1882 of isolating and making known the distinctive
characters of & bacillus, and of establishing its
invarizble association with tuberculosis.

His previous investigations into anthrex and
experimentel traumatic fever by perfecting the methods
of research paved the way for his brilliant discovery. .

His first attempt to demonstrate the bacillus was

" by staining with methylene blue made faintly a}kaline
with caustic potesh using vesuvin as & counterstain,

He demonstrated the bacilli in &ll kinds of
tissues human and bovine, except where the lesions were
caseous or healed. |

Further he Qhowed thet this organism fulfilled

the four conditions which later came to be known &as . =

R

. “=Koch's postulates, viz:-
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(1) That the organism should alweys be found micros-
copicelly in the bodies of znimels having the disease;
‘that it snould be found in that diseese and no other,
end thet it should occur in such mumbers and be distributed
in such & menner as to explain the lesions of the disesse.

(2) That the organism should be obtained from the
diseased animel and propagated iﬁ'pure culture outside
the body.

(2) That the inoculation of these germs in pure culture
which had been freed by sucéessive transplantations
from the smzllest particle of matter taken from the
original animel, should produce the seme disease in a
susceptible animal., | :

(4) Tuat the organism should be found in the lesions
this produced in the animal.

In 1890 Koch was led to his second great discovery
of tuberculin; by observing that when & heelthy guines-
pig was inoculated with a'pure culture of the tubercle
bacillus tﬁe wound efter a few deys appeared to heal;,
but after a further period of from ten to fourteen days,

& hard nodule developed which broke down, and remeined
&s an ulcer until the deatr of the animal.

A totally differentresult took place when a
tubercvlar, or better still, when & guinea-pig successfully
inocuWlated for four or six weeks previously, was the

subject of experiment.
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Here the wodnd hezled as before but no nodule
appeered and on the second or third day the site of
inoculation became hard, assumed a dark colour and
spread to a diameter of from 0.1-1 cm.

Finelly the indicgted arez became necrofic, and
was.cast off, leaving a flat ulcer which quickly and
permanently heeled, without infection of tie regional
lymphatic glands, showing that the animel by virtue of
the preﬁious infection had acquired such & degree of
immunity es to withstand tae second inoculztion.

He further fodnd thet sterilized cultures of
tubercle ﬁacilli, shen injected in yuantity into health;
guinea-pigs did not give rise to genereal infection, |
but only to local suppuretion, and that in tubercular
enimels small guantities sufficed to kill within & short
time.

If however, very smell quentities were given,
not only did a fatal result not occur, hut improvement
followed.

‘When emulsified bacilli were used, they remained
locel for a considerable time, were not absorbed, but
gave rise to local abscesg formation, and at the same
time the animegl improved, showing that something had
been extracted by the fluids of the tissues, frowm the
bodies of the dead bacilli, whilst. that giving rise to
the abscess was more slowly liberated.

It was the searchn for this curative agent, evidently
liberated from the bodies of the dead bacilli which led

to the discovery of tuberculin.
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Koch's idea of its mode of action.

As the result of his researches Koch came 1o
the'following conclusions:-

(1) That tuberculin did not kill the tubercle
bacilli in the tissues.

(2) that it only zcted on living tubercular
tissue.

(2) that on dead ceseous matter it had no action.

(4) thet its zction was associated with increased
vascular and metabolic changes in the-living tubercular
tissues, causing it to slough or melt awzy.

'his he thought expiained why, although an animal
may be very susceptible to a small initial dose the
guantity could be so rapidly increased; less and less
living tubercular tissue being left for responsive
action to the tubserculin.

Wien no further reaction occurred he concluded
that 11 living tubercular tissue was removed and that
therefore the animal was cured, but this we now know
not to be the case, and that the negative response
must be regarded only &as immunization against a bactericl
toxin.

His recommendation of tuberculin s & therapeutic
agent initieted & new erz in the treatment of tuberculosis

and was based chiefly on nis observations on guinea-pisgs

o

and ite action-on lupus.



The remarkzble cﬁrétive effects recofded in many
cases of lupus and other forms of tuberculosis led to
its extensive use in &ll stages of the diseazse without
discretion, end in spite of the repeated warnings of
Koch himself as to the danger of large doses, and his
insistence that men was far more susceptible to its action
than guinea-pigs.

He further emphasized the importance of early
recngnition,more especlelly in tue treathent of phthisis,
end tlie denger of its administration in advenced cases.

Tne resglt was that many advanced cases were
treateﬂ wrongzly with too large doses which were followed
by severe reaction and permaneht injury, or dissimination
of trhe liberated bacilli. ‘ s

| In zddition to this faulty method of administration,
at thet time, the part pleyed by mixed infections and
influenza was not fully recognised, and so tuberculin as
& therapeutic agent fell into disrepute. ‘

But the greatest blow was struck by morbid
anatomists, among whom.Uirchows wes the most prominent,
and to whose work is due largely,the discredit of
tuberculin.

Their opinions were based chiefly upon examinations
of cases which had had a fatal terminastion, and which hed
heen treated witis tuberculin, but post mortem findings

hzgve only a relative value in estimating the curative
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action of any specific agent, when carefully selected
cases are chosen; cases for example which have béen under
treatment for long periods, and where death has tzken
Plece either suddenly or from some intercurrent disease.

No sucsu discrimination was siown in their selection
and most of them were advanced cases which proved nothing
more than thet tuberculin had been ineffectugl, or at the
most, that in thesé instances tuberculin for some reason
or otlier azppeared to he contra-indicated.

The Reintroduction of Tuberculin.

Although tuberculin had fellen into disrepute
witii the great body of practitioners, there still remained
& small group of workers, notably Goetch, Hager, Kreuse,
Thorne, and especially Carl Spengler, and to whom the
credit of re-establishing its recognition is chiefly due.

The severe rezction witi destruestion of tissue
and setting free of the tubercle bacilli which large doses
occasioned, and which were the dangerous features insisted
upon by morbid anatomists gave the indication for materially
reducing the dosage, and thus as far as possible avoiding
reaction.

This reactionless method of administration which
cliarecteriges our modern treatment dates from the year
1891, and is attributable to the afore mentioned pioneers,
althouch EBurlich, Guttmenn, end Petruschky at tne same
time, and apoarently independently used it in the outpatiént

department of Koch's Institute.
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In 1901 Goetcn{ broﬁght the subject prominently
hefore the profession1 basing his assertions on the number
of permanent arrests obtained by its use, and the modern
method of administration is usually associated with his
neme.

In recent yeers owing largely to the brilliant
resegrches of Wright and his Opsonic Theory, which is
essential for the proper understanding of the mechanism
of immunity to many infectious disezses and especiclly
to tuberculosis, the importance of vaccine therepy has
become more génerally‘acknowledged, and treatment
established on & scientific basis.

Metschnikoff had alr

)

ady observed that many
infecting agents called forth little or no phagocytic
response in healthy animels, but taat in artificially
immunizéd ones an active response occurred and tunis he
attributed to subhstances formed in the serum during
immunization which stimulated phagocytosis.

The important part played in immunity by tiie cellsg
by teking up bacterisz under thie influence of & substance,
called by Wright "Opsonin" has now become more fully
recognised.

Wright formulated a method of enabling the opsonic
power of a serum.being determined and thus gave a guide
to more zccurate therapeutic dosage.

This important branch of blood work appeared
destined in future to play a great part in the prevention

and cure of many diseases.
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Bacteria are so altered by the opsonins that they

can easjly be taken up by thie leucocytes and digested.
As shown by Metschnikoff the leucocytes unaided
have no power of taking up hacteria.

Opsonins vary in emount in different individuals,
end in the same individual at.different times, anc
under different conditions. Hence a varying degree of
immunity.

Further these opsonins appear to he specific,
thet is, eacli organism has its own; thus the opsonin
for thelstaphylocﬁccus nas no action on the tubercle
becillus and vice versa.

It therefore follows thet where we can measure
the gmount of opsonin present, we can-esthnate the
resisting power of trne patient to the causative organismnm.

Wright's metliod of estimating the opsonic index
is & relative one, and is available for almost any
organism,,the only difference being in the preparation
of the emulsion of micro-organisms. i

Two tests are made, one with the serum of & nealthy
person, and one with that of the patient, and tiie number
of ingested orgenisms in & given number of leucocytes
countéa in tnat belonging to thne patient, and that of
tne healthy person.

The ratio between the two gives the Opsonic Index,
Thus if 60 orgenisms were counted in & certain number

of polyunclear leucocytes of the patient's serum, and
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120 in that of the control "hezlthy serum" the opsonic
index would'bef%% = +5 indicating thet the.patient hed
only haelf the normé&l amount of opsonin, and therefore
only half the resisting power to the particular beacterium

in guestion.

Mode of action and preparation

of the various Tuberculins.

The three chief tuberculins wlich we owe to
Koch &and which mey be taken as & besis upon which all
other fuberculins have their origin, are 0ld Tuberculin,
(0.T.) New Tuberculin (T.R.) and New Tuberculin Bacillary
Fmulsion,

In order to understand their acfion it is
necessary to keep in mind their respective aims elther
in producing &n active or & passive immunity.

By ective immunity is meant & change in the
orgenism whnich results from the action of the bacteria
or their productls and which leads to the development
of protective bodies "aunte bodieg" in the serun.

By passive immunity on the other hand we mean
the production of immunity by = spebific serum; the
orgenism receives ready made ante hodies from another
animal without aﬁy exertion on its own behalf,.

Old'Tuberculin.

Its preparation and action.

Koch's origingl animel experiments, which however

were never published, were made with a tuberculin which
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he names "Originzl Tuberculin® (T.0.) and differs from
the 0ld tuberculin zs now understood, only in thzt it
was not concentrated by boiling.

It was made in the following mznner: pure cultures
of tze tubefcle bacillus which had grown for 4 to 6
weeks on & 57 glycerine broth, were filtered, znd tiae

filtrete concentrated to one tenth its volume taus

obtaining in & fifty oer cent glycerine medium the
soluble bocies secretsed by the tubercle bacillii,

Immunity zgeainst Bectericl toxin and Bactleria.

With old tuberculin the &im is immunity against
& becterizl toxin not zgeinst the bacteriz themselves,
they contrive to live &as in the similar case of tetanus
and when the toxic immunitiy hss pessed off many survive
and kill tne animel.

Witnh cholerz &nd typhoid the case is different;
here it is & pure bacterizal immunity;' enimels trezted
with fresh eger cultures are protected egainst the
bacteriz, but not s einst trne toxins secreted by then.

Living bacterie are destroyed in the hodies of
the immunized animal.

Koch's desire was to combine these two forms of
immunity in the treatment of tuberculosis, and he
thought he recognised & tenoency towards this in tae
acute milizry tuberculosis of man, and the experimentel

tuberculosis of the guinea-piz, for in both &t one

stage very few bacilli are to be found, which appeers

S
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to be in reglity a process of immunization ageins
bacilli, but a2t too late a period.

His object was to get the action earlier, hut =
necessary condition seemed to be to have the bacteric
scettered in the tissues, as in some infectious diseaées,
when the infecting agent not onl; attacks one organ in
perticular but by means of tue circulation affects the
whole body, and uneré one atltack usuelly confers natural
immunity; he therefore zimed at ensuring zbsorption
of &s meny bacilli living or dead as possible.

He attributed feilure to acyuire immunity ageinst
the bacilli, to their slow growth and stationery character
whicii in the ordinary chronic forms of tuberculosis
amounted to 1little more then a local infection.

His first attempts with thais new method failed
because the unaltered bacilli wers not absorbed and only
gave rise to locel sugguratioh.

He then tried by extraction with decinormzl

|..I-

sode to obtein as far as possible gll the substences

I...h.
.

contained in the becill
This gave bstter results, but contained some
bacilli which glthough dead geve rise to local zbscess
formz tion.
Finally by grinding & well dried culture witnout

any eddition in an agate mortar he accomplished & compl ete

breaking up of the baeilli.
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The powdered masswas then stirred up in normel

@

salt solution and separated by centrifuging with two

layers, an upper one which contained the glycerine
soluble suhstances and which he culled T.0., and &
lower 1ayer‘éontaining chiefly the substences left
benind after extraction with glycerine. he latter
wes agein pounded ﬁith water, centrifuged and the super-
natant fluid decanted. The process was rgpeated
until no more residue remsined. — The admixture of the
various fluids constituted tae T.R.

Koch demonstrated on animzls end man that T.K.

possessed immunizing properties and thris yuite independent.-,

of reaction, in feact he sought to avoid any, which
contrasts strongly with the opinion lie formerly held of
the necessity of reaction in order to cure with ola
tuberculin.

An egnimel immunized ageinst T.R. does not react
to larger doges of old tuberculin, and is therefore
immunized ageinst all the constituents of the tubercle
bacillus. |

New Tuberculin (Bacillary Hmulsion).

oy

0

Insteaa of centrifuging the comminuted bacilli
aefter being suspended in normal saline solution, taey
were merely &llowed to settle &nd 504 of glycerine

aedded for greater permanence.

-Baclilllary emulsion is & suspension of one pert



oy 1

of pulverized tubercle bacilli in 100 parts of distilled
water to which equal parts of glycerine zre added to
ensure stability.

The further modification of tuberculin by Koch
was the result of his agglutination experiment.

During his treatiment of animgls witn bhacillary
emul sion egglutination appeared &t the same time &as
the immunizing properties in tine blood, and he inclined
to the belief that zgglutination was in some way related
to, and part of, the complex mzchiinery of iﬁmunity.
| These experiments led to the opinion thet it wes
better to employ the ground up bacillary mass witaout
separcting into leyers, and that high asgglutinating
velues could be reached, butl with the greatest certainﬁy
end speed when the dose wgs rapidly increased, and
severe reactiogs ogcurred.

Figh egglutination values have, however; heen
obtained without severe reaction, end even in its
gbsence wit; smell doses hy Doctors Bendelier znd
Roepke and with the complete approval of Kock.

Whereazs Koch's highest sgglutinetion velues wers
1-200 and 1-300 these observers obteined by this mild
metnod of administration velues up to 1-1000 even with
Qatiénts in the third stage.

As the result of their researches the following
nropositions have been laia down by them.

(1) By trestment with the bacillary emulsion,

the agglutinating power mey &lweys be raised.

¥



-15-

(2) The bhetter the prospect of iﬁprevement or

recovery the more rapidly the agglutiﬁuting power riges,
and tuae greater tie extent and duration of this rise.

(2) The more unfavourable tie outlook tane more
difficult to raise the agglutinating power at all and
the more rapidly it is lost.

(4) Persistence of a very low agglutinating
value denotes in general progressive disecse.

(5) Determiﬁatien of the egglutinatin
¢l thougu of great velue &6 interest, is not to he

regarded &s an essentiesl factor in the techniyue of

tuberculin treztment.

The Diagnostic Value of Tuberculin.

The specific reaction to.tuberctlin is an acquired
peculiarity. . |

It is not manifested at birth, and increased
with age in_proportion to the known freguency of tuber-
culosis.

A positive reaction implies infection by the
tubercle bacillus at some time or othner.

For purposes of diagnosis four methods or tests
are now in use, |

(1) The Cutaneous.

(2) The Percutaneous.

(3) The Conjunctival.

(4) The Subcuteaneous.
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Von Pirguet has tie credit of first expleining
not only tihe theory, but tne practical application for
diegnogtic purposes of tuberculin vaccinetion.

His observations witna ordinary lymph vaccine led
hirg to the conclusion that feaction within 24 hours
only occurred in &« previously vaccinated subject, and
that it was brought sbout by the union of toxin '"Veaccine'
and reaction products which he termed 'anti-bodies',
and that the presence of these anti-bodies &8 shown by
the reaction to the vaccine is proof of previous infectian;
h in anzlogous reaction occursg when & tuberculous
subiect is inoculatedwith tuberculin, and tne characteristic
local reaction is due to & rapid local formation of
anti-bodies &g the result of tiae tuberculin stimulus,

The formgtion of anti-bodies does not zppeer to
he peculiar to vacciniec and tuberculosis, but applies
to many other diseuses, and probably to ;11 thiose of
micro organismzl origin.

In the cutaneous metraod of Von Pirquet old tuberculin
is used, and in 2 strengths one undiluted, and tae other
& 264 solution with 374 phenol for preserveation.

The undiluted solution has the Ldvantage of being
more'reiiaﬁle, one application being usually sufficient,
whereas witu the diluted, several inoculations may be |
necessary before feeling justified in accepting the

conclusion.
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Some autuorities meintain that the stronger
solution is too delicate, that cases are met witnh which

give & negative reaction not only to tiie dilute solution,

0?\

end the conjunctivel test, but also to the subcutaneous
method of administration, and yet show & positive
reaction to it, "the stronger solution", . The same
guthorities asseri thét when in doubt tihe subcutaneous
metiiod must decice.

Now thAs seems to me to be & peculier and weak
suggestion and in Lhe ahsénce of reasons, which at any
rete I have not been eble to find, end if we récognise
the difference between clinical- and anatomical tuber-
culosis; for if the cutaneous test i; OTIany value at
&ll g8 & diagnostic method, thien the more delicate it is,
the more veluable suould be its service. I have not
. iad occasion to try the subcutaneous method as & confirmatory
test, but have seen & case of intractable ulcer of the
lepg; evidently tubercular in nature, where a negative
response occﬁrred with repested oculer instillations
énd diluted tuberculin after Von Pirguet, but with &
positive reaction with the undiluted solution, and
where rapid heglin; followed tne use of tuberculin emulsion.

Here tihe response to the undiluted tuberculin
Suggested the advisability of trying tuverculin treatment.

With children the dilute solution seems alweys,

sufficient as negative reactions are zlweys followed by
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the scme result when the stronger solution is used.

When & positive reaction occurs it is said to he
ususlly first seen at thne end of-24 houré, but in‘my
cases, about 40 in number, the reaction was not visible
in more then half. Until after that period,-ﬂsually
on the second day's wvisit, 36-48 hours zTfter the
inoculation.

Late reactions sometimes occur as late as the
Zrd or 4th dzy, 2nd in all the ecases of thig clazas
which nave come under my own observation, the clinical
evidences of tuberculosis have been ahsent.

Wihnere evident tubercular diseacse was preéent
except in advenced cuases the reaction has elweys been
exrily and distinct though vearying in dintensity.

Occasionally & negatiﬁe reaction takes place i
spite of tne actual presence of tuberculosis,

Tils seems to be expleined in some cases by the
immunity of the subject from_previous-specific tr eatment,
or &s in the ;dvanced end late stages of the disease
by a faibure of physiological response to tane stimulant
"tuberculin®.

In the late stazes of tuberculosis it regularly-
fzails and in mixed infections it may fail, or the
response bhe delayed until after the second inoculation,
and even then its appeareance may be tardy.

In the fingl stages of miliary tuberculosis and

in tubercular meningitis it is usually negetive.
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‘o generel, but only local symptoms follow the
application of tne cutaneous test, but where deepd
scarification has been practiced, the regional lymphatic
glands are apt to enlarge and become tender. Deep
scarification is unnecessary and should not be made
for enotier reeason, viz. it is ept to cause & severe
traumatic reaction which mekes comparison with the
controls more difficult, &nd hence ninimizes the delicucy

wher=s the

[47]

of the test, especially in those case
reaction is not very pronounced.

The positive cutaneous reaction is a specific
enatomical tubercular lesion, && shown hy Daels who im
microsconic sections of the papules found centreal
giant cells of thne typicel Ranghous form, with epitheliod
and round cells at the periphefy.

This has opened up the question of the possibility

it
L

of generel infection, but so far ne evidence is forthcoming

in support of it.

Prognostic and Locelizing Velue.

A positive reection to the tuberculin cuteneous
inoculation gives no indication of the site or activity
of the tubercular process, neither does it prove that
the disesase the person is suffering from is tubercular.

It simply indicates that at some time the subject hes

come in hostile contact with the tubercle bacillus. A
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negative reaction in general indicates ebsence of

tuberculosis except in advenced cases, in miliary
tuberculosis,-tuhercular meningitis and in artificielly
immunized persons. A negetive response in undoubted
tuberculosis Las no prognostic significance.

Von Pirquet'é metiiod is an extrenely valueble znd

rel iable means of detecting latent end active tubercu-

)

losis as shown by the fact that 97-98 p.c. of known

{4}

cases of tuberculosis both in adults and children react,
end if we exclude tiose in the last stages etc., its
cetion may be said to be consteant.

O n account of its simplicitly and hermlessness
its prophylactic velue, more especially in investigation
and nygienic treatment of school children cannot be
overestimeted, and no doubt in the near future will be
taken adventege of.

The Percutaneous Method of Moro .

Moro, whose method followed tliat of an_Pirquet
rubbed into fhe skin of the epigastrium, or that in
the region of the marmer equal parts of old tuberculin
end anhydrous lanoline.

Various degrees of reaction occur from isolated
scarcely visible red spots, to confluent patches of
many papules. The reaction appears usually witﬁin
48 hours, sometimes within 24 hours, not uncommonly
hpwever, in my experience, not until the third or

fourth day.



The spots or papules remain for & few days, then
gradﬁally subside, with slight desquamation in the more
severe reactions end often with a little pigmentation.l

A more certain reaction ocours if the naturel
faet of the skin is previously removed with ether so as
to allow more ready absorption, and the inner side of
the forearm is perhaps the most accessible and convenient
part on which to apply it.

Its diagnostic value is as one might almost
have expected considerably inferior to the cutaneous
test for nop only is the tuberculin diluted, but the
intact skin, the permeability of whose epitheliﬁm is
Very variabie, is used as the medium of absorption.

The only advantage seems to be that it may be used in
those wio object to vaccination.

It is further said to be the most h@rmless of

&ll diagnostic methods.

The Conjunctivel Tuberculin Test.

Althiough this metnod is often associated with
the neme of Galmette alone who certainly was the first
to draw attention to the diagnostic significancé of
the local conjunctiveal reaection in tuberculosis, Wolff
Eiguer at an earlier period showed the possibility of
& locel conjunctival reaction in theat disease, so that
many feel that justice is only done by coupling each

neme with its origin.
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It is also interesting to note that elthough in
point of time, the cutaneous test of Von Pirguet was
first in the field, Wolff FEisner et the discussion of
Von Pirguet's paper on Cutaneous Diagnosis on May 15th,
1907, mentioned ais observation.

Celmette employed & 1 p.c. glycerine free dry
'tuﬁerculin for adults and %_p.c. for cnildren, ana
call ed the reaction "The Oputhalmo-Reaction".

Wolff Eisuer designated the reaction "The
Conjunctival Reaction" wiich is the more correct as
the ezppearances are slmost elways exclusively limited

to that membrane.,

Method of Preparation of the Tuberculin.

According to Calﬁette this was of the greatest
importance in order to avoid undue irritation.

He recommended & tuberculin precipitated by
95 p.c. elconol, obtained from bovine tﬁbercle bacilli
in the Pesteur Institute at Lille, and f;eed by a
complicated Qrocesu from glycerine resin &«nd wax.

This whilst free from irritating matters, still
retains the potent bacillary hodies,

His claim thet he hes used this test in 10000
cases without harmful effects does not appear to have
been siared by other and subseguént observers. The
preparation in use today and whicii is considered the
best is Koch's 0ld tuberculin in glycerine solution

with ¥ p.c. phenol.



This produces no éppreciable irritetion or
harmful effects wlien used in the abowe percentege, or
even when increased to twice the strength where initisl
feilure to excite & reaction hes oocUrred._ It is
necessary, owever, before instillation, to bé guite sure
that the conjunctive and especially the cornea are
guite nealthy, and that there are no evidences in tae
form of opacities of past injury or disecese.

It has been stated that in perfectly normel
eyes harmful results huve occurred;; this las not been
my experience, and I should think fhat where sufficient
care has been exercised: in the selection snd strength
of solution, such cases must be so smel) that for all
practical purposes they may be regarded as a negligable
guantity.

None tue less these reports have ﬁad the effect
of causing e large hody of prectitioners to discard the
use of Calmette's reaction altogether, they prefering
10 use the safer and more certain method of Von Pirguet,
In very young clhiildren for reasoné of convenience and
ease of zuplication, the cut;neoué test is certainly
preferable to tne conjunctival and should always be
adopted.

The method of instillation is of considerable
importance. The lower eyelid should be slightly
retracted whilst the eyeball is elevated by the petient,

and the drop of tuberculin gently olaced without touching
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the conjunctive near tiie inner cantlivs, if the process
is roughly done or the reagent dropped from some
distance on to the globe of the eye, undue irritation
‘and lachryimetion is apt to occur, &nd the tuberculin
in pert, or wholly wasied away.

It increases the certuinty of reaction if the
petient for & short time remains looking upwdrds and
&8 far as possible avoids hlinking.

The reaction when positive is usuzally seen in
from 4-36 hnours; generelly best at the end of 24 hours,
and varies from & feint redness limited to t;e inner
canthus end semilunar fold to & more intense injection
with & serbus, or more rarely e purulent secretion of
the whole palpebral, and ocular conjunctive.

Sligihnt reactions have & tendency to appear
lete, and are often best seen after 48 hourg.

Unless one is prepared for the extireme delicacy
of this test, many cases will be regarded as.negative,
w“icﬁ.are undoubtedly positive.

A very ‘careful comparison of the two inner
centhi and semilunar folds with the eyes elternately
directed outwards will show any difference in tint
of these parts, and the slightest appreciable injection
of tune eye, in widch the reagent hus been placed must
be reguarded as positive.

The weeker solutions of Celmette's tuberculin

not unfrequently fail to excite & rezction, even when
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tuberculosis 1is undoubtedly present, so tuat it mey be
necessary not only to repeat the instilleation, but also
to increase its strengtn,_before accepting the conclusion.
When & repetition is called for either the same
or the opposite eye mey be selected.
It has been asserted that to repeat the instilla-
tion in the samé eye, or even in the other is liable
to lead to & felse result, and tunerefore an incorrect
diagnosis on the ground that after the first instilla-
tion, the patient formerly perhaps free from tuberculosis

now possibly becomes an infected subject, and thus
reacts to the second application.

The chief disadvantage of using the opposite
eye is that the one already used cannot so safely be
used as a control.

Some prysicians meintein that repeated instilla-
tions are not unattended with danger to the eye; this
has not been my experience.

After & positive conjﬁnotival reaction no matter
Lowever slightiy marked, no further instillations shoulad
be made, nor should ihe subcuteneous method be used &as
& confirmatory test, at any rate for severzl days after
.compl ete subsidence of &ll redness, &8s severe recrud-
Iescences have been known to follow the hypodermic metlod,
and in a few cases this has repecated itself after each
injection of tuberculin for therapeutic purposes, with

the result tnat specific treatment has led to be abandoned.
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For tie same reason it is advisable not to use the
conjunctival test after the subcutaneous.

Calmette's reaction should not be used in
sucklings, or in scrofulous children under 12 months
old, but in older ones the reaction is much the same
&5 in adults. It-is more convenient, however, aé
has already been stated to employ Von Pirguet's test
in €1 young subjects. Pogitive reactions hzve been
recorded where there was no evidence, certainly no
clinical evidence of tuberculosis as in carcinoma,‘
scerlet fever, rheum&toi& arthritis, acute rheumatism,
secondary syphilis, acute broﬁcnitis, enteritis, etc.
and from this the non-specificity of the reaction has
been deduced, but the regulerity of t:{e appearanc e
of the conjunctival with the other diagnostic methods
must be regarded zs something more then & mere coin-
cldence. .

Further absence of clinical evidence must not
be taken as synonymous with enatomical freedom from
disezse.

A positive reaction implies the presence of
specific reacting antibodies, which indicate active
or latent tuberculosis.

In advanced disease Calmette's reaction may
feil &s mey all other disgnostic tests end for the
seme reasons, viz. fallure of physiological response,

anti-tuberculosis in the serum of the patient's blood etc.
£
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The disadventages of Celmette's test are firstly -
That several instillations of increasing strengths
mey be'required before & reaction is elicited, or
before one can feel justified in accepting the result,
and according to some zuthorities this is not unat-
tended with denger to the eye. Secondly - That oc-
cesionally after its use, {reatment by tuberculin
Hes to be suspended on account of conjunctivel conges-
tion and inflamaation following each injection.

Bandelier and Roepke give the following instruc-
tions regerding freqﬁency of instilletions and strengths
of solutions.

Four instillations varying in strength from
=1 p.c. in children, and 1-4 p.c¢. in adults, at
intervals of two deys.

Should no reaction follow one may infer the
absence of tuberculosis.

Although cases which require repeated instilla-
tione usuelly belong to thé gquiescent order, this is
by no meens cdnstant; an active tuberculer focus,
especiully in the earliest stage may require repetitions,
whilst an old dormant-one mey respond to the Ffirst.
Calmette's test must be regarded as & useful and
reliable diagnostic metiod, and provided suitable
cagses are sclected, and the contra-indications known

it is practically free from any hermful effects.
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The Subcutaneous Tuberculin Test.

This, the oldest diagnostic method is performed
with Koch's o0ld tuberculin obtained from cultures of
humgn tubercle bacilli. .

Another tuberculin prepared by en analogﬁus
process from bovine tubercle bacilli is also occeasion-
glly used, but as it is less certain in its aqtion,
and the reaction occurs later, it is ﬁot frequently
employed. .

Two dilutions are employed 1-100 &and 1-1000
with the usuel 4 p.c. phenol for preservation purposes.
Accuracy of dosage is one of the.great adventages of
this test, and when it is remembered that tuberculin
is the most powerful therapeutic agent we possess, the
impor tance of this is at once apparent. In all other
diagnostic methods the dose per individual is inceal cu-
lable, depending &s it does upon the medium through
winich it is cerried.

Tuberculin has heen given intravenously, &nd
in this way. I The reaction time is shortened, bt in
addition to the inconvenience and skill required in
its administration, more especially in young children
and stout persons, the risk of exciting & severe reac-
tion malkkes it & less desirable methad tnen the subcutaneous.

Koch's dictum conveyed in his first communication,
that "To attain & reliable result tuberculin must be given
subcutaneously” is as true today as when it was uttered,
for the subcutaneous method stands preaninently tiie mos t

trustwor thy of &all diagnostic testis. .
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Dosage.

Great differences of opinion have preveiled
&s to the size of the initial dose and also as to
freyuency &nd rate of increase 0f suhsequent doses,
before tie pregence of tubercuiosis can be excluded.
Koch's first instructions were: Begin with 1 milli-
gremme, increase to 5; and finally to 10 milligremmes.
This initigl dose has been found too lerge, especially
in delicate and nervous subjects, and in ceses of
recent infection.

It is now universally agreed that the following
seyuence of dosage should be adopted for adults, and
helf the yuentities for children.

Initizl dose 5 milligramue.

Second dose 1 milligreamne.

Third dose 5 milligrammes.
¢« Fingl dose 10 milligrazumes.

Should there be no responsé to the initial dose,
it is absolutely essential for the production of &
reaction to increase tiie succeedﬁng doses suddenly,
for withh & too greduel increase & tuberculin tolerance
occurs even ia tubercular subjects, at the same time
this increese must not be too abrupt lest a severe
reazction supervene,

A rise of temperature however slight is a contrea-
indication to sny furtaer increase of dosage, but the

Sarme dose may be repeated.
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In delicate and nervous persons it is better to
repect the same dose & taird time hefore proceeding
to thie higher gquantities.

A feature especially cnaracteristic of tuberculin
and insisted upon by Koch, is tnat & second dose even
of the seme magnitude not infrequently calls forth &
reazction in & tuberculous subject who did not respond,
Or whose response was aoubtful to the initiel dose.

Another feature, znd one of great interest
and practical importance is, tnat should the slight
response invoked by the initiel dose subsicde on giving
& second of the same size, and more especially with a
.lerger dose, the opinion mey safely be held that
tuberculosis is absent.

From this it follows thet we snould only increase
thhe dose when no reection follows, otherwise repect
the initisl dose.

0f late yeers « condition of hypersensitiveness
to solutions conteining albumen wien given hypodermically
end called anaphylaexis, haes been szid to occur with
tuberculin injections, and that as the result ofthe
essimilation of the proteins contained in tuberculin
a& repetition is notl unettended witih danger.

The same objection Xzs been raised and on the
seme grounds to the repetition of dipntheritic serum
in dipntheriz, and severel sudden deaths have been

-

recorded wuicsn were thought to be due to this cause,
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and not as previously assumed to the diphtheritic toxin.
On theoretical grounds the phenomena of anaphylaxis

seem pretty well founded but are so variable and in-
constant, tiat as yet for zll practicel purpose, we
must admit we know little of real ¥alue, certeinly as
far as 1 knbw, no untoward effect which could be at-
tributed to it has occurred after injections of tuber-
culin in tubercular subjects, and anaphylaxis is unknown
in the hezlthy and in doubtful tuberculosis even after
large and repeated doses of tuberculin.

The Mzximum Dose.

A great deal of controversy hes centred round
this guestion.

Kochn stated and others nave agreed wits him
thet the maximum dose sﬂou}d not exceeda 10 milligrammea,
but he was in the habit of repeating t:ﬁs aose héibfe
assuming the absence of tuberculosis, and undouhtedly
ceses of tuberculosis do oﬁcur, usually o0ld and latent,
especizlly in glands, which only respond to & repetition
of tie maximnﬁ dose; as the objecﬁ however of any
dizgnostic method is not to stir up lesions which
for @1l practical purposes are cured, it is now gener-
ally agreed thet ¢ negative resﬁonse to a single
meximum dose excludes tuberculosis.

Mode of Action of Tuberculin.

Meny theories have been put forward to explein

tihe action of tuberculin,



Kochi himself expleained the reaction by the
increased histological and metaﬁolic chenges in the
“tubercular foci.

Ehrlich regarded the middle of the three lgyers
of cells which surround & tubercular focus as the seat
of reaction.

In it the cells which are still capable of
response to the toxins of the bucilli produce the
antibodies which are the essenticl chareacteristic of
the tuberculin reesction.

Thne Albumoge theory, advenced hy Kﬁhne, Matther,
and Kreal which denies the specificity of tue tuberculin
reaction, explains the reaction by assuming that tne
albumoses in tiie tuberculin are atirected £o the al-
bumoses in the diseased aresas whnicli causes the local
reaction, and al the same time, and by the scme means
the albhumoses previously present in the diseased foci
gre thrown into the‘cirﬁulation resul ting in & general
reaction.

This principle argument ageainst this theory is
thet tuberculin freed from elhumose causes boti & locel
eénd & general reaction, and further much larger doses
of eélbumose thun arecontained in tuberculin is required
to produce & toxic albumose:effect. The theory of
Carl Spengler is very ingenious. He out forward thel
suggestion that uncombined toxins ere present in tae

organs or their cells, and that antibodies in the blood



keep them in check, but when the tuberculin toxins

are injected, some of tihe antibodies are drawn off

from the blood, and the balance is upset with the resilt
hat the toxins from the tissues flood the circulation.

The Tuberculin Reaction.

This manifests itself in & two-fold manner,

1st, Local or specific.
2nd, General.

The locel reaction shows itself principelly in
increased evidence of disease in the tubercular areas.
This accentuation of physiceal signs is now regarded as
of zlmost equal testimony of the presence of the disease,
as the finding of the bacillus itself. The localizing
action of the subcutaneous metzod is one of tie great
adventages of this as compared with the diagnostic
tests.

The zugmented physiczl signs end éyngt0ﬁs vary
of course withh the tissue involved in the morbid process.
Glands hecome tender and swollen; the cutaneous tissues
red and oedemetous; bones and joints indicate its
presence by pain a&nd swelling;, increased expectoration,
pein and érepitation menifest themselves in the respir-
'atory organs, and tubercular foci in the nervous system

=

give their corresponding indications.
Tiie generel reaction is characterised by thiose

of fever in genersl,
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A rise of temperature to various degrees according
to the severity of the reaction with rapid pulse and
increased respiretory action, headacne, tairst and malaise.
This reactién is generelly abrupt in its onset, and
as eguelly rapid in its subsidence, leaving for =
short time & feeling of well-being, and &n absence or

emelioration of many of the former troublesome symptoms.

Contraindications to the use of tuberculin subcutaneously

For disgnostic purposes.

It is necessary at the outset to emphasise the
fact that tuberculin for diagnostic purposes should
not be used as &en &lternative methnoa; thet where the
ordinary metnocs ere sufficient to establisi & diagnosis,
the subcuteneous test is not only superfluous, hut
under certzin circumstences may he attenced with positive
narm. - ‘

In advanced cases of tuberculosis the tissue
capable,of reacting mey be smell, snd antituberculin
present in such guantities in the blood, that toxic
doses may be regquired hefore & reaction can he elicitec.

A temperature gabove normal, 986 in the axille
is als0o & contraindication, on account of the difiicult,
in correctly estimating the reaction fever, and besides
tiis the reaction processes which cause tue fever
inter fere with the action of tuberculin,.

In some nervous subjects the temperature is very

unstable, and in these cases provided the temperature
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can be referred to the temperament and not to a local
focus of disease tuberculin mey be used; slight
reactions, and occasionally even more severe ones are
however sometimes difficult to estimate at their proper
value. i

The subcuteneous test should not be used in cases
with recent hoemoptysis, for not only gre the cough and
expectoration increased during reaction, but on account
of the destruction of tubercular tissue the tendency
to haemorrhage is increased.

Advenced and serious heert disease is al;o &
contraindication more especially those forms in which
the myocardium is involved.

The Urine in &ll casges éhould he examined prior
to its administreation, for kidney diseuse even of &
non-tubercular chnaracter may be seriously aggravated.
Epilepsy whicn may have been quieﬁceﬁt for yewurs,
has been reanimated and thus is held & contraindication.

n -In hys»eriu tlhe tanperature from slight calses
mujasgillat , nence thig method in such cases may
have & qualified value, but where the locel tests are

egative and tue tubercular suspicion still exists,
its use may decide tune guestion.

In miliary tuberculosis, the intestinal ulcer-
alion with peritonitis, and during convalescence from

s

severe diseases such &s typhoid fever, sneumonia, pPleuris

etc., it is advisable to withhold its use for fesr of

aggrevating end disseminating the disecse.
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In cases with & tendency to cerebrazl h&eﬁorrhage,
end in severe diabetes it should not be used.

Keeping in view these contraindications and
remembering that the object of the subcutaneous test
is to establish an ecrly dia_mosis, and to locate the

disease in those cases in which the usual clinical and

-
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bacteriological methods fail, it must be regarded
velugble and safe diagnostic agent. Before leeving
the diagnostic methods tie needle track reaction of
Escherich may be mentioned. It is reelly & modification
of Von Pirguet's, and an attenuatea subcuteneous test
witn & local, and generazlly no constitutional reaction.
Half o milligramme of 0ld tuberculin in 1 c.cm.
of normal saline solution is prepared, and en initiel
dose of T%-milligramme injected into the inner side
of trne forearm,
With & positive reaction inflemmation arises in
the subcutaneous tissue, and shows itself usually
within 24 hours as & sharﬁly circumscribed red spot,
oedenatous at its margin and somewhat teander.
Thie characteristic reaction is not at the site
of puncture but at gome distance from it.
A maximum is reached in 48 hours and puasses
off in the course of from 4-10 days.

4.

Thie needle track reaction is said to be of
especial service in estimcting the significaunce of
Tever and temperature ogcillations; thusfever without

& locel reaction would indicate the non-tubercular
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chaeracter of the lesion, but even when the greatest
care is taken occasionslly & febrile reaction occurs
and_as fever under precticelly &ll circumstances must
be regarded s an ahsolute bar to the subcutaneous
administration of tuberculin for diagnostic purposes,,

cetions and .contraindications are preactically

=
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synonymeus with the ordinery subcutcneous test.

Tuberculin in the Treatment of Tuberculosis.

In & disease like tuberculosig with its varied
meni festations, its acuteness and chronicity, it is no
easy matter to estimate the real value of any specific
system of treatment, and in many cases yeurs must
elapse before its true position man be stated.

Especially is this true in relation to tuber-
culosis of the lungs; where temporary improvenent
takes place often under different methods of treatment
but there gre cases and hot & few where the results
of tuberculin treatment are so rapid, striking and
apparently permeanent, that in &ll feirness, in this
its second adfent should be recorded.

Like all other remedies of a specific character
it has its feilures, and when used indiscriminetely
its disasters, but applied with care and caution I
am convinced tuet in tuberculin we have an agent of

undoubted merit, not only in one form of tuberculosis
but praectically in all cases where any reasonable hope

of amelioration or cure can bhe entertained.
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0f late years we have heard a good de&llof the
value of the opsonic index as a guide to the adminis-
tration of tuberculin and of vaccines in genersal.

This may be true in the hands of experts and
those who have auple time-and leisure &t their disposél,
tut uvuntil its technigue issimglified end its results
more reliagble, it will remsin practicelly Worthless
to the generel practitioner.

He must rely upon clinical indiceations as his
guide and in my experience these are &ll sufficient.

Some tuberculin enthnusiasts have of recent years
sought to minimize the importance of senatorium treat-
ment, and neld out tuberculin as almost & pznacea for
&ll tubercular ills, & course which is again likely to
Qlaée the remedy in a felse position.

The two must be regarded as interdependent if
the best results are to be attzined, and &ll my cases
as fer as was possible have had the sdventage of both
methiods of treatment. At the seme time if I were given
the ‘choice bétween sanatoriwn treatment and no tuberculin,
end tuberculin treatment with ordinary lheelthy surround-
ings I should prefer the latter as more likely to be
immediately and permanently beneficigl. Although
tuberculosis of thie lungs is the most frequenti form
met with by the gener&l practitioner, menifestations

of the disease in other orgens znd situations are by
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no means infrequent, and my experiénce is that tuberculin
is eyually if not more efficacioué in these Ceses

than in those of the pulmonery organs. Todey, open eir,
good feeding, appropriazte exercise and tuberculin

ghould be regurded as the besis of treatment in &1l

cases of tuberculosis, and-in & large proportion,

especlally of early cases tiuese meeasures are successful.

Where tie disease attacks the extrenitiés Bier's
puassive congestion method oughit in addition on &ll
oﬁcabions to be-given & long and fair trisl, as I have
séen tiie most unlikely and epparently hopeless cases
recover under its use.

Thie great cardingl principle to he observed in
tae admihistration of fuherculin is the "avoidence of
reaction“, and this in the vast majority of cases is
possible provided & minimal dose of g%aa-mgm. is commenéed
witih, and this is repeated once or even twice should
the sligniest reaction occur. Tne frequency and
dosage very - with each patient but no atteupt should
be mede to hurry the treatment in the false Lope of
obtaining & reapid cure.

An interval of & fortnight between each injection
is & good working rule; but in some cases it is in the
interests of the patient to give them earlier , whilst
in others.tnree or four weeks interval should intervene.

As long as any induration exists at the site of

inoculation, a second injection should not he given,
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and ﬁhen repeated it is better to be content with tiae
same dose. It is evident from tlie above-gssartions
which I believe to be true that each case must be
trezted on its own merits, and the‘general condition
bf tlie subject, the pulse, temperature, and the local
condition at tihe site of injection serve as guide for
future treatment. As to the site of inoculation, 1
hiave fdund a8 tlie result of trying various locglities
that betwesn the scapulae the most suitable. The
Tforearm 1s & very convenient place hut unless rest of
the part is enjidned, an inconvenience to meny, local
irritation end.&abscess formation are apt to occur.

In oﬁly one cuse wnd this was where the injection
w“s-aiven in the forearm liz.s abscess Tformation occurred.

This dia not appear to be due to zny feult in
the preparation or technigue &s subseguent injections
were followed by indurgtinn end softenéd, and then
by rapid absofptiOﬁ without rupture or incision. I
Wos nmuch imprezse@ by the peculiar local feaction of
this patient, a girl of 17 years, witha tubercular glands
on hotu gides of the‘neck, one of which had suppurated
and wiich was incised and scraped.

The first ingection was in the right forearnm,

“dose 35%5 mgm. tuberculin T.R. Bacillary Eaulsion.

Four days later a hard, somewhat tender swel

=
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ing
occurred close to the.site of puncture.

This somewhat rapidly softened and on the seventih

dey ruptured.
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No treatinent wes sdopted heyond a clean dressing
and the part repidly hesled leaving some pigmentation
of tlie skin, 5

During tihis time there were no constitutionsl

e = ]
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symptoms, no rige in temperature or zltered pulse rate.
At thie end of three weeks &ll induration hud
disappeared et tne site of inoculetion, and &« second
3 - 1 = X 2 1 3
dose ol Fppy MEH. wes glven into the leff arm.
On. the seventh day & locel hard swelling of
slightly larger extent thun that whica had occurred
on the right arm formed, then softened, but now instead
of emptying itself througi the skin wus guickly absorbed

end in 10 deys nothing weas to be felt at the site of

.

injection. A trird injection wes given at the end of
another three weeks into the right arm, dose-gﬁ%ﬁ mgm ,
ten days elepsed and then & much slighter induration
without softening took place at the site of inoculation
and in & week no trace of thickening could be felt.
Subseyuent injections nave not been followed by any
induretion.

Now it has been suggested that local abscess
formation meay be due ta.living bacilli in the enulsion,
but tie evidence in this case seems to my mind entirely
opposed to such a view, as it 1s not likely that the
e&bscess would have hesled so repidly under sucih conditions,
ena Koc:: himself in his earlier communications pointed
out that wihilst constitutional immunity was produced,
locegl abscess formetion dﬁe to some irritent generated

by the bodieg of the "dezd" hacilli was not uncommuon.
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Contraindications. 22
Many assocleted diseases and con 16itions mos . of
wiich have elready been mentioned, are neld to contra-
indicate the tlierapeutic use of tuberculin, but in
actual practice tue number of caseg where it would be
dengerous or unwise to-use it is compargtively siaell |
Hizéd infections with 41¢“er temperatures ere
perlizps tie mnst.frequent ana impor tant COQtra1ﬁalCutlﬂ*b,
but nere tue associated microorganism iz the bhar to
treatment, anc provided i1ts influence can be overcoue
by suiteble vaccine etec. treatment, tuberculin in meny
ey

s
Lo

cases may be used with advent

my experience is that these mixed infections

[N

Age
are fer more freguent in the lete stages of thb“fCthSlb,
when treatment of any kind is least effectiye.

In the early and most curable stage mixed in-
fections are much less common.

Early diugnosis is therefore tive host way of
avoiding mixed inieqtiﬁns end most other céhtraindications.

Heart diseuse and disorders of the nervous syste
do not in my opinion contraindicate the use of tuber-
culin, provided the patient 1s otherwise suitable, and
on more then one occasion, probably ag the result of
the confidence placed in the new remedy, I hive kgoﬁn
tuberculin to have & distinct sedative action @nd annoying

slight variations in temperature subside. In phihisis

[N

with severe haemoptysis it is better to withhold its
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e but smell huemorrhages are not uncommonly arrested
: _

during its sdministration.

In tuberculosis complicated with clronic kidney
digess®s tuﬁerculin is not likely to bhe of muck velue and
mey possibly irritete thie diseased organs, &lthough I
hzve never seen any indlcations in the urine where the
kidneys were healthy suggestive of irritation.

Wiere the diseasge of the renel tissue‘is tuber-
cular tuberculin gives the best chance of recovery.

Form of Tuberculin used.

In my eaerlier cases tuherculin T.R. was used,
later tuberculin T.R. Bacillary Fmulsion and I think it
& more effective agent.

o S 3 . e 1

The initiel dose in &ll cases has been /A MgM.

5000
both for zdults znd young children.
1 T

In the very young 10000 2&m. has been tie
Minimum initial quentity administered.

In no case have I found it necessary to exceed

.

— =
500 Mgm. as & maximum dose.

The patients have been drewn from all classes,

e i 2 b 1
SO of whowm were compelled to continue their work and
A T e L 1
wiio were able and free from fever were &llowed to
g

° &bout, but advised to rest for the Ffirst. few days .

In hospital the temperature anﬂ pulse are taken
EVery four hours for the Tirst three days, after this when
tﬁere is no deviation from normal the usual morning end
ey en i Y

observations are made. Every case ig weighed

Brig
¥ to treatment and this is repeated each week.



A girl 17 years of uge whose cese has already
been 5artia11y recorded, who ved bilateral enlar gement
of the cervical glands, one of whicl: softened, was
incised and screped. In this patient the result of
‘treatiment wliich heyond the operative meesures adopted
was by tuberculin, was most satisfeactory; the wound
healed repidly end in tlhree months time no gland could.
be felt in the neck.

Constitutionally she seemed to derive even
more benefit, for, from being an snaemic badly nourisned
individual in & very short time_sﬂe geined colour and
put on weight, and in every way expressed herself as
Being mucit better. :

The injection which formerly caused local
irritetion and induration and on one occesion suppuration,
now are given without the slightest local chenge.

Case IIL.

This was & middle-aged female who at 15 years of
age had had tine right foot amputated for tubercular
dlsease of the tarsus. Sine ceame into hospital with
Pott's disease of the spine and paraplegia, also witL.
tuberculer disease of tiue left tarsus aﬁd tie right
elbow. Tubercular with Bier's trectment end rest have
resulted after 18 montig in &ll these lesions ‘being
heeled, and she is now & stout ruddy women, able to

go about in her former manner.
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The patient is convinced that tle tuberculin
hes played a most imporknt part in her restoration,

s prior to its administration she had practically head

m

the same treatment for many montng with 1little or no
improvement.
Case III.

This was & young girl of 12 years of good family
history, and who hed always énjoyed good hegl th ﬁp to
9 montis prior to admisgion to hospitel, when she began
to complain of frequent and paeinful micturition espec-
ielly at night. Tubercle bacilli were found in the
urine, she had no temperature znd she seemed a favoureble
case for tuberculin. Tuberculin wes given and gradu-
¢lly increuased but no improvenent followed.

A suprapubic operation was performed with the
object of dreining the bledder and seeing if gnytaing
further could be done but the whole interior of the
orgen wes found infiltrated with tuhercﬁlar grenuleations.
Tne patient died exhausted 3 montihis after the operation,
tuberculin aaving hzd epparently no effect.

Case IV.

This was an intractable ulcer of the leg which
had repeatedly hegled and broken down during ihe previous
18 months. Shie presented tie facies of congeniteal
syphilis and ganothier sister's appearance corrohorated
tiiis view, but the usual antisyphilitic remedies had

no effect. Seversl members of the femily had died of
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phthlsig, and Von Pirquet's react&on weas positive.
Tuberculin was given every 14 deys and the ulcer was
healed in 6 weeks.

Case V.

A young man 20 yeers of age withh tuberculsar
glands of tae neck on hoth sides. Thoge od the right
suppurating which were incised and screped, tuberculin
wes glven in increaging doses every 14 deys without
reaction. The wound practicelly healed by first
intention tue glends slowly decreased in size end after
% months treatment could scarcely be felt, he gained
in welglit and colour, and now after 4 montins treatment
is gquite well.

Cese VI.

A female 28 yeurs of age with. faeirly advaenced
tubercular diseuse of the left apex of trne lungs,
tubercle bacilli were found in the sputum.

Tuberculin wes commenced in June 1910 and now
after 4 months treatment, althouzh she has contiﬁued
Yier householg duties she looks &nd feels decildedly
hetter. The dullness hes diminished, the cough end
expectoration has decreased and she has geined 7 1lbs.
in weignt. I.B. are lhowever, still present in the
sputum,

Cese VII,
Boy aged 6 yeers admitted into hospital with

eerly hip diseuse; Xreys showed blurring outline of
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tue joint. Rest and tuberculin were followed hy
replild improvement in generel heelth and locel symptons.

Discherged et the end of six weeks as outpatient,

[

increased in weight, free from pein, and wearing e«

o

Gouble Thomes's hip splint.
Nine months heave now elapsed and tine boy has
guite recovered.

Case VIII.

A mele dentist aged 21 with cough, wasting, and
tubercle bacilli in the sputum.

The physical signg consisted chiefly of Ruonchi
eand occusionsl scattered moist sounds through ot
lungs.

There wes no appreciabhle dullness or local
limitations of respiratory expansion.

The first injection of‘z—L— mgrm, of tuberculin

v 5000
was followed by & feeling of illness and' prostretion
and he retired to bed with & temperature of 100 F.
This suvbsided after 2 days.

Thie opsonic inaex prior to the injection wus
- 55 compared witih my own blood, 15 days after the
posonic index was 7. .

PR

iong were continued et first with the

ct

e

The iniec

{

sume dosage without reaction, and now aftér 2 months
treatment he has gained ﬁO 1bs. in welght. His genereal
condition is markedly improved, practically no physical
signs are aetectavle though & few T.B. are still present

in the sputum. He hes followed & busy profesgsional

prectice the whole time.
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Case IX.

A girl 18 years of age, & cotton weaver by
occupation who for 8 years had had & sinus in the
foot from caries in the tarsus. Suddenly slie weas
seized with acute &abdominel pain, vomiting, and when
seen ned & tempersture of 102-2. She wag thought 1o
neve & perforation, bult on apdomingl palpation an ili-
definedtumour with partisl resonsnce could be felt
in the left loin, evidently matted intestine, tae
result of peritonitis of tuberculear origin; there was
no diarrhoec.

Thie tempereature and paln repidly subsided and
at tae endlof 10 days tuberculin 36%5 mgrm, was given;
this was repeated after 14 days and at similar intervels
with increzging doses without reaction. During 4
montns treatment when Improvement stesdily oceurred,
botha constitutionally end locelly she nzd only two
sligut attacks of local peritonitis of short duration,
the first & weex-after the first injection, the second
ruch less severe at tlie end of the fourth week. fie
tumour which -on admission was the size of & child's
head, on Her discharge wes scarcely discsesrnible. Trie
sinus which was screaped was heeled.

Case X.

A female Lousékeeper 42-years of zge with dlseuase
of thie sacrum snd Gischarging sinus and stephylococcic
infection; & vaccine from ner own qocci was glven

glternately with tuberculin; sinus hezled in 4 months.
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Cese XI.

A femzle 28 years, rousewlife, a tubercular sinus
b

l‘D

of foot. Bier's treatment and tuberculin effected’a

0

cure in three months.
Gase.XII.
Mzle 18 years with Heemoptysis but no ‘T.B. in
sputum, & family history of tuberculosis.
Lioceld Rhoncﬂi and a few fine cregitations at the
rigat apex. The acemoptveis ceased and no physical

signs were heard at the end of 2 montis,

e who 3 years previous

w

A femsle 25 yezrs of &

o

had hed left side pleurisy witn effusion, advenced
cisease of tue left lung, T.B. in the sputum; after

4 montus treatment no improvement in the physical sigre

could be recognised althouglk _she stated sie felt better,
and had geined 5 lbs. in weight. There was zlweys §

slight reaction after eaci injection in tiis case, ahd
& minimum dose was never exceeded.
Case  X3Y.

A fengle, &7 years, tailoress, with slight

dullness above tae right clavicle and occesionel crep-
itation, cough and diarrloea, the last of 18 montus
duration. Tne diarrhoez only occurred in the morning,
and wes attended by colicky peins but there was no

abdominel tenderness or induration. -T.B. were prestnt

in the sceanty sputumn,
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After 4 months trectment with tuberculin eand
open air, the cough and expectoration lLid ceazsed, and
beyond slignt impsirment at the right apex, no physical
signs were present.

The diarrlhioea was muchh less troublesgome and
peinful, but had not cezsed. Von Pirqguet repeated
eve.negative results,

Case XV.

A femele 17 years of cge with an obstinate skin
affection of 7 years duration involving the feace, and
wnich hed been diagnosed at & skin hospitallas Lupus
Brythematosus geve & well marked positive reaction
with Von Pirguet.

After the first dose of tuberculin improvement
was distinct and in & month one side of the face was
free from disease, and the gkin was_almost normel in
texture, the other side although not showing such a
rapid change had also improved. ° After 4 months treat
ment tie skin looked heclthy and wes apgarentiy free
from diseuse.

Case XVI.

A boy aged 7 years witi the facies of congenital
syphilis.and stunted growth wes admitted into hospital
for extensive glandular enlargement on botn sides of
the neck.

There were bilateral corneal opacities with merked
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photophobia and conjunctivel congestion. Antisyphilitic
treatment had been tried without effect.
The spleen was normal &nd & bhlood examination

revesleda the following condition.

Heemoglobin. 7551,

Red cells, 5,360,000,
Col. Index. i

Waite cells, 10,980.

Differentisl Count.

Polymorphis. -~ 70%6 p.c.
Monomorph. 28+4.

Fosinophiles, Nil,

Von Pirguet's reaction was positive, and feirly

well mearked.
fdy s 1 !

Tuberculin B.E.‘gﬁﬁg mgrm., was gliven.

Three days later the photobia hzd gone, and the
conjunctivel congestion was muchi less. Before the
next injection was due &t the end of 14 deys there weas
eppreciable diminution in the glandular swellings.

In no previous case have I seen such rapid and unmis-
takable improvement follow & single dose of tuberculin,
nor was tlLis change limited to tlie parts diseased,;

his whole genercl condition seemed to be venefitted
and at the end of six weeks he wae precticelly well,

Beyond tuhne ordinary hospital diet and the
aedministration of tuberculin notuing was done end &s

he came from & good home the difference in his condition
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may feirly be ascribed to the tuberculin.

Cese XVII,

m

A girl 16 years of age admitted wity e e el
. (=%

peritonitis.
She hed recurring atiacks of pain wity slight

fever.

Tuberculin in minimel doses of 1l
+ 5000 grm,., were

given every 14 deys in the apyrexiel periods wut no
improvement occurred,

This girl died from acute generel tuberculosis
4 months zfter sdmission.

The tuberculin injections were not followed on
eny occasion by rewction, ana the acute disgemination
occuwrred just wiaen another injection was due, I cannot
say that the injections in no way contributed to the
spreed but the impteasion left on my mind wes thaet the
did not. Thae patient clweys expressed herself better
&fter ezch injection and looked forward to them.

Case XVIITI.

o

This case is one &lso in whieir tuberculin feaile
to produce any effect.

A girl 18 years Of age with tubercular ulcera-
tion of the bowel and slight epical affection of one
lung witn T.B. in tle sputun.

She wes en almost apyrexial case, the temperature
never rising ahove 99°F,

Tuberculin was given for sever:zl months but

without any effect.
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Wo reaction followed and the doses were increased.

She was t'“el hove and died 4 months later
exheusted.

Case XIX,

A boy aged 5 years with & bad femily history of
tubherculosis, nis fether heving died of putaisis end a
younger brotaer having tubercular disease of the mete-
tarsal bhones, was sdaitted for tubercular disease of
tie Lip of six months duration.

XRay snowed blurring of outline of effusion
into the joint.

He wes put at rest end tuberculin given. His
general ana local condition guickl, improved and at
thie end of six weeks he wes discharged witi & double

Thomes's nip splint, 1ﬁog?qg muctl better and free from

&ll joint symptoms.

Cuse XX,

A man 28 years of age adaitted with pleural
effusion.

Clear fluld wes drewn off which showed a great
excess of wmonomorphounclear leucocytes. No tubercle
beecilli were found in the sputum, but Von Pirguet gave
& vivid positive reaction, wnd the tuberculo-opsonic
index was +7 pointing to the tubercular natwe.of
his condition.

Tubeyculin was given, no fluid reaccumulated
and he was discharged in good heelth at tle end of the

fourta week.
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Summary end Conclusion.

Althougis during the lest fifty years there has
been &« merked diminution in &1l forms of tuberculosis
in this country, tabes mesenterica excepted, it is doubtfid
if tais decline, whicli to. e large extent is due to
improved sanitary conditions and better housing, will
continue unless metiods other tilan physicel exeminetion
are adopted witih tae object of its earlier recognition,
thvs wllowing preventive and curstive measures to be
adopted at tie most favourable moment.

In fact the modern crusade ageinst tuberculosis
stands or fells on this gbility to diegnose before the
infective stage or at any rate to recognise 1t &t tne
ezrliest possible date.

Of late years attempts have heen made in this
. @irection and wits considersble success.

e discovery of the tubercle bacillus as the

Lo

causative agent initiated &« new era in preventive treat-

¢

ch
b

ment, and-it is

"

10w the usual practice for practitioners
Lo exemine morbia products for the orgenisms

thiemselves or 1o seek the opinion of the meny laboratori

L1

o
private or municipal provided for that purpose.

In the still ewrlier cases, or where tubercle
bacilli‘cannot be found, tue verious cutaneous iethods
give when taken in conjunction wita clinical symptons
and signs feirly relizsble indications for treatment

both of & srophylectic.and therapeutic kind.
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of t;e several local tests, Von Pirquet's
reaction must be regarded as the most veluable &nd
reliable. Properly carried out it is free from danger
and hes rendered Celmette's metnod with its possible
risk to the eyes superiluous.

"Moro's test except in tliose rare cases where
patients object to vaccination hes no. advantage over
Von Pirguet's eand on eccount of its heving to_ac£
through unbroken skin is less trustworthy.

With & positive Von Piryuet's reaction it is
unnecessary who unwiae to go further end use the
subcu taneous method, hut there ere cases 1 helieve,
althougn none have «s yet come under rmy own personal
observation where &ll locel tests have felled and yet &
positive response has occurred to tie subcutaneous
test proving the tuberculur neature of tihe subject,
so thet the latter test must be regarded as the most
delicate and the finel court of &poeal.

As o therapeutic agent tuberculin is, preperly
administered end wits due regard to contraindication,
dosage, etc. unyuestionably the mosgt powerful remedy
for good whicl we pOssess.

An early alagnosis, absence of secondary infections,
little or no fever, am strictly locel affeciions are
the four conaitions whicn ﬁhen present togetiher,
especielly dEﬂonstere its efficacy, althougi one can

not use tuberculin long witiout being impressed «iti tue
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varied effects in apparently the seme class and type
of cases, due no doubt to the different degrees of
resisting and recuperative power.

Many of tne cases here recorded possessed few

of these advanteages and as was almost to be sxpected

Q

the resul ts were disuppointling, eltaougs in some, not
without & measure of amelioration and peraups prolongation
of life. -

The cases which improved and recovered invariauL;
showed the first indicetions in their generel hegl th,
increase of weilgnt, colour, and appetite, and later in
the local disecused arec.

In a few cases waichi seemed étheraise suitable
for tuberculin treatment, almost afebrile znd disease
strictly localized but extensive, theremedy failed to
convey eny benefit, even thoﬁgg ther e was no reaction
tnd the tuberculin was pushed.,

Probebly the fibrosis, for thney were cases of
chronic fibroid pnthisis chiefly, weas so extensive as
to prevent the action of tuberculin,

Nervous Qna irritable patients generally meke
unsatisfactory subjects for tuberculin treatment, yet
not inveriebly s0,.,as some of my most successful cases
were of thnis type.

The knowledge that sometning unusuul ano with &
reputation for good in some cases, was being tried,
gave & more nopeful outlook with its not infreguent

sedative effect.
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In my experiencechildren usuelly derive more
benefit tunan adults probably becazuse the diseases ffom
which they suffer are more localized and the lungs
are less freguently involved.

The opsonic index weas only teken in &« few cases.
In some it was raised after the tuberculin injection,
but the negative phase weas ver} variable.

I am doubtful of its value in tuberculosis.

A high index does nol necessarily mean improvement,
and vice versa, & low index is not incompatable with
imprdveﬂent.

As to the advisability of treating patients wita
tuberculosis outside a sanatorium or other institution
. Where iney are constently under supervision I cannot
agree with those who would deber the meny who from lack
of opportunity or meens are unable to avail themselves
of gluch advuntages tiie use of tuberculin, provided they
are sultable cuses,their home surroundings are £ood end
they haﬁe sufficient intell%gence end are willing to
cooperate with the doctor and follow nis instructions.

In o disease like tuberculosis whose duration
often extends: over months or years, wili varying degrees
of improvement and relagses, it is difficult to bring
hiome evidence of the curative value of any remedy, and
I am aware that the cases quoted cannot be taken to
show enything conclusive.

It is difficult in many cuses to say to wihat
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extent tie improvement wes due to dietetie-niygienic
conditions, but there is no doubt in my mind of ité
curative zction in some, and beyond the case of acute
dissemination elready mentioned, which probably hzd
nothing to do with the tuberculin treatment, no harmful

results were ever noticed.
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