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TUBERCULOSIS,
- BY
SIR BHALCHANDRA KRISHNA,

'DEFINITION AND HISTORY,

HE term tuberculosis is derived from #xber a roundish swelling or hodule,
or fubercle a little lun{p, such hm{ps or nodules heing a cha.racterisﬁc of
the disease. Lumps of this character are known to appear in various parts of
the .body such as the lungs, lymphatic glands, bones, serous membranes,
mucous membranes, intestines and liver, The most notable of these affections
is the tuberculosis of ths lungs. In scientific language this is known as
pulmonary tuberculosis. Pulmone means a lung, thus pulmonary means
affecting a lung, This disease is also called phthisis or consumption, both of
which terms mean wasting away or decay, Thass terms sxactly coincide with
the Sanskrit term Kshaya (8%), which too means wasting away or destruction.
Pulmonary phthisis is cafled Rija Yakshmid (9193t ) in Sanskrit which
means the king of wasting diseases. It was called the white plague in Waestern
medicing, Thus in the Rast as well as the West the disease was heliaved to
consist in a wasting away of the tissues. This is by no means an incorrect
description of the disease, but it gives no indication as to its irue cause.
Consequently treatment was then more or less a groping in the dar.k. The
dissase resulted in heavy mortality, and there was a general fesling of helpless-
ness and fatality. Social misery and heredity were generally considered the
chief causes, and there was a prevailing and fixed belief that the disease was
"incurable and ineradicable, It was in 1865 that the labours of a French
scientist showed the first ray of hope, but it was not until 1882 that the true
cause was spotled and fixed upon, Dr. Koch, ths eminent German scientist,
discovered the existence of a bacillus in all tuberculous affections which he
named the tubercle bacillus. Ever since this discovery the scientifié know!'edge
about tuberculosis has advanced rapidly. A like tubercle bacillus has' been
discovered in domestic animals, sspecially cattle, and an inter-relation between
human and bovine tuberculosis has been established. Congresses have besn
held at Berlin and London for the consideration of the whole subject of
tuberculosis. Thare have been Royal Commissions in England, the latest of
which issued its report a-few months ago. The reports of the London Congress
held in 1901, which oceupy four volumes, afford very intetesting reading, and
show the lively and intense interest felt in this subject in Europe and America.
It is- most essential that the public opinion of this country should be aroused,
and a lively sense of the potentiality for good which is possessed by advanced
European science in this regard should be brought home to our people. One
incident in the proceedings of the London Congress on Tuberculosis is charac-
. teristic of the acute interest and activity shown by European scientists and

FEuropean Goﬂ'ernmems in this subject, Dr, Koch read a paper expressi
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doubts as to the risk of infection from cattle to man. This was treated by all
as a most startling heresy. Noverthelsss out of deference to Dr, Keeh's
sminont position it was agreed fo treat the quastion as still opan, while
confinuing the meagsures about the regulation of meat Supply as a matter
of safety, Bui soon a fresh Royat Commission was appointed in England to

ve tha (m,ec,hnn, @Y’zmnwd once more, and that Comrhission has reaffirded

the previous opinion as to the infectiousness of bovine tuberculosis, and the
necessity of strict regulations on that account in respect to milk and meat.

“Thus the discovery of the fubercle bacillus by Dr. Koch in 1832 has effected

a revolution in the scientific attitude towards the disease. II is now generally

recognised that tuberculosis is caused by the tubercle bacidus being lodged in
the part allected, where il causes a breaking-down and destruction of tissues.

Such breaking-down of tissues is a characteristic of all tuberculous diseases,

PATHOLOGY.

The pathological effects of tuberculosis consist in irritation cavsed by the -

baciili and consequent growth of epithelioid cells from the wnormal lixed
cells of the tissus alfected. Thus are onnml tub -rele% which are collections of
morbidly grown cells,  There is a large or. " glant ™ cell in the centre, It is
surrounded by smaller epitheliold cells, and outside these theve is g zone of

loucocytes, ” The bacilll are scattered amongst the cells. In the earliest stages

‘thp tubercle is rmcrosoomc, but in the process of growth the smaller cells

coalesce fnto latger ones, and then the cells become large snough o be sean by
_§hé naked eye.  In their form they resemble millet seeds, and are conssquently
called miliary at that stage. In the next stage the cells degenerate and appear

11

ge, and the process is called " cageation.” This degeneration is sup-
Dosed to be induced by the toxin of the bacilli, Then the cheesy tubercles
soften and break down, form ”Lb%cesses, leave ulcers, and the whole process
results in extensive destruction of tissus.  There is a contratry procass also in
progress by which new fibrous tissue is formed. Thus a struggle ensuss
betweon the destructive and healing processes by which on the one hand jubg
tissue s rapidly destxoy&l and cavities formed, and on the other patches or
lfnots of fibrous tissue are formed for replacing the original tubercles or-enclos-

ing the Iumcumug.. ones, At this stage the disease is called fbroid phthisis, To
effect a cure the afiort of the [;}UYSiClJ.l] must be to produce & capacity to resist
the cle tructive process and to help the healing process as far as possible,

. Distripurion,

[Fhere seemss to be no limit to the prevalence of tuberculosis in point of
chmatﬂ or geographical sitvation. It prevails in the coldest coantries like
Crreenland and. Siberia as well as in the hottest ones like [ndia and Australisl...,
The conditions most favourabls to mmunity are sunshine, abundant fresh air

currents, dry soil, and a certain altitude. Hance an open-air life is most con--

izl to hng]f whila Invem canteag
health, while large centres of population with the worst air condmons



- TUBERCULOSIS.. , 73

are more subject - to tuberculosis, The disease is highly destructive. It-is
estimated to account for one-seventh of the total human mortality of the wotld,

and in some countries like Russia the proportion is as high as one-fourth.. It
is a perm disease, but, unlike other germ diseases like plague, it has no periodic
remissions. It is ever active and ever destructive. Its world-wide distribution
and the relative susceptibility of different -countries to its ravages is well ‘illus-
trated by the ratés of mortality prevailing in'different countries.

MORTALITY FROM PHTHISIS ACCORDING TO SEX AND AGE.

Another point of view from which tha figures of mortality from phthisis

need to be considered is the effect of the disease as regards age and sex.
According to the experience in European countries, the incidence of phﬂ:ns1s
rafdges from 15 to 75 years, females being rather less liable than males at ages
under 5 years, and more liable at the age of 5 to 20, and again less Hable at
subsequent ages. Among males phthisis is said to attain its maximium at the
age of 45 to'55 and among females at the age of 35 to 45, the real llabﬂ[ty'
commencing between the 15th and the 20tk year. The comparative immuunity
‘of children under 5 is to be understoad as being with reference to phthisis only,
other tuberculous diseases such as Tabes Mesenterica or tuberculosis of the
bowels, and tubsrcular meningitis being pre-eminently discases of childhood.
In Bombay the same rule is observable with a slight variation. The mortality
among females greatly preponderates over that among- 1males between the ages
5 and 30. Beyond 30 up to 60 and over, the balance is generally in favour of
females, the mortality in several of the -age-periods being less than that of
‘males, except a slight excess in two periods 35 to 40 and 45 to 50. -But the
total mortality from phthisis of females vastly preponderates over that of
males, being as high as 566 per thousand as against 2'44- among males.
Between the age periods of 5 and 30 the discrepancy between the deaths
among mates and femalés is most striking: Thus from 5 t0.10 the respcctlve' :
figures are 21 and 73, from 10 to 15 they are 88 and 203, from 15 to 20 they
254 and 426, from 20 to 25 they are 265 and 425, and from 25 to 30 they
are 287 and 377. Between 15 to 25 is the period of the highest death-rate,

the period which coincides with the most active pericd of maternity. :

PrREDISPOSING CAUSES,
~ Let us now congider the predisposing ‘causes of phthisis. Certaiﬁ influ-
ences, internal or external, may make a man specially susceptible to an attack
from a disease. In medical parlance this is called predisposition. Such causes
are occupation, over-crowding and density of population, insanitary dwellings,
poverty of living, alcohelism, heredity, and social customs and habits.

: HEREDITY.
Heredity was at one time considered a very 1mporta.nt clement. in the
development of phthisis.  The: pceurtence of several -deaths ina fa:m]y fron
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the same diseage led to a belief that the disease was due to a taint in.the family
blood, The discovery that phthisis is due to infection from a foreign sub-
stance bas led to a'revision of the previous view. In the Beriin. Congress on
Tuberculosis in: 1899 Professor Virchow first sounded the note - of digsent,
He said : " I dispute this beredity absolutely,” and cited the cases of new-
born infants showing no tuberculosis in them. Experiments have proved the
improbability of congenital tuberculosis aud of germs remaining latent in tha
off-spring of tuberculous pavents. Tha occurrence of phthisis among persons
of the same family is ascribed to infection arising in the house itseff. It ig
however denied by some writers that children of consumptive & parents are
specially predisposed, and there is even 2 theory that the frequent occurrence
of phthisis in a family acts as o prophylactic and enables the persons to resist
the attack of the poison rather than make them susceptible.  Bul the evidence
in support of such a theory is not yet considered sufficiant to warrant the
conclusien.  Though the theory of hereditary transmission’ i not now
generally accepted, family predisposition is still recognised as implying an
“increased vulnerability of tissies,”

OVER-CROWDING AND DENSITY OF PorvraTion,

Ovwor-crowding is' 2 most’ potent- factor in the propagation <

Py TR
PSS,
The relation” of the death-rate from phthisis’ to over-crowding has heen
definitely ascertaingd in European countries, Dr j_ B, Ru

from a comparison of the mortality returns of Abard een, Edinburgh, a-:a‘-

P hnd s

Glasgow that “ a diminution of the size of dwellings tends to ircrease the

mormhty in Gldsgow 1t was ascertained that excess in the phthisis. death-
“rate over tha 'TIDE.A &,01{1‘:10(; wuh BXCESS il 1001~ density.”’ It 1s estmmtul
th’tl 2,000 ¢. ft. of room-capacity is necessary for a human being, When the
occupants of a room dre found o exceed that proportion to room-capacity the
density is said to be increased, Over- uowding in Bombay is a mattar of daily
experience. It has reached its acme, and its gravily s brought home to us in
a striking manner by the following contrast of ‘he density of populaiion in
London and Sombay respectively, " It is estimaled that out of every 10,000
residents 1n London, 22 Hve in rooms owupled by six- persons, 21 in theose
occupied by 7 persons, and 8§ in rooms occupied by 8 persons ; whereas in
Bombay 2,492 live in rooms o(,cumml by 6 to 9 persons, 1,174 in rooms oc.
cupied by 10 to 19 persons, and 288 by 20 or more persons, The respective
figures of death-rates from phthisis are equally striking.

INSAN_ITA!{Y DWELLINGS.

Insanitary dwellings is an incident of over-crowding and almost a
noecessary result of it. In the densely populated paris of Bombay, the sur-
roundings of  bouses a.m _exeessively squalid and stinking, 1In spile of the
cfforls ot the Heaith Depa,rtment BOmb'Ly presents, especially in the thickly
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plopulated parts, ‘a very- unclean appearance, < The “operations of “the
Improvement Trust are d1rected towards: clearing Someé of theSe insanitary

areas, but it may take many vears befora thare 1s a complete renovahon of the

slums of the city. Living in such conditions must be a fruitfil cause of such
a disease as phthisis; : :
’ : ALCOHOLISM.

Alcoholism or drunkenhess has been recognised as a powerful predisposing

‘canse of phthisis. The habit of drunkenness debilitates the system, and

makes il susceptiblé of catching tuBerculoas poison.  Tha atmosphers of

‘the public house adds to the susceptibility. In a paper on ‘Tuberculosis read

by Profaessor Brouardel of Paris bofore the Brmsh Congxess on Tuberculosis in

1901, the conneciion of alcoholism with phthisis w a'w inisistad on with consider-

able emphasis. “ Alcoholism,” said the Professor, ““is the most polent factor.in
propagating tubetculosis, The strongest man who has once taken to drink is

powerless against it.” He quotes a pithy ‘saying of I Simon: *The

" wretched lodgmg i§ the purveyor of the pubhc housa,” and adds a corollary of

’

hisown **that the public houss is the purveyor of tuberculosis.”” e § gives a
variety of statistics showing that the number of deaths from tuberculosis and

from alcoholism are nearly identical, and concludes: * This invasion of

. alcoholism ought o be regarded by gvery one as a public dqnger, and this

principe, the trath “of *which is 1noontestable, should be inculcated into the

asses that the futire of the world will be in the hands of the temperate.” In

anothar paper read at the same Congress Alderman McDougall of Manchestar

‘remarked: Dnnkmg 0 excess CRUSes suscepub]hty to phthisis.” A writer in

the ‘Encyclopedia Britansica in the article on Iuberculosxs controverts the
pOSlthn of Dr. Brouardel, bat in my view Dr. DBrouardal’s estimate is the
corract one, It is possible, as is contended, that intamperance acting by itself
may causs fewer deaths thai phtlusm acting alone, but that does not militate
agamst the posmon that mtemperanco so weakens the system as to make it an
easy prev to tubefculosis, All medical as well as lay experience points to the
same conclusion,  Dr. Brouardel gives the Warmncr that ** any measures,
state or individual, tending to limit the ravages of alcoholism will ba our most
preolouq ‘auxiliaries m the crusade against tuberculona. ’* This ought to serve
as an addltlonal stimulus to temperance workers, and should give a new
dir_eotio_n to their energies. ‘
MEASURES ‘RELATING TO SPITTING.

As observed above, the principal source of infection is inhalation, and the
chief medium of communication is the sputum of consumptive persons.
The sputum is expeciorated matter, either actually spit out or thrown out in the
course of coughing or speaking., [t may thus be moist a5 when thrown out
into the @ir in little drops while coughmg or speaking, or dried when the
sputum thrown out on the ground or walls, is left uncollected and uncleaned,
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‘In the moist form it can at once infect persons who happen to be near the
patient,. whersas in the dry form it settles as dust in the air or on linen or on
the floor,  Thus thé infected 1 luag produces phlegm and pus containing tubercla
bacilii, znd the molst or dry particles of the sputum penstrate into other hee}lthj{
lungs, and create fresh centras of disease and infection. Flence the need of
guaiding against infection from sputum is -most insisted on. The use of the
spittoon is strongly advocated for the use of patients ps well as healthy persons
in their daily life, The spittoon is a familiar houschold utensi! in India, and its
use will not need any strenuous advocacy here. The use of the handkerchief
for spitting which is much denounced in the Reports is not commenly in vogue
in India.  The warning against indiscriminaie spitting is however not supet-
flupus. In some towns m America spitting in public places 15 made penal,
Various patterns of portable spittoons are devised and elaborate precautions for
their cleaning and disinfection are provided, Where public spitting is prohibit-
ed, a person is vequired {0 carry a spiltcon Iu his pockot In the Post Office

in Paris spittoons are placed in convenisnt positions, and notices are hung up -

prohibiting spitting on the floors, A like measure Is advocated for the British
Post Office, and I presume has beon carried out, Such precantions nead to be
._taken in all places where people congregate. In any case it is most essentia
‘that the people shauld he made awaze of the danger of indiscriminate spitting,

"In the intefest of the consumptive patient himsel! the nsed of precautions is
all the greater. Whether in the private room or in the fosnital the use of the

14

gpittonn with all its attendant precautions abont di

ection should be enforced,
and the persons in attendance upont a patient should be trained to protect
themselves from the effects of coughmg and the like.

Ao be (.om‘mued )

A LABRADOR CATECHISHM.

[As part of the crusade against the gx'ea.t white phgue whmh is so sadly decimating the
ranks of the fishermen who catch the cod for half the world, Dr. Wilfred T, Grenfel has
written a curious “Catechism” which has been printed for gse in the Newfoundiand and
Labrador schools, Wa print im. “Catechism ' by permission of the dmerican Journal of
Nursing —Enrron,]

A CATECHISM,
That is to Say in Instruction
To bs Learned by Wvery Person,
~ THE AIR.
(1) Is freshair good for me? I cannot live without it
{2) lsaivover bad 7 Yes, it gols very poisonous,
{3) 'What makes it poisonous ? Every tine any one breathes, ha tfhrows
poison into the air,

{4y What ate these poisons iike? Some are poisorous gases ; some like

. tiny poison seeds.
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