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I attempt in this lecture to discuss some of
the yays in which these two diseases resemble
each other or else differ from each other.

AEtiology
Both these diseases are caused by organisms

which are classified under the group myco-
bacteriumIt might ©be interesting for a
of bac-

moment to go back to the early days
teriology and remind ourselves how these two
bacilli discovered. In the seventeenth
century, Kircher had stated in a primitive way
the theory of contagion and infectious disease.
A little later van Leeuwenhoek had
teria, bacilli and spirilla in smears taken from
the teeth, but he did not connect such bodies
with disease. It was nearly = century later that
Plenciz advanced the idea that minute
bodies might convey diseases from porgon to
person and that each infectious disease had its
own causative agent, but he did not state what
these agents could be. Nearly three-quarters of
a century later gtill, these early theories began
to bear fruit. In 1836 Schwann showed that
putrefaction was caused by a living body which
could be destroyed by heat. About the same
time the nature of yeasts was discovered. 1In
1840 Henle surmised that disease was Sprea_d
by living bodies. In 1846 Klenche
showed that tuberculosis could be transmitted
unknown way by milk, and
twenty years later Villeman showed that tuber-
culosis was caused by an invisible living agent
transmissible. In the year,
1865, Davaine discovered the bacillus of anthrax
in gheep. In 1870, bacteriology was in its early
infancy. Few people believed that bacteria had
anything to do with disease.
attributed to all kinds of other causes and no
bacteria pathogenic to man had been seen or
described.

were

seen bac-

von

infective

in some cows'

which was same

Diseases were

In 1870, a2 young man, Armaur Hansen, was
studying leprosy in Norway. He concluded that
leprosy wasi infectious and was probably caused

Article

by a micro_organism, and he was searching m

microscope preparations made from  leprous
lesions for the causative organism of the disease-
He had poor microscopes compared with ©0F
modern ingtruments, and he had no aniline dyeri
with which to stain the bacilli. He stained the
specimens with osmic acid and he saw bodies
which he thought must be the organism
leprosy. This was the first Organism to
reported as occurring in the tissues of

This was one of the great landmarks of medicm?

and an achievement for which full credit
not been given to Hansen. Hansen publishe
his results in 1873 and practically =° gmj
believed him. His preparations were not g7v
enough to convince the geeptics.,

In the same year, 1873, = young doctor, RObeIl\t

Koch, was working im = country practice
Germany after gerving in the Franco-Prussia

In his gpare time he studied the bacin
of anthrax which had been discovered in

8 years before. He observed and described ©*
different forms of this organism and its (eyel?Pff
A few years later, while still
country practice, he studied the staining
bacilli by aniline dyes which had recently
used in histology, and found that bacteria stain
very well with these dyes.

ve

war .

ment .

Later, Hansen adopted Koch's method
Sltaining bacilli and was Iable to make EE%P@Ajie
tions of the leprogy bacillus so good g
sceptics were convinced and Hansen's bad
assumed its proper place as the cause Of lepr?

A few yearg later Robert Koch, now an *% .

of the Imperial Health Department of Germa .

with a laboratory and staff at his 1 pOA
turned his attention to tuberculosis and béas (a
yioon

to demonstrate a bacillus practically n
with Hansen's bacillus.

o
Thus, in the early days of bacteriology prra%
research and tuberculosis research helpe o7
other and so we hope will continue to help ~
other. Koch cultured the organism .Of T A
culosis and infected experimental animals =~
thus opened a vast field for research.
leprosy bacillus which was discovered fif? ~y,
soon left far behind and the bacillus even ®° ™
has probably not been cultivated and no
mental animal has been infected. All 2

to apply to the organism ©of leprosy tP€ © n
ments of cultural technique which have .
worked out so thoroughly in tuberculosis

so far failed.
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Immunology

in bactenology
As the result of developments " a8y

there have been developmengs tuber-

] iseas L

immunology ©f these two tubercUiin

culosis we have various forms ” Mantoux

test the most useful of which that lepr?jy

test. It is interesting to Tote ©

we have rather a similar ftest, C:e i . because
Leprolin is prepared mot *rom t"em-
we have pone, but from l.eprou's differences
selves. There are Certain 1mp&11 gu ui;n test,
between the leprolin test and the

but I cannot discuss these nowi’l \n

In tuberculosis much workf. atS, similar

recent yegrg on complement ixation

Work has also been done 11 legyogy. “gat
plement fixation in leprosy W< w wliat
available antigen at the pr.esentwliic Brepared
is known as the WKK antigen erable
from tubercle bacilli, and there i ¢ re_
evidence to show that the Ilimmuno S

actions of these two diseases Dave very

common and that the two bacilli are @
cally related.

sen\ _

Transmission

In transmission, however, ¥< find that!
are considerable differences Ibeltweleln
diseases as well as certain Similarities.
deal with the differences first.

Tuberculosis is transmitted either v
tion or by ingestion Of tubercle bacil *
" however no proof that leprosy cand P
fitted by either of these mthOdS, an
mOSt ]ikely that it is transmitted by m™?

bacilli into broken skin or mucous ™S

Let us consider resemblances ™ Cranst
LeprOSy and tuberculosis are bOFh very
diseases of families, and in both diseases.

Past the pogsibility of intra-utermeAtrans

as been discussed. In leprosy .

shown that a .leprous woman Whose tissu

teem with lepra bacilli can become pielgna
bear child, and that lepra bacilli may
numerous in the placenta, mavy b.e found
umbilical cord, and occasionally
issues of the new-born child, but that,
child is geparateq from the mother ac
d0€S not develop leprosy. I Pelieve tha
findings have been made in tuberculosis
appears that neither of these two diseases
ransmitted in utero.
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Leprogy does affect some of the internal organs
but only to = relatively mild degree. It ig, how-
ever, interesting to note that the two internal
organs most commonly affected in tyherculosis,
namely’ the lung and the intestinal tract, are
rarely if ever affected in leprosy.

It s in the skin that leprosy may produce
lesions yery much like the lesions of skin tuber-
(.:ulosis or the tuberculide. These leprous lesions
in the skin resemble so closely the skin lesions of
tuberculosis that they have been called tuber-
culoid Jeprosy, o= leprides. There are, however,
certain clinical {ifferences, the most important
being that in the ]_eprous lesions of this Variety
there is impairment of skin sensation and often
thickening of cutaneous nerves Supplying the
patch. This nerve thickening may extend yp to
the nerve trunk. When you get = case of sus-
pected tuberculide oy, should consider whether
lt. may not be due to leprOSY. Test the sensa-
tion of the skin of the patch and examine for
thickening of nerves.

When leprous lesions of this Variety were first
described, some workers refused to believe that
they were due to 1eprosy and thought that they
were tI:uberculous lesions occurring in a leper'
Now, it is generally accepted that they are due
to leprosy. In some countries they are appar-
ently much more commonly seen than in other
countries, in India they are very common indeed.

Another gy in which the clinical agpects of

rpuerethese two diseases show some resemblance is in

the occurrence in both diseases of a]_]_ergic re-
isactions with a temporary increase in the gigng
and gymptoms.

ne- You will have heard about allergic reactions

in tuberculosis and their gignificance, ROW they
may produce = temporary increase in the clinical
signs, and how the occurrence of these reactions
is not necessarily a bad Sign for in some cases

(but perhaps mot in all), allergy goes hand in

makand with immunity, and gallergic reaction may

and arrest of the
in

be followed by quiescence
gdisease. Similar reactions
leprosy and they may produce alarming symp-
toms which, however, always subside in time
without any special treatment. These reactions
are not infrequently followed by long inaCtiVity
and sometimes by arrest of the disease. The
fatlure to recognize allergic reactions in both

are also seen

canléprosy and tuberculosis, and the failure to attri-

bute to these reactions their proper significance,

e ¢ igueone Of the commonest causes Of errors of
Another point in which the transmlss%on clinical judgment in dealing with these two
37?7 diseases is similar is in the ease Wld disgases.
. 1 an . . .
bey are transmitted to children with ! todpother gy in which the two diseases re-

P,eoPle and the relative difficulty 2
are transmitted to adults. This is =
about which I shall gay more later.

Clinical and pathological findings

VAL
there of course Very
¥ nlcally’ - and tubeic

INIETENCES” between leprosy

thercul?sis affects the internal organs

Ech more than leprosy, which affects b
skin, nerves, and mucous MEM

>
seen.

semble each other is by the occurrence in both of
them of cold abscess. Tuberculous cold abscess
and its features are well known to every one, Put
not many know that leprOSy may
cause cold abscess.

It is in the type ©of leprosy which has been

clinicians

called tuberculoid that cold abscess is sometimes

It occurs sometimes 1in

10 perves, the

cutaneous nerves Supply]_ng tuberculoid lesions



484 THE INDIAN MEDICAL GAZETTE

in the gkin, and sometimes in nerve trunks. In
cutaneous nerves it occurs in the form of small
round or oval swellings which may be multiple.
In nerve trunks it occurs first in the form of a
fusiform gwelling usually single, but as the
process of caseation progresses the cold abscess
may burst through the nerve sheath and form
round ox oval encapsulated swellings alongside =
nerve which gy, attain the size of a hen's oqq,
°r may track quite a long distance down a limb.
Such abscesses sometimes discharge through the
skin.

While I am discussing the clinical aspects of
the two diseases I might emphasize the fact that
leprosy itself rarely death, and that
particularly in leprosy institutions, ome of the
commonest causes Of death is tuberculosis of the
lungs. Thus, you may have leprosy and tuber-
culosis in the patient and this may
cause a little gifficylty in correct diagnosis.
It should be remembered that in advanced
cases oOf leprosy, 1epra bacilli may be found
in the gputum and in the faeces. They
usually come not from the lungs but from
the mucous membranes of the larynx, pharynx
and the trachea. Thus, acid-fast  bacilli
in the secretions and excretions of a leper may
be lepra bacilli or they may be tubercle bacilli.
It is impossible to differentiate one from the
other merely from the appearance ©f the in-
dividual bacillusl but the fact that lepra bacilli
are ysually more numerous and occur 1in masses
may De of assistance. Also it is to be remem-
bered that in such cases definite gigns in the
lung are usually caused by tuberculosis, for
leprosy rarely if ever affects the lung.

In some cases, however, guinea-pig inoculation
of bacilli is pecessary fOr accurate diagnosis, the
guinea-pig mnot being susceptible to the Jeprosy
bacillus.

causes

same

Epidemiology and Control

I will mnow discuss certain points in the

epidemiology of diseases. Some
striking resemblances and some marked differ-
will be Modern thought has
emphasized the idea that all diseases tend to
occur in epidemics. They =xre introduced into a
community; they spread to begin with ugually
in a relatively severe form; the incidence rises
to a peak and then declines, the diseases appear-
ing in a mild form, and finally the epidemics die
out, though further epidemics may occur later.
The factors causing this decline of epidemics are
very uncertain.

these two

ences seen.

The acute diseases have short epidemic periods,

perhaps only = few weeks or ponths, e.g.,
cholera, plague. The more chronic diseases have
longer epidemic periods. It is gsuggested that
tuberculosis, a chronic {igease, has a very long
epidemic period, possibly two or three hundred
years or from start to finish. What

evidence support this view of the
epidemic nature of tuberculosis ?

more

is there to
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A gtudy of tuberculosis in
gives us the following ideas : =2

(?) Tuberculosis has been declining in west-
ern Europe for many years. The mortality rate
in England and Scotland has fallen 75 g, Cent
in the last 50 years.

(?) It appears almost certain that the decline
started ]ong before the infectious nature and
mode of transmission of the disease were gene-
rally realized, long before the bacillus was dis-
covered, and long before 5p, anti-tuberculosis
work started. The decline started and continued
during the period of rapid industrialization which
would seem to favour the gpread of tuberculosis-

(c) Although anti-tuberculosis work has not
caused the decline, it has probably accelerated
it markedly, and it is noteworthy that the tem-
porary deterioration in environmental conditions
and the temporary hold up of preventive WOk
which occurred during the European war “aS
accompanied by = temporary increase in the
tuberculosis rate. This is a gtrong indication °'
the value of hygiene and anti-tuberculosis work;
but the decline is due ]argely to other factors,
some Of which are beyond control.

The following factors have been gy gested as
tending to produce = decline in the tuberculosis
incidence : =

(1) Increase in racial resistance caused ©°}
the elimination Ly death of gysceptible stock*
(2) the fall in the birth rate and the increase
length of life with marked changes in the age
distribution of the population, children formin?
= very much smaller proportion of the popula~
tion than in the past. The morbidity and ui?r
tality rate of tuberculosis is always highest .
young people but if the young people °
population =are few, the tuberculosis rate
correspondingly.  (3) Marked improvement
social and  hygienic  conditions, nutriti?
housing, etc. :

These ideas have frequently been expresse
about tuberculosis in western Europe. I m? .
'Does leprosy ¢C
in epidemics which decline gpontaneously *°
result of factors largely beyond control' ?

There is undoubtedly seome evidence that"
does. When we gtudy the history of leprog,y
find that Europe experienced =» epidemic
lasted in all for 1,000 years. In A

thirteenth century, leprosy was probably °°
as common in England as it is in India to-d A

but 400 yearg later it had almost disapﬁ%eajf
All kinds of reasons have been given r

western Europe

want to ask the question,

over

strange phenomenon, but none of them is gaAjie
factory and it seems probable that it wa s
natural decline of an epidemic possibly accdlt
rated by segregation of lepers and by imPtr..?-On.
social and hygienic conditions and nutri
Now let us consider India. Are these dige g
occurring in the form of long-period epide
and if so at what phase of the epidemic are
at present ?

When considering this question it should
be stated that the same disease may ©°CU1
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different forms in different parts

g jn
e, A A
In some places, plague, for g,xamp re’y
epidemic form and then cisappea “em*C-
while in other places 't *° pir]fijéStfn J~ and
The same may pOSSlblz be ) . m pafts
tuberculosis; they may °€ eplgS}Telf yy“at
and persistently endemic ™ on p R
can cause these differences '* lIfd?LaCatlonsW
There however, ©S°me !
are, : - T
these two diseases are OCCUITINg md are
an

form of long-period epldemlcg, the ep
certain things which suggest | at ile the A
s height, vhile ep
leprosy may Pe past * A
demic” of tuberculosis m™may,
np grade. The available e"lden;‘zide
information concerning tPe
severity of the two diseases. RI
Let ws first consider leprosy. .
India are very inadequate and unre
such as they are, they fio nOtISUQEfS
incidence of leprosy I increasing A -
whole. The number of lepersbrePortt?e a
m the census Of 1871 Was a Z;ltthe very
was reported in 1921 in gpite . this P
population durln%_ 5 p
(Recent census figures are neaorf‘ y’oie
higher probably as the resqlt o
enumeration.) Another polint et conclusi - VY,
recent o,y has shown, 1 think, !
that the average case of 1eprOSY
Js much milder than the average
some other countries. TIhese twoh
?nild form of the disease and t e.
statistical evidence, poor though lt, 1sl,
that Jeprosy may be past the epldeli
and gy be on the downwars'lvoirade, .
not mean that anti-leprosy
* India. On the other hand
conditions are favourable and tha
able to accelerate any natural tendency
decline in the leprosy rate- ,
Let us now consider tuberculosis,

and geyerity, Here the evidence aPPeaqub

on

an, -j

is

\n

irs

increase in

N
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Moller reports that the results of treatment of
tuberculosis in Indians are quite comparable to
the results obtained in Europe.

This eyidence, inadequate though it is,
gests that in India the tuberculosis epidemic
be on the ypward grade. If so,
India is facing = very serious situation and
preventive work is a vital necessity.

sug-
may-
that
that

it means

I will now discuss briefly some of the factors
which have apparently influenced the gpread of
1eprosy in the past and which may Dow and in

the future influence the spread ©of tuberculosis
in India. One

important factor which has
undoubtedly influenced the gpread of leprosy
in  various parts ©of the world has been

the development of communications, with migra-
tion of Jarge bodies of people from ome area to
the other or from one country to the otherl the
development ©of commerce and ipndustry and the

recruitment of labourers from distant areas. In

this way leprosy has spread from one country to
another and from one part to another of the
same country. In modern times industrializa-
tion has had its influence and there are indica-
tions that this factor is Operating in Spreading
leprosy in certain parts of India. people
migrating from areas where there is little or no
leprosy, to industrial areas where they mingle
with other people from areas where there is much
leprosy. They get infected, develop leprosy and

then return to their villages and introduce the
disease there.

are

Even when an industrial popula-
tion is permanently resident in anm gres, the con-

lZSIGSE\centration of people and bad housing may help
@ the disease to spread, but when the industrial
Q,e%opulation is largely migratory, == in India, the
npPCledanger is much magnified.
+aK , .
it may meantna These thlngs appall‘ently influence the spread
~of leprogsy and I think that undoubtedly they
are influencing the spread of tuberculosis also.

t may, however, be argued that in western
intense industrialization
gs accompanied by = decline in tuberculosis.

Point in a different direction. patioInswould point out, however, that there are thrge

statistics uery poor but the in great differences between India and Europe 1in

again are very B ) - _ . :

are that tfhp.rp,ulosis is increasing, 2™  ~iirsHYS respect. Firstly, industry developed 1n
Europe When tuberculosis was

apparently

already at its peak and possibly o= the decline.

This is not so in India.

linited. I can quote 2 Vvery

1in**tr*peo
experience of tuberculosig in UP~? I

" t
and in them I was astonished 23t "¢

*ith yhich the disease developed
Proved fatal. Other doctors Who-
tuberculosis in India and m Europe
81
] A A
Benia TS nas recently P.?
(

aAlysiS of 2,158 cases in Indians ™

rapi
an O

na

81?ns are that tuberculosis ™ 1ndVy"Jg deVI%

Yery serious type; it is acute, rapl tY
1nS with little tendency to Show @ natu
Ance and healing'. 'There

the reactionl followed by ay P .
1 tyberculous tissue, With Iesul

*ation\ It should be stated that

is &

IIpﬁ'

Secondly, the industrial

I%ulation in Europe is not largely migratory

in India. Thirdly, in Europe the develop-

te%t of industry was accompanied by the devel-

apment ©of reasonably effective public
QY.

health
and social hygiene in its wide gepge, and

;fiso by = rise in the standard of education. I
fear that we cannot yet say the same of India.

I think that the influence of indus-

élepefore,

{ialization on the spread of tuberculosis may be
uci more marked in India than it has been in

op-

e

exuda have mentioned above some points

N - lopuesy

pq, vitjafge- groups ©f people.

about
communities and
Now I will brlef]_y dis-
the question of 1eprosy and tuberculosis in

and tuberculosis 1in
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small groups ©of people, in other words in tuberculosis in the community. I have seen an
families. Indian mother with chronic tyberculosis, == open

A gtudy of leprosy in families shows that of case, infect 5 children one after another. This
young children 1living in  contact with open is a yery difficult matter to deal with properly_
infectious cages, =2 high proportion, sometimes The asverage Indian house is too small and the

between 50 and 80 per cent or pore, sooner or
later develop signs of the disease, and the disease
tends to be gevere; whereas of adults living under
similar conditions, only about 5 per cent develop
the disease, and the disease is often in a mild
form. These findings indicate that children axre
more susceptible to ]_eprosy than adults and that
most serious infections are acquired early in life.
Even when the disease appears relatively late in
life it is often the result of an infection acquired
early in ]ife, an infection which has long lain
latent.

I believe that similar studies of tuberculosis
in families have given somewhat similar results.
It is found’ for example, that if a mother is an
open case of tuberculosisl she may infect child
after child and the children often get severe
tuberculosisl but the husband who is 11Vlng with
such a wife ygually does not get the disease.at
all( or else gets it in a relatively mild form.

These facts show the relatively hj_gh degree of
immunity in adults. I have been interested to

read that an increasing number of workers on
tuberculosis is tending to regard adult tuber-
culosis as often being the late result of an infec-
tion acquired in childhood, although
workers think differently. At any rate it is clear
that adults get the disease much less readily

than children, although the difference may DOt
be so marked in India as it is in Europe.

some

The relative immunity of adults to tuberculo-
sis is usually attributed to repeated subliminal
infections early in life. It is
difficult to explain the relative
adults to ]eprogy on this basis.

however very
immunity of
It appears to be
a common natural development with age.
These facts about leprosy and tuberculosis are
being more widely recognized, and this is re-

flected in a gtrengthening of the emphasis laid
on the prevention of infection of children.

In leprosy you may have your diagnostic and
treatment centres, your 1eper colonies and so on,
but unless provision is made for the isolation of
open leprosy from  children, such
measures are not llkely to have much influence
on the gpread of the disease in the community,
and may even do more harm than good‘ For
example, = leper colony with married guarters
and with no proper arrangements for geparation
of children, == is sometimes foynd, may become
= breeding place for lepers.

I thinkl that the same thing may be true of
tuberculosis. You gy develop your tuber-
culosis clinics, your sanatoria, and your educa-
tional and propaganda work in the homes of the
patients and in the population at large, but as
]_ong as the prevention of infection of children
and young people is not attempted it will be
difficult to accomplish much in the control of

cases Of

average family too big and too poor to allow of
reasonable arrangements to protect children and
young people from infection by an ppen case in
the house.

It seems to me that one great hope for the
future lies in the direction of the development of
some method of immunizing young peOItJle
exposed to infection. There is of he
B.C.G. vaccine. Opinions regarding its efficacy
are yery divided. The development of work ©n
the gubject has been greatly handicapped by the
terrible tragedy it Germany = £ew years ago When
virulent cultures were accidently substituted for
B.C.G. vaccines, With a high mortality in the
vaccinated children. At any rate it is now Clear
that the vaccine does no hgrm, and numer-
ous competent workers are convinced 9
its value. A gummary ©f the findings made ™
studies of the use of B.C.G. vaccine by Negre
and Goyal (1938) have recently Peen puy lished-
It is Worthy of note that some ]_arge industriallcclmf
cerns in Europe who recruit Indians for tra}nllng
in Europe and for future work in India, nsist
on such workers being vaccinated with B.C&-
before going to Europe. If further work demon-
strates clearly that B.C.G. vaccine or SOME
modification of it does produce immunity, then
I think that there should be a vast field for n¢
applj_cation of this measure in India for the 1f3Jr
munization of contacts and of workers in
dustry‘ I Ol’lly wish that in leprosy there WaS
any prospect or hope, however remote, ©f tne
development of some similar method of 1lmmu-
nizing to leprosy those who are exposed
infection.

course

abou

I have gj_ven you some of my ideas
' as they

these two (iseases, the twin diseases'
have been called, leprosy and tuberculosis.
knowledge of tuberculosis is very limited &
some Of iy, ideas about this disease may
wrong. ! do hope, however, that I have bee
able to do one thj_ng’ namely, to show
tuberculosis and leprosy are linked together

to the whole realm of medicine and public healt

A

What does this mean in practice ? It 7 an’;l
several things. It means, firstly, that those
us Who are gpecialists in one gubject should }{IAeP
in touch with other subjects, particularly **!
subjects, and as far as possible with the
realm of public health work. It means Second
that anti-tuberculosis and anti-leprosy work 2°
other similar should not devel ®
entirely independently of public health activ'[;y
in general. They may be started by %)ed ]
organizations but they should keep in touc o
general public health work and in course of
they may Pe incorporated in them. Thirdly?
that the public health gystem sho
ultimately include anti-leprosy and anti-tm>
culosis work as an integral part of itself.

activities

means



Aug

-1 1939]

MEDICAL NEWS 487

Is far too often a tendency o= the part °
cal and public health authorities to regar

EWO giseases, and particularly leprosy, ghTs?
thing apart from their general sphere.

that as time goes on this tendency Will ge

AN

"that medical schools and colleges Woul<a *¢

give good instruction in these subjects,

tising doctors in whatever gphere they

L0 work, will have the necessary

knowledge,

tna P

PpP'

will regard the diagnogig 2and managemen

cases of these diseases as an essential pa

their work with of course advice from e p
!

when

necessary.

I hope also that public

i

workers will regard anti-leprosy and anti-tuber-
culosis work in the same way. Real progress

towards the solution of both these problems,
leprosy and tuberculosis, can only be made when
every doctor has become alive to their import-
ance, and has the pecessary knowledge to play
his part, a most important part, in the work.
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