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T uberculosis has been recogn ized as a clin ical 
disease th roughout his torical times; and until wi th in 
the memory of th ose of the present ge nera tion it has 
been looked upon almost un iversall y with utter 
despair and hopelessness. D uring th e greatest por­
tion of this t ime it was know n only by its adva nced 
symptorna tology. 

A1:ENDRUGGER A ND LAENNEC 

Not un til Auenbr ugge r ( 1) described perc ussion 
( 1760) and Laenn ec (2) bega n to ma ke sys tematic 
use of a usc ultat ion ( 1815) did anyone at tempt to 
cr itica lly examine the pa tient. It seems strange to us 
to rea lize that physicians had not previo usly thoug ht 
of percussing or listening to the ches t of tuberculous 
patients . I t seems equally st ra nge that those wbo 
percuss and a uscultate today do not seem to rea lize 
that t hey can palpa te the chest and differe ntiate all 
the th ings that they now do by perc ussion , and some 
with much greater acc uracy. It seems doub ly st range 
that when Laennec once listened he hear d so accu­
rately and defined hi s observations so well . H e cr eated 
a new era . H e liHeel clinica l tuberculosis ou t of 
chaos and started a process of de finition which has 
req uired pathology , bacteriology, animal experirnenta ­
tion, serology, rontgen ograph y and the most acc urate 
and painsta king clinical study to complete . 

"A bst r ac t of an address delive red be fore the Tuberculosis Institut e 
Io: Nu sscs, Uni versr ty of Minnesota, Mmuea pol is, June 14·19 . ] 926. 
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KLE N CK E A N D VI LL EM IN 

In th e ea rly cen tur ies ce rta in G reek physician s co n­
sidered tubercul osis t o be in f ecti ou s. Ga len so con ­
side red it. M orton in 1689 taught the infecti ou s 
nature o f th e di sease. In 1782 a n edi ct was iss ued 
in Naples based on a belief in th e infectiou s na t ure 
of tuber cu losis. It r equired th at beddin g and furni­
ture in r oom s occ upied by those d y ing o f co ns ump­
t ion should be destroyed by fire . Thi s was a g re a t 
ad vance f or th e time and, w hile unnecessari ly harsh, 
it shows a con cep tion of th e d isease which belonged 
to a much la ter er a. 

K lencke ( 3) in 1843 was prob a bly the firs t one to 
transmit successf ully tubercul osis to an a nimal by 
in ocu lati ng it w ith ca seou s material from a ne croti c 
tubercl e . To him almos t belonged th e honor of prov ­
ing t he infect iou s nature of the di sea se. B ut he did 
not carry his work sufficien tly fa r. H e left th e hono r 
to V illemin (4) to transmit the di sease fr om man to 
animal a nd th en by taking m a terial from th e tu ber ­
cu lo us a n imal agai n to pr oduce th e dis ea se in a sec­
on d ani ma l. He t hus beyon d do ubt produced the 
co mp lete expe rim ent al evid ence which proved th e in ­
fecti ou s nature of tuberculos is . This he accompli shed 
in ] 86 5- nearly twenty years bef o re the di scovery of 
the na ture o f th e in fecti ou s v ir us wi th 'wh ich he was 
dea ling. 

131\ U ~IGART EN AND J<OCH 

As th er e we re tw o bet ween who m th e credit f o r 
es ta blish ing the in fect iou s n ature of tu berculosis mu s t 
be divided , so t here a re t wo w ho de serve th e cred it for 
d iscovering the tubercle bacillus . Baumgar te n ha d 
seen the tuber cle bacillus throu gh the microscope pre­
viou sly to th e t ime whe n Koch made his epocbma ki ng 
an no u ncerue n t. Baumgarten ( 5) ha d seen it un­
stained; but Koch (6) wit h hi s w ide k now ledge of 
dyes had hee n ab le to prod uce a stain w hich re ndered 
it unq ues t ionably vis ible . H is wo rk wa s so comp lete 
th a t when be a nn o un ced th e di sco very o f th e bacillus , 
his experime ntal proo f w ithstood the scru tiny a nd 
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a ttacks of a ll expe ri men ters and oppo ne nts. While 
Kl en cke and Baumgarten are important cont rib utors 
to th e proo f of the infecti ous nature an d bacter io ­
logical ca use a f tu bercu losis, it is to the grea ter ones, 
V illemi ri an d K och, tha t ou r hom age is u sually pa id . 

I NFE CTION AND HEREDITY 

A Iter th e di scovery 0 [ the tubercle bacillu s bad 
afforded the fina l a rgu ment to V illernin' s wo rk we 
ente red on an e ra of bacterial dom ina tion . T he tub er­
cle bacillu s was considered the essence of tub ercul osi s, 
bo th in th e real m of p reve ntion and in the clinic. T he 
idea a t th e di sease being inheri ted was swep t away , 
and sca rce ly a trace of th e possibili ty o f he re dita ry 
factors having an y part in th e pi ctu r e was lef t. A l­
though th is was too sweeping, it ha s taken nearly ha lf 
a cent ury even to approac h an equilibr ium and give 
heredi ty its r ig htf ul place in eti ology. 

T he in terpreta tion of facts wh ich see m to be in dis­
puta ble is fo rc ing us now to look upon he redity as 
off'ering t he only answer to part of th e problem of 
tuberculos is as a clinical di sea se; not the in heritance 
o f th e in fec t ion but th e inh e rit ance of cha racteris tics 
or qua lities of cell and cell act ion which permit the 
al most uni versal infectio n to become actin ill ce r tain 
ins tances wh ile it is held wit hin bou nds in others . 
While the dictum o r th e era of bacteri al dominance 
that " there can be no tubercul osis wit ho ut the tu bercl e 
bacillus" is tr ue , we a re gr ad ually recogniz ing that 
t he bacil lus alon e may on ly cause tuberculous in fec­
t-ion ; it does no t necessarily ca use tuber culous di sease. 
T ubercu lous disease implies some thing di fferent- an 
inability on the part of th e ind ividual to overco me his 
in fection. I n prese nt immunological terms thi s 
means either a fa ilur e to deve lop o r a f ailure to main­
tain a su fficie nt specific def ensive mechani sm. O h­
se rvarion sho ws th at th is factor di ffe rs with di fferent 
in divi du a ls, dependi ng upon thei r vigor and th eir 
reac'.ing power s, consequen tly upon both heredi ty and 
env i ro nme n t. 

Noone can observe tubercu losis caret ully w ithout 
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seeing th at th e ability o f diff erent pat ien ts to reac t in 
the f or mat ion of sca r an d h eal in g diff er s grea tly ; lik e­
wise th e power to prevent the spread ing 0 f th e pro­
cess. O ne per son wi ll heal w ith much scar ; .another 
w ith a small am oun t . One w ill make as m uch p ro ­
gress in recov er y in a fe w mon ths as a nother in many . 
T his mu st be accounted fo r a s bein g d ue to the tota l 
ensemb le o f th e pati en t' s reacting powers; both in ­
he rited and ac quired . both specific an d nonspec ific . 

T li r.E RCU LIN ER A-INTEN SI YE ST UD V 

K och ( 7 ) note d th at, when a n an imal a lready 
t uberc u lous wa s inocu lat ed aga in w it h bac illi, it re ­
ct<.'t:d di fn-re n tly i r0111 w hat it di d wh en inocul a ted 
Io r the fi rst time . H e not ed , as a resul t o f t he second 
inocula t ion, t ha t t he a n im al alread y inf ected reacted 
wit h all in fla mmatory p rocess aro und th e pre vious 
exist ing tuberc les , and f urther recog nized th is in flam­
mat ion as a pa r t of t he mechani sm of heal ing . S hied, 
saw ex per imen tal tube rc u losis o f one eye p ro tect a 
rabbit Irorn a la te r inoculat ion in the ot her eye . 

Koch grasp ec1more f ully tha n othe r s o f tha t pe r iod 
th at hea ling was a n immu nity r esp onse , and t ha t a 
primary infection in crea sed the a nima l' s resis ta nce to 
a lat er inocnlat ion , and f urther, that su bseq ue nt 
inocula tions had a tenden cy to p ro duc e hea ling' in 
previo usly exis ting f oci . H e th erefore no ted tWLJ all 
importa nt e ffects of tubercle upon t he o rg a nism : fi rs t, 
tha t it prod uced imm un it y ; and second, that secon d ­
a ry inoc ulation acting throug h the i mm uniz ing m ech ­
an ism a lready es ta blished prod uced a speci fic inflam­
mato ry reac tion ab ou t p revio usly ex ist ing tu bercle 
wh ich was of te n f ollowed by healin g . Fu r ther obser­
va tion shows tha t t his heali ng e ffec t is grea te r where 
th e seconda ry infe ct ion is not too extens ive; a nd th at , 
w here the sec ond ary inocula t ion r esul ts in a too 
severe process, the primary effect is a seve re inflam­
ma tory react ion a t times followed by softeni ng and 
sloug hing. . Even th is des tr uctive p rocess mu st be 
co nside re d as conse rva tive fo r it is Na tur e 's way o f 
eliminat ing infec ting and tox in prod ucin g s ubsta nces 
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even th ou g h the process freq uently proves too drastic 
for th e pa tient. 

Koc h th en set about to find so me specific p roduc t 
which would produ ce the same im mun izi ng a nd heal­
ing re spons e as Jiving bac illi without expos ing th e 
pa tient to the danger of a too severe reaction and a 
renewed in fect ion. This resulted in th e tuberculi ns 
prepa red IjY him as well as th e many pre parat ions 
made bv others. 

In spite of the fact that t uberculin will p rod uce 
the specific inflam matory rea ctio n which is a neces­
sary pa rt in the heal ing of tube rcu losis the remed y 
has not come into general lise, la rgely, in my opinion, 
becau se o f a fa ilur e on the pa rt of th e pro fes sion to 
under stand its ac tion and to mas ter its ad minis trat ion. 
Whi le tube rcu lin proved disappoint ing to those who 
looked fo r a specific remed y . easy of ad m in ist ra tion 
and perfect in its ac tion, yet d irectly an d indir ectly 
it has been th e ca use of importan t cont rib utions to our 
understandi ng of tuberculosis. A s a re su lt of the 
di scove ry of tub erculin and the a ttempts which we re 
ma de to emp loy it cl inically, scient ific men began 
Iab orat orv an d clinica l st udies whic h have been re ­
sponsible- for m uch of the rapid gai n in ou r knowl ­
edge o f the d isease du ring' the pas t twen ty-fi ve years . 
Pa tholog rsts who hac! f ou nd tuberc ulosis of littl e in­
teres t bef ore bega n to study it intently , and clinic ians 
observed thei r patients mor e closely and ga ined a 
more comprehensive and accurate idea of th e clinica l 
rn au i Iest a tions or the disease. 

As a res u lt of the d iagnostic po\\'er of tuber culin, 
clin icians learned tha t tu berculosis could be d iagnosed 
bef ore bacilli we re fou nd in the spu tu m ; so, the firs t 
real ea rly pict ure of clinic al tuberculosis was obta ined 
as a resul t of its d iagnost ic usc . 

T he serologica l aspects 0 f t uberc ulosi s have al so 
been st udied most caref ully an d we have ar rived a t a 
bet ter understanding of immu nity, no t only in tuber­
cu losis but in inf ecti on s in genera l, as a result of 
st ud ies s ti mu lated by the se ro logica l reactions. No r 
mus t we fo rget the impetu s tha t was gi"en to the 
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successf ul treatmen t of tub erculosis which resulted 
from the g-rea ter int er est in the di sease a nd th e more 
ca ref ul observat ions which dat e fr om the tuberculi n 
era . 

W hile, in the mind s at many, tub ercu lin fail ed , it 
was a m os t success ful fa ilure, if we take into con­
side ra tion th e increased kn owl edge of our unde r­
sta nding of the d isease and in the manner of succes s­
f ully pr even ting and t rea ting it which resul ted d irectly 
and indirectly from tuber culin. As to it s valu e as a 
th erap euti c measure, the pr epond er an ce of opinion 
does not recogni ze its value and is opposed to its use. 
0 11 the other hand , ther e are a fe w men th roug ho ut 
the wor ld who have been so im pressed with the ther a­
peuti c action of tub erculin , becau se of its power to 
pr odu ce the spec i fic allerg ic r eaction in tub er cle w hich 
is esse ntial to healin g, that they ha ve diligently str iven 
with what seems to them , a t least , a degree of s ue­
cess , to develop a meth od of success f ully employing 
tuberculi n in th erap y . It is a signi fica nt fac t that' 
ra rely has one, who has learned to employ tubercu lin 
th erap eu tically, relinqu ish ed it s use. 

VON PIRQUET'S AND ROMER'S CON TRIBUT IONS 

O ne 0 f the most import an t and Iarreachi ng COI1­

l r ibutions to the understanding of tu berculosis as a 
di sease was made by Vall P irque t (8 ). W ben he 
d iscovered the fact that th e sk in o f a pe rso n once in­
fec ted by tub ercle bacilli is hyper sen sit ive to tuber­
culin he es tab lished a me thod by whi ch we were ab le 
to gain OLl!' first real ev idence of the extent to w hich 
the human race is in fected with tubercle. Th is was 
followed by the intracutaneou s test o f Me nde l (9), 
which was perfected by Ma nto ux ( 10) . 

The surp ris ing ou tcome of the cutaneo us an d in tra ­
cuta neous tests applied to large g ro ups o f people o i 
all age periods was th e kn owledge fo r whi ch we were 
li ttl e pr epared , tha t nea rly t he wh ole population is 
in Iected wi th tuber culosis before the attain ment 0 [ 

the fifteenth year. T he fu rther imp or ta nt fact ad­
du ced from these tests , whi ch was lik ewise revolu­
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tionary, was that th er e is a di ffe ren ce between tu ber­
culous in fec tion and tub er cu lous disease. W hile in­
fe ction is mor e or less ge neral, d isease is restrict ed to 
a comparatively sma ll g ro up. F ur the r in quiry re­
vea ls that there are two distinct ty pe s o f clinica l tuber­
cu losis ; th a t of chi ld hood , wh ich is of an acute natur e, 
and th at of ad ult li fe , which is a chronic disease. 
Fro m thi s the impor tan t fa cts were established, 
thro ugh th e wo rk of R om er ( 11 ) a nd others. that 
ea r ly infection conf ers an incr eased resistance or 
immuni ty whi ch offers a ce rtain degr ee of pr otection 
aga inst futu re metastases fr om foci a lready present 
in the bod y or from bacilli ga ining access to the body 
h om w ilho ut ; that adu lt tu ber culosis is directl y r e­
Ia ted to childhood infection , and that th e ch ro nic 
character of ad ult tub ercul osis is d ue to the increased 
resista nce br ou ght about by the child hood inf ection . 

Thus our conception of tu berc u losis as a d isease 
was g reatly modified , and a basis for t he bet ter under­
standing 0'£ its problem s was esta bl ished . T he true 
p roblem as es ta blis hed is not so m uch to p revent 
in fecti on , but (l ) to p reve nt mass ive infection and 
(2 ) to p reven t infe ct ion h om becoming clini cal 
di sease. 

EDDIN GTON AND BRE H M ER AN D S AN AT ORI UM
 

TR EAT M EN T
 

A ltho ugh tu ber culosis had ca use d more death s than 
any other d isease th rough o ut all th e pe r iod o f re ­
co rd ed histor y, yet th e re was no de fin ite concerted 
a ttempt to tr eat it un til near the close of the last cen ­
tur y. W hile a f ew men had app recia ted the fact th at 
it was a disease whi ch co uld bes t be treat ed in specia l 
insti tutions , wi th a spec ial r egime, and B odiug ton 
of Warwickshir e had attemp ted institu tion al tr ea t ­
m ent o f the tuberculous befor e th e m iddl e of th e last 
century ( 1840) , yet tbe fir st per man ent institu tion 
fo r th e sys temat ic tr eat rn en t 0 f tu ber cul osis wa s 
establishe d by Bre hme r at Gorb ersdorf in 1859. 

Brehmer developed t uberculosis him sel f w hen <J. 

medica l st ude nt in Vi enna . H e noted so mething tha t 
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seemed to hav e escap ed the eyes o f most men. viz., 
tha t in th e postm ortem room there wa s mu ch evid en ce 
of healed t uberc ulos is. He noticed tha t the lesion s 
whi ch healed wer e the sma ll ones . He wrote his 
grad ua ting thes is on the subject, E arl y Tuber culosis 
Always Cur able. W hile looki ng for hope f or him­
self he fo und it fo r others. 

H e believed tha t tuberculos is was cause d by t he 
heart being relatively sma ll, anc! adopted exe rc ise , 
parti cularly hill climbing, as a part of his therapy, th e 
amount of exerc ise a nd climbing being ca refully 
adap ted to his clin ical concep tion of th e patient's 
needs . 

Dett weiler, wh o was a patient of Brehmer , as well 
as his assistan t to r s ix yea rs , thou ght he noted tha t 
ha r m was being done to many of th e pati ents by the 
exercise and climbing ; so he advoca ted res t , and 
when he left Brehm er he wen t to the Bla ck F or est 
and establ ished an instituti on a t Fa lkens tein (1 874 ), 
ill whi ch one importa nt part o f t he tr eatment con­
sisted o f long hour s o f re clining on couches on 
vera ndas or in Lieqc H allen, as th ey wer e termed. 
This wa s th e begil;ning o f th e rest' cure of tub er ­
culos is, which is emphas ized so mu ch in all of our 
modern sana tor ia. 

Trudea u estab lished the first sa natori um in Amer ica 
in the A diro ndacks in 1884 . T her e, iso la ted in t he 
wild erness, h imself a victim of the disease, he not 
only mad e the sac r ifice to regai n hi s ow n health but 
devised mea ns for aiding other s. H e t here star ted 
the firs t comprehensive inves tiga tions a ll tub er culosis 
in thi s countrv and main ta ined un til his death a keen 
int er est in and an advisor y relation ship tow ar d eve ry ­
th ing associa ted wi th tu bercu losis-i ts pr even tion and 
cure. 

Insti tution s wer e established here and th ere at ra re 
intervals until finally the movem ent was gi ven gre at 
impetus by th e German Tuberculos is Ce ntral Com ­
mittee, whi ch began its wo rk in 1896. The subjec t 
was furthered by the Tuber cu losis Cong ress held in 
Be rli n in 1899. The movement for public sana toria 
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mad e fu rt her headway in [he early years o f this cen ­
tury an d th e prin ciple that each community sho uld 
care for its tuber cu losis as well as other di seases wa s 
emphas ized. 

T he impor tance o f the sanato riu m as a fa ctor in 
solving some of the import ant t herapeutic problems 
in tuber culosis cannot be ove remphas ized . T he t reat ­
ment of tuberc ulosis cons ists of a defin ite mode of 
life un de r cons tan t con trol and supervi sion. T his 
has been worked out by close obse rvation of pati ent s 
in sanator ia in a mann er in which it could not have 
been done in the home. The mea sures wh ich are 
most va luable in the treatmen t o f tub er culosis a re so 
simple that it is difficult f or the pat ient and fri ends 
to g rasp fu lly the idea. It is really a li Ie tha t th ey 
mus t live. In the home with its dist ra ction s a nd inter ­
fe re nces i t is very di fficult Ear the pro per helpf ul 
atmosphere and sur round ings to be provide d . 

T he greatest number oi peopl e w ho have tu ber­
culosis come from the ranks of the poor, whose home s 
are ill adapted to g iving the tuberculous pat ient the 
condit ions tha t he needs and to assist him in ca rry ing 
out a caref ully plann ed prog ram. T he homes of those 
in be tter circumstances likewi se a re rarelv much bet­
ter sui ted to fol1owing ou t such a progr am Many 
well to do pat ien ts, particularly the more wea lthy, a re 
in the habit of hav ing wh at they want, bein g ab le to 
p ur chase it with money . N ow comes someth ing that 
they canno t pur chase. They can only atta in it by 
making the sac rifice. To acco mplis h this they need 
as much help as the poor , bu t of a di ffer en t kind . 

It is equally difficult , if not mo re so, to adapt the 
average home of the 'Nell to do pat ient , filled as it is 
wi th the joys, gaieties and distrac tions of everyday 
life, to th e treatmen t o f t uberc ulos is, than it is tha t 
o f the poor . 

I n o rder to obtai n results in a la rge propo rt ion of 
pa tien ts suffering from tub er cul osis, instit ution s f or 
th eir pr oper g uidance and cont ro l a re not only desir ­
able but esse nt ial. Getting th e patien ts away fro m 
the har mf ul ad vice, anx iety and int erference of 
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fr ien ds, even thou gh it is fo r o n ly part o f the time, 
is of t remendo us va lue. 

THE P RESENT CON CE PTI ON OF TU BE RCU LOSIS 

O ur present conception o f tuberculosis may be 
stated something as fo llows: An in fect io us di sease 
wh ich is mildly transmissib le, the fir st inf ect ion 
usually gaining en trance to the bod y in chi ldhood . 
T his in fect ion , unless th e number s of bacil li ca usi ng 
it a re too la rge , resu lts in the es tablis hment 0 f tuber­
cle, fo llowed by a s t im ula tio n of the im m uni zing 
m echani sm o f th e in dividual. F ro m th is early f9C l1S 

of in fecti on , unless it hea ls comple tely, lik ewi se f rom 
new in fection s from witho ut, repe titions of imp lanta­
tion wi th formation of tube rcle occur, each of which 
r esult s in increa sed immun ity. A great propor tio n 
of th ese ea rly infecti on s never r esul t in more than 
local tuber cle and heightened im munity ; others resu lt 
in a mor e ex tens ive impl an ta tion and a fa ilure to 
hea l, termina ting in clin ical tu be rculos is . The t ime 
bet ween t he firs t in f ecti on and t he appearance of 
clin ica l "tubercul osi s var ies from a few weeks to 
m an y yea rs-usually t he la tt er . 
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