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PENDYFFRYN HALL SANATORIUfvl, 
PENM.A.ENM.I.WR, NOitTli WAL.ES. 

Special!}· established in 1900 forc:mying out the open-air treatment o( TGBERCCLOSIS 
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TOR-NA-DEE SANATORIUM, 
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Jfo1ical S11,eri11ft11d111t: J. :'>I. JOHNSTON, M.i3.; o:P.H. 

Southern aspect. Low r:ainfall. Gr:iYel sub-toil. Bracing Cllmllte. Beautiful grounds. 
All l!Cldem Equirment for Diagnosis :ind Treatment. 

Artilk-i.-11 Pneumotl!Or.lX :mtil:ible. Carbon Arc i.:unp B.ilhs. 
Three whole-time Physici:ms. • Adequate Nur»ini,: St.if£. 

TERllS : 7 Gai11eu per week i.D.Cluaive. 
F'or /urlh•,. perticu/ara apply Th• S•cretary. 

PRIOR PLACE SANATORIUM. 
Heatherside, Camberley. 

R.E.SJDF.NT MEDICAL SUPERINTENDENT. Da. H. 0 BLANFORD. 
Late Medical Superintendent Kini: Edw:ard VU Sanatorium, Midhurst, to wbom­

:1i,plic:ition1 for 11dmiuion may be m11de. 
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The. SANATORIUMS of LEYSIN 
4750-Feet SWITZERLAND. 47:SO Feet 

Climatic Resort· Patronia.d by the 8ritiah Red Croaa Society. 

Treatment of Pulmonary Tuberculosis 
•NGILJSH•S,-SAKINQ QOOTORS • 

Apply to: 
Manager, 
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D Avo S•D0 RF 18. R..Went llhysiclan: Dr.~- JAN88EN. 

SWITZERLAND . M■n■pr: P. SCHL08SER. 

Private sanatorium for the treatment o( pulmonary and all other forms of 
tuberculosis. 

South rooms ,Tith large private vernndahL Current hot and cold water 
supply i11 all rooms. 

Te~ from r 31. to 19s. per day. For all particulars apply to the :\Ianaiter. 

JACK L. ROBINSON, o 
Ph.C. I 

MIDDLESBROUGH. o 
0 ·1 

Telephone SI 9 

BRASS PREPARATIONS, 
2i'an Pute la C&p1ulu ~:s boL 

•• on la 1oz. bottlu s:o 
" 811ppo1ltorle1 ... 1/9 dos. 

Slllphaalllc Plcrlc Solutloa ... 2. 8 os. 
A■ used fa,- skin COMPl&lnta 

cauffd by Tubarcvlo••L 

Short Essays on Medical Topics. 
Br C. 0. IU.WTIIOlt~I~. ~f. 0. Cr. ih-o, Quarter Leather, pp. 
Iv. + :HG. h. Gd. DC!t, post free 5.1 • 
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.-\. PLEA Fon THE RE-ORGANISATIO~ OF THE 
TUBERCULOSIS SEUVICE. 

B~- w. STOBIE, M.D., l\I.R.C.P., 
IIOAOra:ru .:Luulant Phyaicum, OrZ.r Pai:iliota. for Tu«rculoau, Baad.i(ft1 I11ftr111ar11 and 

Coullt/1 Ha.piuu, 040,'Cl. • 

Ix 1010 the Osfordshire A.ssocia.tion for: the prevention of tuberculosis 
was founded under the presidency of the la.te ~ir Willia.m Oeler. 

• The present writer was fortunate enongh r.o be a.ssocin.ted with the 
great master of medicine a.s \he first medical officer of the Association. 
The work of that ~oluntary body was princi.Ja.lly concerned with the 
problem of tuberculosis in rural a.rea.s. Under its auspices the first country 
dispensary systew ~as inaugurated. On this syste1u the .-\.stor report for 
a unitied scheme throughout the country was lo.rgel:r based, in anticipation 
of the National Health Insurance A.ct of H>l2. 

The Oxfordshire scheme ~·as itself fashioned a.fter the Edinburgh plan 
•>f Sir Robert Philip, modified no.tura.lly to meet locn.l circumstances in a 
scattered agricultural district. 

Because of the above facts the writer has no qualms in making certain 
criticisms of a. scheme at whose birth be we.a an interested spectator. 

And firstly, in. the writer's opinion, one of the great weaknesses of the 
present arrangement for dealing with tuberculosis is the dissociation of 
the general hospitals from the work. As o. result of this severance the 
gener:tl p:.:actitioner, and still more the embryo fa.wily physician, ha.ve few 
or no opportunities of seeing the multifarious manifestations of what is 
even yet one of the principal fa.ta.I diseases. Pulmonary a1fections form a, 
not inconsiderable part of the average medical practice, and, except in a. 
few notable instances in the la.rger centres, there is very little chance for 
the medical student to study tuberculous disen.se in its early stage. His 
actual knowledge of pnlmonn.ry tuberculosis is confined, too often, to the 
stage of ca\"ity formation 1u~t with at that phu.se of his ca.reer after which, 
with luck, be may find himself a fully qualified medical man. At the 
same time his ideas of treatment of the disease-with which ml!Jly of his 
examine1-s are readily satisfied-remain a.s in the days immediately follow­
ing Koch's discovery of the bacillus, namely, "open air, good food, rest 
in bed and the treatment of sy1nptoms as they a.rise." And perhaps ,vith 
a. view of creating a really favourn.ble impression the fine-sounding phrase 
"grndi1:ited exercises" might be o.dded. It is truly surprising bow few 
1·ecently qllalitied men cn.n carry out a simple procedure like artificial 
pnemuothurax. ll\'\"iug to the lack of opportllnitics fu recei,·ing tuition 
in the dia~nosis and treo.truent of puhuona.ry tuberculosis wo.uy ba.ve not 
e'\"en seen it perfonued. 

Ii th:u i;; rhl! I,,;: ,,: th~ 111cdk•:1l student, wh:l~ oC the ,li;o;adv:mta::\1s of 
this t?Str,t::i;\.'IUt.:llt tr,.>m th\l gl•ncntl hui;pit1Ll of thu tubcrc·ul1>sis oliice1· "! 
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402 '.rUBHUCLE (Jane, 1020 

Le!t ns ho is to his own de\"ices, he tends~ not annaturnlly, to sweep into 
tha eml,race of his speci!J.l subject all manner of complaints of a. totally 
difl'erent origin. Not only does this gi..-e n.n altogether wrong conception 
of the amount of tuberculosis in a. district. but, perhaps even worse than 
that, affixes the label of "consumption" to patients who, quite possibly, are 
alreAdy se..-erely enough haadicapp~ in other ways. 

l\!oreover, the treatruent oC the non-tuberculous condition is, a.a a rule, 
not only coiupletely different, but infinitely less expensive. No one of us 
is so omniscient as not to be the better for a. colleague's opinion. And all 
of us :ire the wiser, if perhal?s the humbler, for the unsentimental demon­
stra.tion 0£ the pathologist. 

Another grave objection to present 1Uethods is the attewpte·d combina­
tion in one ma.n of nriocs fanctions.. That any local authority can 
honestly belie,•e tha.t the responsible duties of assistant medical officer of 
health, assistant school medical officer and assistant tuberculosis officer, 
ca.n be efficiently cirrii,d out by one individual i'3 unlikely. The real truth 
is that it is :u:t economical (1ic) arrangement, and one convenien.t to the 
medical officer of health. t'nfortunatelr for the patients suffering from 
phth~is, the line of ad.,..ancewent of tuberculosis officers, in ·the past, has 
been towards the position of a public heal_tb official. 

This state of a.ff'a.iL's is comparable to the evolutionary process of the 
medica.l officer in. the army ruedicnl service.. And, .i.a in tha.t case, the path 
of resistance is not wade Jess difficult to the naturally keen clinician by 
the financial ad.,..a.ntages on the administrative side. 

It ha.s never been clear to the writer why that class of the community 
grouped for con\'enience as h1surance or panel patients should have to be 
content, in so manr cases. "·ith the opinion of the 1uedical officer of health 
or quasi-medical otlicer of health on one of the most difficult probleins in 
medicine. Ho_w many n1edical men a.re there who would send a member 
o( their own Cn.mih· to consult their local 1uedica.l officer of health for a.n 
opinion on a. chest ailment·? How can the assistant medical officer of health 
(plus a&&istant school medic.i.1 officer, plus assistant tuberculosis officer) 
find time to keep in touch with any of the recent literature on tuberculosis? 
How can he ha,·e any practical knowledge of modern methods in diagnosis 
and tren.twent, as, for e:-cauiple, the use ot lipiodol, ph1·enic avulsion, 
thoracopla.sty, a.nd so on·? 

The e1'11, of dish'ibation of cod-liver oil (l\·ith or without malt extract, 
together with an e:-ctra. pint of milk per day) is over, and has given way to 
an age of progressi\"e measures requiring the knowledge and experience of 
skilled. physicians and surgeons. 

In how many tuberculosis dispeosarit!s as a.t present constituted do 
facilities eidst for ordinary 1"0utine in'\"estigations, such u examination of 
the ·fmces or guinea-pig inoculation ? 

And in how many s:mo.torimns are oper:iti\"e facilities a.vail11ble !or 
collnpse-tbernpy-with the possible exception of a.rtiticin.l pcemuotborax :1 

Home sn.natoriums-so the writer h:15 been informC'<l-hn,·c, not c,·C'n an 
X-ray plant! 
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Under the ne\V Local Government Act there will be great opportunities 
for the co-ordioa.tion of forces against the scourge 'lf tuberculosis. ltore­
moat among these, in- the writer's opinion, are:-

(1) The attachment of the tuberculosis officer (who should be o. clinician· 
and not a jack of all ti-a.des) to hospitals where he will be in touch with 
a group of colleagues interested in ,aTious branches of medicine and 
surgery. 

(2) The appointment of regional consultants-medical, aurgica.l and 
pa.thological-in tuberculosis. For these posts men and women of wide 
general tl·aining attached to teaching hospitals will be required. 

(3)· The affiliation in a.ny scheme of special chestr aospitals where the 
services of the physicians, surgeons and radiologists &,:., of experience will 
be available. 

By the employment of modern methods not only a.re the depressing 
end results of sanatorium treatment mitigated but the e:tpenaive stay is 
much curtailed. 

The pivotal officer in all these sen-ices must be the medical officer of 
heaitb. He will ho.ve plenty to do without attempticg to engage in 

.. clinical work as well. The admirable medical service ,f the Ministry of 
Pensivns would provide o. good plan upon which to build. Such a service 
would, in the judgment of the \\"riter, really get to grips with a. problem 
which, despite the millions of pounds which have been spent upon it during 
recent yeo.l-s, bas been bronght. "ery little nearer • solution. It would, 
moreover, offer much better prospects than exist at present to the younger 
members of the pro!ession. and as a. consequence ll"ould attract men with 
good medical and surgical qualilie11tions. 

The question of e."'Cpense is bound to arise.· In this connection the 
writer wonld plea.d with the adwinistratit'e officer (the medical officer of 
health) to 1·emewber tbnt he is not the financial adviser of his authority. 
His duty is to place before his council the considered opinion of modern 
medical science in respect of tuberculosis a.nd other problems of a similar 
preventable nature. '£here are anr number of self-styled economists on 
public bodies who will be ren.dy enough to say- they- cannot aJford ihis, that 
or the other method, especially if new in conception. 

Anything lllOre Hpensive than the old methods oC dealing with tuber­
culosis cnn hardly be imn.gined. To take one instance only, the dura.tion 
of stay in institutions can be cut down by at least one-half by modern 
methods of collapse-therapy. .A compa.ra.tivel\· ensy arith1uetfonl calcula­
tion at so much per '\\'eek \\·ill in itself demonstrnte considerable fino.ncial 
saving, to sa.y nothing of the lessening of all the e-rils tbnt a long waiting 
list entails. 

The wl'itCl' is well awnre that the nbovc criticisms could not fail-h- be • 
levelled at certain nrea.s '\\·here wa.ny of the reforms suggested nre in actual 
being. If tho forward policy of tbese comparatively few arena should, 
dirl'l.'tly ,,r indirt'dl~·. :\s :1 re~ult of this shllrt :irtide be adopted in th,, 
vast n•m:L:11,lcr, then till' pnrpl'~~ of the writer wiil h11\·c lwen umply 
Cultil!Cll .. 
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404 TUBERCLE 

-.. 
[June, 1020 

THE PRESENCE Olt THE ASBESTOS FIBHE IN THE 
LESIOXS OF ASBESTOS WORKERS. 

By S. RooDHocsE Gtol"XF., U.D., D.P.H., 
P11lholo(li1t, Cil1J of Lo11Jo11 Ho•pital for Ditta.,, of thi HtS1trt ''"dLu11u1, l'ic:tona P,,r!.·. 

Tim use of asbestos u a. trade p1·oduct hllS produced a. new variety 
of pulru.ono.ry fibrosis. 'fhe clinical and radiological featnres ot this disea.&o 
h&ve ucen well desc1·ibed by Burton Wood [I) and the morbid o.natomy 
by Cooke (2] and Stuat·t )IcDona.ld [3]. A short investigo.tion of the 
condition has been 1uade bv the writer, as recorded below, with a. view to 
detecting, if possible, the presence of asbestos in the body during life. 

Tl,, Baio .dsbesto., Fibre.-The. rn.w asbestos is found in various parts 
of the world, a.nd differs somewhat in composition ~n different pla.ces. 
The variety chieily ased in this investigation has been blue fibrous asbestos 
known a.s Cape asbestos. This ro.w material when ground up in a. mortar 
with ti. little w11ter or saline solution, yields a, fine blaish white, a.lmoat 
powdery, deposit. As the asbestos does not take up aniline dyes and does 
not show up well unstained, under the m:croscope, the da.rk-ground 
illumination technique was adopted for p1-actica.lly all exaruina.tions. The 
fibres stain faintly ·with both the Fontnna. sil\"~r and the pmssian blue 
methods, but neither is adeqllate for purposes of identification. vv'ben 
examined by dark-ground illlllllin•ation powdered asbestos is seen to consist 
of fibres of varying length mixed up with a. varying a.mount of particulate 
ma.tter of irregulai: shape nnd often of reddish colour, which presumably 
represents minute particles of ore. The asbestos fibres a1·e straight_ and 
highly refractive, and they vary iu length, according to the thoroughness 
with which the raw asbestos has been ground, from fibres extending 
a.eroas the whole field of the microscope to fibres the length of an 
anthrax bacillus or-- even shorter. In the rnw a.sbestos the fibres a.re 
held together in thick straight bundles, but when ground op the large 
bundles a.re split into smaller and smaller bundles until eventually fine 
individual fibres Me obtained. The broken-off ends of the bundle can 
a.Jso be seen like bqndles of freshly cut reeds. No branching has been 
observed, bat frequently small particles of ore will stick in the fibres, 
giving a.t .first sight a. very rough resemblance to a. filament of mould with 
gouidia. When individual fibres a.re e~a.mined carefully they are often 
!onnd to have an extremely fine saw-like edge rather suggestive of the 
marks on 11, freshly cut plank. This saw-like edge does not a.lwa.ys extend 
the wliole length of the fibre. Occasiona.lly, t-he free edge of the fi.bt·e 
will ~ibru.te like the end of a. fine steel spring, whilst split ends and notches 
in the fibres may be found. The fibres show the ends broken off a.t ve.1:ying 
angles, quite unlike the ends of bacilli or fungi generally. Indeed, the 
appea.mnce of the preparation under d:irk-gronnd illmuination gives the 
impression of shn.rp brittle metallic wire broken up at a.II sorts of a.12gles 
a.nd in all lengths. 11nt the ~hie£ cbnrn.cteristic of a single asbestos fibre 
when viewed bv this 111ethod is its 1U:trked refrncti\·it,·. The whole fibre 
appears to be 

0

brig!ltly illuminated like the tila111ent • in an electric lmlb, 
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June, 1029] THB ASDESTOS FIBRE 405 

a.nd when very thin the fibre hn.s a. blaish lt~minosity, wherea.s bacteria., 
cells, crysta.ls, &c., genera.Uy show only 11, refra.cti-,e edge with the re.it of 
the structure in dn.rkness. Finally, tho asbestos fibre will withst:uid the 
hell,t of u. Bunsen tla.me o.nd is not destroyed when pla.ced in concentrated 
sulphuric iM:id. 

To aurnma.rise, therefore, mw asbestos way be gronnd up into a. fine 
powder, calcined in a. crucible, o.nd 1Dounted on a. slide as a. wet prep1u·n.tion 
with concentrated sulphuric acid without showing any signs of destruction. 
When examined by mea.Ds of the dn.rk-gi:-ound illumicn.tion ruethod with 
a. n-in. objective, a. film thus prepared shows bundles of fibres and 
indiYidua.l fibres of varying lengths. The fibres a.re ·highly reCractile; 
they a.re st1·n.ight and rigid like steel wire and have often ::i. very fine saw­
like edge, whilst tho ends a.re broken at di1fe1·ent, tugles and occa.siona.lly 
split, a.nd the finest of them have a. bluish tinge . 

. With these appearances in mind attention was next directed to the 
finding of asbestos in person_s exposed to the risks or the trade. 

A.sbesto11 ComR.-Tbe first and most obvious site for the fibres is the 
"asbestos corns" in the i:;kin to which the -n·orkers are liable. Fine 
asbeRtos fibres penetrate the supel"ficial layer of the ep.der1uis like thistle 
th.::,rns and prodace a minute corn of hypertropllied epidermis around them. 
These fine asbestos fibres ma.y be so ubiquitous tha~ they eYen penetrate 
the ·.tockings of girl operatives and produce corn~ on the legs. The 
asbestos fibres can be readily removed. from the corns with a. fine needle 
and when exn.mined by dark-ground illumina.tion they show the 
characteristic n.ppeara.nces of the fibres nott!d aho~e. 

Asbe1to1 Fibrrs in Tl).Jpe1· Respiratory Tract and in Sput1111l.-The next 
step is the demonstrn.t1on of the asbestos tibres in the upper respiratory 
tract and in the spntum. Here the task is not so si1uple, because it is 
eaaentia.l to eliminate a.ny foreign bodies which may resemble an nsbestos 
fibre. Accordingly, nose swabs, mouth "·ashes and sputa. froiu asbestos 
workers were dealt with by the following techniqtte :-

(1) Digestion with 10 per cent. antiformin s:olution (in normal snline) 
which was filtered through a.n L8 Chamberland can<lle before use in order 
to remove any minute foreign bodies. 

(2) Centri~uga.tion of the digested Jllaterial. 
(8) Calcining of centrifuged deposit in crucible to destroy all cellular 

debris, &c. 
(4) Preparing a wet preparation oC the calcined deposit in concentrated 

sulphuric acid (a. control film of which should be examined to eliminate 
the possibilit~· of foreign bodies in the acid) and examining with 1'?-in. 
objective by dark-ground illumination. 

By this men.ns asbestos fibres were demonstt-nted in the month n.od 
nose of two opernti'\"'es who hatl been at work in the factol·~· within n few 
dnys of cx11o1uinn.t.iun. The finding of the fibres in the sputum was more 
difficult. These two opel'll,tives had no sputum, :ind it wn.s necessnry to fa.II 
back on cnseR which Cot· medical reasons had hcen out o( the fal'tnr,· fm· 
some ti"mc. ~putmn l'ro111 six cn.,,cs in :1II wen• t'Xaminc.?<l. In thrt'C 
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asbestos fibres were identified, in three nona.. wa.s found. n is advisa.ble 
a.lwa.ys to pu~ up 11, control slide oC l'U.W asbestos for compn.rison. 

Asbestos Fibres i1& tl,c Lunr1.-Pa.ra.ffin sections of the lung of a. case of 
pulmonary asbestosis were cut and mounted on a. slide in the usual ,vay. 
'rhe lung tissue was then deliberately destroyed by the addition of con­
centrated sulphuric acid a.nd the a.cid in turn repfa.ced by water. The 

. section wa.s then covered with a. thin cover glass imd examfned by dark­
ground illumination. Typica.l asbestos fibres were found. They were also 
present in the expressed jaice of the lung in this case. 

Asbesto, Fibres i,i .-lllimal Tis,m~s.-Fino.lly, a.s 11, confirmation of the 
method, a. suspension of ground up asbestos fibres in sterile saline made 
from freshly re-distilled wa.ter wa.s inoculated intrn.peritonea.lly into the 
guinea-pig. A lymphocytic response wa.s produced in half an hour, and 
the nsbestos fibres ,~ere rea.dily demonstrated in wet films by means of 
dark-ground illumination . 

.A. guinea.-pig wa.s also iaocula.ted, subcuta.neously, with a snspension of 
• e.sbestos io saline solntion. ,vnen killed twelve days later it was found 
that the ~bestos was collected together in bluish-grey masses l~·ing in the 
fascia.I planes between the muscles of the groin at the site of inoculation. 
These masses were surrounded with :J. small qua.ntity of solt. gelatinous 
~hesions but. there was no sign of suppuration. Sections of these 
a.ohesions showed them to consist of granulation tissue densely im!)regnated 
,rith asbestos fibres. The fibres were lying in a.ll directions, many of them 
being in siuall bundl"es like minute ~isps of ha.y. No "curious bodies" 
were seen, but a few of the fibres appea.red to be slightly bulbous at thei1-
extremitiH. The granulation tissue also conta.ined large numbe1-s of 
foreign body giant cells, many of which appeared to ha.ve phagocrted small 
asbestos fibres. These foreign body giant cells were a very prominent 
feature of all the sections. 

The cellala.r renction to asbestos in living tissues will be dealt with in 
a. later communication. 

Tl1e So-called "Curious Bodiea."-The golden bodies occurring in the 
lungs of ca.ses of pulruonary asbestosis have been described by Cooke, 
!\IcDonaJd, Simson [+] and Stewart [5]. No "curious bodies" were 
found in ro.w asbestos or in asbestos corns, nose swa.bs, mouth washes or 
sputum of workers. They "'ere found, however, post mortem, in great 
profusion in tlie hmgs of the case referred to above. It occurred to the 
writer that they might be derived from the kieselguhr with which the 
asbestos is mixed a.t a certain stl\ge of manuCacture in some lactol'ies. 
Kieselgnbr is a. whitish or greyish powder which consists of fossil 
di11,torus. These diatoms occur in many abapes-sta.r-like, slipper-shaped, 
elongn.ted, segmented forms, and so on, and a compo.l'ison between these 
a.nd the "curious bodies•• st1ggested that the latter might possibly be 
fossil diatoms from kieselguhr which had become shrunken and distorted 
by pressure and by the action of tisst1e jnices in the lungs. This view 
proved on farther in\"estign.tion to be erroneous. 

The point wa.s settled by the fo.llowing experiment. A wet preparntion 
of " curions bodies •• in expressed hmg juice was plact"tl nn thfl stngc o( tht-
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d11rk-ground illumination microscope and the position of a readily 
recognisable gi-oup of these bodies noted. Concentrated sulphuric acid 
was then very gently run under the co.,·er slip, the "curious bodies" being 
kept under observntion o.11 the time. ·slowly these bodies bega.n to dissolve 
a.nd in the middle 0£ their structure wo.s a. number of typica.l asbestos 
fibres. At the end of ha.lC-o.n-hour prncticallj· o.11 the ma.teria.l of which 
the "curious bodies .. were composed had disappeared, leaving only a 
faint ghost-like outline of the bodies with highly refractive asbestos fibres 
within them. There were severa.l of these bodies in this particular group 
o.nd the o.sbestos fibres Jar at ditrerent angles within them. Dr. D. S. Page, 
who confirmed this obser"atio?, with me, made the suggestion that a.long 
the lengtli of th& fibres and in the angles formed between them there is 
laid do~\"n the material-possibly blood-pigment-which ultimately gives 
to the "carious bodies" their characteristic shape. At all e\"ents, it seems 
clear that whatever other material enters into their composition their 
basic scaffolding is the a.sbestos fibre. The writer would therefore suggest 
that " asbestos bodies " \\"ould be a. more accurate description of the 
appearances seen than " curious bvdies." 

(1) Asbestos fibres can be demonstrn.ted iu the corns from which the 
workers sulfer, in the upper respiratory tract, in sput•im in the lung, post 
mortem, and io animal tissues. 

(2) The so-called "curious bodies" are derived Crom asbestos fibres. 
It is suggested. that asbestos bodies \\"ould be a. better no.me for them 
than ,. cnrious bodies." 

(3) In view of the marked prominence of forEign body giant cells in the 
sections from the guinea pig, it is important that tubercle bacilli should 
be demonstrated fn· sections of the humrui lung in cases of pulmonary 
asbestosis before assuming that tuberculosis is present as a complica.ting 
factor. 

I am greatly indebted to Dr. W. Burton Wood, Dr. C. Leonard Williams, 
and Dr. W. L. Yell for kindly sending me cases and material for this 
study, n.nd to arr. A. W. Smart, Chief Lnboratory Assistant, for practicl\l 
help. 

REFEREXCES. 
(l] Woon, W. BunTON, Tubercle, 1929, to, 353. 
[2J Coon, W. E. Brit. Jltd. Jo"m., 192i, ii, 102-l. 
[8] )IcD.,:.-ALD, &rt.'.\KT. Ibid., 1927, ii, 1025. 
(4] Sutsox, F. W. Ibi,l., 19:?.S, i, SS5. 
(5] SttW.lRT, :ll. J. Ibid., 19:!S, ii, 509. 
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408 TUBERCLE [Jone, 1929 

TUBEIWULOSIS· S'J;'.ATISTICS. 

MINERS' PRTBISIS ON THE RAND, SOOTH ~\FIUCA .. 

io--------------------. ·PlfOOUCTIOH R'ATU 01' !MMPU SIIJCQSIS 
Pl~ CUT.l'Olt £ACH Yf:AR 0, UN0f:RG!tOUNO 

S StllFVIC£ AMONGST 

A. N[W lfAND MINERS. 
a S. OLD RAND MINERS. 

C:. MINERS RANO & tLStwtlfR!. 

Ea:planauon.-A. New Ba.nd Miners are men \Tho ba.ve commenced under­
ground work in the Soath African gold mines since 1916, and ha.n a.II undergone 
s aevere medical exa.minaGioa on enga.gf!tnent. 

B. Old Ba.ad :liinera are men who were at work before 1916 and did not pass 
• medical ex&minatioa on engagement. 

C. Miners, Rand and Elsewhere, a.re men employed before 1916 who have­
&110 worked as miners elsewhere. 

The cue■ recorded a.re those of simple silicosis detected at periodical 
medical exa.mioations. The ra.tea based on these cases have been smontbed out 
by ibe customary statistical meibod. 

NOT11.-(l) The curves of incidence for both Old Rand 2-Liners and the ~liners 
Rand n.nd Elsewhere begin ea.rly and rise steeply, but reach their 
muimum a.t about eighteen years of underground ser\"ice. 

(2) The· curYe foi- New Ra.nd :liioera begins later a.nd rises much le11s 
aYeply. n presen,s a. striking and fa.vourable difference. The 
length of service n.t which the maximum will be &tta.ined ca.nnot 
yeli be surmised. 

Rcz1rod11rt•tl from-

. "The Preseni Position oC Miners' Phtbisis • 
on ~he Band." L. G. Ir,·ine, 1!)2~. 
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AMERICAN SECTION. 
Under the Editorship of Dr~ A. K. Krause. 

ALLERGY IN CLINICAL TUBERCuLOSIS. 

By F. AI. PorrENOER, M.D. 
M'Oftt'Olria, Cali/ol'nia. 

• ilt'fl\ODUC'?ORY. 

WE have now reached a place in our understanding of tuberculosis in 
which we are able to interpret the disease and its manifestations more 
clearly than at any pi·evious time. This position has been attained through 
diligent study of every phase o_f the subject. It has included careful clinical 
observation a.ad much painstaking animal experimentation. The corre­
lation of the data. obtained in these fields has furnished a basis for writing 
the story of clinical tuberculosis anew and recognising the iwwunitr 
re~tion as a factor of prime importance in determining the pat~olog:r of 
tbe disease, its symptomatology, its diagnosis, its clinical course, and 
its hes.ling or failure to he&!. 'Without the consideration of allergy we 
can no more understand the pathologic chat1ges and varied clinical mani­
festations in tuberculosis than we can understand its etiology without 
considering the tubercle bacillus. 

In the early yea.rs of extensive study of tuberculosis oar opinions \'\"ere 
10 largely dominated by deadhouse pathology that \'\"e could not undel'Stand 
living tuberculosis. We failed to grasp what it is that is- occurring, 
changing and repeating itself. which makes up the ensemble of chronic 
tuberculosis as we meet it- day by day in the clinic. 

How-ever, throt1gh a.n ever-increasing accuracy in clinical obse?"'ation, 
a.ad a more perfect technique in physical eumination, with eumioations 
repeated a~ frequent intervals on the same patient, and these supplemented 
by X-ray films taken by the moat approved technique and by laboratory 
studies, we have learned that clinica.l findings a.re to be interpreted, if they 
are to be understood, in terms of immunological response in which the 
allergic inflammatory reaction ia to be kept to the fore. By correlating 
the results of these methods with the data obtained from immunological 
investigations we have learned that tuberculosis is a '\""ery different entity 
from that which wa.s foL·merly helieved. ·we can now visualise and record 
the ever-changing interplay between the invading bn.cilli and the host in a. 
much more satisfactory manner than was possible before the nature of the 
body's specific resistance to reinocnln.tions of bacilli was known. In fact, 
we are now realising tbn.t it is the itunmnity reactions which make up the 
disease picture. 

THE KocH ~~om•:~ox. 
The basis for this better nnderstnnding of tnbercnlosis bns been within 

our grasp for nenrly forty yenn. It WllS contn.ioed in one of Koch"s e:uly 
pnpers in which he n.nnounced the discovery of tuberculin : bnt. likt> mo~t 
grent hnsic truths, it hns requin•d a prodi~iims :unonnt nf th1,111-=l:t nn1l l:1Li1,m· 
to clarify it .md mnkc i, tmder,;tnntlahle t.o the :;rent· n:;1 .... • c,t w11rkC'r,-. 
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410 'EUBERCL~ f Jane, 102!> 

His observo.tion wo.s the first recognition of the !net tho.t nn n.nimn.l, 
immune to tubeL'culosis, tba.t is, one wh~e specific immunity mechanism 
ha.a been arouaed by 11o previous inocculatioa with tubercle bacilli, rcn.ct.'i 

• differently toward living or dead bacilli from one infected to1· the first 
time. Thia reaction to reiaocula.tion has come to be known as Koch's 
phenomenon. It wo.a the fint ituUJunologico.l approach to the study of 
ta.berculosis. and ha.s been mo.de the bt\sis not only of the modern itumuno­
logica.l study of tuberculosis, bat of the immunity reo.ction in other disea.es 
as well. 

Koch's description of the immune l'eaction is as Collo\\·s [lj :-
" When one inoculates healthy guinea-pigs \\"ith a pu1·e culture of 

tubercle bacilli the inoculation wound closes np nod apparently heals 
within a. few da.ys. In the. course of ten to fourteen days, howe,·er, a. 
hard nodule appears, which breaks down and forms an ulcer. This 
remains until the death of the nnimnl. It is quite different, howe,·er, when 
a. guinea-pig that; is alreo.dy tuberculous is inoculated. Animals tba.t have 
been inoculated from four to six ":eeks previously are best suited to this 
ptu-pose. In one such a.nima.l, however, the inoculation did not henl in the 
beginning, bot small nodules appeared, tlnd within one or two days showed 
cb&racteristic changes a.boat the point of inoculation. Around the point 
of inocul&tion it became hatd and took upon itself a darker colour, which 
did not confine itself to the immediate point of inoculation but spread to 
the surrounding tissues for a. distance of from ½ to 1 cm. When the 
succeeding dose is administered it sho\t"S very distinctly that the skin 
showing the alteration is necrotic; and it is eventually cast off, a. small 
superficial ulceration remaining, which usually heals quickly and per1uan­
ently without the regional lymph-glands becoming in,oh-ed. The -inoet1-
Jated tubercle bacilli also act very differently npon the skin of a healthy 
guinea.-pig from wba.t they do upon one infected with tuberculosis. This 
characteristic action is. not entirely confined to li'\"ing tubercle, but also 
occurs when dead bacilli a.re t1sed, whether the bncilli be destroyed, 11s I 
attempted in the beginning, through low temperature of long duration, or 
by boiling, or through the action of chemicals. 

"After these characteristic effects had.been discovered, I followed them 
in every direction and I found that pure caltures of tubercle bacilli that 
had. been killed, ground up, and mixed with water could be injected under 
the skin of healthy guinea-pigs in lo.rgA a.mounts without producing any­
thing berond a. local suppuration. Tuberculous gninea-pigs, on the 
coniruy, were killed by the injection of very small amot1nts of such 
caltures of dead bacilli within from sii- to forty-eight hours after the dose 
had been administered. A dose that is not sufficiently large to kill n.n 
ILDilna.l o{ten produces a.n extensive necrosis o( the skin in the neighbour­
hood of the site o( injection. If the solution of dend cultures of bacilli is 
diluted still further so that it appears only slightly opalescent, then the 
a.nimal retnains alive; and if the injections are carried on with intervals of 
one or two dn.ys, & remn.rkD.ble impro,emeat in the condition of the nnimo.l 
takes plo.ce. 

"The ulcerating inoculo.tion "·onnd becomes smaller and e'\"entually 
fo1111B a. acnr such ns never occurs without such treatment. The swollen 
lymphatic glands become • smo.ller, the nutrition of the animal impl'O'\"t>S 
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and the diseased process bccomes· 'laiescent iC it is not too far advanced and 
the animal does not go rnpidly down to dea.th as is usual. 

" These observations furnished me a. basis Cor prodaciog a. remedy 
a.gainat tuberculosis." 

We owe mnch to von Pirqnet'a [:?] explanation for the changed 
reaction o! body cells toward bo.cilli and bacillary protein as we find it. in 
the immune animal as compared with the prirnnrily inCected. He called 
the phenomenon met in the reinfected, "allergr," and carefully studied 
many phases of the ren.ctiou. In tuberculosis we speak of it simply as 
" !lllergy" or as "tuberculo~aile1·gy ." 

,VHA.l" IS ALLERGY? 

If we undertake to define allergy w-e are at a. i1,ss to know- how mt1ch 
of the body's reaction toward bacilli and bacillary p.·otein to include in the 
term, and how lllUCh to exclude. Allergy is a result of a hypersensitive­
neas to bacillary protein and manifests itself in th~ cells thronghout the 
body of the host whether they hat"e come in imn1ediate contact witll the 
invading bacilli or not. Therefo1-e it must depend. for irs existence, npon 
bacillary products which are elaborated "·ithin the disease focus, and w-bich 
wdJlder out from it :ind are disseminated th~ugh the ,>lood-stream to all 
body cells. We cannot separate allergy from hyper!ensiti\'"eness nor can 
we ~h·orce it from immunity. After the first implantation of tubercle 
bacilli has gotten well under "·ay, these tb1·ee reactioDs, as far as is now 
known; represent the most iruportant factors in tissue de!ence. 

Krause [3], whose studies on allergy in experimenbl tuberculosis are 
a.mong the most important so far ma.de, in discussing the mbject 0£ 
pathogenesis in a. recent paper-suggests that allergr is the body's reaction 
n.ga.inst tt1bel'Culo-protein while immunity is the rea.ction against bacilli, 
thus: "For our parpose immunity is regarded u that condition of 
increased specific resistance to implantation and extension of tubercle 
bo.cilli, and allergy as that state of tissue hypersensitiYcnesa to tnbercnlo­
protein that comes into existence ,,•ith the earliest formation of specific 
anatomical tubercle. Both immunity and :i.llerg~· continue to work 
within the body as long as tubercle, with its tubercle bacilli, persists." 

Allergy is established by the primary iuocalatioo. Its rapidity of 
appe11;mnce in experimenta.1 tubercuio.'iis ,·a.1·ies \\°ith the dosage of bacilli, 
coming on :i.fter a. few· days when relati\"ely large qu:intities of bacilli cause 
the infection and o.fter two or three weeks when few are responsible for it. 
,ve n.ssa1ue that the snme holds for man. 

Allergy is a vn.rying force. It is inrlanuuatory in character. The 
power to react nllergicnlly rua.y be studied in animal e~perinient:itioD. It 
mny he increased miuJy fold by repented reinocul:1.tions. Houghly speaking, 
the lnrger the inoculation that the animnl j,. nble to Ot'ercome the higher 
,viii be his ability to ren.ct nllergicnHr. This ~nbjcct has been studied and 
developed hy many workers in many countries. ..\n:c,ng the Pnrly wor~t-ri1 
in this field we \\·ould especially point out HiimPr, [4}, :.j:, :uj, [i], ~~j. 
[9], and Hamburger, [10], ~ll 1, [1:.?\ [l:4?. [14J. while :uuon~ recP11t 
workcri:. no one hait ,h,n~ 11111rt> th:tn Kr:\ll,<' ; 1-i~. 1. I,:·. ~I;:. l~~. [ l !ll. 
l:.!o:. _:!I\[:.!:!;. l:.!:::. (_:!I;. !:,?.·,-. _:2,;·. :2;·. :,!,- to:1 ·gi,·e II~ tlll 

ail,•11111\tc 1111'1,,rst:\lH.ling ol this imp<'rtant ,-11l,j.;,ct. 
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411 TUBBRCLR 

We are able t-o observe the building op of allergy foJlowing soccesl!fully 
withstood reinocolations in the course of clinics.I tuberculosis, either 
following many small reinfections unattended hy rtcognisnble symptoms, 
or one or more severe ones. From our knowledge of the incompetent wall 
which surrounds the tuberculous focus and its bacillary content daring the 
time when the disease is- active we are forced to assume that small 
reiuoculntioas, unrecognisable though they may be, truce place at frequent 
intervals ; it may be minutes par~; it may be hours. But that they take 
place \"\oithout making their presence known by symptoms is not only a 
possibility hut a probability. That these are followed by small, probably 
often microscopic, allergic reaction, and result in an ever-increasing 
efficiency in the workings of the imtnunity mechanism, and further that 
thev stiU1uJate the reticular elements to form new fibrous tissue and thus 
become potent forces in the healing of the disease is also probably true. 
Allergy is favoured not only by. 11, suitable reinoculation but. by a 
satisfactory structural and functional state of the cells on the part of the 
·host. • 

Should an excessive dose of bacilli cause reinocula.tion, the body may 
not be able to respond with a, competent immunity reaction, and so 
allergy may be depressed at least for the time, or it m&y even be caused to 
,anish. So mar it disappear under stresses to which the body is subjected, 
:mch as those during pregnancy and in the presence of such disease as 
1nii11enza, measles and scarlet £ever. It may be depressed whe~ the host 
is UDdergoing severe· stresses of whatever kind. 

The seTerity of the reaction of the body to reinocula.tions of tubercle 
bacilli depends to a large e:ttent upon the degree of allergy present. '!'he 
more marked the allergy the more sevt're the re11etion. Allergy can be 
taken as a measure of imm\\nit~·; for the resittance to bacillary invasion 
and the reaction of· the body cells to circulating bacillary protein seem to 
go hand in band. In the clinical course 0£ tuberculosis I have lemrned that 
as a rule those patients \'\"ho possess the greatest resisto.nce to the disease 
show most marked local reactions to tuberculin. 

The presence of allergy, u was pointed oat by von Pirquet [:29~, 
hastens the body's reactions and also makes them more violent. It is a 
determining factor in the farther course of the disease in every reinoculation 
that takes place in tuberculosis ; in fact, it is such an intimate po.rt o( clinical 
tuberculosis that we cannot think of active tuberculosis ·apa.rt from the 
allergic re!ponse. \\bile allergy is primarily deCensive it may at titUes 
become injurious by causing so severe & rea.ction thn.t the host is either 
harmed or destroyed. Thi,; has been shown in animals where a fairly large 
do.re of bacilli or of tuberculin is withstood by the healthy pig without an~· 
itnmediate reaction taking place, ,vbile the same dose of bacilli or tuberculin, 
injected into a. tuberculous animn.l, mny en.use deo.th within a. fe"\\· ho1.1rs or 
da\"s. 

• Koch [30] found that :20 to 30 mg. of tuberculin would kill most 
guinea-pigs sntfering from a tuberculosis oC fom: to five "·eeks du1-ation, 
and th:\t .,o mg. ·woulJ pron• fatal without e:s:ception in from si:o. to thirty 
hours. . 

It seems that tnbercnlo-protein in letbnl doses produces its most ncute 
effects on the hl0cd-,·e::sel~. llC:\th being due to :i. pnrcsili or p:ualysis of 
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ALLERGY IN CLU:IC.A.L T'UB~RCULOSIS 413 

their walls. The opinion that this is a. Corm of o.llergic reaction is favoured 
by the fact that the so.11Je dose given to a non-o.llergic pig fo.ils to produce 
any serious intia.rumn.tory response. Thia reaction. in vessels mu&t be 
borne in mind in accounting for certain hmrnoptyses which occur in the 
coune of tuberculosis. 

THE ALLERGlC RE.\C'rIO~ DIFFERS IN bFI~C'tElJ AND NoN•INFECTElJ 
TISSCES OF '?HE Boo!'. 

The body cells which possess the power of allel·gic reaction to the 
greatest degree are those in active and unhealed tuberculous foci, o.ltbough 
all body cP.lls in the infected 01·ganism o.re rende1·ed allergic. The fact that 
the skin; the coojllnctival, nasal, vaginal and rectu.l mucous membranes, 
the subcutaneotts tissues, the muscles, the testicles, in fact, all tissues 
wi.11 react to the application of tuberculin when it is held in prolonged and 
intimate contact wit.h them, but do not react to the tuberculo-protein 
which is set free into the circuln.tion from a tuberculous focus within the 
body, as the cells about the tuberculous process do, indicates tho.t the peri­
focal cells are the 1uore sensitive to bacillary protein. 

The allergic (:tnto-tuberculin) reactiont met in the course of active 
tuberculosis are confined to thoM tissues which harbour living tubercle 
bacilli, particularly unhealed lesions. There is a. continuous kaleidoscopic 
change going on in sticb. tissues as a i:esnlt of tuberculo-protein cowin~ in 
eontacc with the cells in varying amounts at varying intervals of time. 
Sometimes the reaction is microscopic ; at other times it may be sa,erelr 
e:tudati.e in character. 

It is necessary to undentand the relationship l)f the focal tissnea to the 
allergic reaction. in order to colllprehend the clinical aspects of the disease. 
The f~us in which ·the nelt'ly inoculated bacilli settle is naturally mosli 
affected because here the chief contest between the inTil.ding bacilli and the 
cells endowed with specifically developed defence takes place. Here 
tuberculo-protein is se, free as a result of the destl'uction of bacilli and is 
found in greatest concentration, whether the amount be small as in 
minimal reinocuhl.tions, or large, o.s in massive ones. The:-efore, it is 
evident that the conditions favourable for severest reactions, viz., la.rgest 
quantities of tuberculo-proteia and most highly allergic cells, ·are present a.t. 
the site of reinoculation, and in the tissues immediately surrounding it. 
It is also evident tha.t sw11ll reinocula.tiona will be accompanied by com­
parati'\"ely slight reactions in the Cocns of implanto.tion, while massive ones 
will b.! accomp:iDied by violent e~uda.tive inflammatory change. 

While the conditions in . the tissues at the point of new ba.cilla.ry 
implantation. are fa\"ot1rable for the pi:odnction of the severest reactioDs. it 
is clear tho.t 11ll unhealed foci in the body contain highly sensitised cells 
which :ire c:ipable of rencting with the circul:1.tiog tuberculo-pi:otein which 
cont:11::s them. Tn comparison with thnt in the original focus, howe'\"er, 
this rc-:i.:til"lll is of mih.kr degree, because it is c:i.nsed by relatively minute 
quantities of tu~rculo-protein pln.ying upon the sensitised cells of unhe:iled 
tubercle where'\"er the,· mnY be found in the hod,· n.nd nre to be considered 
as irn,~ :r::rn: f:td,,r:i. iii the ·ht•:tlinl! ot' tlw Ji8(':1i-c: Even t"l':tcfa111:; follllW~ll 
by exc, ;:_.,.; ,·c t.'Xtaiat:on ,tnd ncl.'rQ~is 1.".ll'l'Y with them tho powt.?r to :;tiumLltc 
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414 TCBERCL& [June, 1U2U 

the reticulum in the tubercle to the formation of new fibrous tissue. 
Necrosis in the centre of tubercle and fibrosis at the periphery a.re 
phenomena. not uncommonly found simuitaneo1,1sly in tubercle ; in fact, 
they go hand in hand, a.s a. rule. 

TH&. Ilil'OHT..UCE OF 'lHE ALLERGIC Ruc-.rtox IX DIAOXOSlS. 

Tubercle bacilli wa.y. enter the body of a. non-infected individual in 
fairly l11rge numbers, and not make their presence known for several da.ys, 
because they hll.ve no ,vay of showing their effects clinically until the 
specific immunising mechanism, with its cell sensitisation, and the ability 
of the f.iaaues to react allergically, bas been established. \Yhen this has 
occurred, the entire picture changes. \\·hen tnbercu!o-protein is again 
brought into intimate contact with tbe l>ody cells lbey show a condition of 
increased sensitisation toward it. Tbii. :s shown at the site of inoculation 
a.a an in6amma.tory reaction when the tuberculin is applied locally, or ns n. 
general reaction with clinical sympto1rs appearing frolll within a few 
hours to one or two days, when the do;:a is ad1Uinistered subcutaneously. 

Koch, in 1890, recognised this allergic re-action, although not by the 
name, aa the basis of tuberculin diagn0&i;. He found tliat a tuberculous 
a.nimal or man reacted to the subcutaneous infection of tuberculin with the 
same symptom comple:-:: which follows rein,,culation of bacilli, while a. 
non-tuberculous individual did not. • He therefore suggested its use as a. 
diagnostic test for tuberculosis. .After considerable experience in adminis­
tering the subcutaneous tubercnlin test, he came to the conclusion that a­
reaction or failnre of a reaction to 10 rug. of tuberculin could be taken as 
deciding the presence or absence of tuberculosis. Koch's method of 
administering the tuberculin test was first to gi~e 1 mg. If no reaction 
occurred, he gave 5 mg. ; and then if no renct:on occurred, 10 mg. The 
reaction of the test nt the site of injection "·as not heeded. It ,va.s the 
general reaction, a.ccompanied by symptoms such as chill, rise of tempe1-a­
ture, increased pulse-rate, increased cough and espectoration, and general 
malaise, that was ta.ken to mean a. posith·e reaction. 

Focal reactions were also taken into consider::i.tion in all areas of visible 
tuberculous involvement. La.ter, the presence of ra.les in the lung, following 
the injection, when they had not been present })f>fore, or an increase in 
those tha.t had been present, was taken to mean a focal renctioc. When 
X-ray examinations began to take part in diagnosis it w-as found that focal 
1-ea.ctions appear as increased exudati~e lparencbymatous) phenomena. 
Latel', it was shown that, in the tuberculous, the cells o! the skin, sub­
cutaneous tissue, coojonctivn.l, nasal, '\"'1tginal and rectal mucons membranes 
all possessed incre:i.sed sensiti'\"'eoess to tuberculin. This gave a. new 
meaning to the Koch phenomenon, and se,·eral new methods of applying 
the tuberculin test were suggested, such as the cataneous of Yon Pirquet 
[al], the intmdertnn.l of )Iaodel Lo:!.] and )fantoux Ci>:·(. the percutaneous 
of Moro [34], and the oonjunctiTal of Woll-Eisno:-r )-:i~ and Cnlmette [:Hi]. 

Some of these tests were so simple, :mu the E:t'fects on the pntient ,,·ere 
so slight, when compared with the i;uucutaneous method, pnrticnln.l'ly in 
Uint they were not accompanied by tbe discomfort of n ge-ncml reaction. 
that they ca.me into genernl use and ,wrt! empl,,y'-J in tbtin;; ,.l'l'Y largl' 
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groups of individnals of a.11 ages. This applied particularly to the cutaneous 
and intracutaneou~ methods. 

It was a great surprise to find that nearly all children reacted to tuber­
culin, while comparatively few of them were satfering from active tubercu­
losis. From this it was learned that there is a difference between being 
infected \\'ith tubercle bacilJi a.ad suffering from tuberculosis. The impor­
tant !act was also e5titblished that being infected is sufficient to cause 
positive reactions. Therefore, it becaine e\"ident thd the tuberculin. reac­
tion must be interpreted as cell hypersensitiveness to tuberculo-protein, 
due to prior infection with bacilli and not be taken as evidence of 
tuberci:.lc,us disease. 

In m:ikiog a diagnosis in borderline cases, the fa.ct of the absence of 
Koch's infection can be utilised to great advantage [~7]. This is particu­
larly trt:1e when examining nervous and. psychical individuals, and those 
individt.11ls with endocrine imbalance, who have symptoms simulating 
tubercul,,sis, also those suffering frotu post-intiuenzal, and subacute and 
chronic l,rorchitis, in whom it is. necessary to. consider the possibilit~· or 
probability of a. tuberculous disease. In such cases a tuberculin test should 
always bt given as one of the first procedures in diagnosis, because of thu 
va.lue of a. negative reaction. A negative test in a healthy individual is 
presuwpti've evidence that no tuberculoais is present, or at least no 
tuberculosis of an active form. 

There are certain conditions, however, under which immunitv mav be 
W&l·kedly depressed nod the reaction fail to appear, 01." appear but feebly, 
even though active disease be present. Sach are pregnancy, the a.cute 
infectk,us, particularl'.\· infiuenzir., measles, whooping-cough, scarlet fe-ver, 
ca.che~ias, and extremely low states of geQeral strength, alio acti-ve 
a.d\'a.ncing tuberculosis with relatively massive reinoculations. 

Skin sensitisation, as found in the application of the tuberculin tests, 
is not the only use of allergy in diagnosis. The a.cute symptoms in 
tuberculosis, those of the toxic as well as those of the retiex group, and 
some of those due to the local action of the disease, a.re dependent upon 
the intiamm:i.tory' allergic reaction for their e~istence. The disease may 
come on slowly n.ftar weeks or months of increased fntigability and loss of 
vigour: or, on the other hand, a patien~ 111:i.y feel perfectly normal, with 
tuberculoas infection slmubering within his body to-da.y. A reinoculation 
may t.1.ke pl:1ce, and to-morrow, a.s a. rest1lt of his allerg~-. he JUay be 
sutrering from the symptoms of D.Cllte disease. He m:i.y have teruperatu1·e, 
mal:i.ise, increased pulse-rate, a.ud the other symptoms belonging to the 
toxic group. He may further have a cough with expectoration. Or, if the 
diset\se shoulJ be in the pleura, he may hn\'e an a.cute pleurisy. The 
rapidity of the reaction is due to the shortening of the incubation period 
ns n. result of prcYious inoclllntion. \Vithout allergy. :i.s in the non-imlllune, 
the indh·idu:tl would not de,·elop symptums until he hnd gone through the 
incubation period :ind the bn.cilli hl\d hnd tiwe to tiic therusel,·es in the 
tissues and start in motion the ilumanih· mechn.nisw. Therefore. these 
imp.w:1nt 1li:1~11n;;ti~ srmptmu~ :m• hut nn°cxprt>Ssion of disturb\•,1 flluction 
Pt\ th,· r:irt ,,f till' h1•:-t, hnmght :1hout Ii~· Litt• ~eni:iti:;cd Ct•lls r,•:1ctill!,: to· 
the 1ir,•,-i.•ncc vf t11l>1.•rcull>-pr0Lcin lelct fr1•e frl'III active fvd, p:trtic11J.1rly 
those :a the scat of reinocttlat.ioa.. ll~illi desLruycd by Lhe host probably 
Ct1ruisb n second source of supply. 
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416 TCBBRCU (J'une, 102!> 

1.'he diagnostic importu.nce o{ the X-ray in earl~· tuberculosis is 11,lso 
baaed partly on the allergic reo.ction-not only the allergic reaction but a 
fairly m&rked a.Uergic reaction in which considerable exudation takes place 
in the tissues. An allergic ruction mar be of any degree from that of the 
mildest prolifer11rtion of cells, or the slightest e~udation of serum into the 
tissues, to the most severe exudati\"e process in which serum, cells 11Ild 
fibrin pa.as into the tissues and, in case of the lung. into the air- passages; 
or enn necrosis may take place. 'l'he reactions are all the same qualita­
tively, that is, they are 1111 allergic, but they ditier quantitatively. In 
order to get the increased flaky effects nbont a foctts in an X-ra.y plate, 
as a result of a. tuberculin injection, one must ha\"e e::tadath·e phenomena. of 
a fairly marked degree. 

The so-called pa.rencbymatoas lesion, a.s shc,wn in the X-ray plate in 
early tuberculosis, is nothing more tban an allergic reaction, sufficiently 
marked to produce more inflammatory changes and a. greater amount of 
exudation into the tissues than that which usually accompanies the 
slightly exuda.tive or the predominantly proliferatin process .. 

PUROLOGlC- CILLXGE PBOD'CCED B~ Tt13:EllCt:I.O-A.LL.EBG-r. 

_ The allergic reaction has a, varied and \"arying pathology of injury, 
hyperemia., proliferation, exudation and necrosis. \\"bile tubercle is the 
normn.l response of the tissues to primary in£ectioos, it is also present, but 
as a. secondary process, in reinfections. 

Reaction to reinoculation always means some degree of inflammatory 
response. It may be only a hyperiemia or a. mildly proliferath-e reaction, 
or, on the other hand, it may be a. seTere predominantly e:tudati\·e or 
necrotic one. 

At the present time there is a.n unfortunate tendenc~· on the pa.rt of 
dudents of tuberculosis to accept the classification of -tuberculosis into the 
prolifera.tive and exudatiTe, suggested br Aschoff [3Bj, a.s a basis not 
only of pa.thologic study but also as a basis for clinical consideration. This 
clasaifica.tion is a. purely anatomical one and leads to faulty clinical concep­
tion. (Pottenger [3U] .) 

The proliferative is suggested a.s the benign type, fa\"ourable for 
healing; imd the exadative type as the se'\"ere t:pe. unfavourable for 
healing. These are not different types of tuberculosis, nor even different 
types of 1·eo.ction. They are both reactions of the tissues to"nu:ds tubercle 
bacilli and tuberculo-protein in infected individuals. The reaction is the 
inflammatory a.llergic response of the tissues. One is a mild 1·esponse, the 
other a severe response, but neither in itself can be made a basis for 
prognosis. 

N-either prolifero.tive nor exudnti\"e reactions exist alone as distinct 
po.thologic entities. They nre both found in the same p!tthc,k,gic pictm-c. 
In fact, one cannot concei\"e of inllawmn.tory reaction without hypertemin. 
i\nd sollle degree of exudation of serum or cells; and. furthermore, one 
finds in the severest ren.ctions to baciilary di;;N1se a pr~,!iforntion going 
bnnd in hnnd with exmlutilln nnd d~~trnctinn -.11.,·. E\·en ?ll:cro!>is is not 
S<'ll,tr:ttml frmn aud-unnttctlllell hy pwliferatl\"e ftc~Ct:on. 

l'ruli{erntiYe tuherculosis is not nn exclusi\"ely proliferative fol'm, 
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pathologically, but only one in which the formation of new tissae, only 
predominates. Cell proliferation is present to some degree in all lesions, 
for it is the normal response of the cells to injury. It goes band in hand 
with exudation as the two regular responses of the body tissue to bacillary 
reinoculation or to tuberculo-protein. 

At times in the course of clinical tuberculosis the allergic l'eactions are 
so mild that the response on the po.rt of the tissues seems to be almost 
wholly prolifera.ti\"e. The.re are reticuJa.r cells in every tissue in ""hich 

• tnbercle formation takes place. These a.re a. very iw portant part of the 
cellular defence in tuberculosis. They ta.lce part in the allergic reaction, 
a.re irrito.ted as a. result of it, a.nd as a. result of the irritation proliferate 
and form new tissue. These cells a.re present in greati::.;t numbers in the 
periphery of tubercle, but are found in less numbers in ~he centre of the 
focus itself. As a. result of the irrita.tion produced by the allergic reaction 
new cells a.re formed which push inwa.rd o.nd often obliterate the entire 
tubercle, converting it into a fibrous mass. Even caseous tubercle mar be 
replaced by fibrosis as a result of this proliferating process . 

.All tubercles containing viable bacilli are subject to allergic or auto­
tuberculin reactions, as long as reinoculntions occur, or as 1,,og as tuberculo­
protein escapes from unhealed foci. The effect of such reac.:tfons, e::tcept 
at; the site of reinoculation, unless they be severe, is most e'rident in the 
perifocal ..:ells, where they ca.use increased fibrosis, an.i way produce 
encapsnla.tion. a.nd healing. The larger reactions produce a more profound 
effect. The: a.re followed by exudation, sometimes se'\"_~re, affeci;iog an~• 
unhealed tubercles that may exist in the body at the ti:r;ue. Bnt e\"en in 
the severest e:tudath·e reactions, stimulation of the local rer:~ular cells 
takes place producing an increa.se in fibrous tissue. Both proliferntion 
and e:ocudation are a part of all allergic reactions. 

El:ndation may .be so slight 11.s to be microscopicul, in which e'\"ent its 
main elfect is to favoar proliferation of fi.-ud cells. It may be more seTere 
11I1d result in the watery elements of the blood passing into the tissues, or 
the el:udate may contain cells and fibrin. The tissues way be literally 
engorged •with exudate and, in case of the hmg, the al'\"eoli and bronchi 
may be filled with it. 

In many such instances necrosis becomes an important pa.rt of the 
process. 

It readily can be seen that the exuda.tive process, when it results from 
a seYere reo.ction, is pregnant with roost serious damage to the tissues, 
and, if it were not changeable, it· might result. disastroui.ly. But it is 
subject to cha.ng-e. In c:i.se reinoculntions ceu.se, the e:Iudate may resolve 
and after a time the entire process take upon itself a. mild character in 

. which prolifer:i.tion becomes the 111ost import:LDt part of the picture. 
The e:ocudntive process per se is not serious. The fact of its e~istence 

in the ~nrse of clinical tuberculosis in a. severe form, ho"·e'\"er. indicates 
thnt bnl'illi :1.re escaping in fairly ln.rge or '\"ery ln.rge nmubers from e:tisting 
foci to form new impln.ntntions, 11ond that much tuberculo-protein is gaining 
access to the blood-st.ream. This ma.y be t.'1.ken n.s presumpth·e evidence 
thar largt' <pt:intit:es of bacilli mny continue to <.'scape: :ind. if the,· rl,·,, the 
re,-nltiu;; :1.ll,•rgic l"l':lction will c:1,usc ,\ll incrca,;e :1.ml a pl·olooi;eli contiuu-
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&nee of the emdo.tive process which may ca.use not only serious damage 
to the tissuas, but may even prove to be inimicnl to lire. 

It ia of tha utmost importance that clinicians should hold the classifica­
tion of tuberculosis into proli!erative n.nd exuda.tive types as being wi;hout 
definite prognostic importance. An e.""tudn.tive process does not mean a 
ba.c1 prognosis, nor does a, proliferative process mean a Cavourable prognosis. 
A, predominantly proliferative process may be tro.nsformed into a. pre­
dominantly ex.uda.tive one inside of twenty-four hours through a. fresh 
invasion of tubercle bacilli. A predominantly exudative process way, on 
the other hand, in the a.bsence of a, repetition of too many a.nd too se'"ere 
roinoculations, be tro.nsformed, in the coui-se of a. few weeks or months, into 
a process which is predomina.ntly prolifero.tive. We often see these ch11I1ging 
effects during the course of clinical tuberculosis, quickly in. the one case, 
'!V!D over night, slowly in the other, requiring weeks and months. 
Where the exudative process disappears particula.rly slowlywe are justified 
in assuming that repeated reinocuJations a.re ta.king place, which keep up 
the allergic rea.ctiop, even if they are not sufficiently severe to produce an 
elevation of the temperature curve with other accompanying toxic 
aymptcms. 

It required the labour of two geniuses, tha.t of La.ennec in pathology, 
supported by that of Koch in bacteriology, to establish for all time the 
aatioloE,ic unity of all tuberculous processes. Now we have reached the 
stage in our s~dy of tuberculosis when our conceptions of the various 
pathologic reactions and clllJ:ical responses to reinoculation should be 
unified ; for they are all, in truth, only various degrees of response of cells, 
which have been rendered allergic by previous infection, to bacilli and 
bacillary protein, the degree of response being particularly determined by 
the quantity and quality of previous infections, the character of the tissues 
involved, and the reacting stability of the patient a.t the time of the 
infection and thereafter-. Let us hope that it :will not take so long to 
esw.bliah this unity. 

One form of tissue response, or rather l&ek of response, is now 
recognised, in which tubercle bacilli mo.y lie in the tissues withont calling 
forth any recognisa.ble respoll88 f-rom the body cells (Bartel [ 41] and 
Opie [42]}. This fact is difficult to explain on the basis of any of our 
notions of immunological or pathologic response, and requires future study 
for its elucidation. One may well speculate on the possibility ot such 
bacilli "taking upon themselves pathogenic quo.lities a.t times and being the 
sources of re-inCections. 

Necrosis, with its den.th of tissue, fits into the picture a.s a. phase of the 
response of hypersensitive cells. 

In o.ttempting to unify the body's reo.ctions on the basis of immuno­
logical response, we meet many factors which a.re followed fairly con­
sistently by more or less definite response; but there n.re so many o! these 

• factors, such as numbers 11.nd virnlence of baciJli, the inherited structural 
peculiarities of tissue, the nerve, hormone :i.nd psychicnl ha.lance of the host. 
factors of environment, both physic:i.l n.nd emotiona.l, which enter into the 
body's response, that there. is no wri.y of determining in :i.ny given individual 
what his particular re:i.ction to a. po.rticuln.r reinoculation will be. "·e do 
assume, ho,vever, tb:i.t the more serious the in(ectiou, and the lo\\·er the 
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physical state of the host, the more severe the disease, and the less the 
infection imd the more perfect the physical state of the host the less severe 
the disease. The term " 1Uore serious·• as used here 10eans more wido­
spr.ead, o.s n. result of the immunological weehanism of the host being unable 
to function adequately. It mast not, bowe,·er, be confused with a. more 
violent body response, which is found in co.se the h0&t's specific immunologic 
.mech&nisw is highly developed. The mosi; serious thing that can happen 
to • tuberculous po.tient is to have :i. given reinocufo.tion fail to be met by 
n.n adequate imninnologica.l response. 

C&SeDotion and necrosis a.re the common destructive changes which take 
place in tissues which are subjected to allergic inflammatory reaction. 
ConfW1ion in assigning to them a. satisfactot-y e:tplanation arises from the fact 
that contradictory conditions seem to be followed by necrosis. Primary 
to.bercle caseates, even though the infection be relafrrely mild; aud the 
regional lymphatic glands which rr,cl'live drainage from the primary nodule 
usually show marked caseation. Again marked cnseation with loss of much 
tisao.e rarely takes place in chronic tuberculosis except as the result of 
severe reinoculation, and then the nec1:osis is most evident at the point 
where the reinoculation ha.s taken pla:-e. Frequently the first severe 
reinocula.tioa. tha.t ta.kes pla.ce when the disease becomes active is followed 
by a fairly large cavity, a.fter which the disPase may spread and subsequent 
reinocula.tiona occur without other large ca,ities appearing. 

From the standpoint of allergic reaction the conditions seem to be 
markedly different in these three instances. In the primary nodule ca.sea­
tio.11 seems often to occur quickly before marked allergy has developed ; 
the gin.ads ca.se9'te under much the same condition. Ranke [43] ha.s 
described this period of developing sensitization as the period of the 
primary complex. Ca.seation with marked-loss of tissue aDd cavity formation 
occurring a.a a. result of the implantation of large numbers of bacilli early 
in. the course of the disease, or following large reinoculations later in the 
course of the disease, seem to be favoured by a.. relatively low specific 
defence ; or the correct explanation mar be that the tissues a.re highly 
sensitised a.nd the a.ntigen is set free in large quantities; While the 
specific defence of the host as a whole may be lowered, it may actually be 
nry high at the point of inoculation. . 

The fa.cts do not seem quite cleD.r enough to wa.rrant a dogmatic 
statement. But it is generally accepted among students of immunology 
(Long [44], Krause [8]), tha.t caseation is due to an e:tcessive reaction in 
highly sensitised tissues. Caseation with cavity formation in the lung per• 
forms n. protective service to the host in thnt large numbers of bacilli a.re co.st 
out by the body with the· expulaion of the cnYity contents. These other­
wise- might spread and overcome :i.11 natural and acquired resistance o.nd 
produce ~pidly fa.ta.I disease. 

Se~l factors may contribute to cnsention, some of. which may be 
ouly incidentn.lly a part of the immunological ensemble. Thus it has long 
been suggested that necrosis may be due to a. failure of the cells to respond 
with II granulation tissue c11rr)·ing the necessary new blood-vessels 
{Huebschtnann [45]), or to a poisoning and destruction of local cells by 
toxins which are set free by the infection while the specific protective 
factors nre held wore or less in 11.bera.nce (Pagel [ 46 ]}. 
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CLU.IC~L Tt:mmct:LOSIS . .\:'.\D ALLEn.GY'. 

.An acute infectious disease, such as meo.ales, • whooping-cough, 
diphtheria, scarlet fever or smaU-pox, represents one inoculation and one 
immunif.y response on the part of the host. '11he symptom complex which 
ushers in the disease with temperature, rn.pid pulse, and so forth, is the 
immunity reaction. This does not :ippen.r until the infecting micro­
organisms ha"'e been in the tissues sufficiently long to set in operation tho 
specific itnmunity lllechanism of the individual. The result of the disease 
is either a sufficient. and usually permanent immnnity, and freedom from 
attacks by that particular micro-01·ganism thereafter, or a. failure of 
immunity and death. There is only one episode of infection and immunity 
response. 

Tuberculosis, on the ot:Jer hand, is different. The first infection with 
bacilli, alter a period of incubation, calls forth an immunity response, and 
the disease may heal if the response is competent; it mo.y be held in check 
so tha.t further extension does not occur, in cases where healing is- not 
accomplished; or, in case the immunity is inefficient the disease n;iny 
spread, producing an immcdiat.:: "·idespread disease. 'Wb:ere healing fails 
to occur, each new spread ca.lb forth an irumunological tissue response, 
and if the immunity is finn.i.ly raised to a. sufficient competency, bee.ling 
ma.y be bi-ought a.boat, e\"on in relatively severe primary infections. 
Fa.iling this, howe,er, the ~~sease progresses with a gra.dua.l lowering of 
specific resishnce until des.th occurs [47}. 

Chronic tuberculosis is tnberculosis which develops in an immune 
individual, that being one whose immunity mechanism h::i.s been excited 
to action by a previous infection; and, usually, one in whom the immunity 
was sufficient, at least for the t.ime, to c:i.use the eiir!y infection to become 
quiescent .. 

. \ctin -tuberculosis is not brought to a close by the destruction aud 
eradication of bacilli from the body, as is the case in the n.cute infections 
mentioned abo"'e, but bacilli remain in the tissues ever ready under Co.vour­
&ble conditions to spread, ·multiply, a.nd cause a reinoculation. The 
inability of the host readily to destroy the bacilli is due to their peculiar 
wu:y content which makes them particulal'ly resistant;. 

The course of. chronic tuberculosis is, as a rule, punctuated by sevcr::i.l 
or many episodes of reinoculation and immunity reaction [ 48]. 'l'hese 
continue to take place in cases which hen.! until o.11 a.venues of esc:ipe fro1u 
existing foci are closed and the bacilli are walled in. E~cept in instances 
in which all of the bacilli forming the infection a.re destroyed, a cowpeteut 
encapsulatin~brous wall is the determining !actor in beo.ling, nnd also 
in tuainta.ini i. healing when attained. An incompetent wall i~ nlwn.ys a. 
danger becaus~ it furnishes the point fr9m which reinoculating bacilli mtiy 

· escape to set up"ne~· acth;tr. The competency of this w:ill depends upon 
the production of fibrous tissue by the perifocal reticular cells, in response 
to stimulation by tnberculo-protein (tuberculin) which esco.pes from certain 
foci surrounded by incompetent im·esting w:i.lls. Thus, there comes o. 
time in the healing of tuberculosis when the tnherculo-protein necessary to 
stimulate the perifocal cells to co1upletely enYclop the bacillus-cont:l.inin~ 
tubercles may be lacking in a.mount, and so heo.ling may be incomplete. 
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This is probo.bly a. \·ery common ca.use ol incomplete healing and relapse 
in clinical tuberculosis. 

The allergic inflammatory rea.ction. which is ca.Ued forth by the 
spread of bacilli is probably the cause, directly and indirectly, of nearly a.11 
of the symptoms attendant upon active tuberculosis, as may be judged 
from the following classifica.tion, which I first offered in 1913 (49), but 
~bich has been slightly modified as follows [QOJ :-

El'ror.ootCJ.r. CuHutC4ffOtf OP Snrl"fOxs o• PoLJ101u.aY' Tcu1:aco:r.0111. 

Grollp [ 

8)'111~ do. t~ t<n:r.lll& AU 
ocher cau.- ac:tla;i ;,,rwailr 

Group III 

SrmptolM du to the tv.botelllou• 
proo-.ptrH 

----------------------1--------
llal&i•• 
Lack of eudut'Ree 
Lou of weagtli 
NeETe instability 
Dfg•tiff ciiat11rbanCK (bJ'PO­

motillty and h!poHCrottioa) 
lietabolio dlawrbaucu ruull-

iag in Jou of W1igh1 
IncrDHCl pula-r•tA 
Night IWMtl 
'l'emperir.tun 
Blooclcuagn 

. 
Hoaneaau • J!'requeut aad protrr.cted 

: TickliDI in l11rynz colda (tuberculous broa• 
: Coagb • chitla 
, Dlge,tlTe dlat11rb&D- (hyper. ~pitting of blood 

motill&y aucl byperacretioa), • Plaurisy (tui,.roulosia of 
which may raul& in lou of • ploura) 
"-.igbt • i Sputum 

Cimalasory dlatW'ba~cea l 
Cbut and shoulder pain• • 
l!'huhing of faoe • 

1 3pum. of m111Cla of ~lioalder 
' gird!• 
i Dlmilliabed motion ot affected ! alda 

There are probably three sources of toxins which a.re responsible for 
the genero.l or toxic symp,toms of tuberculosis~ (1) Broken-domi focal 
tissues ; (2) the serous, cellular and fibrous exudate ; and (3) broken-do,vn 
tubercle bacilli. i-e must- auume that any and all of the products of a. 
tubercnloas focus; ~ of a. tuberculous exudate, as o. result of the changes 
which they undergo u they are subjected to the action of the defensive 
forces of the body, may produce toxins which are ca.pable of causing toxic 
symptoms. 

The refiu symptoms ca.n readily be seen to be caused by the infiam· 
matory process in the lung, which irritates th~ nerve-endings of the t<agus 
and sympathetic a.~erent neurons which ca.rry the stimuli to the centre:i 
in the medulla. and cord a.nd transfer them to other efferent neurons to 
complete the refle:xe~. 

The loc.'\I symptoms, or those due to the tuberculous process per se, 
originate in the tissues which a.re the sea.t of the disease ; thus the 
haemorrhage from the injured vessels, the e~pectorn.tion from the diseased 
focus or from the exudate in the o.ir pa.ssa.ges, the pleurisy f ro1u the 
tuberculous int<olvemenr; of the pleural leaves, and the " cold," tuberculous 
bronchitis, Crom th!! indamwatory exudate or ~cera.tion into the bronchi, 
may all be expressions of allergic reaction. 

Sot only the indit'idua.l symptoms, but the course which the disease 
takes is determined by the degree of competency of the immunity 
mechanism which \\"e may 111easure fairly well by the allergic reaction . 

.u mentioned abot<e, proliferation and e:tudn.tion go hn.nd in ho.nd t\8 
parts of the sruue process; necrosis, too, often n.ci:ompanies. A pre• 
dominance of the proliier:iti\"e phenomena. denotes mild re:,.ctiou o.nd 
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indic.1.tes at tht1.t pa.rticulll.l' tiwe a. disease process of relatinly slight 
degree; but through a severe reinoculation an allergic (auto-tuberculin) 
reaction might be precipitated, "·hich would within a few hours cause 
exudo.tive phenomena. to predou1ino.te. A prepondera.nce of exudation, on 
the other hand, denotes at the time a more severe process. But this, too, 
may cha.uge, and after 11, time 11SSume a predoruina.ntly proli!ern.tive form. 

'£here are also varying degrees of reaction which occur with relatively 
the same infection, the difference being on the part of the host o.nd the 
degree of allergy with which his tissues are endowed. 

We can best illastrate the pathologic changes aa well a.s the clinical 
manifestations in their relationship to a.llergy by a. clinical. illustration. 
A patient with an advanced tuberculosis involving the upper half of both 
langs has been rela.fr:ely free !rem symptoms _for two months. He has 
ga.ined in weight and feels rela.tinly well. He has no temperature, normal 
pulse, good appetite and digestion, and a. s11tisfo.ctory degree of physical 
strecgth. Re coughs and raisei SO c.c. of bncillas-bea.ricg sputum per 
twenty-four holltS. Suddenly he feeli=: toxic a.nd aches, his appetite fails, 
his temperatnre starts to rise, and ou the third day reaches a. maximum 
of 102~ F. His pulse increases i~ ra~e. ·cough increases.· Expectoro.tion 
reaches 60 c.c. per day a.nd the numbers of bacilli per microscopic field 
treble. He feels prosti-ated, is irri ~able, and fails to sleep. In one week 
temperatt1re has again attained nor1Ual. He is rega.ining his nerve ba.lanco ; 
appetite returns," and he rapidly regains his usual well-being. Cough and 
expectoration, ho,'"e'"er, continue more severe than before for some da.ys. 

The cause of theff clinical phenomena was that the patient gave 
himself a. reinocul:i.tion of q\Jte a large number of bacillj. Some exit in 
the defensive ~II which had been thrown around his tuberculous foci 'l\"as 
unguarded; or. it might be that some new break occurred, allowing the 
walled-in bacilli to escape and attempt a. ne"· infection. 

The cells which contacted the migrating bacilli, being allergic, reacted 
quite violently. The bacilli were in part destroyed a.ad tubercle protein 
was set ~ee 'l\"hich, circulating in the blood-stren.w, ca.used further intlam­
ma.t~llergic reaction in other unhealed tubercles in tJ:ie body. So there 
was widespread allergic reaction of ~ar:ring degree coJled forth throughout 
the infected hings. 

Pathologically, changes from 3, proliferative and & mildly exuda.tive 
process to & markedl~· exudati~e process took place. The pulmonary 
tissues and air spaces were filled with exudate. The exudation which 
took pince in the air-passages caused an increase in expectoration :J..nd a.lso 
an increase in the cellular content of the sputum. Ulcerated surfaces 
were stituulated and casi otf an increa.sed number of bacilli in the 
sputum. . 

Physical enmination showed an increase in moist rl\les throaghont the 
arena of actiT"e disease, being much greater in some a.ren.s than in others, 
the difference being in part nt lenst cn.ttsed by the state of healing of the 
atl'ected tissues. 'l'he X-rny showed au increase in exudative reaction, 
being most mnrked in the areas in which the disease was most nctive. 

The eJiect· of the irumunitv reaction in this instance wo.s to e:-cert 
protecth·e iotinence against the ·io..-,tsion of new tissue$ by the bacilli n.nd 
also to exert a beneticiu.l intiuence by promoting heft.~ing in former foci. 
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The first· purpose was carried out; by an attempt a.t de:drnction of the 
bacilli which bad escaped from their former foci, and failing this an 
immobilisation of them to prevent their spread. The second purpose wo.s 
effected through stimulating unhealed foci conta.ining living bacilli, thus 
increasing the fibrous tissue about them and ca.using them to assume more 
and more of a. proliferative character-. Incidentally, the p11otient's immunity· 
was r&ised by the- process, a.nd he became better a.ble to oppose future 
o.ttempts a.t reinoculation.· 

A. few weeks later the acute symptoms ho.d disappeared. The cough 
had lessened and the expectoration ho.d dropped to a.n amount slightly 
below its previous level. Examination revealed a. lessening of rAles and 
the X-ra'\" sbo\'\·ed a diminution of the exudo.tive iofin.mmation which had 
characterised the picture ta.ken at the time of the reaction, a.nd a.n increa.se 
in the proliferath·e phenomena, showing that hes.ling had been promoted 
by the reaction. 

THE PRon:CTI'\"E .A.YD RE.u.nrG .EFFECTS OF ALLEBGY. 
. . 

From the fact that allergy is a. manifes~1J.tion of immunity, it is neces­
sary for us to assume that it is a. neceuo.ry. pa.rt of the body's defence-rea.c­
tion. It is profitable to inquire what its defensive properties are and the 
ma1111er- in which they ma.y be exerted to tbe greatest a.dvanto.ge of the 
host. Particularly is this. true since we Cllon follow it through the course of 
the disease from the time that the sensitisation of cells takes pla.ce, a. few 
days or a. le,\" we~r the primary infection, until bee.ling has been 
accomplished, or deam bas occurred. • 

Every case of chronic tuberculosis shows throughout the stage of 
activity a continnoas play of_ allergic ma.ni!estation. When in a. strong 
and healthy indi'~idual all traces of a.llergic inda.mma.tion are gone o.nd the 
body cells no looser react to tuberculo-protein, then the individual is no 
longer tuberculous. Krause [51] reports such a case and I have seen 
numerous such who hal"e been free from disea.se for yea.111. 

It is very important to undentu.nd the relationship of prolifern.tive o.nd 
exuda.til"e processes to allergy, for otherwise the changes which take place 
during the clinical course of tuberculosis nnd the process through which 
bee.ling is effected mnst remain unintelligible. The basis of this under­
sta.nding lies in the fact that the allergic reaction is intlammatory. A pa.rt 
of every tubercnlollS inflammation, whether it results in ti11Sue formntion 
or tissue destruction. is exadation. The e:cudation differs in character 
according to the strength and charu.cter of the exciting en.use. 

The allergic reaction wa.y be- so slight as to ca11Se only minim&l exuda.­
tion. There ma~- be only n. slight amount or serum: and only a few cells 
poured into the tissues and this etfect mo.y be tru.nsient. On the other 
ha.nd, it ma.y be so severe that the tissue spaces Bnd natural channels, such 
as bronchi, mar be til1ed, litemlly gorged, with serum, cells a.od fibrin. In. 
the cue of the lungs there is a true pneumonic process. 

A.Iler~·. other factors being equal, increases with the repetition of 
saccessfulh· combnted reinocufo.tions. The summn.tion of effects from 
repeated 1~inima.l reinocnlations, such as ~-e conceive of· as tnkini:t place 
regnla.rly and frequentl~·-it m.1,y be hourly, it 10a.y be du.ily-in chronic 
tuberculosis in which the bacilli a.re not walled jn, is a well est11oblished 
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a.llergy. The so.me may be brought about much more quickly and probably 
more surely • by the host overcoming & set"ere reinoculatiop, or se'"eral 
severe ones. 

Fro1u the time of the primary inocnJation and the early reinoculations 
up to the time the disease has become well established as a chronic process, 
allergy is built up to such a. height and with it the immunity o! the host. 
is raised to such a point, that millions of bacilli may pass O'\"er the mucous 
memb1'11JleB of the bronchi daily \'\"ithout producing infection. 

The allergic reaction renders certain Tery iruportllllt services to the 
host, thus: (1) Allergy enables the indiridual who receins a reinoculation 
to withstand much greater numbers cf bacilli \'\"ithout becoming infected, 
tha.n a.re required to produce a primRry infection, and furthermore it is 
further increased by ea.ch successive i:einoeulation '\Thich is successfully 
combated ; (2) it aids the host in destroying many bacilli, both before and 
after implantation bu occurred, causinq man: infections to be aborth-e in 
character; (3) it detains bacilli at the point of inocufa.tion and pre'\"ents their 
spread throughout the body; (-1) it heals lesions \t'hen once formed by 
ca.using a. proliferative process in the reticainm in the periphery of tnber­
cnloua tissue by which a fibrous net-work gndaally displaces intiammatory 
tubercle and necrotic tissue. 

Before entering upon a. discussion of Lhese protecti'°e characteristics of 
the allergic reaction it is necessary to understand that the body'1; immunity 
mechanism can also be set in motion. though Jess efficient!~, by the injec­
tion of dea.d bo.ci.lli..(KQch [l], Petrcff [5:?], Lo\'\"enstein [.53j, and Bald'lrin, 
Petroff and GardBei:[ 54]), and probably to a minimum e:ttent by tuberculo­
protein (tuberculin) (Stewart a.nd Rhoads ~532). 

I ho.ve discassed this phttSe of the subject quite fully in recent papers 
[56], [57], [58]. . · -

It furtlier must be understood that lrhile the greatest degree of 
immunity is established by living ba.cilli, the stimulation of immunity 
reactions and the increase of the immunity itself after once established can 
be brought a.bout by either living or dead baciJli or any bacillary substance 
containing specific tuberculo-protein. This is the basis of the natural 
healing process in tuberculous lesions :i.nd !or the curat~"°e etrects produced 
by tubercalin when administered therapeutically \Koch [l], Pottenger 
[56], [58]). "Every tuberculous pntient treats himsel! 'lrith tuberculin 
whether he wishes it or not" (Long T.59]), and, without so doing, his lesion 
would doubtless fail to he!!.l. 

In order to wo.ke clearer the protecti'\"e and he:tliog qualities of allergy 
tre shall discuss these protecti'\"e proparties in greater derail. realising that 
they cannot be wholly sepa.rnted but that they "·ill do'retail into each other 
an_d overl:ip. been.use they :u."e nll parts of the s:iaue reactioo. 

(1) J.llergy enables the i11<liritlual 1el1,1 rucfre.it a rei11oc-ulatio11 to 1C"it!t.-

1tm1el 11mcl, greater 1m111bcrs of bacilli 1rithvut becoming 111/ectctl tlla,r ar, 
required to produce a prim11rv i1v'"ectio11 : and jurtMrmore, allergy is 
frtrtl,er i11crea&etl bv eacll s1w:essfre rci11v.:ulatio11 1cl1icl1 is succc11s,-ully 
combated. This hns been sho't\'"Il experiau~ntally by runny observers. The 
reports ol Rotuer, HMUbttrger nnd Krause pre,·iously mentioned are con­
clnsive. It is nlso e'ridtmt to those who obsen-e their clioicnJ cnses closeh-. 
Ofteutimes a. reinoculation is ntte1upted with bacilli sufficient to produce· a, 
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severe rea.cUon with feTer, aching, increased cough and ei.pectoration. An 
X-ray plate tnken at the time will show a. general exudath-e process 
throughout the area.a of active tuberculosis, due to the auto-tuberculin 
reaction. Sometimes it is impossible on account of the generally increased 
density of the shadows to tell where the inoculation occurred ; but at other 
times it can. be determined quite readily. Plates taken u comparatively 
frequent intervals thereafter ma.y show in the course of a. few weeks the 
entire reaction to ha.ve Ca.ded a.way a.nd even the field of reinoculation to 
ha.ve clea.red, indicating that permanent implantation had either failed to 
take place or that it bad been limited to a. small focus. 

It is generally recognised tba.t the infection which takes place by way of 
the air-passages, when a bronchus becomes plugged ""ith infected caYity 
contents or material from a cases.ting bronchial gland, results in one of the 
most serious Corms of tuberculosis; yet ba.cilli in large numbers may pass 
over the rame bronchus day after day, provided the lumen is free, without 
producing infection. This is definite proof of the specific resistance of the 
immune tissue to the tubercle bacillus. . • 

lrany abortive infections occur in the course of chronic tuberculosis 
when bacilli escape from ~iously inCeei;ed areas into the immune · 
tissues of th& host. While no one ca.n tell how man'" such occur in the 
lung, because of our inability to determine acc11rately, • they are frequently 
observed in the eye, larynx, lymphatic gl:i.nds, and testicle during the 
course of chronic tuberculosis. Inocnlation occurs ; allergic reaction 
follows ; a..ud after an inflammatory course of a. varying period of time the 
seat of• infection clears. The body ha.s been able to mthstD.Dd the bacillary 
invasion "\\"ith no resulting ha.rm because of its well de,·eloped specific 
defence. 

• (2) Allergy aids the liost fa destroyin(J 11~1ry bacilli both btfore and 
after impla11tation. luu occ1,rred. It is genera.Hr accepted th!lt the bacteri­
cidal e1fects of the tissues of the immune is much greater than those of the 
non-immune-. Woll.I-Eisner (60] ma.inta.ins that lysis of bacilli is a.n 
important factor in the immune. Metschnikoff [61] and Wright [62) 
b&&ed importunt immunologic studies upon the increased phagocytic power 
of body cells in the presence of immunity. . . 

Bacilli injected into the blood-stream a.re quicklr destroyed often 
without being responsible for new implantation. Krause and Hofer [ 63) 
noted the destruction of bacilli within t\ventY to thirtv minutes v.·hen 
injected into the peritoneal cavity of pigs infectt!d with tnberct1losis. The 
fa.ct thn.t.infection does not a.lwa.ys follow moderately large doses of bacilli 
in the immune is evidence that lysis takes place. 

(3) . .J..lltry!f detains bacilli af tile point of i11oculatio1i alld prei-mts tlleir 
sprta<l throughout tile bml!f. This fa.ct was tirst obser\"ed by Koch and 
descri~d as a. po.re of the immunity response. He noted ;hat in the 
immlllle aniwn.ls the bacilli were detruned at the point of injection by an 
intia.mm:i.tory process; tho.t ulcemtion took place in an attempt to eliminate 
the bacilli frotu the body, if the inocula.tion were in the superficial tissues, 
and thn.t the neighbouring lymph glands took little part in the picture, 
sho,ying thn.t passage through the tissues was interfered with, as compared 
with ~he rapid invoh-ement of lywpbo.tic glnnds which takes place in 
primary infection. 
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The mme thing ho.a been shown clini::a.lly. In chronic disease of the 
long, or lo.ryn."'C, or intestines, the lymphu.tic glands into which the affected 
parts diacho.rge their lymph take little part in the process. Quite different 
is it in the prima.ry lesion. A srnall nodule in the lung is o(ten followed 
by enormously enlo.rged and necrotic mediastina.l glands. Ghon [64] 
learned that by exa.mining the medinstinnl glands a.nd determining who.t 
ones, if any, were involved, he could follow ba.ck into the areas in the lung 
which drained into the pa.L·ticalo.r gland and find the primary focus. 

Krause and Willis (20] have per~ormed a. most important service by 
comparing experimentally the ditre,:n:Jt rates with which bacilli make 
their way throngh the tissues of t~ immune and non-immune. Their 
results show that :-

" (1) In normal non-immune guiuea-pigs tubercle ·bacilli·, inoculated 
intracutaneoasly or subcutaneously, a.re carried almost immediately (within 
an hour) from the portal of entry by the lymphatics. 

" (2) Within three or four days ther have ma.de the circuit of the 
body. • 

" (3) In immune (allergic) e.nimals their transmission is greatly 
retarded. 

" (4) They renia.in fixed at or near the portal of entry for a.bout seven 
da.ys~ • 

"{5) They do not -cea.ch the regional lymph nodes (superficial, inguina.l 
a.nd axillary) until t""o weeks aftet infection. 

" (6) They do not become generalised to the- body until tb.xee or f'our­
weeks Biter infection.'' 

These experiments cn.n only be interpreted 11.s meaning tha.t the tissues 
of the inf~ted a.nimal develop a. defensive property that renders passage of 
bacilli through them very difficalt. If we inquire into the nature of this 
defence we find that it consists of an. inflammatory response. W'hen 
bacilli enter immune tissues, an irritation, followed by intlamms.tion with 
a.ccompa.nying exuda.tion, the degree depending on the severity of the 
response, takes place very quicklr. The bacilli are hindered in passing 
through the tissues by this protective process which. manifests itself in 
ea.ch new·gronp of cells into which the bacilli find themselves carried by 
the phagocytes. 

There is no donbt tba.t this IOCll,}ising power of the ·allergic reaction is 
one of the gren.test defensive forces of the irumnne host. ,,nen this power 
ha.s once been estnulished in an i,.niluo.l or ma.n smo.11 reinoculating doses 
of bacilli a.re probably held rei,.rula.rly at the point of inoculation and 

• destroyed without perinn.nent harm being done to the host ,ve n.ssuU1e 
that this inust occur during the coarse of clinical tuberculosis, and if we 
11,re right in oar interpretation of our physical findings a.nd X-ray plates, 
we see definite evidence of it. Larger reinoculations a.re not regularly 
restrained so easily, but eve~ the}· frequently are ca.red for by the specific 
de(ensive mechanism without permanent hnrru resulting to the host. 

• (4) Alleray heals lc.1i1111B u:/w1, 011ce establt'.slml, by eausiur, a proli­
ferative proc,'.~s to take place i11 ti,e reticular cell., i11 tl,e periphery of 
tuberc·ulous ma,'(.~es by 1chicl, a fibrau.~ 11,:tu:ork qrndually tli"1•laces i11f(am-
11mto1·y fiibcrclc all(l 11,·crolic tissue. This effect of the allergic res.ction is 
the most important one in the he!l,ling of tuberculosis. Tbe first three 
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!Iida rendered by the allergic- reaction are directed pnrticularly toward 
protect.ing the organis1u from new invasion of bacilli, but the fourth is 
particularly directed towo.rd healing the disease when established. 

The fact that the infected a.nirual is able to withstand luger doses of 
bacilli without serious harm than the healthy one, the fact that he is able 
to destroy more bacilli tho.n the healthy one, causing iruplantntions to fail or 
infections, if they occur, to heal, and the fact that bacilli pass through the 
tissues of the immune more slowly ar •~•·idence 'that resista:ice to 
tubercle bacilli is conferred upon the host by previous infection. 

A specific inflammatory reaction occurs at the site of invasion as a. 
result- of ea.ch reinoculation. Furthermore, a. reaction occurs in other 
unhealed foci in the body if the numbers of bacilli engaged in the infection 
a.re sufficient to co.use more than a minimal a.mount of tuberculo-protein 
to gain access to the blood-s1:rearu. These two reactions are of the greatest 
importance in heti.ling tube1-culous lesious. 

The allergic reo.ction which is called out by the tuberculo-protein which 
escapes from foci a.nd from the bodies of bacilli which go into solution e.s 
a result of the bactericido.l properties of the immUDe tissues, is responsible 
for the in:B.o.mm:i.tory reaction. which has as its sequel the Corruation. of 
fibro11S tissue, in and about tubercle, cha.aging the tubercle into fibrous 
scar and encapsula.ting bacilli ~·here they cannot be destroyed. . 

Without th.is effect the proba.bilities 11,re that tuberculosis '\t'oald not 
heal 11ave in exceptional instances; but, with it, nearly all tuberculous foci 
in the body of the immune host show some tendency to heal, and even 
those that at times seem most serious show healing a.long mth their 
deaiructive processes. 

In order to understand the allergic, infiammatot-y, reaction, it is neces­
sary to recall the !act previously stated, that the action of tnberculo-protein 
i1, relatively spen.king, a qaantitative one, the more concentrated the 
product the more severe the reaction. And, further, it is just as important 
to kno,v thai the cells of the immune host are endowed with different 
degrees of ability to react e.llergicalJy, and that cells in and o.djncent to foci 
which contain living bacilli possess this power to the highest deg1·ee. 

So it is evident that there a.re three different reactions to tuberculo­
protein possible in the tuberculous individual: (1) The severest one at the 
site of reinocula.tion because the bacillary products are niost concentrated 
and the cells a.re most sensitive at that point; (2) n. less severe one in 
other tuberculous tissue containing lh-ing bacilli ; and (3) a possibility in 
all the ti11sues of the host, in cnse "the protein is introduced artificially 
in the tissues. This latter has diagnostic import, aids one in forming an 
opinion-of the degree of allergy p1·esent, and aids hco.ling should infection 
occur. 

Ta.lcing into consideration the effect of the allergic reaction, one co.a 
visualize whn.t this inflammatory e,mda.tive a.ad proliferative process menns 
in the course n.nd cure of tuberculosis. It is priwn.dly protective, protect­
ing ngn.inst spread of infection nnd henJing existing lesions. 

The slighter stimulntions cause n. minimum of infltLmmntory signs and 
favonr hen.ling, the lnrgcr ones produce more mnrked e\"idence of inflammo.­
tion and mo.y bo harmful. But no mn.t.ter how se\"ore the renction, a.nd 
no 1110.tter how ma.rked the o.ccompnnyjng exudn.ti"'e phenomena, a very 
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important part of every reaction is tho stimulation of local reticular cells 
to the formation of fibrous tissue and healing of lesions by encapsulation. 

What the further course of an infia.ruma.tory exud11tive reaction about 
unhealed tubercles will be, depends on future reinocul11otions. II they are 
of only mild degree, the exudate will resolve, leaving the a.res. with am 
increase of fibroaa tissue which was formed a.a a result of the stimulation. 
If. on the other hand, severe reinoculations continue, the exudative 
phenomena do not disappear, in fact, may increase in severity and be 
accompanied by destruction in the most densely infected areas. 

Thus the combat goes on in every individual suff'ering from active 
clinical tuberculosis. If immttnity can be kept at a. high level, very large 
quantities of bacilli way escape from previous foci, provided they do not 
escape too frequently, and still :.13rious new infections may be prevented; 
and, as a. result of the stimulatiou o[ fibrous -tissue, after the a.cuteness of 
the episode has passed, the field of infection may clear, leaving the host 
in • better condition. than he was in before ; and alter a number o! such 
episodes & satisfactory healing may be brought about. 

While tuberculin bas not been used. genera.l.ly as a therapeutic mes.sure, 
yet there are certain clinicians who ha.ve never cea.seC:I its employment 
after once begioniog.. They ha'\"e al\'"ays felt that it ha.d a·dennite eff'ect 
in healing. So,\" we are beginning t:, understand the nature of tubercu­
losia- better, and to realise that both the pat.hologic a.nd clinicu.l variations 
of th& disease ·consist of a. series of reinoculatious a.nd.immunity reactions, 
ancl that these reactions are produced by tuberculo-protein acting upon the 
specifically sensitised body-cells, and are an intimate and necessary part 
of the- protecti'"e mechanism r!eveloped to guard the host from the de.agers 
of the tubercle bacillus. We are farther, a.s a result of this, fol'ced to 
recognik that tuberculo-protein (tuberculin) is Nature's own protective and 
curative substance, becnuse it raises immunity already esta.blished, and calls 
forth allergic reaction without which. the body would not be protected 
against the spread of bacilli, and ,rithout which healing could not occur. 
,Yb.en we realise further that small doses are· wholly curative a.nd only 
large- doses are harmful, we ha'"e at our command the principle of its 
administration. Long [59), who, mth his a.saociates, has done so much 
to clarify our opinions of the nature of tuberculin, accepts its va.lue with . 
the following statement regarding its i.nfiuence on the disea.se focus = " The 
focal reaction occurring at the site of disease, on the other hand, is of the 
utmost importance. ~Iild foca.l reactions a.re bene6cia.l, and severe ones 
detrimenbll." Again, he states [65] : ".All patients are under tuberculin 
treatment spontaneously, it not by actua.l therapeutic use. Sometimes this 
sponta.neous tubercttlin treatment is ha.rmfnl, much of the time it is 
certainly beneficial. It is ineTitable in any event." Tuberculin, too, ho.s 
the ad\"ant:ige over the tuberculo•protein produced by reinocula.tion of 
favouring henling without the da.oger of & reinfection. 

If one understands tuberculosis nnd the pu.rt tuberculo-protein pln.ys in 
-in its cure. be can administer tuberculin therapeutically to the great 
advantage 0£ the patient. Se'"ere and dangerous ren.ctions may b9 avoided 
i£ only the physician will study sufficiently ca.refully the aensiti\'eness of 
ea.ch patient to the remedr. 

YacCullum [66] recentlyreviev.-ed the sta.tus of our present knowledge 
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of tuberculin and ventured the following prediction : "From all this it is 
evident that very great adva.nces have been made in our knowledge of the 
chemistry of tuberculin and of the tubercle bacillus, and it is not too mnch 
to hope th4t in the next few years we sho.11 be in 11 position to combs., 
tuberculosis fundamentally and effectively." 

With the present increa.sed knowltldge of tuberculin and its importance 
in ihe production of the allergic reaction, the most promising field for 
addition to oar present-da.y therapy of tuberculosis seems to be the pro­
duction of mild allergic reactions a.bout tubercle by supplementing 
tuberculin in measured doses at appropriate inter,als and suited to the 
patient's tnberculo-protoin sensitiveness for the haphazard doses and 
haphazard intervals which characterise spontaneous therapy. . . 
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TUBERCLE. 
JTJSE, lfl2!J. 

Pulmonary Tubueulosia1 

Tu cynic is occasionally heard to 
whisper tba., tbe early case of pulmona.ry 
luberculosis does not exiau. He has 
oar sympathies. .-\.11 too. often be is 
confronted with the tragedies, the wall­
eaablisbed a.ad tbe a.dv&nced cues, an,1 
all too rarely he finds tbe hopeful ~.., 
seeking advice ea.rly. Bue a.part. fror~ 
the question of tbe stl\ge of the disease 
u iii a.O'ects trea.tment, a. carcfol in­
ve,ugation of the ua11;e of each case 
may th1·ow considerable light on flb6 
mode of onsei t.ad be of value in illus­
kaliing the problem of infeccivity. Here 
the a.dvanced e&ae, 'ri~ed strictly from 
,be acientific poin, of view, baa a les10n 
and a moral u important as the early 
0&88► 

Since 1926 Dr. Th. Rehberg a.nd• Dr. 
W. Zurcher [lJ he.ve at tbeir dispensary 
in Tilaili attempted k> tr&ee the source 
of infection in ail their oew cues, group­
ing the C&fl8S according to Redecker 
classification. In their pg.per tber te­
port on 200 cases which were diagnosed 
during tbe ~riod March to Septem­
ber~ 1927. Each group is dealt with 
aepar&tely. 

!n the primary stage there wu only 
• one caae.. A. child of 8 years, whoa& 

akiagram showed an in6.ltration, which 
in five weeka absorbed, leaving only a 
small focus. Exogenoaa superinfectioa 
was traced u the etiological factor. 

The seconde.ry stage is cha.ra.cteri1ed 
by \he escape of the bacilli or ,heir toxins 
through the bronchia.l glands into the 
pulmonary or general circulaiion, and 
also by the allergic condition. The 
authors consider the bronchial glands 
aa tho a._,rting poinc- of this stage, 
but in the aeries found ouly fi.t'e cases 
in which the diagnosis of uncom­
plica.ted bronchial gland tuberculosis 
could be ma.inta.ined. Io 12 C&SH 

.of aeconda.ry inliltra.tion (a. -series of 
sldagra.ms of one case a.re shown), i.e., 
three- infants, four children and five 

·youxig- adults, theu findings were in 
agreement with Lydtin, who, however, 
maintains that tbia type is not confined 
to children. The majority of these cues 
did very well when removed from the 
source of infection. 

ill bilum tuberculosis, if the infiUra.­
tioo takes place near ,he glands or 
around a meca.atasia near to the glo.nds, 
a. picture of bilum cuberculosis is 
produced which often progresses to 
ca.vita.tion. Three auch ca.see a.re 
repot·ted. 

Disseminated secondary tuberculosis 
takes place mostly in the h1ngs, but may 
extend throughout the body. In the 
lungs the foci &re to be differentiated 
from the primary foci in that they Me 
usu&lly multiple; if single they are not 
connected to the glauds by lymphatics. 
FGurGeeu cues of this nature a.re given 
in the series. One cue of milia.ry 
tuberculosis occurred. 

Of the above cases, eight were infected 
by an "a.cute maaa infect.ion," t;wo 
"inlir&fa.mily," si::it "es.trafa.mily." In 
17 caaes the sou.rce of infection was 
more gra4u&l, 11 inirafo.mily, 6 extro.­
family. In t;wo oa.aes no new infectious 
source coold be found, but & debilitating 
mtiology was presenL In two other­
cases an intrafamily soarce h&d been 
present. two to seven. years before ; a.a 
endogenous iafecuou wu. therefore 
likely. In six ca.ses no ietiologica.l factors 
could be traced. • 

These cues of bronchial g)t.ad taber­
ouloais could give no da.te of the onset 
of the disea.se. In dve cues the dura­
tion wu some years. In i2 cues the 
length of illness was given u eigbt days 
to six months. The auaho1'S consider 
that the history of an acute illnoa with 
a.n open source of infection, made the 
posaibility of an uogenous "re" •infec­
tion almost certain, p&rticularly so when 
these ca.sea improved rapidly on removoJ. 
from tbe open source. . 

The authors agree tha.t in this 
" generalisation period" the protective 
forces of the body are a.i their highest, 
and ii only requires some factor to lenen. 
the attack in order that the body ma.y 
de£eat the in£eciioa ; indeed in this a~go 
c:witation ma.y beal, for this tendency 
to quick healing is a characteristic of 
the a■condary disease, and in this liea 
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\he import&ace of its recognition a.nd 
clifi'erenti&tioa from the terti&ry stage. 

In ihe teriiary sta.ge a ceriain degree 
of immunity is present, the b&cilli are 
no longer able to escape inco the circu­
lation. but do ibeir damage slowly in 
Ula lungs. The reaction of the body to 
lbe invader is one of fibrosis. The com• 
meocement of ibis stage is extre1uely 
difficuU to a.sceda.in, but. is de.tinite. 
'l'be allergic condi,ion ceun and 
meta.atuea no longer t&ke place. The 
moat common form is the producfr;e 
fibrosin pbthisis, clinically recognised 
by the usual signs found 1" the ape:c in 
11 early cues," radiologically as small 
10ft clover-leaf infiltra.tion, l11.ter becom­
ing m·ore .5.broiic a.nd spreading over a 
gre"8r area of lung. The starting· place 
may be a primary focus or a, mecastat.ic 
foci of the secondary sta.ge. Ia. the 
authors' series 75 cases were in this 
class. In 24 no source of infection . 
could be traced. In 36 i, wu "intra.­
family." On ibe a.verage this source 
had been closed (by death) nine to 
seven yea.rs before. Sis: cases \\"ere­
conu.cts s.t the •ime of invescigo.tioo. 
The a.uthors a.rgue tho.I for tile produc• 
Lion of ph,blsia a, temporary source of 
illfecuon is unimporta.ot, exceps inu­
much a,s the &ecoudary mataata.tic stage 
may be caused by au exogenous infection 
and ,ha.t one of tbeae mewtues may 
bet.he focus s.round which the tertiary 
lesion sia.rts. 

The o~bet form of tertiary phtbisis is 
,he" early infiltra.Gioo," which is a peri­
pheral exuda.uve focus, usually under 
the clavicle, which shows itself in akia­
grama a.a a.u indefinite infiltration. 
Physical signs are absent. The clinical 
ma.nifesta.tiona a.re those of a febrile 
aita.ck. 

The infinrn.tion may be a.ccompa.nied 
by da.ughtar infilt.111.tiou in the od1or 
lung. Wilen I.be infiltrntiou is treated 
by col111opse therapy often the dcughter 
int1lt1·at.i.on recedes, The e111'1y infiltmtion 
may proceed to cn.vita.tion unknown 
to the patient. Tho prognosis is depeu­
deot on tile extent to which i, hew pro­
greaed before trea.trneul. is cotumenced. 
Pihy-four cas11s fell into this group. Io 
all of them the onset. waa a.cute and tbe 

.28 

duration short (11.vera.ge sixteen weeks). 
Twenty.five were in coni&ci whh an 
open source oC infectioo, 10 bad bad 
their resistance recentlv lowered by 
illness, 12 had been in contact whb 11n 
intrafamily in!ection two to eigb.i years 
before; 17 g11o,·e no source of i11£ecLion. 

In. 1S cues the lang condition wa.s 
overaba.dowed by complications, i.e., 
4 meningitis, 1 peritouili;;, 18 pleurisy, 
and -l in which the pro~ss had a,h-anced 
so that no cl11ssifica.tion could be made. 

From the standpoin& of prenotive 
medicine the authors sum up as follows: 
T!Je primary infection ia childhood is 
clinically exceedingly difficult to diag• 
nose. Any child suffering from an 
indefinite illness should be 'S.-rayed. 
Exogenous iniec$ion plays the important 
parG &nd healing is ra.pid. The adults 
a.re divided between fibrous productive 
phtbisis and &be "early inoltra.tion" in 
&his series (75 : 62}. The phtbisical 
patients bad been under observation 
five years, while tl..3 other group ouly 
eighteen weeks. U is sasrgestive that 
the 'phthisica.l case& bad gone through 
the ea.dy infiltration stag9. In phthisis 
the diagnosis is compnrat.ively eaay. 
The first infection is exogenous, &nd the 
progress to phthisis is through the 
secondary stage. Ei.ogenous reinfection 
may make the pbtbiais worse. Debili­
taliing ca.uses &lao pla.y their part, s.nd 
huling is uncertain. In the ea.rly 
indltracion group tbe symptomatology 
it indefinite. The patien~ is of tea tra.cad 
beca.11se of the c11o1es he has infected. 
A fresh reinfection ;'tr&.S present in tbe 
mr.jority of ca.ses. Here debilita.liing 
C&Usea play a. part. The prognosis is 
good if tbe case is seen early. Io ~be 
later stages it is unfa.,·ou1·a.ble. Fio&lly 
t.be earh· infiltration most be " hunted 
for." • 

Thia report is a. detailed piece of work 
,,.hich needs to be studied with ca.re. 
On the 'ITl.iole it gh·es support. to the 
theory of exogenous supednfeetion. 

RElo.ERE'NCE. 

(l] REKU:IIG, Ta., a1:d ZeRcmR, W. Die Yer, 
• lauufonneu der Luugeutuberkulou and 
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BOOK NOTICES AND ABSTRACTS. 

Book Notices. 
Elementary S:mmatolo". A. Ha.11d­

book !or Students and Praotttiouel'IS. 
By W. E. Cooke. London: Charles GriJlin 
and Co. 19"2B. l'p. ~- Price 71. 6d. net.. 

This excellent ,·olume 1b.ould prove 
~i~tiacdy useful to studu~ts and prac­
t1itoaers. It presents, tn an easily 
accessible form, our kno'll'ledge of blood 
diseases, includin~ che most recent work 
on the subject. Each disuase has a aec­
ti~n, on ~dology,Pathology, Symptoms, 
D1ag.0os11 aod Treatment. There is 
a. welcome chapter oa .Embryology, &nd 
the \"arious cells met with, norm&l and 
pt.thologica.l, a.re described aod figured. 
Designed as it is largely for the use of 
the student, one could have wished that 
the chapter on Instruments &nd 
lletbods had been amolitied somewhat. 
This section is dimissed in 13 pages. 
J,or example, no mention is made of the 
nature of the correction used in esii­
m&tiag the hmmoglobin with the Sahli 
h:emogiobinometer, nor the fact that a 
tinted glus standard is now on tba 
market, ob\"iatiog & posaible source of 
urror due to fa.ding of ~he st&nd&rd 
colour- tube used for comparison. It 
may be, bo'\Tever, that the latter 
refioemeo~ '\TU introduced since the 
book was ia the press. But any small 
defects of this kind a.re puti in the shade 
by the uaefalness of tbe work, which 
can be coofideath· recommended as an 
admirable v&de aiecum for students &Dd 
others for whom it is iutended. 'rbe 
book coataioa uo coloured plates. 

L Report o! the Xlnen' Phtlusis 
Kedioal Bureau for the Year- nded 
July 31, 1927. O'D.iOll of Sou.th A.fria& 
Pretoria. 192S. II. The Present Post; 
tion o! Kiners· Phthisia on tile Raad. 
L. G. In·ine tPriva~ circulacion_t. 

These two documents have reached 
thia country to,:ether. They are both 
written by \be Chairman oi the :\liners' 
Phtuisis ~edical Bureau. The Annu&l 
Repon presenu the work of the Bn1·e11.u 
directly from the compensation vie,v­
point. lu the sepuate address Dr. 
Imae envisagea the position more 
directly from a medical standpoint. 

.U lo.st the a.nouo.l incidence in cases of 
silicosis ho.s, &a predicted, been con­
verted into ,. decline. At the same 
time a. cba.nge to a milder type in tbe 
cases is reported ; ill is apparent in 
radiographs. Even more detinite t.han 
heretofore the position is pt'esented tha& 
silicosis a.nd t.ubel'Culous infection ,vork 
hand in ha.ud, aud tba* the fibrotic 
condhioo usually ascribed to the indu­
eoce of silica. particles a.lone only de­
velops in the presence of t.be t.ube1·cle 
bacillus. Nevertheless, a. great differ­
ence exists clinically berween cases with 
overt tuberculosis, a.nd those wherein 
no direct. _evidence of tbe l,resence of 
tuberculosis can be detecte . Silicosis 
with .t~berculoais is a particularly grave 
cond1t.1on : next comes tuberculosis with 
no signs of silicosis; and, lastly, simple 
silicosi.t, which, however,. tends, at the 
end of about ten years, to pl'efllnt a 
sir.1ilar survival rate to simple tuber• 
culosis. Caudidaks for work under• 
gtol~!ld bave been subjected to o. severe 
medical esamino.tion siaoe 1916 ; since 
ihat date only 19 out of some 18 564 
new. mine~. ha.~e become t.he subj~cts 
of. simple sshoos1s. The gree., majo1·ity 
of new cues &re found among old miners 
who started. work under conditions pre­
vailiog before the war ; but the produc­
t.ion-n.te f~ simple silicosis for the year 
was over SO per cent. lower than that 
of the previous year. The figures for 
1~25-26 were 490 oasu a.s compared 
w1ih 364. for 1926-27. The reason is 
disc11ssed &t length why the reduction 
may be considered st&tisiically sn.tis• 
factory. Miners' phihiais depends for 
its occurrence upon ,be a.mount of silica 
dnsli present, the length of the pe1iod of 
exposure, 11nd the a1nount of exposnre 
to tuberculous infection. The dust 1·isk 
has been greatly reduced, and, siuce 
1916, so bas lihe 11mount of infec\ion 
present. The total incidence of the 
disease is conmbuted to by three groups 
of miners: (a) New miners who bo.ve 
passed the severe llledica.l examian.tion 
(b) miners a.Ii work before ~bis examina.: 
\ion was started, and (c) otber old 
mine1'S who have worked in mines on 
ibe Ra.nd and elsewhere. 
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The iocideoce amoog oew Rand 
mioen rise, sliijbtly ,vi,b years of ex• 
potmre, bu, is far lo\\"er th&11 tba.~ £or 
ei,her of the otber two groups (see 
p. 408). The relative imponance of 
the tuberculous !actor in the cases at 
prueut arising is held to be steadily 
iocrea1i11g a, eompared mth the dusc 
f&ctor; indeed, Dr. Imoe bolds that in 
• majori•y of co.Hs of a.pparently 
" simple " silicosis, a.n elemeut of 
tuberculous infection is present· from 
Lhe beginoiDg. Still, bowerer, the in­
cidence of silicosis Calls more heavily 
upon m&cbine winers with special ex­
posure to dust. Once the disease bas 
started continua.nee at underground 
work - makes little difference in tba 
progreu. Compensation is &\\"&rded 
directly the disease is detected and the 
men mav retire or remain as work as 
they like; but the mortality from aili­
c01is in. subseque::it years ia nearly the 
same whichever conrse is chosen. • 'Xbe 
,lesson to be drawn i& the importa.nce of 
t'-a infective factor, whether considered 
from the standpoint of the further 
coune of cases or of prevention. 
Wheceaa dust prevention was a matHr 
for engineers, ilie pt-e-rention of infection 
is a. medical problem. It is upon this 
problem that etfortf. mun be aud are 
being coacentra.ted. The most recect 
efi'orta in thi1 directicu.. a.re to control 
mci eliminate the cues of t.uberculosis 
occurriog among the natives employed, 
who are tea times more numerous th&D 
the Euro?41a.os. ID.itial eu.mioation 
o.ad periodic supervision of these natives 
is being steadily impro-red, so that by 
a. sustained and intensive ca.mp&ign 
carriers of tuberculosis among mine 
natives may be brought u.oder cootrol. 

Abstracts. 
ABSCESS OF -r~ LC~G. 

BRYA~. J. H. The Lai,-Dl'OlO~cal 
Aapect of Sappurati\"e In1!D.mmatiou of 
the Lungs. Trim•. .-!mtr. Largn,al. 
4HO<',, 19'.!~. 49. 16:?. 

Under the term suppurati\'e intlalll• 
ma.lion of the lun~ a.re two conditions: 
broncbiect:1ais, or suppura.tiYe bron­
chi~ia, :1nd absceSil of the lun~!l. These 
conditi~,n$, which the writt-r b:!lie\·cs to 
be dt·tinit~ly on the iucr~!U«!, 1::1n11ot 

always be diasocia.ted. At• symposium 
011 streptococcus cu.rriers, which wae 
held in America in l!Jl!J, i~ wa.a clea.rly 
established that the tonsils wore the 
c:i.rriera of many forms of infect.ion, 
especially the various types of strepto­
coccus. C&reful assembly o! repods 
Crom the milit11ry camps and from the 
nrious 111.boratories, showed \bat io­
!ecte<l tonsils were a. source of infections 
l.lld inila.mmat.ious iu the lower r11spira­
tory tra.ct, the in{ection being carried 
dowm"rards and producing laryngitis, 
bronchitis, pneumonia. IUld empyema. 
The infect1:Jns may also be c&1Tied up­
wa.rds, producing sinusitis, varying in 
inten3icy from a. mild c11tarrhal intlam• 
mation to suppuration in one or more 
o! the accessory cavities. Yet aoothe.r 
source of 1,uppurative bronchitis a.ud 
puhnocuy abscess is pyorrbma and 
absceu a& d,e 1·~ts of the teeth.• Sup­
puntive inf11\mn.a.tion of the lung may 
also follow infit:enza, as occurred in a. 
reccot case o! the writer's. 

The opora~on of tonsillectomy is not 
infrequently followed by absceH of the 
lung, m11.inly, in the writer's opinion, 
because of undue haste and opera.ting 
in a Lloody 6.eld, ooa sutlicienli care 
being ei:ercised in the- removal of in­
!ecte.i blood a.ad secretion• expressed 
from the tonsil in the process of euucle­
atiou. Infected infarctions mo.y be 
carried i~to the lungs from the sea~ of 
operation, usually owing to undue 
traumacism. 

Diagoo1is of suppura.tive intlo.mma.­
tion of the lungs is rea.dily made, in 
both chrooio and acute types, by the 
foul odour of the breath and the exces­
sive, fonl, purulent secretions, frequently 
hemorrha.gic ia character. 

Broncboscopy has shown m&ny bril­
lio.nt results a.nd should a.lw:::.rs be tried 
before resorting to surgery. ArLificia.l 
poeumothol'lu in n.cute conditions is 
also a \'ll.lua.l>le methqd of tren.Lmt!ut; 
where the case respoodil to oeiLl.ier of 
these, general aurgery must be 1·eil0rted 
to. 

~[.:\~GE:S, W. F. Suppurn.tiou of ihe 
Lung: Roentgenologicnl .Aapeot. Tran,. 
.-i111u. Lary11goi . .d.1•11c., 10-lt:I, 49, 167. 

Lung abscess shoultl not res.ch r. 
clu·onic :i~tige wid1out Jii~gho1i11, a.ud, 
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•berefore, early 1U1d repeat.ad e:xamin&- p1·obably arrfred by the lymphatic :I ,, 
lions by X-rays a.ro uecessa.ry. Dy ibis routo ; while those tbr.t. denlop in the 

;i means it is possible to dot.ermine the interiot· and are in cont&c& neiLher 
i! manner of developmeni of tbf' disease, with pleura nor with root azea, a.re 

~ 
its rate of increase or decrease, and, probably by wa.y of ~be blood-1tre&a1. 
more important nill. to detormine Loc11.liaa,tioa u a. function of the 
whe,ber h baa a tendency to advance radiologist shouJJ be considered : (a) 
k>warda Uie periphery or towards ,be with relauioa to bronchial distribution, 
root of ,he lung. Early X-ray diagnosis and (b) with relation to the cbest wall, 
is not always easy from a single enm- ~he former being p&rticularly iwportanc ' inanon. In the oa.rly stage the shadows when treatment is to be ba meana of ~ 
of und&te n.re, as &rule, ill-defined, and, broacboscopic draiuage, an the latter 1 

I ·9 il ihe are& involved is small and near when the treatment is to be by \Tay of I • 
ij 

ibe rooi of the lung, may be entirely tbora.cotomy. l'ueumonograpby is the ; 
overlooked. In osher cases ii may be most dependable wethod for giving ' ,. ., miau.ken for a pneumonii., or, in the 11.ccuratl! nod comolete information, the ~-

l 
,, 

I I apie&l. region, i, may be considered insuffla.Lioo of .drj'· bismuth being best 
evideoce of a.cLive tuberculosis. With !or localising any lesion or object io 
a series of X-ray s~udies it may be relation to a. bro1,chu.s. Icdised oil is J • 4 ·c:·ble, especially wi~b the aid of other bes, for tbe e:s:a.mina.Lion of ca.l"ities, or ~ • 

;1 to ma.ke a. diagnosia o( lung abscesa for .studying the terminal branches of ~ 1 1 before a cavisy actn&lly develop■, bul the bronchi and the distal portions of t " ,he diaguoais is positive by ihe X-ray the luugs. . 

' 
.. 

hic•un alone when there i1 free air and Apa.re from the iuncrions of diagnosis t 
' t 1! 

ee uuda.te "in the ca.vby, ao \ha~ a. l\ad oi loc&lisa.tiou, radiology otfers the 
flu.id level can be detnonatra.ted. bes, mea.ns of obsenicg the progress of f. ' ff The rue of destruction of lung tissue a case, .·.s «-ell as reliable inforwa:iou t 

ii varie• oonsidera.bly in diifereog cases. for iatellisrent: selection of the best ! 
In some \be infected e.rea becomes more 1nethod of-treannen~broncboscopy or ~ 

~ 
or lesa walled olf; in others the lesion au1·gery. Repeated euminations sLould I 

l 
utends progressively into the more ah\"Ays be lll4de in the ca.se of doubtful I 

diatanl portions of the lobe or lobes lesions, to 11ote the chaages tbar; take i 
involved ; in. yeti o,ben metastatic pl4Ce from d&y to day, or week to week. I absceuea break out saoceuively in 
diimrent pa.rt• of the lung. !~ all these llcCR.U:, T. Lung' ..l.bscesa. T,-crn,. { 
;1.f!• repeated X-ray examiua,tiona are .!11111". L<ll'Vniol . ..i11oc-.• 1g.2$, 49. 174. t 

uable. .oi,nother type 0£ l110g absceu Tl.ie suiology and tre&tment of luug t is tha11 developing in coaaection wich_ a abscess are the two :i.specta of ibe ques. 

f 
foreign body. Wheu this lesion follows tion of most interest to laryni;ologists. 
,he upirarion of non-opaque snbstauces, .£tiology.-\t'hen the ab1cess is due 
tha X.-ray diagnosis is not easy and to a. foreign body in a. bronchus or i.s l muat depend upon the cb&racter of the secondary to a. bronchial neopi&stn tbe t 
shadow, its locaLion and distribution. .etiology is ob,·iou:o. ai also ,\"hen the i 
This lesion in a.ppeuance e.nd location absces11 fol!o,-rs pn6-umooia, accompanies ~ _ _. 
is cot unlike rn:iny of tbe so-cnlled posi• pulmonary tuberculosis, or is the con-
tonsillectomic l\bscesses. The abscess sequence of an io!arction. In n1any 

l that follows '11e &&piration ro11te of in• other cases uo cnuse c:u1 be established; 
fectioo ia always in relation ,o some a.nd frequently when lung abl!ceu has 
fairly large brouchia.l branch, and. &s a. followed opernli\"c procedure ou the t rule is ea.11ly a.cccsaible to hronob.oscopic upper n.ir pauagei-usuaily tonsillec-

l dr&io~ge. Tbe a.bsce11 \ha.G follo,n towy-ihe true cause of the couJiLion 
J?Oeumonia. is usua.lly centrally located is not reco~nised. l'i:e writer empba.-
1n a.n area. tha.t hus recently been the sisei1 the imcorta::ci::t of 11 cu.rdul I 

I 
site of II, pneun:ouia.. The l\UllCCSI found e:rn,mi1111tion o{ the patieu. before tonsil-

1 near ibe aurfa.ce of the lung, isolated lectowy, so as ab.tolutelr to exclude 
from the hu-ger broucbial tobes and not acute respiratory-tract ia!ection or pul-
in an are:\ of recellt pneumonia, bu mounry tuberculc"i$. .~uv:hcr qU!!Sth.m 1 
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for tbe anRwerin~ of which extensive 
study is required is as to the advisa.bilit.y 
or o,herwise of abolishinst \he oouitb 
redu, &dmiaisterint morphine before 
operation or sedati'l"es after operation. 
The presence of spirochaetes in I.be pus 
ia aaother problem. .-\re ,hey merely 
acciden:al in\-a.ders a.fter the abscess bu 
rupt:2red in,o a bronchus, or a.re they of 
mciolo¢cal importance? Careful study 
of the tirn pus which ii; expelled and 
stud..- of the contents of the a.baceu 
obtained through the bronchoscope u 
soon as. possible a.fter ruoture should be 
useful. 'rhe 'l"alue or otbernise of 
anenieal treatmen~ should also be­
determined. 

l'ro-}":.01il is a.lways serious, uc.epk in 
cases dae to a foreign body. Early 
skilled broachoscopic dr&ioage ia, in the 
writer't opinion, one of the. mos, 
imp0rtan~ iingle points. 

Tr1arm111t. - Before rupture occurs 
h:~ a. bronchus the problem of external 
draioa~-! mun be decided. :Uuch here 
dep!'ada.- oa earlr diagnosis. Alter­
rupture ha.II occurred broucboscopic 
drainage should be tried tint, both. in 
acnte- &lld cbronic conditions, and the 
nrlier-i, is hegun the bet:er iu is for the­
p,.tient. Po1tural drainage should 
always be carried oa.t a thoroughly &1 
ponible. Creosote, by mouth or by 
inhalaliioa. is usuall'I" worth &. trial h1 
chronics- .bacess. • ~rii1ici&l paeamo• 
thoru :10metimes does good, buu some­
iimes does deiinite ha.rm by stopping 
drainage owing to complet-e closure of 
the bronchus with collapse of the lung. 
Iu anv cue. paeumotboni.x should be 
used only after the tireatest considera­
tioo and &iter broncboteopic dra.iuage 
has been gina a thorough t.rial. 

Tt"C:KER. , G. The- Brouohoscopio 
.upec: of Suppuratiou of the Lung. 
Tr,1n1 . .imt1". Laryngol . .i,~ .. 19:?8. ts, 
1,9. 

Bronchoscopy is helpful bocb in di•­
gnosis and in tr~11.tmeo1. o{ suppnr&tive 
pulu:on~ry diseas~. In Jiagnosis it is­
n.h:.ibl!l in se\"'ernl ,-ra~·s: (1) br gh-ing 
de::i..i:!l inforiua.tion a.1 :o the loCAtion 
and utent of the le-&iou from direct 
endoiCOpic study ; (2) by the remonl 
of $.,-..::-~::.::is from th~ broucbi, u11co11-
t:.\!'!!:::.1::J by wo:i.u ,-.:crctiou:1, tha.t 

will show ou culture the infecting 
OflJt\nism ; (S) hy excladlnir; foreign body 
by direci examin11o,ion of the lar~cr 
bronchi (X-ray study &nd physical 
aumination will be neceua.ry !or ex• 
clnsion of foreign body in the sm&ller 
bronchi); (4) by ,he broncboacopic 
inh'oduction of bismuth aubca.rbonate 
and lipiodol where the radiologist think!I 
it necesury. Obstructive secretions 
and granula.iiona can be removed. a.nd 
the opaqua substance introduced into 
the desired portion of the lung; (5) by 
removal of ti11ae from the lesion !or 
hi1tological ~ <amination. 

With rel{ll,te. to \rea.tment, broncho­
acopy will help:· (1) by impro'l"ing 
bronchi,u drainage tbrouir;h tbe aspira­
tion of secretion, and local ,reatmeni of 
the lesion; (9) by 18Cming &n .ancon­
t&mioated specimen of the infecting 
b&c'8ria. for &'1 autogeuoua- vaccine ; (3) 
by dilaaing s·.;riolures and removing 
obstructing granuldiona: (4) by remova.l 
or forei(rn body. Ia auppuralive disee.a& 
of the lung- due 110 foreign body, 98 
per cant. of the cases will be cured by 
the broncboacopio removal of the foreign 
body. The broncbia.l draina.~e ia im• 
proved tc such an extent in practically 
every cu& that no further bronchoscopic 
trea.,ment is required. 

The papercoucludea willi several case 
reporis, illuskaiinli( some of the phases 
of the- value of bronchosoopy ia dia­
gnosis and tre11.tment of auppurative 
pulmonary lesions. 

KLI~E. B. S. PulmoJW7 Absoen and. 
PulmolllU"T Gmgrene. Jov.m. ..!JJ1,r. 
JI.if . .AIIOC., 19-.?8, 90, 2008. . . 

These two condition• a.re quite dis­
tinct, though they are frequently con­
sidered and trea'8d a.a. one disease. 
Pulmonuy a.baceu, which is found 
more frequently in children than in 
adults, i& caused by pyoganio ori;anisms 
renohin~ the lung, either by aspira.tion, 
or via. tbe blood-st1am from a. distanli 
focus of anppuro.tion. Cases of pul­
mon1m· 11.bscets a.Ii Moun~ Sinai Ho11pital, 
Clc,·t!land, Wt"re Ulttnlly of the 11,apir&tory 
type, genera.Uy with multiple lesions, 
bus with one or more principal a.res.a of 
suppttr:ltiou. 1'he lo,ver lobes of the 
luui; wtrd 1uost frdlJUon&ly i11Yolved. In 
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\he embolic type oC ca.so the a.bscesses 
were small, multiple, involving aever&l 
lobe11, and were Associated "!ith a.bscesse11 
elsewhere, noto.bly in the myocardium, 
kidneys or IJra.io. 

Pulmonary ga.ngrene is a. more severe 
disease, ~enerally affecting adult.a rather 
\ba.n obildren, and is ca.used by a group 
of orpnisma-mn.inly apiroobmtea, fusi• 
form bacilli, a.nd vilJrios-aapirn.tedfrom 
the mouth. Tbe diff'erentiat.ion beiween 
\beae Lwo dise11Ses is imperative, since 
the trea.tment i11 essentia.lly. different, 
pulmonary ga.ng1·ene being amenable t;o 
arsphenamints therapy rather tha.n to 
treatment for a.bsoess. The spulium in 
the cue or pulmonary abscess is m_uco­
purulent or parulen,, ha.s no a.pprec1able 
odour.and cultures a.nd smears show the 

. pyogeniG org&nisms. The sputum from. 
g1,ngrene is foul smelling, and. gT&yish­
brown or grayish-green, a.ad shows the 
char&Gteristic spirochetes, fusiform 
ht.Gilli a.ad vibrios in sme.rs stained by 
strong ca.rbolfuobain solution or by 
the Font&na method. Both upiratory 
r.bscesa a.nd gangrene ma.y follow 
Opt"r&tioas under geaer&l a.lUBsthesia.r 

The writer qaotea the clinical a.nd • 
experimental evidence for the embolic 
origin o, pulmonary lesions recenUy 
presented by Schlueter a.ad Weidlein. 
He himself helie•ea, ho~ever-, that tbe 
experiments referred to throw m,1e 
light on the pa~hogenesis of the so-called 
,ypio&l lung abscess of m&n, a.ad he 
add11ces a. good de&l of evidence aug­
l{esting tha.1 the organisms rea.ch the 
lUDf{B by aspira,ion. 

Uore important, however, iban ,be 
pa&hogeneais of the " typical lung 
&baoesa" is the a.ctua.l character of the 
lesion present aod the orga.niams pro­
ducing it. Io -sections oi eo.rly luions 
ataiaed by tl:1e Gr:i.m method, the o.bacesa 
of the a.spiratory type ia reo.dily di!f'eren­
tia.ted from ~hat of tho e111bolic type. 
In the former, numerous clusters ot 
s&aphylococci l\re found in the bronchial 
branches Md in the alveoli, the blood­
veAsels being unim·olved. fo tbe em­
bolic abscesses, on the oLher ba.nd, early 
lesions show clusters of staphylococci in 
the lumen and \~a.Ila of the blood­
,•ps,els, nnd none in the region11,l bron­
chi&! bra.nohes. The lesion of puln1ooa.ry 
gangrene_, when fully developed, is 

a. .ragged, foal-smelling, brownish or 
greenish ulcerated a.re&. 

Pulmonary gangrene of apirocbm'-l 
origin may be prevented by proper oral 
bygieae and therapeutic measures. 

CUTANEOUS TUBERCULOSIS. 
DERDYSmRE, B. Su 'llJ1 cas de 

tuberculoae verruqueuae ch8Z l'eJl!ant. 
Tlie• d4 Pari•, 1928, No. 148. 

The author, wbo records an illastr:1.­
ti ve oase in a. girl aged 12 yea.rs, remarks 
tha.t verruGOSe tuberculosis is one of 
the best kno,vu forms of cutaneous 
tuberculosis and ia not very infrequent 
in childhood. • Io ,he primary form it 
is ia moss cases the result of exogenous 
inoculation, while in its aeco11dt.ry form 
it may be due to o.uto-inoculation or to 
dissemio.a.tioo of tubercle ba.cilli by the 
blood and lymph. Clinically it is 
characterised by the development of 
single or mul,iple foci of verrucose 
tuberculosis whicll a.re often usociated 
with open o~ clo11ed acrofulo-tubercu­
Iides. 

As a· rule the general health is not 
a.fi'ected, as the condition ia merely c 
Corm of looa.1 tuberculosis which is 
readily cared by oa.uteri1iuion or com­
plete extirpaiion. 

BRION, A.. Du traitement ohinlmcal 
de certains lupus tuberouleux de l& peau. 
Tl1J1• d• PaN, 1928, No. 840. 

Brion, who records 30 illustrative 
e&aea in i>a'.•ienfis aged from 4 to 54 
years, tnainwns that cato.neoua lupus 
should be treated br exciaion pure and 
11iwple, followed by immediate sut.ure of 
the edges of the skin \'fhonever this 
method is posaible, na.mely under the 
follo,ving conditions : (1) when the lupns 
is of small or moder-Me size, (2) when 
it is situated on n. covered pa.rt of tbe 
body, and the size of the strip of skin 
removed a.llowa the edges t;o be sutured. 
R.Dd when it is not confined to special 
situations such a.a the nost.rils n.nd ex­
ternal ear. The method baa the advan­
tage of bein~ rapid, painless, o.n~ simple, 
of no& leaving unsighsly sen.rs !Uld of 
rnrely being follo,ved by recurrences. 
When union by first intoution a.ppeara 
to be impossible, excision shottld be 
Collowod by the 1\pplicatiuu of a. graft 
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which should be carried out. a• once 
duringihe same operaiiou u ,he removal 
of ,he lupus. 

Ia Brion's experience it ia never 
bene4cial to lea.ve an iobarval of t.weut.y 
dAy1 belween the exciaioo of the lupus 
and ,be applicat.ion of t.be graft. 
Whatever the loc"1 method employed, 
general antituberculo1i1 h-eatment 
should be instituted. As early • diag­
nosis of lupus as possible is importaus, 
u t.bere is a more likely prospeci of a 
radical cure when the lesion is of small 
size. 

PAVll, J. L., and DUSSELDORP, lL 
• O'n ouo de tuberculosis verrug'OSI\ del 

parpad.o. .tlrcl•. ,l, 1'i,iol., 1928, 5, 41. 

The a11,hon, who record &n illuatra.­
tive oue, sate tba, tuberculosis of the 
akin of the eyelids ia rarely seeo by 
ophlb&lmologiua, u it may 11o11ume a..oy 
of ,he forms of cutaneous tuberculosia. n ia generally c&USed by spread of the· 
tuberculous process frolll neigbboi.:riug 
loci io t.he nauJ. foasa1 or ainuaes, 
lachrymal traci, conjunctiva, or bones of 
the orbit. Io a few cases &he lesion 
11ppean to be primary wHbout &DY 
connection wiil:1 a. tuberculous perl­
ocalar affection. Children a.re more fre­
quenUy a.tfected t;bar,. adults. The 
pre,eal ca1e is thal of a boy, &ged 10, 
who developed a '8Dder nodule tirat on 
the lower and then on she upper lid of 
,he right eye. Apart from enlarged 
cemca.1 gl&nda no other leaioua were 
foud. Hiatological eumination of she 
nodules showed ihe oba.racteriatic ap_. 
pea.ranee of verrucoae tuberculoais. The 
condition. must be distiuguisbed !rom 
aimpl. wa.rta which a.re non-i.Dtiamm&• 
tory, ephbelioma which is progreasive 
and abows no tendency to spont&lleoDS 
cica,risation, a.nd papular sypbilides 
which have uo tendency to suppuration. 

T.-l.NGUY. R. Easai sur- le r~le d.es 
iAfecttona aHcctees dana la determiA&• 
tion de certain.es !ormu cllniquea de 
la tuberculose cutanee. (Parasittsme 
spirUlll.ire et t11berollloee veget&ute 
p_erl-anale). 7'1,i,n ti, Lgon, 1927-8, 
No. 21. 

perineo-a.n&l region and i1 known by ibe 
name of vegetath-e • or !rambmsilorm 
peri-a.oal tuberculosia. In tbe case 
which Tuguy records in a man aged 
tH, the ~ubercle bacillus wu usocia.ted 
with a rich growth of spirilla, which 
presented all she cbaracteristics usually 
Hen in ordinary genital ,-egetations. A 
apirillar iotlammation of this character 
cannot be regarded as being of a. purely 
saprophytic nature witbout any action 
ou the tisaues. It is now- a ff'tll-estab. 
lished fa.et that it acts on the connective 
tiuue a.nd l!&lpigbia.n layer, causiog 
lbem to a.saume a l"egeta&h-e growth. 
Vegetative \uberculosis whose site of 
election. is the perineo-aoal region ap­
pears to be due to the combiued e.ction 
of the tubercle bacillus a.nd spirilla. 
While the tubercle bacillus bv itself is 
cap11tble of giving rise to a. verrucose 
cba.racter of the lesions, ,-errucoae tuber­
culosis is very di.trerenc from tbe ulcero. 
vegel.ative· lesions of which· Tanguy's 
case 11 a.n esample. 

NICOLAS, J.. and LEBEUF, F. 
Psoriasis et tuberolllose.. La JlUtciM, 
1928, 9, 1062. 

The connection, or posaible connec­
tioo, between these tn-o diseases bu 
long been studied, mac y obsen·era 
having s118pected the tuberculous origin 
of psoriasis. For se'\"'eral years the two 
present writers ba\·e systematically 
studied from the poin~ ot \"iew of 
tnbercaloais every case of psoriasis 
which t.urned up a.t their dermatoloi;tical 
clioic. Ea.ch such patient was ques­
noned with regard to bis personal a.nd 
family history, a.nd clinical, radiologiea.1, 
serological (Arloing and Courmoni), 
complemeut deviation mth Besredb's 
antigen (Calmette and :Ya.saol) and 
W&11Serma.nn tests were carried out in 
each oase. Tbe ma.terial comprised 60 
patieuts with psori:isis, of ~hom 20 had 
a. personal or family hiuory of tubercu­
losis, or were sutfering from tuberculous 
lcsioua, mostly of a mild type (pleurisv, 
elllphysema, cervic:Ll a.deuitis, white 
swoiliug cured by aukylo:ois, etc.). Two 
patients, ho,vH·er, had acti\"e pulmonary 
,uherculoais ,~itb tubercle bacilli in the 

This thesis is davo,ed to the descrip- 1p11;urn. The serological tuberculosis 
tion of a. specio.l form of cuto.neous • test ,v11,s positive in &ll but one of th& 
tuberculosis which i11 found in the psoriasis p,.ueuts, cootra.citiog ,Tith the: 
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50 per cent. of positive tests in other 
dermatoKea. Complement devia.t.ioa 
was po11itive in 3.5 011& of the 60 cases. 
The \Vauero1a.nn rea.ctioo ,vu positive 
in ibree ca.sea only, two of these 
patienta ha.ring contracted ayphili1 long 
alter Ute psoriasis ha.d a.ppaared. 

The writers nonclude that clinical 
evidence showed the frequency of 
tuberculous a.ntecedeats or of tubercu­
loua manifestations in patients with 

psoria.sia ;- and that labora.tory evidence 
also ga.ve posith-e results 'l\"bicb, ia spite 
of their equivocal iuterpre,afiion were, 
neverthelest, -rery much gre&ter in 
psoriasis than io other dermacoses. 
Although a.s ,he presen~ time there is 
no ahsolote proof of the ~aberculous 
etiology of psoriasis, the writers' in. 
veatigatiou appears t.o confirm the 
existence of some definite relasiooship 
behveen the two diseues. 

CENTRAL AND LOCAL. AUTHORITIES. 

lIL.'{ISTRY 01!' HEALTH. 

TaEil:IIEtrr o• Tca.ncor.ous. C1ac:cz:.a 969. 

l!'acilltles bave boen provided, wi$h the 
approval of the lliaiste of HCA!th, by the 
Natioul .\110Cia,ion tor- the Prevemloa. of 
Tuberculosis 1,& t.hoir in11t.it11t.io11 &i B1urow 
Hill, Frimlev, So.rrev, {or the t.rea.tmeui :ind 
technical edue11tlon • of t.11bercolo111 ,;o11th1 
betwMll the ages of U and 19 yean. 

The llin!s&er Is advised that. iu ccrt&lncues 
where tuberculo1is i1 contracted by you&ha 
within tha a.go period, tbe condition re1pouda 
well to tra.tmen, a.ad the pro1p<1Cts of c,'llllplete 
arnsi of the di11eue are frequently more 
favourable tba.u in &dulta. But M the Age 
pmod' from 1' to 19 is normally t.bal in whiob 
remuoerlliin ocoupv.tion· i1 beguu a.nd eay 
nee.11ary tn1ini:ug undertaken, the prolonged 
trutmens 12ocoaary to secure the 11m11t. of 
tabezcalosts is, if Uie di-se i1 conmc<ed 
during that period, a seriou1 handicap which 
prwnnu t!u patient. from competing for work 
on equal terms with other ro11tb1 of the l&ID8 
•· Even when treatment. 1, brought; w a 
succeaful conch11io11, it has necepflrily oeeu­
piecl time which the pa,ieni'uompetitors have 
employed in aecuring pract.iul experience and 
iucnr.uiug their Yahae 111 the fabour markei. 

In thia ciao of case, therefore, the onset of 
tuberculosi• lmpous a speci:tl economic dla­
Gdvaotage which i• nos :uieq~tcly mes by 
KUCCtlSllful treatm~n, of tho di,cue : and the 
armagemeats mGdtt by the~ a.,ional A.nocillsion 
for the ProYeati.:in of Tuberculgjig nccordingly 
inclqde provi,ion for technica.l education to be 
giYen during the courllO of tfl!:'ltmont, ao tbal, 
ou tho ~tien,•a diteha.rge, t.hls special di•d· 
van1a.s-, may ba u 1.r 1\1 pracii.cablc reduced 
and p.Htibh· in some ~- climiaatod. n is 
to b, noted" thl\t a. largo propo~tion or tuber­
cnl,ma routb,i ol this :igo will not lun-e lmmed 
anr tr:\tl.t or o«upatiou priur to> l\dini,.,.fon to 
llurr.:,,y Hill, and tho 1•robl,m1 of providing 
t.-chnic:il oduc-.uion is thcr,ifore 1hnpli6cld. 
Since ic hu no, bean uece..aey to take into 
aecouni the \'t\riatlon11 of practi,"111 cxp,irien,"C! 
whid1 wou!J b.i f,,uml l\lllLIIIJ: y.1~i,ml11 .,, mor~ 

advanced ace, It hu i>ee11 possible to conceatrate 
upoa ,wo m&in types of technical education 
(,:ardeJing and cleriw work), and to m&ke 
provi1ic.a for a more practic&l and tbon,ugh 
'8&Chint of ·heM two subjecu tb.,.11 could be 
given ii it. •ara 111ces1a.ry to pro-ride a mo1t 
varied n.ngt '>f innructioa. 
• l!'unl:.i:r i:,articul.lrs of the arrangements 
made. ud • fuller indication of the crpe of 
patleut lcr whom thty Are de1igaed. are ginn 
in a broc:111?11 which, ic i1 understood. hu bffn 
clrc:ul&~ by tlie Sational !~atioa t.:ir th• 
Prevention of Tuberculosis t, Lgcal A.u,horicies 
NS'£1')nsii>le fortubereulotl!I 1eb.emes. 

h i, appr~iutd thac, 1a the &re& o( any one 
Tr.b■rculosit .!u,hority, the number of cues 
of ihe 1pecial clu1 under couidentlon '"ll be 
compuali.-ely small. and tba, ic would there. 
fore I» d::»culc f,)r an,.. oue 11ucborit\" co mau 
adequate u-rang.unenti C, dttl with sucb. C&HS 
speci&llt in one of its own iluthutiou1. It 
uema, therefore., preferable tbac then ,pecirJ 
cue, should be dealt with in au institution 
orpaiscd for this purpo1e. and the ~liuister 
hope, ttillt Tabercul~it. .-\uthoriti~ will appre­
ci&tc the e.dnaupsof theananpmenu 'l\"bich 
h.iiTe been made at Burrow Hill, and that, bT 
tn&kiug llM of these flleillcles for &D)" e&HI of 
tbi:1 class which may o=r in their areu, thov 
will CO-Optl'llte \Tic h the :s' atioaa.l ..l.Stoeiacioa 
for Cha Pre\"entlou of Ta bercalotis in duliug 
with chi• didicuh problem. 

lt. should be 110ced thl\G th- arrangements 
are designtd for a 1pecia I type of et11e and will 
be more ,ilit!Cti\"e if condccd to the treatment 
of tbat tn-e, and that :i p:ui■ac munordiDarily 
be prapv.rtd to stay in the iuttitution for a 
p.oriod. of twelTe months or longer if a 11&Cit­
factory r,m1h is tu be s.icured. TIie stll!l:&ion 
of patient,; :or thi1 in,titution muse thertfore 
be Dll!d• mth t>Art!culnr care. 

l_..inally. it ,a o( i;relC importance, if tho 
m:ismmm .,f 1 ... -nc!l: i4 :c, be oltta.ined fr.JIil the 
•c!:,::iw. ti:;it the Tub,irculo,i11 C.1re ~ommitte.. 
or ,,,her o:.iiui,ie local org-nisatiou, lhould 
make e\'ety elfon;, whou a youth bas been 
&d1uiLted to Burrow Hill. to -ure tb11t •11illlhle 
i,,mt>!,wme?:t i, :l\':\i!.ibl,• for him 011 hi• Ji,;. 
cb.iri;~ fr,n::i the iuamati.>11. 

l 
I 

S. Roodhouse Gloyne, The Presence of the Asbestos Fibre in the Lesions of Asbestos Workers (1929)
ACL Doc 13466 · Page 45 of 55

Published by AsbestosClaims.Law

asbestosclaims.law/library/13466/45

https://asbestosclaims.law/library/13466/45


i . 
t 

i 

j 
j -

June, 1929] SOCIETIES 441 

SOCIETIES. 

mE 'l't:BZBOULOS!S ASSOCUTIOS. 

A. 11u1o&b1g of tbe AIIOClatJon wu beJd on 
ll'rida7', llllrOll 16. al the British l[edical 
A.uociat.lon .liOIJN. The .Pnlllideal, !:iir SLCla.ir 
Thomaou, wa& iu tbe cbair. After tbe 
u-1.ioo. of the ~Y bu1luC11, papcr11 
wen read by Dr. L. S. '1'. liw-rell 11,ad Ur. F. 
B. G. l:laat 011 "Sallocrysin Trutm111a." 

Dr. Burn.II began by describiag his tecbuique 
and doaage. Thi SNl.rting dose WU O·l grm. : 
if tbare wu ao l'NQtioa, 0·25 grm. \'l'M &i'"-n 
ihne day, .l&ter, aad then al w11kly int1n'&l1 
0·6 grm., 0-75 grm., aad l arm., tbia laai dcue 
beiag-repniecl three or four times •• ,T11kly 
iutern..11. In the - oI cbildrea, small 
women ud very delicaLG patients. the mui­
mum dose wu 111nally 0·6 or U-75 ,nn. The 
qa•&lon wu aometimu uked whether is 
wu the 11111oory1i11 itself or che uaociated 
shock that did the good. n, effeoc could 
DO~ be dae outlrely to the la.'11r, aiace 
DeJther tuberculla llO.r 11ram gh-en iu iocreu-

. Lac do8II till shock wu produced brougbs 
a.boa, the good r11ult1 cha.t were HID iu the 
cue of 1&11ocrysiu. Cader 1a.aocrysia true­
meat tubetcle bacilli disa.ppeued flom. the 
1putum, 1111d the spawm ltaelf became leu a.ad 
!es. Two illaslrasive cuff wire cited of 
cbildrm treated at Brompton Ho.pita!. la 
wbom lojeot;iOll■ of 114DOCrylin broughl &boa, 
botb lb ... r•alu-diaappeanmce ot tubercle 
'bacWi and greatly leaened spalllm. The 
idN.l cue for no&men, m11 the youn1 p&t.ieu• 
.(about; &he age of pabor&y) with Mlllt.l diHa■e, 
J:u cues of contimt~ alight pyrexi• 11111ocry•in 
wu UAfal in reducmg tbo temperature which 
tended to 1tay doWll : bui tbi■ 11!1et; wu 
pr:obl\bly n~ due to tbe a.uocrysi11 per 11t, 
lilloootber drag• blld. tbu:wieeffecG . .\uothar 
lype of cue that 10m1limt1 did ,·err well 
wbh saaoorfliu ,.,.. &be patieul with chronic 
fibroid di11t11.1• with acute oucerbac.ioa. 

WILh regard to aomplica,ioaa Dr. Burrall 
aid that 1111rloaaJ111lro-enwri,l1 110d 1&oma.­
ti1 ooald be avoid by ,;iving small dOIU, but 
1' had to be rcmemb.!r.:d Lbat if 'l"ery small 
do.ca wire given no r111ults could be upccted. 
Rash• -ro not uncommon ; th1T ocourred iu 
11 o{ the ,peaker', ti Nit 60 C:UH, aud ia some 
of th- tboy were very 11,·1re, but the 
pulmolll': coodition of each of tbae patienu 
abowed deduit.1 impro'l'emeuc.. Alburoi11uri11 
waa 111t1'l'ly "lway1 pre11eot, bui this n1igbr. be 
saf11ly ignored unlcu it WM ve-r: se'l"erc. Ou 
the whole, the dani:el'II :i.ud complie:nio1u of 
11&11001'\"•in tn.'llllru•ut wc-rc "° ,li~bt .u to bo 
ue~llbie, pro'l"id~.J. tho dotit!I w11re ,m:ill enough 
aud were well apa.ced. 

Dr. Hcaf who followed sn.id .that he had 
&~:&tt'cl by thi111111tth0tl ll'T .,,.,....,. i,f p11lo1011:1" 
tuh,,r .. ulo•i,., Tb,.,.., <'11l>l'" in.-lu,l,•ol S7 :1Juli~ 
:i111l 10 d1ildron iu :111 .t..i.g,•~ ,,f 1h11 ,li,.t?l\a,•, 

acep• ,ho ,·ery adnacocl; tbe udults all had 
po1hi'l"1 sputum, &Jld ei1ht of tb• tell children 
1bow1d delloito cliaical 111111 of tuberculo• 
al•- The interul b.U'l'Nn the luj~tioa1 
uo~ tended to ~ l111g1beued, :i.ud the 
wo1ght uf tbe pat!eac wu uud tUI a guide 
in cuatmeut. l'h1 dong• h• employed 1n111 

O·l, 0·:2, 0·33, 0·5. 0·6, O-'i3, 0·8, l gn:a. 
Any shocll: rnction wu c:areiully l\"01ded. 
ID a good proportion ol cun they were sue. 
ceu~al in ~rea:1i1:1g the pby1ical signs, iu 
frNIDC the sputum from n1uercl1 bllcilli and io 
cl~riog th1·X-ray picture. .1 d1cr1ue in the 
1ed1roentatiou rate of the red ccrpusclu wa, 
:wo noted, and a general rue in the weight 
cu?Te of th• pati111;. There was a diaereuce 
of opiaion u to suitable ca111. ID his own 
opiaio11 any cue wu 1uitabJe provided the 
renal aad cardiac 1;rscem1 wet• normal, tbe 
pbysiq~ aod seneral condition good, aad 110 
abdominal 1ymptam1 were p-nc .. Ia wu. 
howner, w:11te of 1:101111 to treat Sc11ge III 
cuu with :;:i.uocry,.;.i. u the rualts wire no, 
permaueac. l:::'l"en 111 Stage lI CUii relapaes 
were also common, aad the rellllta '\\'ll'I no• u 
good u u1 a. 11riH of ""uttol cues treated by 
art11icial pueamothorar. 'Ih1 do.age ot sano­
crysin in tb• c:a11 oi ci:dldrea was "'"" ■mall 
aad. tho h:cro:ue nry pdu:11, apeci"1 regard 
beillg paid to weigiic, .Ul the children in bi• 
Nriu- had. had loar period& of :rntment, and 
the weigbt ~ad avpetite lmprcn\i ,nd the 
sputum dim1ulibed. Sa.uocrnia. appnred. co 
be "'ell tolerated b,- chilclreD. • 

Iii the dlscuuioa which followed the Chair­
man l&ld h1 was impr111ed with the trouble 
aad care ta.ken b~· the cwo tpeakera. Be uked 
whether laryngt;,l complicsrioc1 were a coutra­
iudlcation to noocn-1i11 tre&tuunt. Dr. 

• Andrew llor14nd said that rubu could be mo■i 
alarminf. Ill oott ,uch cue be bad persisted 
wi&h tbe trcatmeac witbo111 ill effecu. With 
reprd to albuminuria. he rect.lled that Dr. 
Gra'l"tllll ba.d feJ!Otttd two or three cases in 
\Thom tbe .,ibuminaria had 111\"er cleared up. 
He him,elf had had a cue in 11"hich a small 
do■e of sanocr,·siu cau,.ed mnrked albumiuuri11, 
which had neier nooped. altboui;h this pa,ieot 
bad impro'l"ecl in cchotr l'ffpicU :i.nd w:ia back. 
at work. .-\uother speaker said tb:ic lo 1, 

first aeriu of Terr ,;mall dCfH there bad been 
Hnre stom:niti, and r:uhe-J. bat that 10. • 
seeoud series ";ch larger dOHS there bad only 
baen one ca•e of \"Omatiag aud 0111 of eczema. 
H• 0011" made it :i. rouuo, prceo!dutt to gin 
~ ll9f cent. 11luco11 before iuj~tiug 11ano­
cr,-siu. 

Dr. Yero _rear~.:m taid thst be thoui:ht the 
proper ,pe.:111,;: d d.;us w~ '"err important. 
Sodium tbiosulphai:c he l.>oked upoa as a 
usoful :anti.tote for ~,omatltis or ~1m1 rube■. 
He do11b:('d whrth..r ~:L!IOC""tin ~b,,ulcl he u1'C!d 
in C:LI~~ tlULt w,•r~ .:.;:i:.: w-.::1 \\::h.•llt it: but 
ht ,usi;~a:c:d that t~u m::ci: lli.1iui:tio11 WM 

·- ... -- ... ~; -·~ 

J 

l 
t 
' :.I 

J 

1 
J 
i 
j 

l 

I 
l 

i 

l 
I 
I 
4 

i 
1 

j 

I 
' l 

S. Roodhouse Gloyne, The Presence of the Asbestos Fibre in the Lesions of Asbestos Workers (1929)
ACL Doc 13466 · Page 46 of 55

Published by AsbestosClaims.Law

asbestosclaims.law/library/13466/46

https://asbestosclaims.law/library/13466/46


I 

Ct r 

442 TUBERCLE (June, 15129 

made behr"a the 1sud&tiv1 type and tbe 
llbrold type u far as anocrysia was concomcd. 
AIIOC.ber speaker nporced tba& even small 
dOlel of sanocryaia bad beea followed in one of 
bil -■ by iatnctable cliarrbc:u; and in 

another cau a ·mh aad albuminuri• sapeneucl 
after a dose of 0·5 grm. saaocryAia. 'Ih~ 
ct .. red up, bat after aaotber dose of 1&aOC13'11n 
"1• &lbumia roturaed and neNr cleared up 
apia. 
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Paul Yoo &umgarton1 Aobil au dar Tuber­
• kulOIOiol'ICbung. A.. Dr&'fRICll-p. 1128. 

Bd, !iii, HaU a. 
TubertuliJJ&llal'Rie und Tuberlrulouimmunitat. 

• A. 0.r.LIIIIITTX-p. 196. 
Die in~nnen6N Kr.lkbebaudluni: dee Luugeu­

tubarkuloM. J!'. BKC:xu-p. 198. 
Kalldnhalatloo bei Luncen&ul.oerkulose or.ch 

• dem 871'9n\Le1:-Zeyeu. H. StEGICL-p. :206. 
Thorakoplutik und Gebun. F. J&uu-p. 2U. 
t1eber die bio!oeiaohe RnktivitU der Tuberkel. 

buillenfe~te. L. lI. lIODICL and E. F. 
Sam&LIIIXOWA-p. m. 

Die llusaabmau und Einrlohtuugen .ier I.An­
dcaveraichoruoRsansta.lt Sa.cha11 im Kampie 
Regeo di• T11berkulo,ie, unter besouderer 
.lieriick&icbtig11ug der neneren Foncbun~• 
orgcboiue. z,n:110-p. 2s,. 

Tuberlculoae-Kraukenbiuser. K. Haii:"s­
p. 2,0. 

Aemlicber J'ahre1boricht dor Priuzre11euc 
Luitpold-Kiuderhellstitte Scheidegg fllr 19:l~, 
neba\ d\agnouilcbeo uud thenrpeuwcheo 
Bemerll:unpa. K. Kr.u11:-p. ~1. 

NEWS, APPOINTMENTS AND DIARY. • 

News ... 
The Nntional .-\SIIOCi:i.tiou !or the :Pre1'911tion 

of Tuberc\tlosf1 h:i~e, wtth th• approval of the 
~iniltty of ll~alth. adapted tbe1r Sauatorium 
Colony ac Burrow Rill. Frimley, so &11 to 
readec iG uailAb!e to all local autborltitt iu 
Eo1laod l\nd Wales who may desire to u~lse 
It !or tho long period treatment and techuic&l 
education of suitable tubercnlom yoa&hs be• 
~ tbo t1;i?1 of U. :uid 19. The In11Jtntion 
0011WU1 SO bed•, 60 of wbicb are provided 
for arresffd c111es, and ~ in • 1pec1ally de. 
1lped block for patient• in the ouller stages 
of th& dinue. .Although primarily iakuded 
for yoath• ,uaering from puJn1ouary lllber­
clllosta. cases-of gla11duh1r tuberculosis ,Yi thou\ 
sinuses, or o( ,ubarculous dise&tll of bona and 
joiuta no louiar requirioc acth .. orthopmdio 
uw.tment. will al1e bit eligible for admission. 

Tecbuie&l otducatloo in p,rdenin,i; aud clarict.l 
work forms a11 P'Hntial pan of tbe regime, 
and thus ooh· tho-,e who are ph,·siaaJly and 
temper:1.mant:illy 1nit11ble for such education 
can be :i.cctpted. 

Negotiations are In progre11, ,Yith a •iew to 
tbe school bei:rg re.:ogn1sod by the Boud of 
F.dncn,tlou. The duration of atav aimed al 
should he one '"•u or longer .. Tbo coat of 
m&inteuanc:11 wili be 50t. per \\"Otk inclu,ive. 

The acho!me, which is au npt\'imeut.al 0110 
aad one whicl.i •o far 1.iu nal bten undertaken 
in this country·, hu been :\ppro•ed hr an 
Ord~r of the Charity CoauniHiou, pro,·idod ~hat 
preft:r,mc.-c is elven t,1 the depandanu of er­
.wn•il:,i m.,n. 

.\pplic:1tion~ for &dmi111io11 should be ,;out a. 
soon u pos"ible to tho Medical Superlntoudent 
of the Inetitutiou. 

Tia· .l11ti••! ': .. :i n:onthl~· medic--'l journal, 
puMi»hcd in )ln,lrn:t, i .. tlus Y'-'ar c11lebr:1unir 

ils 11lnr jubilee. The April number ls ,·u-y 
cou1iderably enlarged to form• •pecf&l number. 
In additi11.i to tho •peci&l arilclu ruiewinl? 
the 1vork of the journal thron"h • quarter of 
a century, the number contai111 twentr-fligbL 
original articlu, covering • ~ery lar•e fieJci. 
Two of \b ... aniol" deal with tuberculo,is. 
viz.. "Recen, .ld'l"AnCII in our Knowltdga of 
tho Ca111a,ion and Prevent.ion"of Tubo1rcul01i,,'" 
by ltao Babadur Dr. ~I. Ke111"1"11. Pai, )f.D .. i1nd 
"Abdominal Tuberculoaia," by S. Subba Ran, 
B.A., 11.B., 'lI.R.C.S.EDr., D.P.H.Camb. 

Appointmc11ts. 
The undermentioned appointments baTe 1-11 

uotifiecl to tbe lilni11tt of He&lth during the 
month anded )!:I.rob 31, 1929 :-

(1) TDBUCULOSIS OntCEU. 
Kffll: Dr. T". R. Cole, T.O., Tice Dr. J. ll. 

Clament.s (reai(ued). NrJ1ting/1Qm,hill: Dr. 
G. G. Buchao"n. T.O., vice Dr. C. King,ton, 
(rosigaed). Blackburn: Dr. I. lL Mac:I.&cblllD, 
1.'.0., vice Dr. 0. C. F. Roe (l'llSiJoed}. 
Jlancl1~•t•r: Dr. G. V .. \1hcroft, Cou1ultaut 
T.O. (pan-,ime), vice Dr. ~- C. Haring 
(doaaMOd). S111~tl1111ick : Dr. C. Cook,on. 
.-\sat. T.O. l\nd Doputy )fedic:111 Superint•ndent 
of &uAtorium, vico Dr . .A. G. l1. Scveru 
(rnigned). 

(2) l'IIl:DIC..U. Ornca:a OF Hue.TH 
(WROL>:•TtllE). 

Ctlil11ri11!7tOII n.: Dr. H. Staolvy. 

Diaey . 
The provincial moetinc of Lhe Tuberculusia 

Assooh,tlon ,vii! be held lit Cl\111bridi:t frou1 
Thnri<d:1~·, June ff, to Sllturday. ,Tur.a 29. 
ParLic:111:11'14 mii,· he had from th11 $.!cret111'\·. 
llr. C. T. Hobort, s,. ThoU1a,·& Hoapital. S.1-:. 
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