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* consumption. Terrihle insatiahle ‘tyrant:— Who can arrest thy progress

or mumber +hy vietims ? Why dost thou attack almost exclusively the fairest
and 1@veliest of our species ? Why select blooming and beauntifvl youth,
jnstead of haggard and exhavsted age ? Why strike dowvn those who are

bounding blithely from the sterting post of life, rather than the decrepit
beings totteriz:g;fits goal ? = By what infernal subtilty hast thou contrived
hitherto to ‘na..ffle the profoundest skill of seience, tb frustrate vtterly

the vses of experience, and “isclose thyself only when thou hast irrctrieqﬂba‘

secured thy victim and thy fangs are cPimsoned with its blood ? "
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The Canse ard Provention of Pulm-nary Comsvmption in the West iighlond

" pursl Distriets of Scetlsnd.

Before discussing the subjeet matter proper of this paper, it
seems adviseble to briefly reviev the more importent points in the history of

-

phthisis.

Although thc exact cavse giving rise to the disease remained
unknown until 1882, when KOCH discovered the tvhercle bacillus, still,
from g very early period the symptoms of phthisis were well known to
physicians, and its pathology vp to a certain point, was also known and
descrited by differert avthorities, Fror the earliest times it wvas re-
cognised as a disease cheracterised by wasting or emaciation of the body,

and seems to have first attrécted attention about the 4th and 5th centures
B.C. At that time the knovledge of the disease depended en‘irely on extemal
signs and symptoms, HIPPOCRATES vho lived 400 years B.C. paid great
attention to the sputum in lung diseases and noted that after blood spitting
the discherge of parulent matter often followed, vhich hrouﬁht on a
comsumption, and at last death. He recognised vlceration in the lungs
after death. He also was cognisant of the fact that if treated early
the disease was curable, but that diarrhoea attacking a person affected
with phthisis was a mortal symptom. CALEN recognised its ulcerative
tendency and as the encients recommended the breathing of hot and dry air
with the view of drying vp the vlceration in the lungs, he advised his patients'
to go to TABIAE., He says of phthisis that it-proaeeds not always from a
£luxion fro~ the head dnt that excrements flow into the lungs sometimes
from other parts. For it may so happen that a phthisié may be cavsed

by an humour transmitted fror other perts cof the body.



The extant works of ARETAEUS
A.D,150

; C TRCA appear to be the first to

contain more enlarged and careful descriptions of the disease, and he seems
to have been the first to pay any attention te its pathology by recognising
evidence of tuberculous nodosities i~ the'lungs. When wc come down to
the 17th century we begin to find more evidence of the serious study of
the pathological anatomy of phthisis, and ir this century also a relation—
ship wes traced between scrofvlous lymph nodes and caseows nodules in
phthisieal lungs. BONETUS descerited cavities and the sebaceous contents
of granulations. In 1846 MANFETUS states that in the case of a young
men who died from phthisis he found on post-mortem exarination grenulations
ir the lunge, liver, spleen, kidneys, mesenteric glands, and intestines,

and he likened them to millet seeds and reparded them as tuberculous

in character. He assumed that they arise from lymphatic-glands and remarked
that‘they were found in the tissves of men end animels. GREGORYLin 1780
drew attention to the fact that s frequent and troublesome ecough Withéut any
great haemcrrhage or even without any haemorrhage at all may damage the
lunge to such a degree especially if they be of a more tender structure than
vsual as to lay the foundation of a phthisis almost always incurable.

A new impetus was given to investigation in 1785 by THOMAS REID vho

regerded tubercles, not as eﬁlarged lymphatic glands, but as the products

of exudation. DR. BAYLE seys (1793) " Tuhercules are firm white bodies
intersperded through the substance of the lung, and apparently formed in
the ecellular struetuvre,for nothing like a gland is to e found in the
cellvlar membrenes of the lungs in a healthy state: en? the follieles of the
bronchide sre not converted into tuhrercles, and are first very minute

the elusters probably vnite to form larger masses: +the most cormon size 1is



is that of a garden pea:  they are‘firmer jin their consistence and often

contair. a portion of thick curdy pus? CULLEN said phthisis was due to
'(1) haemoptysis (2) & suppuration of the lungs in consequence of a
pneumonia (3) & catarrh (4) an asthma or (5) tvrercles, tut that an
abscess of the lungs did not necessarily give rise to it, but of the
above enumerated cavses phthisis most frequently arose from tubercles.
ﬁr. STMMONS informs uvs that he has had opportunities of inspecting the
bodies of meny people who died in this way and never fou2&Mtxbercles

A

totally avsent, and remerks that they are most conmonlyiin consequence
of & certein constituvtional predisposition but whatever is capable of
ocessioning a morbidirrilability of the lungs seems also to he capable

of gernerating tubercles. He also saw them in subjects of different

ages who hed no symptoms of affection of the breest during lifetime.

In these they were small and few in number, He adds that this faet
proves that-tuberc]esﬁmqy exist in the lungs without inconvenience till
they begin to disturd the functions of the lungs by their size and
momber or till some degree of inflammation he exeited, either by
accidental causeg or by certain changes that taeke place within their
substance, for as yet we knew but 1ittle of their true nature,

BICHAT and LOUIS in the early part of last century recognised the fact
that tuhercle occurs primerily in the lungs in the case of advlts. Louis
wrotei-" Tubercles are tumours of yellowish vhite colour of dull aspect
free from glossiness, and of variable consistence:- Tumovurs which
soften after a certain time are evacuated into the bronchi and leeve
cavities of variable size in their room. They were alwayy more numerous

an%/

% These were undovhtedly evidences of healed phthisis.



end more sdvanced ot the apex than at the hase of the lungs.”  LAENNEC
regarded tubercle as & special organism or specific neoplasm growing
aceording to laws of its om, He recognised three stages (1) the
miliary consisting of small grey transpareni'tu%erc]es, remaining separate
and scattered through the lungs like millet seeds, and separeble from
the lvngs: in fact a neoplasm vhich though in the first instance is
attached to the tissues of the lung, still, does not des£roy thet tissue
and does not give rise to general condensation., (2) the crude where
miliary tuhercles ran together forming gvascular masses yellow irn appear—
ance and opaque and leaving less lung tissue permesble to air (&) the
inPiltrated not seen very cefinitely in either of the two forrer but
sppeering to infiltrate condense or block large portions of lung tissue,
1ike the condensation of pnevmonia. He believed these forms were evolved
the one out of the other in the order mentioned and he looked upon the
whole as an vlcerative and destrmetive process tending to henrosis. He
also reccgnised that turercles sometimes dried up and shrank and that
Phthisis was cured by this method. Tt is doubtful if he recognised

it as an infective disease, but he reccgnised a constitutional bias to
the dis esse or a hereditary predisposition. He appeared to think that
other affections of the lungs such as pneumdnia or plewrisy conld also
leed to tvhercle, end one would: infer from his writings that he
recognised a pretubercular stage. BROUSSAIS bitterly opposed these
views of ﬁaennec believing that the disease arose from an inflammation

of the cepillary blood vessels. LEBERT in 1848 claimed to have discovered
a tubercular corpuscle vhich he deseriked as a closely compressed angular
hody like a white corpnsele,not aected upon hy reagents and having ™0

distipnﬁ/



distinet nucleus or cell wall. lie found ther specially in miliary
tybhepcles, VIRCHOW raintained thet there was nothing specific about
tubercle: that it was only en inflamration that had undergone caseation
anc asserted thet such ceseation ceeurred glsc ir cancer and empyemé.
The raseation he thought geve rise to en infective element which caused
the disease elsevhere. Writing on the subject of phthisis pulmonalis in
1856 NIEMEYER working 4n Vvirchow's ideas asserted that the disease arcee
from broncho prneumonia especially in young persons, anc. that it caseated
and generated infective products. He saudthe first process was
inflammatory and that the miliary tubercles were the resuit of caseation.
The infective nature of tubercvlosis was first demonstrated by
VILLEMIN in 1865, He inocvleted animals with tuvrercular produets which
was folloved Ty e rapid developrent of tuherculosis ir thems He was
thvs convineced of the infectious nature of the disease and stated " it was
as infectious as tsmall pox". Infection was denied by the Cerrans vhich
gave rise tc a con*roversy retween France Germany and. Britain. [ﬁll
.hree nations admitted that inoculation of tubercvlar material caused
tuberenlosis but maintained that there existed a predisposition in the
animals and that inoemlation of other inflammatory products gave rise
to similar results., Villemin's erperiments were confirmed by rmany
observers among whom mey be mentioned Lebert, Waldenburg, ¥Klebs,
Tappeinrer, Bollinger, and Cohnheim, The last mertioned (Cohnheim)
developed Villemin's experiments and obtained more definite results
He inoculated the transperent medie of the eyes of animals, some with

tuberevlar products, others with other pathoAogieal produets, and

some he left ~lone, By this method he demonstrated that tuhercle

was/



was distinetly infective produering always a specifiec result narely

tuberculosis. In this country Dr, WILLTAM BUDD2 of Clifton annonnced

his helief that phihisis would be found to be contagious and led him

to the conviction " that the deposits of tuhercular matier are of the nature
of an eruption and bear the same relation to the disease phthisis as the
yellov matter of typhoid fever for instance bears to typhoid fever.”

and he announced his belief boldly saying " that by the destruction

of tubercnlar matter on its issve from the body by means of proper
chemicals or otherwise seconded by good sa.nitar'&, conditions there is
reason to hope that we may eventnally and possibly at no very distant
date rid ourselves entirely of this fatal seourge.”  Finelly KOCH by his
brillient discOVéry of *he tvhercle bacillus in 1882 left no room

for doubt as to the tive and only canse giving rise to tuberemnlosis,

He published in the Physiological Society of Rerlin a note on the

beeillus of tuherenlosis, sta‘ing th~t he had found it in various forms
of tubterculosis and that he had been able to cvltivate it on media outside
the aniral ”.ﬂody,r and by inoeulating it into anirals he had been able to
reproduce the disease. Experience has since shown that Xoeh's con-
clusions were well fcunded so that tuhereulosis is now e admitted

by a1l to he due to the presencé of a germ ( the tubercle bacillus)

and ought Lo be & convineing proof of the purely infectious and

therefofe communicable nature of the disease, Medieal opinion is

not however in thorough agreement on the point of infection, some

believing thet the disease is transmijpted, others that hereditary
predisposition is an important factor in its aetiology. We may

therefore/
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theretore next Briefly consider the evidence in support of each of these

views,

nggﬁijx Some avthors believe that phthisis is markedly hereditary the

pf;portion of all cases in which it has descended from'ﬁarents

to children.varying in the different classes from 12 to 20 per cent.

LANDOWZY &nd MARTIN inoeculated the blood a-d tissues of a 8% months
foetvs of a tuﬁeraulous mother which died six hours after being born,

and presented no naked eye sppearances of tvuberecle, into a guinea pig,

and rebitts and ceused tuherculosis in both ‘he guinea pig and rabbits,

WELCH opposes this view on account of the extreme rarity of tubercular
disease in infants under one year of age. . As the baeglli may bhe found
long hefore the actval formetion of tuberecle acerrding to Koch, therefore

although it is extremely rare to find evidence of coarse tunercular lesions
in post vortem‘examinations on nevly bhorn children, still the bacillus

may be found showing the prescence of the disease. Similar results were

obtained by inoculéting the placenta and lung of a five months foetus from
a woman deed of miliary tuberecnlesis, In animals veterinary surgeons

have found newly born celves svffering frorm tubercvlosis. Experimentally,
it has heen possible to produce feotal tuberculosis in pregnant enimals
rendered artificially tuberculer. Tt has also heen shown by experiments

that the apperently healthy semen of tubercuvlar animals will produce

the disease vhen inoculated into animals, BiNG of Denmark tells that

a veterinary surgeon of his country traced the history of 24 Calves norn

from tuberecvlovs cattle end mrde the Pollowing ohservations namely:-

10 werc killed curinp the first week of 1ife and presence of tuhercles

cdemonstrated, five were killed ir sixth week of life and although to
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all asppearance perfectly healthy were found to be tumereulous, 8 others
were killed at the sa e age as the last five in which tubercevlosis had
been diagnosed during life, and 3 became tuberenlar after having been
pregnant once. Tuberéulosis of children may be therefore congenital.
KEATIN'G3 ohserved that a tubercvlous mother can transmit the disease to
her offspring in utero snd that baeilli and their spores can bhe conveyed
by means of seminal seeretion to women when no spparent tvhereular disease
is present in the male generative org=ns, That it is not possible to
transmit ‘he diseamse directly to the foetus the mother not proving a
fertile soil, and asks if so is it not possible for the inheritence to
become latent in the child, only to manifest itself when accident or
environment tends to bring it into setivity, an? thinks it possible to go
Purther and assert +hat the hacillus or its spores inherited from either
parent may be carried into another generation, and either become manifest
in glaeddular affections, joint troubles, or even £inally in pulmonary disease.
Other avthorities again assert that fully 50 per cent oY phthisis cases
show the taint in fhnir family record and say that althowgh contagionists
believe that the susceptivility only is inheriied they feel convinced that
tubereculosis like syrhilis often gets more than svsceptibility from its
progenitors.
Hereditary oredisposition.  Some svhhors believe that edmest about 46%
of phthisis cases have a strong family predis-
position to the disease, Gairdner says that the hereditary proeclivity to
tuonerecle in certain families is notoriovs, and that Metehnikoffs theories
would tend to prove that some have defensive processes to withstand the
AOMmA Cotantiis

jirvesicn of the *whercle hacillus, He rerarks that there are catarrhs, some

peop]q/



people suftering from catarrhs from infancy onwards but never developing
phthisis, whereas in other people a single attack of catarrh is followed
by phthisis, thws shewing jndividual differences in susceptibility to the
disecase. Kanthacf4 saeys " The least impartial must confess that tubercu-
losis is certainly not contegious fqr all men alike tnt broadly spesaking
only to those vho as we express it heve a predispositlion towards the
disease. We knov of men who for yesrs have exposed themselves to the
danger of infectich, have inhaled the tubercle baecilli, have wounded them—
selves with tutercular matter an? yet never acquired the disease. This
is a fact which is almost universally acknowledgeds Tuberculosis is

contegious under special conditions only & spécial predisposition is
sccuired uvnless it has heen inherited.” Havilland Hall egain
rerarks " This so called hereditary predisposition “o consumption is in
reality nothing more or less then a question of environment and proximity
+o the risks of personal infection. "

Infecticvsness of Phthisis. As we have alreedy seen Villemin and others

recognised the infectiovs nature of phihishb

long before the discovery of the tuberele bacillus by Poch, The recognili on
therefore of its dependence on the tubercle haceillns of Yoeh brings the
dieeese under the category of an infectiouvs and therefore preventable
disease. MORCAGNI in the 17th Century stated thet it was customary in
Italy to burn the dedding of people who had died from phthisis, and mentions
that he was vnable to tell much ehoutthe post-mortem appemTances of phthisis,
as knowing its contagionsness, he always avoided if possible opening and

examining the bodies of the vietims of this disesase.
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In Italy and the South of Franee there still exist old copiesvof edicts
confinirg those vho " spat up their lungs" to certain places ( Brouardel,
Ruffer.) In the Western Highlands of Seotland consurption wac considered
infectiovs and sleeping in the same ved or wearing the same clothes as |
consumptives was avoided. RUSSELL5 also records this fact.n
R. Shingleton Smith remarks thot the clinieal evidence of contagion has
always ﬁeen weeker than the experimental and that consequently medical men
have only rcluctently accepted the idea that phthisis shovld be classed
amongst the diseases vhich are vrndoubtedly and demonstrebidy contagious,
and Koch? points out Y The fact that tuherculosis is a preventable disease
ought to have becore clear  es soon as the tubercle bacillus was discovered
and the properties of this parasite and the manner of its transmission
became known." The evidence adduced wovld Tend to show that all these
views are correct, but there are different ways of interpreting
some of them. For instence inherited msceptibility may be often explained
as Havilland Hall says by enviromment, and is in reality an adquired sus-
A ot oan A Ands
ceptibility, at all. Similarly Cairdner's view that some pedple may take
catarrhs repeatedly without developing phthisis, vhereas in other pcople
a single attack of catarrh is followed by phthisis, may oe explained by
the fact that in the forrmer case the persons have never heen brought into
contect with the turercle hacillus, whereas in the second case they have,
My experience of phthisis in the West Highlands of Sectland during the
past 10 years led me early to regard the influences of heredity and
susceptibility in the disemse as of very minor iﬁportanae and to look
upon the disease és a porely infectious one and subsequent investipation

in*o the cavce of phthisis in the distriet mentioned has tended oll along

tq/ .
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to strengthen this view. Indeed I may say that I have never come across
p single case of what one would regard as dircet hereditary consumpt ion,
nor in any of my ceses conld I even say that there was an inherited
susceptibility. Thet this view was the out come of personel observation
and investigation may he jnferred when I state that when 1 gradﬁated in

medicine in 1883 I firmly believed in & " turercular diathesis.”

The Pirst case that aroused my attention to the puely infeectious ‘nature of
the disesse was that of a medical man, a native of Skye, who practised in a
large English manufacturing town vhere he contracted phthisis, and returning

home to his native island died of the disease, Before his illness a more
perfect specimen of virile manhood it would be impossible to imagine . He
velonged to e Pamily in whom not the slightest suspieion of phthisis or
tubercular taint was present for generations back. This single case points

to two things namely that phthisis is an infectious disease and thet it is

in the first instence an imported disease in the}{tgh]and mral districts.

The inhebitants of the Western Highlands and islands
vntil within recent years enjoyed immnity from phthisis in a moch greeter
degree than im other parts of Scotland. Various reasons have been brought
Porwerd at different times to explein the cause of this immnity. MORGAN7
attributed to the inhalation of pest smoke a protective influence on the
lungs preventing tuberculer disease, while others attributed the non-
prevalence of phthisis to the influence of the gulf streem rendering the
climete milder and moré equitable eand better adapted to chest complaints.

Thq/
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The exposure of the inhabitants to the hardening inflvence of the weather was
also cited es a cavse of immnity by some. The food of the people consisting
of meallmilk,fish ,and potatoes was supposed also to ward off consumption.
The emount of ozone ir the air was brought forward as another protective agent.
XoNaB® writing in 1869 says thnt in & popwlation of over 2500 he had not
observed more than b ceses of pulmonary consumption in a period of 9 years.
His paper next contsins a eritieism of the different cavses of immunity cited
by other writers, McNab denies the proteecting inflvences of peat smoke x
end regards it more as an irritent likely to aggravate the disease, and remarks
thet the seme immunity from consumption wac enjoyed by those irhabitants
who lived in sleted hcuses, and burned coal as fuel, The action a8lso of ozone
he regarded as an irritent to the mvcous membrenes of the air passages and lungs.
To the theory that the inhabitents of the Hebrides and north west coast of
Scotland generally are less susceptible to disease in genersl and pulmonary
comsumption in particular than other natiions he replies * Yhen we drew a com—
perison between different places inhehited by a similar race of people and find
that in one pulmonary consumpgion carries eway one in tem of the entire
population whereas in another it is almost vnknown it cannot be held that
"peculiarity of reee” has eny special relationship with the immunity from the
disecase. In Wales for instance vhere the hisfory, the langvage, and the
general manner and appearance of the people denote Celtic origin, pulmonary
consumption is as ‘revalent probably more so than in any other part of the
kingdom. The seme holds good in the northern couvnties of Ireland which are
known to be inhabited by a people purely Celtie. It is important to observe

that/

% Galen points ont the fact that phthisis was vncommon in places where turf
was used as fuecl,



13,

that it is only at home or in his native country that the Celtie Highlerder
'enjoys irmunity from pulrorery turercle 3 vhen h€ emigrates or follows his

trade or employment in other parts more espeeially in towns, he is by no means

exempt from the disesse. and in most of the _cases met with in the Hebrides the

disease will be found to have originated elsewhere and the patient either

sert hore to die, or to renefit by the pure air of hic native shores" He then
arings forward ﬁié om view of & loecal cause ( vhich he says was hitherto

unknown) of imruaity due to the presence of marine algae and seys " It occurred
to me thet there was some distinet relatiornsghip swreisting hetween the endemic

absence of pulmonary consumption in the Hebrides and north west coass of

Scotland, and the algal vegetation of these districts the disease being less
EE?_‘IEE?.‘_‘E where the algal vegetation is most abundant and finds its maximum
development. The algae give ot a large gnantitvy o? oxygen and combine in thelr
tissues the carvonic acid exhaled by animals during the process ‘of respi\'ation
or generated by the combustiorxk and deeay of vegetable matter. And seeing that
in econsequence cf the vast fields of merine algae existing in the Hebrides, there
is a perpetual source of oxygen — & substance so essential to animal life — and’
the well being of the economy i1+ mst exert some special salutary ihfluence
in that class of diseases, where there is defiecient aeration of the bloodj and
when we consider that in the Hebrides and along t}'xe north west coast of Scotland
a disease such as pulmonary consumption, which may he regarded as a typical
Pepreseﬁtative of this class is as & general rule unknown, and that it is
so prevalent in other places, vhere there is & vitiated or non—oxygensated atmosphere
such as the factory, the mine, or the workshop, then we discover a distinet

relationship between the highly oxygenated atmosphere and the endemic absence

of/
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of the discase. He admits as an auxiliary cause the frequeney of intcrmarry

ing emongst the inhebitents and quotes the following from en address by

pr. Jenner to the Epidemlological Society of London in1866 % That
tuberevlosis is'transrﬁitted from parent to child is one of the ‘besf estab—-
1ished fects in medicine. The extreme frequency of tuherevlar disease in
some circﬁmscri‘ned cocuntry distriets is in ~art at least explicable by the
frequenéy of intermarriage amongst persons living in such districts: and
conversely the exemption of perticular cireumseribed distriets from tubercvlar
disease is dve to the same cavses in one case from some special circume
stance tuberculosis has been introduced into the distriet, and then spread

in it from the cavse I have mentioned i.c. intermarrying. In the other case
the freedom from the disease of the district at any given time is the cause

of its continwed freedom. Intermarriage of the inhabitants the disease

being present spreads it far and widet intérmarriage of the inhabitants the
disease being absent prevents ibs jntroduvetion,”

I hsve purposely reviewed this paper of McHeh's at some lengtih
bhecause, elthough the vltimete conelusions he draws are in the light of our
present day knowledge of the inPectious natihre of the disease guite erroneouns
still hés peper on the whole is rather interesting and instruetive, and taken
together with his quotation from Dr. Jenner's address has a certain amount
of vearing vpon what is to follow. The prevalence of phthisis in the
West Highlands and islands has tecome rather notorious within recent, years,
and we cannot deny the faet that it is mwch more rife then it was say fifty

%= The absence of the disease in the districts where algal vegetation flourished
was dve to the fact that the Relp industry afforded work for the people, who

were therefore sble to remain at home and were consequently not exposed to
the action of the tuberecle vacillus.
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| years ago. St111 it is not neturally a disease of the Highlander, and wne AN
never meets with it among inhabitants who have never left their native gieﬁsv )
and straths unless the infection has been conveyed to them by persons
suffering from the disease coming among them, In the past the faet of

their being shut off so to speak from much commnication with large towns
accounted for the rarity of the disease in their midst, Now however matters
have entirely changed. Owing to the land having been to a great extent taken
from the people, they are no longer able to eke out an existence on the

patches left to them, with the resvlt that jost of the children as they

attain to manhood and womsnhood have to seek a livelihood elsewhere: and as
large tovns offer the greetest indvcements they gravitate to them to engage in
whatever employment they ean find., There they are at once subjected id an
enviromment in every wey opposite to that to which they have been naturally
adapted, and the result is that they quickly acquire a susceeptibility o lung
disease. As an example teke the case of a Highlander vho has heen reared in.an
atmosphere of pure air, and has lived an active life, practiecally ouvt of doors
since infancy, and has always had sufficient plain wholesome nourishing food.

He goes to a large town obtains a situati§n where he is immediately shut off
from active out door exercise, and has to beeathe the unhealthy atmosphere

of a crowded work room, and to live in a small unhealthy lodging, and

possibly ]aéks suPPicient nouvrishing food, He becomes weakened end his

tissves become vulneraeble and an eass'prey tp the revages of the tuberale
bacillus, He contracts phthisis and is unable to follow his employment.

His means of subsistence are thus stopped and it only remains for him to seek

& refuge under the patcrnal roof at home, with the expeciation of heing anred,
¥ost likely hc oceupies ‘he same room and bed with a drother at home.

Instead of getting better he gets worse and dies.



le.

Thc brother vho has been his bed fellow remains possibly wekl for months, or
perhape a year or two, and then begins to show evidences of deelining

health with symptoms of consumption, Another member of the family

is told off to look efter him possibly in this case a sister who is
vnremitting in her attention. He then dies of the disease and his sister

then takes i1l in like manner and dies'enﬁ so this rlinieal pieture goes on
" yntil & whole Pamily is exterminated, In many cases members of the family
who have escaped the ravages of the disease away from home ere brought bhack
to help in nvwrsing and fall e prey to the disease there. This is no
exaggerated picture. T have seen six menbers on one family die in this
way although no sustieion of -hthisis could be deteeted in either parcent
or any 6f their ancestors. Agein @A intermarriage is sc customary

among the inhabitants this brings the different femilies into closer
relationship with one another., In this way relatives volunteer to nurse
the sick consumptives of other relations, and contract the'disease, which
they in their turn pass on to others, and s0 the disease spresds from one
member of & community to another, The explanation given of all this is that
consumpticn is hereditery and the femilies in ovestion have a " tuhercular

taint" in them, vhile the trme explenstion is as the above elinical picture
shows — direct contagion from one member of é family to another.

Similarly female members of families may contract the disease in tovns,
return home an® infect others, but not to the same extent as will be shewn peb-
later. From the researcheqbf Koch we know that the bacilli may be found
long before the mctual formation of tubercle and this explains the interval
that may elapse hetween each merber of a femily showing clinieal signs of

tuherecle in the lungs. Tt is found that phthisis prevails more among

the mele thar the female population of *the Highalnds. The Pollowing
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pigures takenfrom the * netailed Annual Report of the Registrar Ceneral®
show this ssrecially in regard to the inmmlar rurad districets,

Proporticn of deaths from ph'hisis to every 100,000 persons of theg
popvlation allowing for cae-ses not speecified,

Principal Towns.

» Both Sexes Males Females.
| -ﬁclus. - 2867 2b9 275
3 210 2168 205
1656 187 160
Ege Towns
Both Sexes Males Fepales
229 210 248
186 174 196
154 140 187
Small Towns
Both Sexes Males Females
201 186 217
187 169 176
131 132 131
Meinland Rural
Both Sexes Neles Femoles
153 144 161
137 134 140
iz26 130 121
Insuler Rural
Both_Sexes Meles Remales.
172 187 169
168 174 144
173 186 164



varicus explanations have been fortheoming to account for this fact

‘among which may be mentioned that women being accustomed to live more
indoor then men ir. the Highlands, teke more kindly to and are hetler
adgpted to the changed ernvironment of town life, The truve explanation

I think is thet females when they migrate to towns are mostly engaged in
domestic service. They are well fed and housed, and when they are ill they
receive medical attention} should they develop phthisis, their employers
often place them in hospitals or institutions for treatment where they
either reoover or die, The males on the other hand are often engeged in

unhealfhy occupations under insanitary conditions, their housing and food
are inferior, and if illness overtakes them,-they have not the means to
procure proper medigal treatment, and after struggling on 111 at work as
long as possible, they are foreed to retnrn home at last most likely

in an incurable condition where they die, MCNEILLg has drawn.attention
to some of thesc facts also.

I have pointed to the fact *hat Highlanders seem specially

prone to contract phthisis vhen their enviromment is changed from the
free 1ife of the country to the @onfined life of the town, and have
mentioned some of the causes ténding to this swsceptibility. From the
investigation of a considerable number of cases arising among the inhabitants
at home throvgh infection from imported cases, I have been struck by the
marked susceptibility in them also,although the conditions applying to
those living in towns do not hold good in their cese, and I have been
forced to the coneclusion that Highlanders either at home or abroad
exhibit a degree of susceptibility to the disease which is diffieult

of explaration, Consenguinity in some cages might induce susceptibility
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but into many of the ceses no such factor enters. The study of immunity

I think throws sorme light on the subject, Immunity may be defined as *the
power to recist infection. MNetehnikoff helieves that the leuwcoeytes of the
body attack the invading bacilli: ~hile Ehrlich regards the Body fluids

as the prbtecting agents. The latter however admits that a bacterial

toxin is only poisonous vhen in combination with a cell constituent. These
theories of Irmunity have teen developed greatly by Welch, Wright and many
others. In the disenssion on Immupity at the British Mediecal issociation
Meeting at Oxford lest year, Bulloch in an exhaustive review on the existing
state of knowledge on this subjeet says " Thousands of facts point to the
conelusion that our lemcoeytic forming tissues are ouwr greaot defensive
organs againétbarasitic invasions. The mystery 1s hov the miecrobes are
destroyed, end in this connectlon we seem pretty much in the same state as
John Hunter was e century ago vhen he wrote of pus (The final intention

of this seeretion ef matter, is, I believe, not yet understood.

although almost every one thinks himself able to assign one, and various

are the vses attributed to iti" This utterance coming from such a high
authority as Bulloch leaves thc question of immunity open for further
speduletion. Althovgh the experiments of workers ir this field of reseapch
tend to elucidate what action the tissues, erells, or fluids of the body adopt
to combat the invasions of pathogeniec bacteria, the " wvital elemert” is
ewvanting in all such experiments, We can however from studying the vicws
and experiments of these suthorities suppose vhat heppens when the bacillus
of tubercle geins access to the Inng tissues, and is to Te expelled without
cavsing any appreciable injnry tec sveh tissves, Simply and erndely we may
say that when the bacilli effect a footing in this congenial 84il through

slight breactes of surface, thesy multiply and form toxins or poisons

vhich are thrown into *he blood. To corbat this invasion the body must
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exert itself'and it does so by bringing forward an army of leucocytes or
phegoeytes to the seat of invasion., The phagoeytes secrete substances an-
tagonistic to the bacterial poisons, called antitoxins. The phagocytes
a'tack the backlli and deveur them, end the antitoxins secreted vy the
phagocytes nevtralise the toxins excreted by the bacilli. In this way

the foe is annihilated and the petient escapes so to speak sc®theless.

Next ict;us suppose that &n overvhelming number of the bacilli gain access
to the tissues of the lungs at one time, Phagoeytosis and antitoxin forming
cannot be carried @n at a sufficient rate to destroy all the bacilli and nevutwalise
. gll their toxins, and as a resnlt we have phthisis developing, We mirht assume
that phagoeytésds is a function of the body governed by some vital nerve
centre. We may therefore suppose that what occurs is, that the bacilli
keep on multiplying in the lung tissve and excreting toxins, and that the
leucocytes or phagoeytes keep on devouring as many of the bacilli as possible
and neutralising as much téxin as possible. We have thus a OOntinual
contest goirg on for supremacy beiveen the phagocytes and the bacilli. When
the latter are prevailing we have the disease pdvancing with its well marked
physical signs and constitntional symptoms. On the other hand when the
phagoeytes are prevailing we have "n amelioration in the physieal signs and
conslitutional symptoms owing to increased reinvigofation of the phagocytie
nerve centre, Thus the struggle proceeds until either the hacilli are all
destroyed and the patients disease effeatunllyv arrested: or until the patiént

succumbs to the tissve emé chenges and constitntional symptoms indveed by

the parasite and its toxins., This theory would explain how in glven cases
of phthisis we have the disease ameliorating in those whom we are able to

place vnder conditions suitable to inereese their vitality: in their case their



phegobytic centres are also reinvigorated and their phagoeytic powers
consequently increased: whereas in those in vhom these concitions are
unfavourable the reverse is the reswlt, We knov that in cert-in diseases
such as the acute specific fevers eme attack confers perrmanent immunity on the
individual from futvre at‘acks, and e infer that the pabulum on which the
becilli fed inside the body hecome exhausted, and that if the body should he
attacked in future by trese baecilli there being no suitable soil for them
on which to live end multiply they simply die from starvation ac they are
introdveed., We have seen that the tubgrcle 1aeilli may be in the Hody without
any physical signs of their existence beins nresent, and we also know that
evidences of heamled phthisis are often found. post mortem in subjects
who have never complained dvring life of symptoms of phthisis, In the Morgue
jn Paris BROUARDEL found tket in half of the necropsies on persons who had
‘met with their death by accident ( 17 such personc 1ived for sbout 10 years
in Paris ) evidence of healed tubereulocis either irn the form of
cretaceous transformation or fibrouvs eicatrisation, ‘ In the Pathological
department of the Glasgow Western Infirmary 20% of the bodies examined
after death showed evidences of healed phthisis, although the history of
these cases choved no evidence of their suffering Prorm the disease during
lige. Recognisirg these two facts I think ~e cen safely infer that
people are often attacked by the baeilli of turercle, which their
phagoceytes are able to dispose of in the manner mentioned, and that for
all the evidence we have to the contrary any common feverish cold may be
the expression of this successful war of the phagoeytes against the invasion
of the tubercle bacilli: and it is quite reasonsble to think that thaese
people vho have beer. eble to withstend these slight invasions after a

A mem,unmh

time acguire as it were an inoculation, expressed in & resisting power



+o the action of the vacilli of tuberele, and that the cause of the

diminishing element in pulmorary tubercolosis in large towns, where almost

every member of the population must at some time or another during life
be subject to attacks from the parasite, may be to some extent accounted for
by this jnoculation immunity giving rise to a resisting power; as well aeby |
improved hygie’n‘ic and other meacvres: and thet in " every case the evolution
of this resisting power has been due to the weeding out of the unfit, to the
constent &nd prolonged elimiretion by the disease cf incdividuals weak against
it",oand thet this resisting power acting throigh goencrallons now
i fuees immnity in a vast nuriber of thos@ exposed to the infection enabling
ther to escape altogether, or producing the disease in such a mild type as to
bhe entirely overlooked. T often wonder if the sputum of everyone suffering
from ordinary feverish colds was examined, in how many cases the tubercle
14 be found. Th this connection @ might cite measles
bacillusavhich in this country throvugh inoculation imminity hes evolved into
an extrcrely milad disease, whereas in countries vhere the disease is
unknown it decimates the popnlation more than small pox does the unvaccinated.
4s an example one might ecite the fatelity from meaddes among the inhabitants
of the Figi Islands. 4igain thc natives of malarious districts sbroad,
are practically immne to mal srial fever, no dovbt also explainable on

this theory. Dr. Jares Ritchie in opening the disevssion on Immunity

at the Oxford Meeting of the British Medical Assosistion last year remarked

' The only other view which might be put Porward is that the gualities to
vhich dmmunity i s due heve come from the snrvival of the most immne."
Now the diffevence im susceptibilily between & nopulefion who we might say

are thuos inured *o the action of the turcrele bacillus and one that is

not must be very marked, and 1is explainable on the theory of inoculalion

immunity mentioned, and accounts for the difference in the power of
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of resisting infection in the individwal members of the popnlation,
Wwith regard to Hichlanders we have seen that they enjoyed an immmity
¢rom phthisis in their owm country hefore coming into contaect with the
popvlation of towns, and we may infer that inoculstion immunity played
a very minor part in them in the past, and that consequehtly they have
not inherited that power to resist the attacks of the tuvercle ‘6acilli that
the inhebitants of tovns have inherited snd that what has heen called a
hereditary svsceptibility to phthisis in their case ir really not such,
ot rather e lack of inheriting inoculation imrunity. The sare reason
.a.ccounts Por the extreme susceptibility of the natives of ~ustralia
end NWew Zealand, and the Kaffirs of South Afrieca to consumption, when
they are brought into contact with the tubercle baeillus, We can
quite readily imegine also thetthe phagoeytes of those who are liable
to the action of bacterial inhalation should be more active than those
who are not, end that therefore persons living in towns have their
phegoeytic powers more develcped then persons living in the country,
becanse their phagoeytes are constantly celled upon to corbat bacteria,
which abound in the eir they breathe, whereas these living in the
country do not meke the sare demands on their phagoeytie powers, as they
brecthe prectically a germ free atmosphere, and their phagoeytes are in
consequence not so prepared or alert to resist the attacks of bacteria.
Tthes often struck me that this reason aceounts for the immunity seen
among doctors and nurses against infections dlseases; the mortality
from these diseases being small among them in proportion to the general
publie, although they are rmch more exposed to infection than the rest
of the population. It wovld have been interesting to contrast the

mortality from phthisis in the poprlation eflerge towns, bred in the
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the towns from generation to generation, snd the floating or gregarious
population ef svuch to'ns, but I have been unable ‘o find data on this point.
ALFRED HILLIE’Rloa says " 0f those exposed ‘o infection for brief periods only
a very small minority are infected. Of those exposed for days, weeks, even
months ir & small confined atmosphere many escape. Why many escape and
others do not escape has not yet heen srlentifieally demonstrated. But this
we know thet bhe the cavses of apparent immnity wha! they may no person

can develop tubercunlosis who is not exposed *o the possibiliyy of invasion
by the tubercle bacillus,” |

In the Med. Chronicle ( O et. 18856) Treves says " Jt is evident that the

gdil is of much more importance than the seed — that there must be a large
proportion of a populabion vho ere practically non inon:[a,ble while there is

a proportion whose bodies form a suitsble medivm in which-the bacillus can grow.

Tubercnlous disease may be acguired but it cannot be inherited."

The tubercle bacillus 1s the essential agent of infection in
phthisis, and exists as a micro-organicm in the form of minute rods about
2/3rds the diemeter of a red bloodftor-pusc]e in Tength, end contains rounded
bodies whien are regarded as spores. It grows slovwly and only E;t a
tempereture approaching thet of *he humen body. Aﬂhe bacilli and especlally
their spores are very resistent and retain *heir vitality for a long time.
When placed in water at a temperature between 8% and 12° ¢. it resists for
62 to 70 days but after that period loses its virulence, It remains however
virulent for at leest two or three weeks. It resists intense cold for 20 to
30 days. Putrefaction does not appear to kill the virvs and it has been
found possihle to reproduce the disease with pieces of lung which have heen
buried for over 180 days. Ir. dried sputa bacilli heve been found virulent

o.fter/



aPter six weeks of more, but are killed by being heated wp to 700C. for

hal? an hour. Tt does not ordinarily multiply ovtside of the body.
Sinlight kills it. These facts point to the extreme tenacity of life
showvn by the ‘l';a.cil Ius,

The infection of phthisis is commmnieated though the
inhalation ef the dust of dried expectovation of consumptive persons, whieh
feems with the bacilli, or through inhaling the bacilli direetly into the

lungs from the fragments of fresh sputum coughed inte the air by consumptives

when brought into immediate contact with a consumptive patient.

zncull proved the highly infective nature of sprayed tuherecle

heeilli " & very roomy box having on one side an openinc for the orifice of
the spray epparatus, was placed in & garden at a good distence from any
habitation. The spray spperatus was pleced outside the box ith its orifice
projecting into the- interior. The spparatus was connceted by meens of elastde
tubing end a suiteble length of lead pipe whiech passed though the wood work

of & closed window with the indiaru™-er bellows and so could bhe worked from
the roor beyond the region of the spray. Pore cuvlture from a phthisical
lung in the huren subject, Nol ( cerried through 23 generations in 15 months )
Tubbed up with distilled water and the £luid diluted to such an extent

thet it looked alwost clear, Ary visible fragments peesant present in the
£1uid subsided sfter standine a short time:  the ypper layer which showed
hardly eny opacity was poured off and used for inhalation - 50 c cm were

dispersed in the course of helf an hour on % successive days and inhaled

by the anirels in the box as followe — 8 ranhits, 10 guinea pigs, 4 rals

and 4 mice, After the inhalation the animels were kept in sevarate roomy
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roomy cages and well looked after. In some of the animals dyspnoea appeared
after 10 days and 3 rabﬁits and 4 guinea pigs died in the course of 14
to 26 days. All the remaining enimals were killed 28 deys after the

Jast inhnlation. 4ll the rabbits and guinea pigs had numerous tubercles
in the lungs, the size of the tubercles heing proportionate to the length
of time the enimals had lived after inhalation, There can likewise be no
doubt as to the manner in which the tuberecvlonws virus is carried from
’phthisical to healthyvsnbjeéts. By the force of the patients cough
particles of tenaciovs sputum are dislodged discharged into the air, and so
scattered to some extent. Now rumerous experiments have shown that *he
inhalation of scattered particles of phthisleal sputim cavses tuberaulosis
with absolute certainty not only in animals easily susceptible to the
disease but in those alsgvhich have muech more power of resisting it.

Tt is not to be supposed thet man wovld be en exception to this rule,
but on the contrary we mey surmise that any healthy person brought into
immediate contact with a phthisical patient and inhaling the fragments of
fresh sputum discharged into the awur may be thereby infected. But prohably
infection will not often take place in this way hecause the partiecles of
sputum ere not small enough te remain suspended in the elr for any length
of time. Dried sprtum on the contrary is mch more likely to cawuse
infection, as oving to the negligence with vhich the expectoration of
phthisical patients is treated, a%g mist evidently enter into the atmos-
phere in considershle quantity. The sprium is not only ejected directly
on the floor, there ta dry up, to be pulverized, and to rise again in the
form of dust, but a grod deal of it dries on bed linen, articles of

clothing, and espeeially poeket handkerchiefs — vhich even the
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cleanliest of patients cennot help soiling with the dangerous infective
meterial when wiping the month after expectoration, and also is subsequently
scattered as dust.” Xoch then looked vpon the dried spntum as the most

sruilful socurce of infectfmm but modified his views later as we shall see,

Tappeiner lost a servant vho e;fter ecarelessly handling the
spparatus for spraying tvherculons sputnm was attacked with an écut.e onset
of pulmonary tubercuiosis an? died. THAON while exﬁerimentihg
on the erteect of tuberculous dust upon animal.s himgelf fell a vietim to it and
was seized with en attack of tuherevlous hroncho-pneumonia which proved

repidly fatal. Tappeiner Weichselbavm and Veraguth all obtained posi'tive

results with spray experiments. Rensom: discovered by mieroscopic

exsmination the presence of tuhercle bacilli in the expired air of
advanced phthisical ceses, the vapour of which had been condensed by &

’ A tuhercle
freezing mixture. Williars detected e certain number of, racilli in the
air of the wards of Brompton Hespital.

12

FIGGE  ggssisted by Bticker Heymann, Laschtschenko, and
Beninde who worked in his laboratory at Breslau, published a summary of
a geries of experirents on the infectivity of phthisis (1) through the
inhalation of powdered dessicated tuberculous sputa (2) through the
speaking or @imilar breath movements of a comsumptive patient.
Sticker secured infection in enimals by {nhaletion of tuherculous dust
when he rubbed fully dried sputum on & Tag or board and blew with powerful
puffs and freed the visibly dvst ladened air into a confined inhalation
space, bvt did not i® he lowered the strength of the current of sair.

CORNET produced tuherculosis by blowing the infected dust vith e peir

of/
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of bellows irto the mouths of *he enirmels ex-erimented on. Laschtschenko
made phthisical patients cough wpon object glasses and foun? that in sorme
cases he could demonstrate *he prescnce of the tubercle bacillus on the
glasses. Flugge out of 26 guinea piggs coughed at in a repeatedly disinfected
room by phthisical patients ~hose clothes were previously disinfected at distances
prom 20 to 26 c.m. for 3 hours every other day, 6 died showing symploms
of inhalation tuberculosis. Of these 2 died in 4 weeks ead 2 in 7 weeks, 1

in 2 months, and 1 in 4 months, and he states that " through living together
with coughing and drop disseminating phthisical subjeels, if frequent
proximity to the cougher up to less than 1 metre ocour” infection will take
place, and seys that in his opinion these minute drops sprayed forth by the
cough of consumptive patients have been shown as fully as demonstration
without actvel experiment on man, to he a most fruitful source of the infeciion
of phthisis: and attributes in e mich less degree to the inhalation of
tuberculous dust a certain amount of infection. In 1901 F]uggé states that
further experiments by Frenkel, Weissmayr, Englemann, Moller and others
have confirmed and strengthened his views, and led Koch to regard emd this
mode of infection to he a more potent and virulent factor in spreading the
disease than dried and pvlverised sputa.

I have investigated 248 déaths from phthisis pulmonalis in rural
distriets in the west Highlands of Scotland, which I have classified in the
following menner:-

1, Imported cases,
2. Cases arising at home from inhalation of tuvbercular dust.

3. Cases arising at hore from irhelation of tubercular metter of phthisical
petients direetly in'o Che inspiration current of healthy persons.



4, Cases arising at home in healthy personc occupying &isinfected houses,
n vhich perscns suffering fror ronsumptien heve died,and

4, Cases arising at home in persons wearing the clothes of — or sleeping
i. the bed elothes of — those vwho have died from consumption.
The first group consisted of 141 cases ocowrring in

youmg advlt- males and females born of healthy Highland parents in

whom no suspicion of a so ecalled * tuherenlar diaethesis™ existed and "ho had

left home*hrough the foree of eircumstances to seek their livelihood
prineipally in large towns and returned home suffering from the disease and
died. 411 these cases depicted clinical narratives like the following

examples: — M.AM. & girl, left home in good health to finish her
education in the tovn of E. She developed phthisis vhile there, and
returning home in an advenced stage of the disease, died, D.M. & healthy
male edult left home in perfeect health to engag in work in a large town
where he contracted phthisis, e persevered at work until forced by illness
to give up. He then retvrned home in an incurable condition and died.

T micht enumerate other ceses, but as all present similar features the

irnstances quoted will suffice to show how phthisis is imported into the
West Highland - Rural ~istricts,

In the second group there were 48 casgs arising in healthy

males and ferales at home throwgh inhsling gvust impregneted with
tu-ercle hacilli from the dried sputum of consumptive relatives living in
the sare houses. As exsmples of this class let me quote the following :-
I.M. a healthy boy rontrected phthisis throvgh living in the same house
wi'h his aunt who was suffering fro- the disease fvom vhich she subsequently
died. The nephew spent a great deal of his time in his sick aunt's room,
became infected, and died sometime after his aunt. Meny cases might Dbe

adduce@/
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adduced of brothers contrecting the disease from sisters dnd .viee verse.
In 3 of thé cases the deaths occurred in persons not relatives lodging
in houses where one or more memvers of the family suffered from phthisis.
In one family, that of a gamekeeper, several members contracted phthisis
one after another and died. In the howse occupied by this family
the floors were covered wi‘h deer skins on to vhich those suffering from
the disesse expectorated freely, and when the expectoration dried I have
no dovbt the virus int he form of dust particles containing the bacilli
floating in the eir accouvnted for:spread of the disease to the different
members of the family as several were affected at the sarme time. In

‘this group I have placed the cases vhere the infection spread from the
sick to thc healthy in *the meanner mentioned, a8 there was no evidence of
membhers of this group sleeping with one anoth er.,

I have pleced in Gocup III. cases where undovbted
evidence existed of healthy members of fsmilies contracting the disease
through sleeping with brothers or sisters or relatives already suffering
from phthisis, and cases where hvusbands infected wives or vice Versa.
This group ronsisted of 41 cases. As instances 1 may ~iote the following:—

K.M. returned home suffering from phthisis whiech he contracted
in a large Tnglish town. He married a healthy woman and after a year of
married life died, His widow then hegan to show signs of phthisis which
developed e:d she dled within & vear af*er her husbend, D.S. slept with
a brother vho returned from the tovm of G. suffering from phthisis from
which he died. Six months eftervards D.S. sheved well marked signs
of acutc pulmonery turercvlosis to which ke rapidly succumbed.

In another case a girl retvrned home from the town of G, suffering from

phthisis end d'ed. She infected two sisters at home vho slept

with her and they died.




In this family were also 3 brothers and the #iather and mother, The two elder
brothers slept in an out house, and remsined uninfected. The father and
mother and yovngest brother slept in the kitchen end also remained free
Prom the disease, /Lnc'her cese may be eited in this conneetion, A

healthy Highlender married a lowland woman suffering from consumn'ion

«ho died. shortly after marriage, He married a second tire a healthy Highland
woman and ‘hen he “ied from phthisis, His widow died a year afterwards

from thc sare disease, A more marked proof of the direct infection dn

phthisis than the above it would be diffievlt to bring forwerd,

The fonrth group comprised seven cases in which the disease

mst have been contracted in houses previouvsly oeccupied by persons suffering
from Consurption. As an exemple I may mention the case of a house vhich ceme
under my hotice some years ago. Three families one after another occupying
it had members dying from phthisis. When brought under my notice I Con-
demned “he hovse. The roof was then taken off and the house gutted and the
walls exposed to the action of the westher for a year, It was then re-
roofed and inhabited agaih, end no case of consumption has occurred in it
since, although more than five yeaers heve elapsed since then, and more than

one family has occupied the house during that period of time,

In the last group of cases mumbering 7, the vietims wontracted

the disease through wearing the apparel or sleeping in the bed clothes of

persons vho died fror consumption,

Without thoroughly investigating the links in *the chain of
infection in these cases one might he easily persuaded to believe that

heredity/
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o hereditary predisposition were the determining agents in these cases especidlly

e

in merbers of groups 2 and 3, occurring as they do in different members of
the same families, but closer study of the elinical evidenece discloses

the purely infectioue nature of the disease, and suhstantiates what I have

gaid in a former part of this paper as to the mode of introduction and spread
of phthisis in the West Highland rural distriets . The cases in

groups 2, 3, 4, & 5 are in the first inst-nece the resnlt of infection

from group 1, and would have been prevented altogether had members of the
first group been isolated as they were imported. Aﬂother point that has

to be taken into ronsideration is that there are numbters of persons now
living an? spreading the disease in the country who have been infected from

these cases,

That phthisis is curable in the early stege no one will deny
and there are few practitioners who have not experienced this gratifying truvth
in meny of their cases, but vhen the disease is advanced, the chances of
gure or perrenent errest are well nigh hopeless and the drvg treatment
of the disesge has been proved to have very little effect in curing it.
The only agents likely to influence the disease et all beneficially would
he substances tha: increase the vitality of the phagoeytic cells,

CULLEN wrote " We lmow of no medicines that can exert their specific
effects vpon the lungs by dissolving tuherculer coneretionsy mnor is it
probeble from whet we know of the enimal eccnomy, thet any such will ever
be discovered.® More than a century has elapsed since Cullen expressed

this opinion, and slthough in the interval thousancs of drugs have beern

advocated and used in the trectment of phthisis, 80 far as efficiency ir this

method/
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metlhod of treetmert is concerred, Cillen's ctaterment holds tivo st oh

present day.

Phthisis therefore being a dtpease for which no specific

successful drug treatment has hitherto been forthecoming; a disease ‘hat

is practically incura>le in the sdvanced stages, and a digsease that has
been abundantly proved to be highly infectious the only rational way of
treating it is by preventive measures. Let us svppose at the present time
no treatment at all was to he adopted for all the cases of the disease
that exist in the country, but that we could prevent these ceses infecling
healthy persons, the disease would become extinet in e generation or two.
We know that the disease is not so infectious in its early stages and the

indication therefore seems to he *n try and cure these persons in the
early stage of the disease and to prevent persons suffering from advanced

phthisis infecting healthy persons.

Although a great deal of vhat has been done and is being
done to prevent consumption in large towns everywhere does not apply to
Rural districts of the West Highlands of Scotland, yet one is not in
& position to express an opinion as to the most efficient measures to be

adopted in trying to suppress the disease withowt first considering the

ways end means used in large centres to diminish the mortality from
phthisis, and as Glasgow is one of the principel breeding centres of this
disease smong West Highlenders we may first consider the methods that
Beve been found most efficient in reducing the death-rate from phthisis
there. The late Dr. Russell in the paper already quoted from points

out that by the inflvence of general hygienic reasures the death-rate

£rom/
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phthisis from 1860 to 1894 had heen reduced 44 per cent without special
treatment as an infectious disease and that in the twelve years 18835-94

dividine them into periods of six years the death rate fell 19 per cent

a result he says much grester than the improvement in Prussia and Saxony

which Cornet put to the credit of srecial prophylaxis, and Russell

advocated the supreme importarce both for the profession and the publie

to lay in their minds e broad foundation of positive knowledge as to the
nature of tuberevlosisy th- necessity for thorough disinfection after
every death fror phthisisy instruction by dissemination of popnlar

leaflets, as to the nature of the disease and the methods of preventing it

the suppression of dark and damp dwellings, and the free admission of
light and air in snd arovnd tene—ents, workshops , warehouses ,

counting houses, or offiees; provision o? open spaces and play grounds
near tenements; suppression of smoke and overerowding, and spitting; and
instruction to househcléers as to hest ways of dealing with domestic dust .

These hygienic measures heve been further developed by the present

Medicsl 6PPicer of Health Dr. Chalmers, but he says that in regard to

bacteriological exemination of sputae and voluntary notification which have

been introduced thedr experience had been disappointing. They hed had
ample vse taken of the Pacilities offered from the well to do residential
distriets, but hed almost total absence of use made of these facilities
in the lower class distriects. Voluntary notification had left them

with the impressionend the with unheppy conviction that they were présently
missing two-thirds of the cases occurring in the worst distriets for want

of notification, and tha* it was in these poor houses that the spray

infection was most deadly.



Tn New York in 1888 the City Boaréd of Health under the guidance of Dr§ Biggs
and Huddlestone adopted rules for the sanitary supervision of persons
affected with tubercvlosis such as notifieation, inspection in certain
cases of tenement houses, hotels, and hoarding houses: compulsory disinfection
of tuberculosis infected houses, or clothes,after death or removal of patient:
the barteriologicel examination and diagnosis of cases more espeeially in early
stages: the education of the people as to the infecrtiows nature of tuberculosis
by menns of hand vills and ecirculars: isolation in hospitals and Sonitoria,
The influence of these rmeasvres was to redwee the mortality from tuberculosis
by more then 364 . Motification has also been adopted in Saxony and Norway
with marked suceess,. Voluntary notificetion has been adopted in several
English tomns, In Prussie what has heen achieved by prophylaxis from
the recognition of the denger of infeection and the consequent greater ceution
in intercourse with consumptives is shown by Cornet's caleculations regardidng
the decrease of mortality from tvberculosis in Prussia in the years 1889
to 1897, Before 1889 the average was 31.4 per 10000 whereas in the period
nemed it sank to 21.8 per 10000.
In Fngland the deat™ rate from phthisis has bheen deelining
since 1888 vhen it ras 38 per 10000 till the present time vhen it is
13 per 10000 and is attributable to generally improved sanitary conditions
and food standards among the working classes, and Koch attributes this also
to the fact that England possesses & considerahle number of special
hospitals for tubereular patients and says " therc can be no doubt that
the diminution of tuberculosis in England which is much greater than in

13
any other country id grestly dve ‘o this circumstance,”  HILLIER™® drevs

attentionf
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attention to the fact that from 18768 to 1886 when our tuberculosis death

rate was steadily diminishing the Prussian rate remained stationary at about
31 per 10000, But in 1887 the drop in the Prussian rate begen and has condinued
down to 1900 vhen it had fallen to 21 per 10,000, 1In England in the same
period $he @rop in the tubercvlosls death-rate has only been from 24 to

19 per 10,000, and he attributed the more rapid fall in the Prussian death-rate
since 1887 to the discovery ofthe tubercle bacillus, and the spreading

of the knowledge of the infections character of phthisis, wh ich Koch asserts
has led to the teking of precevtions evem emong thc lowest classes in Germany,
and to the greatly improved general conditions of the working classes brought
about by the operation of the Workmen's State Insurance Laws, the first of
whicldanink Insurance Law ecame in®o existence in 1883, and to the establishment
of senitoria in a less degreec « In Germany there are hundreds of Saniterda
maintained by Insurancc Societies who find that it pays them to enre their
subscribers ratlker than pay the claimswhich they would have Lo meet were the
disease allowed to rvn its course.

4is long as phthisis exists in the large towns so long will

it prevail in the Vest Highlend rural Districts for towns act as dbreeding
_centres where Highlanders contract the disease and retvurning home infect
others in the menner already pointed out. Tt being therefore impossible to

exelude cases of pulmonsry consumption from these districts the problem comes
to be one of safe gnarding the resident population from being infected by
imported cases. The Pirst thing that will tend to lessen the spread of the
disesse will be the recognition by the people of its purely infectious

charactcr, We have #ke seen that in Prussia such recognition and the

consequ ent/
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consequent greater cantion in intercourse with consurptives has heen the

chief fector in diminishing the mortality from phthisis, We rwst therefore
instil the svpreme imrortance of this fact into the minds of the people.
As long however as the people are tament to regard the disease as hereditary
and not infeectious they will meke no effort to protect themselves from it
and consequently there can be né headway made in stamping it out. Were they
fully cognisant of its highly infeetious natuvre ene -ouldnot long find
such evidence of its ravages. The deeth rate from phthisis hes been
gradually diminishing in the towns from variouvs aective measuares adopted
in combating the disease, but in the Rural and Insular Rural disiriets
the mortelity has not been diminishing relatively as will be seen from the
following figures ealculated from the " Detailed imnual Report of the
Registrar Ceneral":-
Proportiorn. of deaths from phthisis to every one thousand persons of the

population allowing fer cavses not specified:-—

)

iod Peincipal towns Large tovns Smell towvns - Miim.Rural., Insular Rural.
82 inel. 2.7 2.5 2.1 1.5 1.7
-84 2.6 2.2 2.0 1.6 1.7
-93 2.1 1.8 1.6 1.3 1.6
-2 1.8 1.5 1.3 1.2 1.7

These figures show that the mortality from phthisis in the mainland rural

districts hardly shows sny diminvgion in 24 years and that in the insular

rural districts there is ebsolutely no diminvtion whereas in all the towns the

diminvtion is very considerable, Agdin teking the phthisis death rate per
1000 of the population for the county of Argy:l from the Anmwal Reports of the

County Medical Officer of Health we find that in
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~r 1891 - 3 inecl, it was 1,071,
18904 -8 " “ v 1,950
1897 - @ " 0 1,066
1900 -2 " 1,017
1908 - 4 " 1.129

an Incresse rather than a dimimtion in the desth rate.

Looking to the infeetious natvure of phthisis we would expect an
increase rather than a dimimation in the death rate in the rural distriets
of the West Hi_ghltmds, T cause communication is heing opened up more and more
betreen the towns and the country and & greater proportion of the rural
population migrate to the towns, and therefore a larger humber of these con~—
tract the disease vhirh they import into the country in the manner stated |
and conseguently w+ have more of the native population also infeeted,

We may therefore vationally assume’ that unless measures are adopted to prevent
the propagation of the dtsease in the rural districts by the tidme ‘the disease
becomes extinet in the towns it will still flourish in these couniry districis
and they in their turn will become breeding areas for the towns.

This denger shows thet no district or commmity cen afford to heglect teking
measures 1o prevent the spread of the disease.

As the spread of phthisis in the West Highland

Rural distriets is due to the infection of the resident population from
imported caces of the disease the most effective way of stamping out the
disease woull be by isolating cases of the disease as they are introdyced.
This could only be done by having Sanatoria in the various districts for the
treatment of these cases, Tt has been amply proved that the climate of
Britain is just as suiteble as that of any other country fof carrying out

the open air treatment of the disease. A great deal has been written in tle

medicaL Journals recently as to whether this method of treatment is worth

whilea
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Personelly the.results I have seen ir. ceses I heve sent to Banatoria for the
past number of years have becn more then gretifying. ©Bven in cases where ojly
slight improverent has taken place during a patient’s” sojourn in these institutions
the eduvcative influence has been such as to make the sufferer anxious to continue
the curetive measures learned there, and thus he prevents himself becoming
a focus of infectiue for others. The only drawback to Senatorium treatment
hitherto is thc great expense of it. Sanatoria *o te effective and cheap
should be built on the hut system. There is no need for the huge expense
at present expended.on these insti‘utions. What. would be onite as effective
would be numbers of small cor-ugated ironand wood cubicles erected at some
distance from each other for the patients. This +ould insure the proper
segregation of the cases, and prevent slight cases of the disease from being
re—infected from advenced cases. A central pavilion with kitchen dining-
hall and gpen verandah where petients could sit in wet weather would also
be necessary. Thses cubicles could he tuilt to a pattern so that distrlicts
could aequirc them gradvdlly as they were recuired for fresh cases. The
Sanatoria should he huilt awey fror the sea as most of the inhebitents
live on the sea coast an’ the change inland wonld bhe edvantageous. I have
found great henefit from removing patients in the early stages of the disease
from the coekt to inlerd Highlands.f{snuthern exposire considerably above the
see level would re most Cesirable. The Glasgow and Distriet Branch of
the National 4issociation for the prevention of Consumption have erected a
|
small Senatorium at Bellfield Lanark on cheaper lines than the expensive
vuildings ot preseégr;ogue in this country and the County of Ross have

collected sufficient money for the erection of B small Cecunty Sanatorium

for *he more advanced eases of the disease.
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Were other Counties in the north west of Scotland to start similar publie
subscriptions there sre many wealthy ard philanthropiec people connected with
these counties who if approached ﬁould te prepared to tear the initial cost of
erecting senatorim on the lines mentioned for the benefit of the poor.
County Councils should then he empowered to adrinister these Institutions
out of the publie rates, The exhra expense entailed would soon be more than
counterbalanced by the saving ir the poor ratese The mortélity from con-
sumption alone in onr rural distriects is more than treble tha' of all the

other infeectious diseases added *ogether, and the amount of public money
spent on the latter is very considerable, and frorm an economic point of view
this publiec expenditure is not so justifisble as it would be vere it

spent in the treétment of consumptives., The care of the insane is also a
great drain dn public rcsources and thc ultimate beneflt to be derived from it
is as nothing gompared o what would te derived fror the same expenditure

in tke prevenﬁion and treatment of consumpion. While hygienle measvres

of all kinds as carried ovt in towns will tend: greatly to lessen the spread
of phthisis in the West Highland rural districts its complete extinetion

nan only be looked for by tsolating the cases of the disease as they are
imported , ard this can only he effeeted hy means of Senatoria.

The ouastion of the relationship or identity 6f human

‘and"EOVine tubercvlosis I have not touched upon as I shedt have deall

with phthisis pvlmonalis alone, but from the literature vpon the subject

axz cannot help believing in the distinctness of the two diseases 88

pointed out by Koch14 and that in consequence little stress need be

1aid vpon the consumption of the meat and milk of tuberculous cattle

causing/
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cavsing the disease in the humen sdbject. The Royal Cormission on Tuberculosis

vhose Report 1s to be issued shortly may throw more 1light on this mter-tt:lng

and 1mpnr1;ant enquiry,
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