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T he d iscuss ions wh ich ha ve ta ken place 

rela t ive to t he trans mi ss ibili ty o f bovine an d 
h uman tuber culos is ha ve bee n second on ly in 

inte rest a nd bit te rness to th ose which took 
place ove r th e relat ive m erits of tu berc ulin . 

A f ter fi fteen yea rs of di scussion , m uch ex 
perimen ta tio n a nd th e isolatio n a nd s tu d v of 
bacil li fro m many cases o f tuber culosi s ' rep

r esent ing d ifferen t localizat ions of infection, 
it has bee n fai r ly determ ine d to th e sa t is fac 
t ion of the sc ien tific wo rld tha t : 

1. Bov ine infectio n ca n be tra nsm it ted to 
human bein gs . 

2 . That it is ac cou nta ble fo r abo u t [ 0 pe r 
cen t o f tube rcu los is . bu t that th e human i n

fectio n is accountable fo r mos t o r the disea se 
in t he huma n race. 

3 · T hat bovine infection is com mon in ch ild
hood, bu t ra rely fo un d in adu lts . 

T he fol lOW ing- ta ble. ta ken f ro m the repor t 
fro m the Im pe ri a l G erman Bo a rd of H eal th. 
well illu st rates th e d istr ibut ion of bo v ine tu
ber cul osis: 

I n .< :~.~Il i ' '" I l'l:: ('.~ ;~ 
rn1~ . Hu- n'1- IJJ rh iM~ 

_ _ _ _____ __ C;l ~-..; man vme "lA- dll lU" -c: 
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Generulleed Tuberculoals , . . ~_ _ _ 1j ~1 117 3:)1 Z .j :.! 3 Jl) 
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These s ta t is t ics . ho wever, do no t a;:;:-c t: w ith 
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th ose of Fraser (Journal o r Experi me ntal 

Med ici ne , 19IZ), wh o fo und 63 pe r ce n t of 

bon e a nd jo in t tuberc ulosis to be o f bovin e 

or rgrn. Ne ithe r do th ey show as larg e a per 
ce n t o f bo vine in fect ion as th e Englis h co m 
m issio n. w hich r eports 17.6 pe r ce n t o f pu re 

bov ine infect ion and 5 per cen t of associa te d 
bovine a nd h uma n . O f th e tot a l num be r o f 108 

ca se s exa m ine d by them bov ine bacill i we re 
reco vered in 2~ .2 pe r cen t. 

From the above ta ble seve ra l very impo r ta n t 
fa ct s m ay be no ted . It wi ll be not iced that 
t her e is p rac tically no bovine infecti on a ffec t 
ing the lung; o n ly 5 out of 8 1 I cases. These 

5 were fo und in adu lts . I n th e 90 cases of 
bone and joi n t tuber c u losis exam ined . fr om 
o n ly 5 we re bov ine ba cilli recovered . O f the 

tota l nu m ber of ca ses affecti ng ad ul ts 6 .66 

pe r cen t we re du e to bovi ne bacilli . a nd of 

th ose a ffec ting ch ildren 4. 3 per ce n t we re d ue 
to bo vine bac illi. O f the 33 cases of menin
giti s bovine bacil li we re isolated [ro m 3, a ll 

being in ch ild ren. O f the tot a l numbe r 

of cases of meni ng it is IO ~34 pe r ce n t we re d ue 

to bo vin e bacill i. O f th e 178 cases of gen 
e ral ize d tubercu los is, 33 we re du e to the bo 
vi ne bacil lus O nlv 2 . .) pe r cent of the cases 
in ad ults sho wed bov ine in fect io n, w hile 23 ·18 

per cent a i t ho se in ch ild ren sho wed bov ine 

infect ion. Of the (1)7 cases of tube rculosis 

of the cerv ical g la nds , 47 we re d ue to bovi ne 
inf ectio n . 5.S pe r ce nt o f a ll tu ber culosis in 
adults was d ue to the bov ine bac illus . w h ile 

40 .7 per ce n t o f th a t in child re n was d ue to 
the bo viu e baci llu s. Of th e 112 ca se o f tuber

cu los is o f the mesen te ri c gland s. 35 we re d ue 
to bovine infec tio n. 21 per cen t of the cases 
fo und in ad ul ts we re d ue to th e bov ine in 

fect ion w hile .) 1 per ce n t o f tha t fo und in 

ch ildre n IV:l S due to th e bov ine baci llu s. 
Th is shows that bov ine in fect ion is pa 1'

ticu larly com mo n in those types of tuber
c ulosis fou nd in ch ild re n in w hic h we m ight 

s uppose in fect io n to hav e ta ke n place through 
ing es t io n. It a lso shows tha t the bo vine in
fec t ion is pa rt icu la r ly com mo n in child re n bu t 
re latively in fr equent in adu lts . 

The impo rtant quest ion a r ises ; W hy th is 
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diff er ence in f requency between childhood and 
ad ult life ? W hat becomes o f iovi ne bac illi 
that are ta ken in duri ng early life ? An y in
vest iga tion intendi ng to th row light upo n this 
qu estion mu st sta rt with this important fact 
established, tha t bovi ne infection is common 
in childhood. but extremely uncommon in ad ult 
life. I n the solu tion of the problem this clini
ca l fac t is probably only secondary in im
porta nce to the pat hological and ba cu .riolog i
cal study of the in fection and the charac ter is
tics of the baci llus . The following queries 
a re Important in this conn ection: 

1. I s it poss ible that there is such a d iffer
ence in the suscep ti bility o f the child La bo
vine bacill i as compa red with the adult tha t 
tha t infect ion ca nnot take place ex cep t wit l: 
the g reatest d ifficulty in the ad ult: 

2. I s the op po rt u n ity fo r inf ect ion with bo
vine bacilli removed fr om th e adu lt 0 

3· Do bovine bacilli whe n take n into the 
bod ies of me mbers of the huma n famil y. as 
in children. find the soi l so uncongen ial that 
they succumb a nd fina lly d isappear' 

4. I s it possible that bovi ne bacilli fi nally 
ad ju st themselves to their new host to suc h 
a degree that his tissues become a perf ectly 
agreea ble medium for their g rowth, and that 
as a resu lt o f such grow th they gr adual ly 
assume the cult ura l, mor phologica l an d in
fective cha rac te rist ics of human baci lli? 

W hile these quest ions ca nno t be set tled by 
speculat ion, log ica l discuss ion cannot help hav
ing a wholesome influence. W hile the sug
ge stions which I sha ll 111~, k c are more in the 
nat ur e 0 f query than anyt hing else, yet I be
lieve they a re important. 

Regarding the differe nce in susceptibility of 
the ch ild a nd the adul t, is it probab le that 
this is the reason for the differe nce in the 
amou nt of bovine infection in the child and 
adu lt? Even i f the re was a marked degree 
o f differ ence in susceptib ility, there wou ld 
st ill most certainly be a fair propor tion of 
bovine infectio n in the adul t, for it is not ra
tional tha t the ad ult sho uld so completely lose 
hi s suscept ibility. Nei ther is th is idea in har

mony with the belief which is generally ac
cepted , that the infectio n in the chi ld stands 
in intimate causat ive relationsh ip with and is 
accounta ble tor a la rge amo unt o f the clinical 
d isease of the ad ult. Vlb ile the adu lt doe s 
not cons ume th e amo un t o f milk that the ch ild 
consu mes, yet he is by no means removed 
from the rlanger of ingesti ng bovi ne baci lli 
to a de'STee commensura te with the f reedom 
from in ic ct ion whic h he eujovs, 

I t seems to me, then , tha t we mus t either 
believe ha t bovine infectio n Ior the 1110 S, pa rt 
becomes non-vi rule nt or hea ls. c:)nfin illg," its 
s ph e re o f act ivity to the child. o r tha t the bo
vine bacillus chan ges its type by residence ill 
the body o f ma ll. It produces qu ite a la rze 
proportion of the clin ical tu ber culos is OT child
hood, and . as far rl '; can be judged. seems to 
be We:1 able to adapt i tsel f 1-0 the oil a ; ]( ~ 

th rive . T ha t it th riv es equally wel! with the 
human bacillus does not seem probable . for 
it is natura l to suppose that :J. huma n bacillus ' 
wh ich has grown for generatitl l1s upo n human 
media wou ld be better adapted to it than a 
bovi ne bacill us wh ich ba s Jived un der the e'(
t re rnely differen t cond itio ns necess i ated by 
the different tissues of the bo vine iamily. But 
that it will and doe s adapt itself is evident. 
The possib ility whic h seems most proba ble to 
me is that these diffe ren t bacilli a fte r living 
in human tissue for a time adap t themselves 
to the new cond itions and g radually become 
the bacilli which would naturally be produced 
a ll human soil. 

S uch a t ransmutat ion of type has been sug
~es te d as bei ng the exp lanat ion of some of the 
cases wh ich have been carefu lly examined . 
where bot h bov ine and human bacilli were 
found in the same lesion . It is opposed. how
ever . by exper iments which ha ve show n that 
re pea ted passage of bovine baci lli through dif
ferent anima ls a nd repea ted cultiva tion on 
art ificia l media fa iled to cha nge them to human 
bacilli ; also the fact tha t huma n bacilli have 
been repeatedly pas sed through animals wi th
out change. But the re may still be suffic ient 
diffe rence between a rapid repeated passa ge 
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throu gh animals and a prolon ged so jo urn in 
th e human body, such as mu st occur if child
hood infection s pr oduce adult tuberc ulosis, to 
make the necessary di fference fo r a change of 
typ e. 

W hile ex per imenta l and cultu ral failu res 
may occur, i t is quite con ceivab le tha t bacilli 
of the bovine type mi ght be ta ken into the 
body of the child a nd be inactiv e [or a pro
longed period and finally , wh en able to mul
tipl y , produce bacill i su ited to the human soil 
or go on to repeated mu lt ipl ications until the 
cult u re adapts itself perfectly to the so il an d 
takes upon itse lf cha racteris tics of th e human 
bacillus. I think it fa r more probable that 
repeated pa ssa ge th rough th e human animal 
should be accompan ied by transmutation of 
type than that repeated pa ssage through ani
mal s and repeated growth o n artificial med ia 
sho uld be fo llowed by such cha nges . 

Bearing on thi s the ory is al so the fact that 
bovine bac illi are tak en int o the body throu gh 
the same mucous membranes of the gast ro 
intestinal tract that th e human bacilli are. 
They take the same course th ereafter , ca using 
local infections in the lymph g la nds o r in 

non-lymphatic tissue w ith secondary invol ve
ment in th e lymph g lands. 

Thus far we know no differ enc e, althou gh 
we are probably co rrec t in assuming that bo
vine bacilli do not inf ect th e human organism 
as readily a s human bacill i do. At thi s po int 
all cha nges. The bovine bacilli eithe r produce 
met astase s a t onc e arid go on to act ive tuber
culos is, or a re never heard o f again as bo vin e 
bacill i. The human bacilli . on the other hand, 
may eith er p rod uce metast ases now or at an y 
future t ime and a re still hu ma n bacilli. 

If bovine in fecti on qui ets down and rem ains 
inacti ve fo r a t ime, to brea k down in late r Iife 
th e same as th e human in fe ction do es, it ce r
tainly does not show as a bovine infection 
when it does become acti ve again . Un less 
transmutati on occurs and the bovin e bacilli 
of the ea rly infection cha ng es and becomes 
of the human type, we a re comp elled to as
sume that bovine infe ctions in chi ldhood do 
not , exc ep t rarely, p rod uce meta st ase s in la ter 
li fe, a nd that . in thi s, they are w holly unlike 
hu man infectio ns. The most rational ex pla na
tion of the fa cts obser ved requires th e accept
a nce of the idea of tr ansmutat ion. 


