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1. 

Although there have alwRY~ ~en ~por9dlc reporte of 

enontaneoue cures in tuberculous menlngitis, up to a few 

y ea~8 ~~ thle dlft~nn818 almost invariably meant d~ath 

wlt~ln a few we eks or months. 

The therapeutic use ot streptomycin in thle diAsase 

hilI'! c:reats<l new hope for these patients and hsl'l stimula­

ted tremenaOUB interest 1n all aepects of the d isease. 

Some idea of the nes.):" epidemic p rop ortions t his 

diseaee assumes 1n the Cape Town area 1e obtained from 

the fact that for purnoees of the pre~ ent investigation 

200 cases of tuberculous ~enlnglt18 were collected 1n 

the span of 13 monthe. and when it is considere d that 

thts dleeeBe claims. most of 1. te victims 1n the first de ... 

cads of I1fe , the Imnortance of the ilisease becomes 

manifeet. 

My introductlon to t he di seas e arose through a close 

Ils s oc 1.atlon l11.th the City Hos>')ltlll for I n f ect lous Dlsel'l eea, 

Where the shee r numbers of cas e l'! a~m1.tte rl d enand ed attentlon 

Interp.~t ln the bllcteriology of tuberculous ~en1.nKitis 

centres round two ma.in proble!!Js. n!l!!lely the ep 1.de r.-. i ology 

ot the di seaee and the eensit1.v1.ty of the causal organie!lls 

to Streptolllycin. 

Deallng with the eecond p o1.nt f1.ret. pulmonary tuber-

Clllosif! 1.1'1 no ... bein!; e)(tensively treated with Streptomycin 

and the >')o~sibi1 1ty of men1.ng eal infectione occur r ing with 

initially resistant orgl1nial1l1~ i s consequently g re ater than 

ever before and has b e en r epe atedly etreesed. In view ot 

t h e ind i fferent re sult s whlch ~erc be ing obtained with 

5trentomycln 1n thie disease, it was deCided to establi!!h 

at lea.'!t this p rerequisite for ~uc (" eB"ful treatment. 1.e, 

ln1.t1.al sensltlvitJ t o the drug, in every ca~e inveetlgs.ted. 

The/ ....• 
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The ea ta bllsh.'1Ient of the eni ileru iology of t h e d leell.se 

entails a l<:.nowleilgt of the t :rpes of infecti ng orp;an i8D'ls. 

ann thl " (lount r y haB lar;ged far h ... hlnd mo"t othe r s , eepec_ 

tally the Eritish Is'le~ , in uece.l"tainin!,; tit ,. part " layed 

by the bovine tubercle bacl11U8 1n hu~an ~leeaae . Cer_ 

tainly 1n the 't sl'!t ern Province or the CaM! no l nvestlgatlon 

of this nature has ever been reported, quite apart f rom 

any such attempt !!neelflcally directed to~a {'j~ tuberculoue 

meningitis, Ilnd the c~tabll sh'Mmt of the er i dem l ology ot 

the ,Hsen"'" 1n t h 1!' arell formed the !"aeont1 obj e ct of this 

l nveetlgat lon. 

The idea thnt t uberculous dl eeaee in man was par tly 

t o b e t:ro; ced t o In!'ectlon f l"o:n cattle had He bet' t nn ing in 

the early pnrt ,)f the nln!Jt eenth century. Spec1f1c at­

tempt at proo f WB~ fir~t made by Klenke 1n 1846, Who i n_ 

stated on the lnfecttouBne8~ of milk from tU1)o!, rculoufI 

c attle. Th", r e eul t s or 1noculat10n exnerlmfm ts culminat ing 

1 n the pO Bi tive te'YIonBtration by V111emin in 1868 of the 

infectious n8tur" of tube,.eulol1B meteri Al, fror.! ho t h man 

'mri eat. tl e , for other Ii.nl ,'lal"" strengthE'ne<'l this view. 

The fir s t eUP',t;es tion that human tubereul.oei s ,Uffered 

.... et10101';108.11)' fl"O'Il thRt which a f f ecta lo " er an i IDale , is 

nl ~o t o b€ found tn the '>o' rit10KB of t h is [,' r ench military 

sUrl,eoo J.A , Villemi n Who l'ltlb li ehed n ~eries of ep och 

msk io:<; 1,aner", 00 tu bel"culol\i8b"twee n the years 1865 and 

1869 , including A larv,e book on t he eubj ~ct in 1868, Not 

only , ag mentione d ahove, was he t he f l~~t to n rove the 

iofectio\t8 natu~f! of t uberC1l1 nue materil!l del"1ve rt fmlll 

bo t h man snd cattl'! for othpr an1!!lll.lfl , but he :lctually re_ 

ma rk ed "that none of allr rabbits inoculated ',l i th human 

t l,b<' rcul.n1l 8 mAterial ilav e present ed a tubercul1aatton eo 

ran1d and !>ene rali·ell a~ t l:1a.t \~h1nh we h8.v e nbts.ineJ li1th 

material f rom t he no~" . Thl 11 statement , which S f.' '''m !1 ao 

si gnifics.ot in the 11:-;ht or prBsent ltnowle<lll;e . was 

cOIIIPle tely/ ., .•.. 
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comp letely ov~rlonke<i f or at lenst t va <'lecndeR. 

In J.\1ll'ch 1882 , durin" ""0 Il-d d res~ t (, the Physiological 

Soo i ety of rlerl1n, Rober t Koch announced t he d iscovery 

of the tubercle baCillus , a n o~an18m whtch fulfilled all 

'1 19 "[) oEltulatee as be i ng t he cau"", of t Ib~rculo81e . He 

t lllled not only hr;re . but also t n hl~ closely l"f'lllloned book 

on the sl)tloloRV of t uberculo!lle published tn l AH4 , to 

mer.tlon 1I0Y d if f erence", betwef'o the orgtliniSUle of hut~an 

nnd :>.nlmnl tllhf'TCuloe i 8 , and AI!! B. resul t of hi., cultural 

ann Ilotmsl expel" lncntll nctu ... lly categori cally rlen l e,j that 

a ny elloh difference!! existed . 

!!\leh a.n acut e obs{'I'VeJ" as Koch unil'1ubte<11y Ifas , ehould 

have rn i ,,!'t'ct the et.rll1:tng difference", e.,; 1<; tlop; 1n th'l ef_ 

fpct .. produc .. ct h,V l n j ec t1ne human Iln(l bov t ne bac tl l i P(!8_ 

pec ttvely int o v "-T' l.ou~ Ilnimal" , anJ shortly nf t er Koch'!!! 

1.hcovery tn 1882 , Kle l n nn<l n t nl:!es ( lflO;>; ) i n Enfj lnnd 

polnted out that Koch ' e wo r .1t h4d not clearly established 

t he iden tity of the Tarioul1 types of baCill i, and actually 

performed e xper1rnent~ to prove dlfferencee i n pathoKenicity 

of tubercle bac1111 " er1ve<l fro~ variou~ sources . 

Lt ttl i> attenti on OlliS plii d to Klein ' s work , an,'! ini_ 

tially Koch alao regamed the aVian bacI11u 9 as be Ing 

identi cal "'ith the mllJD"'alian type. Thi Q mi s tllke CM 

po ss ibly be exulained by the tact thnt he had no t been 

able t o obtain cultur e!! frotll fowl e for want of fresh 

~aterial , and basing h i11 conclu~ione merely on morphologi _ 

cal IOnel. etllining 5imilar'!. tte~ , bell eve<l h l !lf'elf . i n eo i te 

of gap~ in th~ evidence , to be in a poaition to ~peak of 

t h .. eQl!ent lal i dentIty of t11'bel"~ulo Il18 e)llstlnR 1n th.e 

<llrrel"ent epe cies ot '),n 1'1181a . 

He, ho·'p.v Pl"' , qu 1ckly co rreot; .. <i h i ll att'Ltu <l.e wIth reo­

p;ard to aVian tubero1ll,,!'le "'hen he rec ei'Ve<i cultures 

isolate.if •...• 
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i sobtE' d f r 0r.l t ubl"l" cu l "us pl1f'tls Cl n t s fr o" t "" t') worke r s , 

NOC>iTd lind "aux , i n P ·~ rls und h f' t h" n 1."\1"I <'1 1a t~ l y Tf'C<'lg _ 

nisf'a t Jo ", t t h e ctHfpl"pn cP(l f' x 1 " t ln~ bpt~ (> " n IlVi()n an rl 

mal"IM<.t ltan t uh"r cll' I-n e il11 "'IFTe fulldu"wn t nl , !In ri h p c ;J.f", f' 

c onv inced th 'l t tiH' ro-~l tuhrrc l e ha cl 11us hpl onrpd t n a 

Spf'c l<'s ctl~ t tnc t f r om , t h')uf!h cl'1s('1y rel" t ,,(1 t o , th ,. 

m!l"lmaliap t vpP. 

A l i tHo l a t f' ]" ( H lB9 ) tI~ (') It,,!i!!n '~ Qr k. f'J· S , E iw:.]a ta 

and ;.{a rruc c l , a l so dlff<'T f' n t b t "d t h " a vino f r on t hfl 

marl"Nlll"n t .vp., . 

Th" ,," xt st .. p t o'mrrl s rltrr"j"pntt>l t1.0n o f t~1f> 1111m;m 

,-,nll hovin. t vp<'s "IrtS t ·\I{<,n t n " "'1(' ]"10 ;'). ty Tl''':lh', ld S- tth 

'!'h I') tn 1R96 publlshect [l c<lr'1p~rati v'" stwl y ()f \;"~O s t r ::t irul 

o f t11be r cle b<! c i l U . TIlt" emr Ht rain \'filS rl f' T iv<>rj frO!'l !l 

t bb .. re~ lous bull , " nd t h" "'th"r flo ')!'! a pr t '9. n t m1i l h .. l l " v<'1 

t o havp c ont'1' ;H:t.,d t 11brr e1 1a sis f r "'l1 i t s "Ias t "r . I n 

t hrs .. r(' s" ''- J' chcs , "'rich m.i r k t l-," C')n".11rnc .. ,..,rn t <)f r, 'YiC'J-n 

v:l ('''I's on th " l" f' l'l t i'msh t p of t b" ba c illi fJ f h Ul'13tl l1nd 

anima l t ubere ulos i s , d" c1d"d diff"~' ''l C" S i n virul " n c " fl'lT' 

t h", ox and th f! r a bhi t of these he s t rrllns , on" pr"slH''l_1bly 

human nnd th" oth.,'1' hO\'ine , C1l'le t o I t"h t an -l " )l" ph ')leg i ea l 

It I s ~n in t"r~s ting 

fl\ct t o no t .. t ha t hy exn,, 1n i nr t-n~ s" t .. e eu l t urrs alon" , 

Smi th de t er",tn<>d ,,"vpry ess"nti a 1 diff " rp ne1" ",xl s t inr 

b l' t w" " n t h f! t;.".o tvpps of mal'1r>a1ian t u h"'1'c le bac i l l i . 

T-,~a y"ar s I t! t " r (1P'9R) t;, ' t1l r "' e~r ll "iI th " r psu l t 5 of 

lnv" s t1 g :1 tifJn s on ad~i t1(mal s t 1".l ins of t ub t'Tcl", ba e il l l 

fl-nd surr:"zt .. i:\ th e f! xt:;; t <>n c:" rJf ntl r! is t .l.nc t l vEl hUl11an nJ' 

s pll t um , "'Hi'! fI bovl nf' WI! i.-. t y (If tub"rcl f' b'ictl l u5 ". 

G.m <>l" \l ly , !1rr 'Jev(>1' , 11tt l " n tt"nt l')n ""'1 5 pa i d tn 

Srl t t h ' s di scovpr v a nd th", r ('I'",!, ,1 1 h<>l ipf 1n t h t:' l dt'ntlt:r 

of h UJl'on ,.ml bovin .. ttlh"rcle hac 1111 r(, I'lH in<>d inr\1l 5 t urbl'd , 

OT a t l:'o s t i t .,AS b<> ] t <>V~cl tlw t tlJh<>J'cl .. l:l ac 111 i fr"" cattlP. 

"""r,,/ . .•• . . 
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were Ilctually ~l l ~;ht ly mo ~p viru lent for h urllane , Ilnd at_ 

tempt ~ a t t he e :r>ld i ellt l on of bov i ne t u be rcu lol' l e 1n da iry 

h erd", we r e in ]Jl'ogre <'ll' , Cnn :!e quf!n t ly t h e sc l e nti flc 

world Wft ll 111 p r epa re c1 fo r Koch ' s rev ol ut iona ry s t atement 

1n 1901 a t t he Ert tl eh Congre~e on Tubercul os i s t n London 

t o the e f f ect that "huma n tube:rculoe ll1 d i f f e r s from bovine 

t uber cul o R! e all", ca nn ot 'be t r anenl l tt lld t o cat t le" . Ill.'" a leo 

t hat - boVine t ubercu lOBl e 18 eo !'8rely t r!tllllmltt ed to mlln 

thnt i t can ~arcly b e i gno r ed 8S a source of t ubercul oele , 

nnd n0 ep ee l nl protec t i v e Il'! NI Su rl:HI are I n<11ca t ed . '' 

'Ihe f irst part of t h l ", s tat ement _ that human t ube r­

culo «!!! dlfrO'!l's from bovine t vberculo9 1e ( s rev e rsal of 

h is r ome r op l n lor; ) h eee en tla l l y carr-pet , Rnd h a e b elln 

f u lly confl nned . In the s econd p a r t of h1B s t ll t e!'um t it 

»111 , hOHev",r, be ob l'l erved that !::o cb went much r Ur t h er t han 

Sm i th and h l s r ol lowe re I n l>lI!erl c ll who , wh lle car erully 

d l stlnf,lllshlng b ct l<'een th t' hu~an an d b ov i ne types, nev e r 

d enled t h e p a thog enici t y or t he l atte r to r huma n e . I t 

16 no t burpri s1na; tha t Ko ch went AEtrllY when .... e c one l der 

t he r e- l atlve rar1t;r or p rlmary a.bdoml l:nl t ube rculoe1 fl 1n 

Germa ny a~ c ompared wl th t he po e i t i on In England , and 

indeed Koch him ~elr i n h i s l'.d[j re8fl , gav e 'Post mo rt em 

s t s tl !'t l c s d e r i ved r ro!l) vari ou e Oe l"ll1aTI s ources , i n s uppOrt 

or h l s cl aims . {At a l a t er date Gohn and. Ku dl l cb, (1930 ) 

1n ~ ~tudy o r 2114 c ases of chil dhood tubercu l o~i8 1 n 

Cevt r sl !:U rop c , f ound a p r1rn I1 FJ i nt eet lnal i nf ecti on I n 

only 24 ( l . 14jt}). 

Al thou gh Koch a bQnrl aned t h i s ~ xtrem e v iew l a t e r 

(Lange , 1932 ), it .... ouH b€ d ifficult t o eXaggerllte t he 

i ;;)l'!edlllt e e f:fect of Koch l B II. nn(>uncement . The p r omlnenc e 

a r t h e man , anet t he ~ t at't11ng nQture of h l s c anclu 'llon a , 

srause<l t r l'men dOU8 1nt e re €l t I n thc 8ubject. It At onee 

c ompl et e l y p a ralys ed a ll t he many e ffort s whl ch we r e t h en 

bei ng made l n the ln ter pst s or publ i c h e a lth , t a e tamp out 

t '~be rculo s 18/ •••• 
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tubercu l oslS ", ... on .. "8t h.~r<la o r c at tll' , Il n<l on t he nth'l l' 

h e nd i t 1 .. pl"f)bAol e thl'lt no .. troiSl " ,tot,,'","n t hits ("v .. r 

donC' 90 rueh t 'l ~t. l~1I1&1;e "rp"rt""nt,,l 1 11V .. ~tle;.tlon : 

(' 1"o:at Britain apnotnt .'!,f .. "ln1 8-1 CO!:I'fll""\nn IIhl l'!h car ... i .. d 

out .... Ion . .; ",ert~", ot I·x-pp rlm,·n t .. Withou t i nte r ru p ti on f o r 

nine yell !"!! : lJe m ,lrlY al lio • .,r.o lnt ed :> Com'TI1'1E\ 10n , and 

l mpo rtan t rt!8tlarch~fI "'erp carried out 1n ,'runee , De:'m.!1r1~ . 

Hol llln,l , S .. erlen IIn,l J Il?"n , >lblle 1n AIill!r1f:II . Smtth con_ 

t 1. nued '" 1 t h h 1" r e ... ·at"Ci'l es (S!"I l t h . 1904- 5 t\.TI~ Sm l tn and 

Brown , 1907). 

t JlII i:" ... yo~ Departwlent o f HeRltl! , l'a.rlo;: ... nl Kru!'lV'l l dl! 

(19 10 ) ~'ro<iuc l'l " " monumen tal \<IO l'!t on h '\roIan .m<'l h 'lvln e 

t ube rcle baeDl t , 811'1 t h l p, 1n r.on Junctlnn '.oIl t ll t he f Inal 

ren o rt Qf th " Brtt1eh Royal C Oro<'ll~ fll.on (19 11) , [101111y 

!!crYed to d \ lInel All dnubt conce!"l11n~ t t'U! rUl. t hnw·n 1c l ty 

o f thf' bovi ne t 'lbc l"'Ct" 1>.\c111u,. r oJ:" hu .. a n be 11\f;!'I . 

F'ralll the r l'lt" 0 10,.,1eIl.1 point. of "lev ch i ef t nt"!J:"-' lIt 

st lll centl"68 mUll" t he patho.;ell\<'I 1" o ~ tn .. " l!1 en lle . 

R i ch ( 1 929 ) li,nd lU ch. flnd lo'eCordoclt ( 10::>9 ; 19.J3 ) . 

i ntroduc ed ll. 'Uf'r"l"F'I ,t (lr not new ) cnncept by mll.1ntaln-

10M that the cau "e of d l ffu"e tl.bercu1ou, men1n~ltls 

could lll\'Rr lllb ly ~ tra oed t o SOlile cont.tguou B tube rculous 

f'Que d leeha rgl l'lK lot!! content.'! int !) t he IJubaraenno l <1 lH,,'ee. 

'1'0 !)llbstantll1.t e t h l! b",llef the y quot,. ,! t h f! resultll of' an 

e~n~ lnLtlon o~ R s erle s of A? ca!l~~ 1n ~hlch they c la1~ed 

t o h !!.va rouai. ~ueh ( ne i in 77 , 1. e . 941 of CAee e . 

.i'r1 o r t o t 'H e . An" (!.es-r l tf' ev~ iienee by \('me n t (1924- ) , 

~ oT'teveg (1926 ) Iln" (lti'H'r6 t o t he contrary . t h e ;;;en e r al 

bel l ef bad been thAt 8l1f!'ic i ent tube rcl e Me l 111 CQuld 

e sea;;:,p. rrnlll tn .. blol)cI ~tl'e an Lnt<) the l'gentnt(811 to l r.'l'!\ed­

l ately 1H'O-luc fI a " l ff,se tub ereu10uG :nl"n tn~ lt1t'1 . 

A grellt le . l o( !W \ 1ence ~a!l Aceu.-u l at",' ~"ln8t 

t hlp theory of ,. tll'l"c t ~ae~ato~e»ou . ~8 tho~en l ~ i8 of' 

t he 'U~flaee . but ;>OA1tlve PNof of the on ly f""n eonablfl 

lllt "rnatLve/ . .• .. 
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alternative (Rich ' e. theory) . by the actual demonstration 

or contiguo'ls foci , h"a been 11101'6 dtff lclllt to oome by . 

As a result of their investigat ions , T ildmann (1935) , 

MacGregor and Groen (HI;!>'/) . 'oCt.\u1'1'!l3 (1 944) , SChVllll'Z (1948) 

tlgJ'se with R ich , hut Rl!.g lna (1036) .!Ind ;;eres and ,~eltzer 

(HI38) fT'ankly d isabrae and Be it zke r II (H;39) cone lu eiena 

are cautiou s and roserved . 

Howover , with the sole exception of odacGregOl' and 

Green , conclileions aro based on small 9Ell'lea of' cases , 

end the third object of t.ht~ inves tigation tbon h to 

test Rich ' s theory by studying a mmericelly oompal'llblo 

I!OrieA of c .. ~e9 . 



Univ
ers

ity
 of

 C
ap

e T
ow

n

8 . 

SOURCE AllP lIATURr: OF BACT~RIOLOGICAL !\ATERIM 

This Invt'll"t1.gl'.ttoo WR!" cO!!L'IIenced i n ,Jun e , 1950 , and 

a ll thf' ollctt'rl o1 o".-lcnl 'l1!l tl'l'l.'1J I-t!H bl"en cDllected by 

July, 1951. 

Oonclurlone flr e halOed on rel'!ultf' obtained from cul_ 

tu!'!'" o r o"{'£:anl ~me Clerlveil from 20() In~ ivlduR.l Ca~'H! o f 

tube r'l::uloul" menlngltil", 163 eal'l l'!a of wh i ch orlginnt ed 1n 

the CaTlC Peninl"ula, an t! ;:;7 09"(,8 1n varl(1) I' to"ne of to t'! 

Well tern Prov~nce of the Gap e flO", beyond" Ill!! I! e t out 1n the 

mape of the ec arl'lH1. F'lgu re I. 

The rao191 d lgtributlon of t he 08toe8 was Ill" folloW8:_ 

CapE' C"loured" ... 16. Ollee" 
Nattvl'!:!! 17 • 
r.ttrol'l'!llne 16 • 
Ael ... tlcII , • ... 

The p l"!'lp::>nde r'lTlce of r~ape Colo!.l~dlll 1n thie eeri es 18 

very "trik1.ng, ar. J. CIl" he c orrel"t t' <i W' \th the BacillI and 

eco!lo'D.1c cond,itione unrier wl'j1eh they e~1!1t. 

Theile cond1tton!! ma y be ~~ge ~B~d ~rom the fo1low1ng 

p aragraph quoted Terba:t1m 1" 1"01]1 the lat e st (June , 1949 ) 

Annuv.1 !I_ep ort of t he 'C ecU cal Orr-leer of ~ealth, Cape Town: 

~Th e !locla] an1. e('onomle COl)CUtlonll of the Cape Co lour-

e':l.~ nre on thE; 'jihol" un~at1 8 ta(ltol'Y. A p art .:.f them 

have IIkilled trFlde s and earn 1':0"'\ -"aKe s but the major1ty 

are u~6kl]l e :1 labourere and many of the ruen earn lesa 

t han 70 I'Ihilling !l Ii- week When in full work. The p oa1_ 

tion 1 ... a gg ravat ed by thp large she o~ the t"amilles, 

but the family income iA eked out When pO!l~lble by 

e ftrning ll brought in by the Wife and ehildren. The 

meV,eUre!! tlt)cen for the relief o~ di stress are inadequate, 

and ther~ ls no eOJ:lpul~ory 1nsuJ'.!Ince ag.ln~t 81(lkn~ss. 

Ther~ is much unrlernollriBh:nent an <l housing aCOOlnr.1Q('!atlon 

1 .. cypenBive "n (l bad. "he socl!ll and cultural l ev ", l ls 

l ow. 

ap~ly to non_Europeans, an~ . though there are ~ome good 

Colourejf..... J 
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(;ol :>uJ'ou flCllooll! , t.he go t16l'a 1 leve} of seh Doltnt'" t 9 

low, and t.hare I s a lack of d l se t pltM i n "o1olrH'C€lnts 

~mn n ser i ous prahl el1 CDllsec1 by Col oured deltnqutnc y . 

The tUo r; tt\rnrlcy r o te is bif\h IlOti ve nereal d t3e~"le is 

rife . TIle s<lCb l oont1'0l9t uet ... c cn tbc EU'l'opeans !lnd 

Gape COl oured>! c sn be e X1>resead b1 til", s t. e tement tb a t:; 

"har ass In the I.h i te" it is only 8 amllll mlr.ortty thll t 

be lo~ to th'" oop!'6l1sad clBsf'(j~ . tn the C" lJO Go ]olll"sd 

i t I s the ~",jor t ty . 'rhe "" me cont;r!lst t$ aefln in 

the h ~.>lls t n.E. con d itt !>n,,; It 13 " 3mllll 'Il tnortty of 

F.urop8"oe d, o live I n il Ium e(>l1<l lt.t :m~ . hut II Majority 

of t.he Coloured" . 

'l'hc nnn- ' ll1'opeQn CRAes t"l'Or.; to~ns In the "<tat.ern 

I'l'ovlnce wet'e fi ll chtldren of Coloure" bbOtl'l"crs lImongst 

",h om a von ", orne cOlVlltlon D prevlll1 . !II! (l'l'{'lI nlsen l '01 1ef 

work 1.9 IrmdeqlUlte , !lnd liquOT (e!lpeciall~ o,,"Ollj"ot f a r m 

lo.hou'l'o'l's) is mln'e 'l'0,,,'111,. ohtaIll!\u l e . 

E I f:hty. nIrw (44 . 51, ) of these 20:; CIl,llRa were ",a l a e . 

&:lhwarz ( 1::1 48) i n !l r e vle,!> of 22 , 48 Q CIISC!! of tuborculo!lI:1 

men ingItI6 descrlbati tn the litoratur e , fnund males to 

const itute 51 . 5 par cont of c ellOS , IInil &ltho!l~h this ls 

the uSlu.l find i ng. >it preponderanctJ of f e males 19 not 

Wl\!.n OYI n 95 f. lnne ol' (}925) r e pnrted !!In t nctde nc(l cf 44' 

:NI l c ll luld )1 !!Ir 'l'tngt,Gn ( 191'19) In thh oountT'y !lIsa recoT' ,ltld 

an incidence of 43 . 61 Jr.B l~" , in ~er te6 of l OO snd 78 c "se e 

re epect lve l y . 

The Ilge d lfltrtbutl'>rl of tllc cases fo)1o"s tile p!lttorn 

of llurveys I'l&de tn ~any countries , erl"'l the temency 1'= 

tuber cu l ou'!! mentll8 1th t o oElvelop In t.he tHlrly yecr a o f 

life is ",ell brou.!;ilt out in thtA BaT'IA~ lfhera 50,£ of CB~es 

occurred dul'1nj., the f lret two YSRrs or l tfe . !IS de pie ted 

i n Tabl e I on oppos!tf> page . 

Tha fact thllt no ea se oocur1"9d bela" t.he e ge ot t.hrEle 

month ~/ ••••• 
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month! (the younge!!t case "9011 4 monthe old) 1.11 in con_ 

formity with the rln11n£~ Or Sl~gel (1935 ) who , in An 

exten s ive r~vlew of the 11ter~ture . foun d a fev OS B!!e 

a~currtng during the thtrd month of 11f e but no undoubted 

cage l! 1n lnfsr.te or two months or younger. 

Working 1n a Publi c Health LllboI'etory . my positton 

h&s been p"-l'tlcularly f i"-vouI'l'I.o1e for Ill" investigat ion of 

this nature , II.~ 6Tleclmer.!I fro m pMlet lcally all case s to 

be lnvestlt::ated. in th18 arelt reach t111(; Illbnl"atory e1ther 

,ll r ectly tMIl! the ~oc tor tn char;;;e of the patt ent , or v11'1. 

the varlous hospitals once the natient has been hoepltall_ 

'led. 

Roepttels 1ralned were the f ollowing: C1ty Hoepltal 

for lnfeotlol1s Dlee,9.ee1!l , Stellenboech !'!anatorlu!l'l , Brooklyn 

Chest Htlsp1tnl , !..8n~1!. F,, ~p1t!!l.l . C~ledon flo~n 1t.!11 and 

throu~h the eOl1rtesy of var1ou~ iloctcre I).l~o Groote 9c!luur 

Hotp1tal Qn1 th~ Nev 90mer~et Ho~uitnl . th~ l.!1~ t two 

normally Ildrn1tting few cnsce of tuberculous men1ngitis. 

or th0Sf) 200 caSG~ . 196 ~Iere obtained from the above 

ment10ned bo.pital! as follo~s:_ 

City Hosp1ta.l for InfectioUS I'isea sell 
Brooklyn Chest Hospi t9.1 
Stellenbosch S&n3tJJ'1um 
tiel( Somerset Hosp ital 
Groote Schuur Hosnl tpl 
Langa Hoapi tal 
C8ledon Hasp) tal 

173 ca~ea 
10 oase s 

5 cage s 
,~ case l! 
;3 OG.Be s 
1 caBse 
1 case 

and one fl'Ol!! "lketberg) were not hOl'lpltal1sed , 

It is thu~ posslble t o stute that apart from few ex_ 

ceptions, '1raot!ol>.lly every 'In,,e :Ua"n08ed , a.nd l'lany OIlIIlHI 

s!J'rpeoted or h:::.vine; tlloereuloCie r,lsn1ng1tl!!1, oecurl'ing 1n 

thp .... "'e~ern J:)rovtnc(' dJIJ'~ng the a 'hove !lIer:tton~d perlo!! 01' 

onl1f'ction . ~ll'I re 1nvest1gllted, 

During li!<:' . the l'l" t er1al lrl'tcetigater:l was cerebro_ 

spinlll flui" obtained under- I'Itrictly ~terile conll1ti~ns , 

"1ther by the lumoo:- route , by 01!Otl'lrnal punoture or 

from th" ventricles of the bra1n 1n Il rev cases , 

Wi th/. , .. , 
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With cas{'s dying befoTI' flui d cnuld hi" .,bbtn"'d (6 

casf'S). OT b", fOTf' RntlC-I'I")rt,·", eul turf'S ""'1'(' knmm to h .. 

Flsttlw (31 C"51'8), p r>s t-mort ... ", iSr'l l 'l tl<>n ·.,U; a tt<>mp t ... ct. 

Tl-is n'lAt~rial conslst.,d or elst"""al <)T vpntrictl l ll T fluid 

ta~ .. n undPJ' st .. ,..!l ... con~ltl ons, 801 f'xudatf' obta!n~d p1thpT 

by s"I'shbfnl< th" hhs .. or th ... bratn ",lth an 'lr11nRTv tin'ollt 

s'!ffl.b, or Simply by cuttInr. a pO'l'tlnn (}:f it lI'my. 

In 18 cases c a S f'O\J8 lymph noo("s "''''TO' a lso cultuTf'd. 

Flu!t! ...as collt'ct"r{ tn ," x ),. .. hard gl a ss test tubt>s 

which wtor(' fitted wlth corl- stOPP"TS And had ;.r",vlnusly 

bl''''" autoeluvli'ct at 1 5 po'Unjs preSStire fOT )0 minutes. 

Thes,," tUbes "f'Tf' uSf'd bf'cause thf'Y fttt -"d th" poT­

tleuhn cf'ntrifugf', so that I)nell the nuB tl111l bf'N'I c<)l. 

lE'cto::d, it c 'Juld be cf'ntrlrugf'd "ttl'1out !!Iny furth"r 

handling. II b.rg!!' v""l~~ of fl uid was u.!''tw lly d"alt 

wtth, ror, thf' c",rpbro-splnal fluid h"'lmo: un rl fl r 1ncrf'lIs ... d 

preS5ur!', it .,.as oftPfl llosstble to coUpct 10 ee. tn pach 

of foUl" :'l("pIl.Tat~ tf'st tubf's. An sttftlr;p t tras l1'11' rlP tl) 

This pr:lcerlure 

_5 consli1'-T",d prefr:rable to tbe U5" ,,( f., .... 1' t"' s t t uh"s 

~n l a lnlng !!Ior~ flu1d, in th .... ., .. nt of po s slbl .. contamina­

tion of I)nf' ot th .. tubf-s. 

'1'0 "'t'lsur" minimal delay 1n gpttlnj!! s nec1m"ns to t.h .. 

laboratory sr.') fm' various oth"f' Teas'!ns, all 1'IP"c1l'1'] f'ns 

"'''rf' obtaln~ pI'rs '!nslly fTI'lIl' thr various hosr lta ls, 0'1' 

from t;t>p hCJ!/lf!s of the patients not hos t itlllif:ed, fl S '!Jas 

th" cas!!' .tth t.he three patients fro!!' S'11!l" rsf't "'''st, am 

one plltl"nt frUllt P1J.:etb"rg. 

The materia l .. xa",tnf'd in the course of this lnv"st1-

gat Ion 1s spt out 1n T<ibl .. II. 

r ,"Ible 11/ ••••• 
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lU.rE:~I " :O;;U:I '" ;"nt c_l{cr~ e" lh.",l ~ ~ ::u",~o r 

:~.tur ' o. ~"t- c: :T;.~n ," ," " r~c~ !-:urto;, ~.~U 3 .e • C'c n 

~.5.r. fro.I 'J'~~p.~te·.l Cos , . Ante_~. ort e" .OC '" 
, 

1","err.ulm'. C. S.F'. I l'oot_:_nton ." ., 
B"o~ 1 r\l""N"lo'~" ~""..: .. te I :?~.·t-~Qrt "" " n, 

I 
C&e co-," ,,;x,~,,: t LlI. l :":nop'l ::o~< ~ 'Po .t_l·hr't . " I B 1'3 , 
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1301..1\';.'1011 CF OP'G;"i1I&~;J 

T~Q me thods are avnl 1~hl e for th~ l~olut lon of tUbercl e 

bacil l i . F'lr!'tly . by rl lrflct culture of th~ tub",reulou!l 

!!I"terlal on !lu 1tllble lllM.l ll. ami H.-c onn1y . lJy the inoculation 

of t hp tubp rculous materl el int o II. 91l!lc en tJ..ble an i mal and 

m.!I.:lr l ng cultur" .. 1'1'0111 t he le8ion!! eventuIll1y r'e !lul tlng . 

The laboratury anima) un lver'31l11y u '!l'd 1r the gu ine a pig . 

. <\.ltholi .}h th", flr~t ",ethad ( thAt of d ire ct culturing) 

hae b~ en 1n u ~e 'l inee Koch ( 1882) deecrlbed the flret 

!'.",lta1,le Jl'edlum 1 1n!!pls~ llte <'t bovin e or sheen eel'Um) 1t 101'1.11 

not un tl l the l ae t t wo dE-carl,,!! t hat it hae ,~rndual1.1 come 

tf) be r "gfll"ded by mo ~t v ork e re all n t leas t lUI effective 

a methocl a'! th" p.nlm ... l inocul n';;lon p roc edu r p. . 

Both metl1.ods hRv e d1sadvantages . If 801t' rel i ance 

for 1eol " t1nn l ? p18c ,,'" on th" gl.lln"8 1'1 9" , t nen at le as t 

two ani mal!! TllU" t be lnnOl.l.lAte<t , 1n c~"e one of tne Iln1;n"l s 

!!hou l d d i e of in tercu rrent d be/l.~e before t he lnjectl!Q 

tlbercle bacill i have caused IDani~eBt d 1sP8se i n the 

an l mal. 

1'1u s t be !l.oubl ed . Also >l.B Bl aok lock {19-52a} no lnte out , 

thp rpsis tance of lnd lvi dl.l.81 gu inea p i gs t o tub~rcl.llous 

inf'ectlon vlfIr-le " , an<l slIlal l l no cu1f1ted d oeeB mayan 

occR.slon~ f o l 1 t ') cau ~ e dietl ilil t! in 0 part1clll or Iln 1ml't1 . 

A furth~r pO'l"l1'l " d l s8 vflntnge to the Bole ;l~e of gu inea 

" 1~s is t he :fact tha t 1n 81'1a11 dose" they fire r"lal i\'ely 

rf" "i"tllnt to a vian in r~c t ion" , and although the l nCidenc6 

of h.u~l'ln ovb.n 1nf'e cticHl t" cOI:I.? letel y I n!'!1,;n1f1cant , it 

1~ as veI l t n ~'lo ' ror quch An occ urre nce i n an lnve~t 1-

f;lltion of th1" nature . 

AB r,."IH·>:1~ l s01 tion by m" 8.\1 8 of' i 1 rect cult ure , 

small numbers of th"se " t t'1c tly varll",lt\c o rganlsmf! tt'llns_ 

f E'rred from animal tt '''UI' f , may no t oe able t" adapt them_ 

[. elv e ~ in tiln'l t o th,. ortlfipiel (' <)n,11 t1oo", 0:[ ,wen the 

most/ . ..• 
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TT'O~t eaUefactory culture I"edtum . and euch A. ",train w111 

then be lost if aole r eI lance 18 ulaceil on this method. 

Thie 1s a well known dan~er pertlcularly with rega rrl to 

the l lloilltlnn of the bOVine bacilluB (Holm and Lester , 

1941 ) . and 1 t W/l.B tharprore deciderl to ':!mploy both methorl s 

of ieolatlon 1n this investigation. 

Throughout this inveetigation all inoculations of 

mCIUa , p o et mort.em examlnaUone on gulnea p i KS wholle 

tl Esuee "Ie1"" l.nt"nc1e1 for 'lubsequent culture and the pre_ 

paratlon of euspensions of tub'!rcle bac1111 tor rabbit 

lnoc~lation. were clonp 1n an inoculation box of the tyPe 

dsecrlbed by Mac1<;le and McCartney (1948). The floor of 

the box W8Q Qovere1 With II towel ~oaked 1n a 1 : 1000 aolu-

tinn o f mercurlc blohlo1'1(1e , an1. in adUtion to the reltl_ 

tive absence of tIust an<l currents r.,f all" , It afforded 

sOlJle prot"ct ton to the w,rke r. 

At freq'-lent intervale it WRS dle i nff>ct etI by vaporis_ 

ing formalin i n it. 

The urocedure with cerebra-spinal fluid taken ante_ 

or poe t _mortem .... as as follolol' s: 

As the flul d was obtalned under sterile condit lone 

and tranenorted personally to the laborat ory , treatmp.nt 

With aclde or alkall~ to de s troy contaminants Iotas not 

consi"ered necesaary , and acr.omingly the test tubee con­

taIning the flui" were simply centrifuged "t a rate o f 

2500 r . p . m. for nne hour. 

The t .. st tubes wer .. then transferred to the inocula-

tion box and all but the last 2-3 cc , of fluid removed 

from each by means of sterile p"eteur pipettes . Keening 

t he content" of f'ach t'loe (\epa,.ate , half the tube s (one 

0,. two ) were then used for Beetl.in~ th .. different ~ .. d ia 

employed , wh1le the other half waB used for ~uInea p ig 

i noculation . In the event of there beIng an uneven num_ 

bel" of tubes (8 rare OCClurrence) , the otId tube WaS aleo 

seeded!. " . , 
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I!II!Gded onto ml!dla. The content", of each tune u",ed for 

ee'l dlng lOll'" "liv i d !!.;! as eVl!nly II I po"'~lble ( by mell.n"l of 

drop/! ) het>ietJn the different media , snil ,U .. trlbutec ove r 

the ~urr"ce of t he"" media by m .. an ~ of )'8e teur r>lpett e ~. 

The :ftbrlnou e clot, when -pre ~ent. WllII lmnlnntp.<l on the 

fl urfaoe of a med,lum. In the event of the re b eine: two 

tuoe,., f or inocmlatlng ont o merl in, on1.y h"tlf the med ia, 

1. e . Otlf> ~et of four, was lnoQulat eij '~lth the nne tube, 

and half "'lth the oontl!nt", of thfl other tube, t o avoid 

t h e po",,,, lbl11t,v of a ll Clultll1'eA belng cont!lru l nat,e<i 811 t h e 

reeuIt of oth'll' organl.~me being pre ",ent in the c ont .. nte 

of anI' of the t\lbe!'!. 

The volume Of flui d dl"01'ped ontn Pilch medium u!!ually 

amounted to Ilbout 0,5 t o 1.0 CC. Thl~ r e 18.tlv ely large 

vo11l'1l fl of f l uid ten<l ",r\ t , ,., comhat dryi n t:; ,.,1' t hl! Tl1edium 

re~ulting from 2-4 ~eek~ ' i ncubation . 

The I'I c:rc"lf cap ston p" rs of the culture bottl"'" were 

then tightfned, and t he bottl~B n laced in a media slop ing 

tray lind incubated Ilt 37 de~ree ll Cerl ti g I'llde for t<10 we"'kll . 

If no g rowth wa ll nre ~ent at thi « ~ ts!,e the bottl e .. 'dere 

retu rned to t hl'! incubator for ano the r t'lfO wef'ks before a 

final de ci llion a!') to the pre~ence or e.b~ence of g rowth 

WIl!! r ec orded. 

Recau!!e of the 11mited accommod ation avai18.ble on ly 

one e;u inea p i g W9 i!! u5ed fnr eaoh calle. the inocu l um in­

variably being cerebro_epinal flui d obtalne<'l ante_ or 

p ost mortem. No other ma terial '>'IH' ever ueed for g'J.inea 

p i g inoculation. Th~ animal WIH! i njected intramuscularly 

i n nne or oth!!r, or both thigh!! with t he r"'mllining half 

the volume of f l'l i f! . A ~i~e bore n eedle W8 ~ u $ ed to en_ 

a ble t he fi brinous olot pr~ e ent in man y of th ,., I!pe ClimerH~ 

al~o to be dep ol!i te j i n the ti~eue~ of the animal. 

Afte r a p e riod of Six to ten we",ke . eurviving gu inea 

p l r; .'! were k i lled all'i el'.amin ed for tuberculou .. les lon~, and 

nlthough/ ••• 
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1I1t!10ll!!'!h Cl;l turf'S wprp n o t tn varlltbly made fr om thf'se 

1 "5 \(>05 , t h" I'rHl CT oSCCl P ie rlJ a f:rHJsls "I'aS jnvartably C(ln­

firmf'd bv microsco pical f' x8ml na tl on of f' xurl a 'b> I'll' 5(>0-

t ions. 

By starttn~ (lrf with Toughly equal v Cllump$ of f lut r'! 

i n e ve n numbers of tf' s t t ub('s , aml hal v ing t h O' t 1>hps bl' -

1:'4pen a n Imal inOCUlation ant'! cul t ur al methl"ll'!s of isnla tton , 

II IOI tnimal sal" pling f'TrOT "as In trM uc ed a nr! c <'lm parisnns .,r 
r e sults of t rf' two mf'th O<ls c nulrl b i" mad.. . l! }S'1 , ~ s t h t' 

vo l Ullle of fluid for the dirflct CUltural me ttllld "as f airly 

evenly divided between t he varioUS menla ernpl oy<)d l aed u c_ 

H ems could be dra1lll as to the mos t sattsfactory m,.c"ium 

used in this investigation. 

WheTI' cu ltUrf' !'l were rnrld f' fTC)!!) t uberc ul ou!l guinPII p.!gs , 

t he procedurf' \fas as f ollows l 'Nor king in ttl " i nOCUla ting 

box, t he enlarge'" and caseous ingu I nal, ilia c and lumbar 

glands as well as t J-, e s p l een and liver were d i ssected a nd 

r emoved intact to sterile petri dis!'es after gently sparing 

t tl "ir surfaces in a bunsen burner. In casps 1'!'hp:re t hp 

lng\Jlnal glands were ulc .. rated and thus almos t cer t ainly 

c rmtaminat",d , these y,lands were dis carded . 

The c apsul es of tt1f" glandS were t hf'n inr: is pd .. i t t' a 

s terile scalpe l and theIr conten t s rubbed over thp surfa c es 

of t h e media by means of Ii w1r s l oop . The l i ve r a nd s pl een 

we r e similarly cut up a nd p ieces o f the orga ns r ubbed over 

t he surfaces of the me d i a e~ployej. Afte r the udd ition 

of a b out I cc. of s t eril e salinE' t o the bottles , t l,e la ttf'r 

1II'' 're stopp",red and incubated u prigh t a t 37 dey,rees Centi­

grade for periods vary ing between 3 and 6 """,ks . 

Autop sy ma.teria l 11kel)!" t o b" contamina tE>d '!I'ith "J t he r 

organisms was, as has be Oi;m mentione d in the pr e vi rlUS cha p­

ter, obtained either b y swa bbing t he base o f the 

brain/ ... • . • • 
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bratn wi t h an o r d inary t h rollt swah , or e imn ly b.V cutt i ng 

o~ay a portion of t he e xuoat e at the base of the bra i n. 

In 18 CUS E<6 0ll.8 eOU 8 mesen t e ri c lymph n oocl! were a1110 c ul_ 

tursi! . 

Homo~e nt8a tton of the mllt erlal an r\. " t multlln eOUB 

d.c lltruct t on of contlL"I'I lnlltlng ol"!i;llnlamf! "'lIlI attempted b y 

the trlsod l U1!1 phollphate me thoj. of Go!"))!!r and St on "' r (1946 ) 

tllle] the a c i d peroxl <1. e 1 r o n method of Junf';1llafln ( 1938 ) I the 

mat e r19 1 be tng f!qllall.y <1 ivl r'l c<t. 

originRlly d evl~8d for li quiryln~ B~utll _ the sulphuric 

aCId and the hyd rog en pe rQ~lde h a ving a marked solvent 

a ction on mucus t n t he p r essn a .. of trnce" of iron ( Nail 88U , 

19 42) • Concen t r "-t lon of the tuwrcle 00(':1111 In the hOl'lo-

e;en ised mat p-r i al wa" Rchlsved by cen t rifuging the lat t er. 

Thc swab" were trent", ,, ,.s folloWS: One sWAb (in_ 

v ari9.b1y t wo wer e aVllilable ) was 1rnmerllen 1n 10 CC . of 

10% solution of tri so,Hum phoeohs t e ( 23'; 1l01ution of the 

hytl rll.te <l B1l1 t) contlline<l in a haM glaee te~t t ube . Thie 

t ube wall e ubJect e" to r epe ate" ehak ing over a pe rt On ot 

2 4 hours . In the intervals b et ... e en flhll]{ ing , t h e test 

t ube wae kept at ;;7 " egrp e ll Centlg rll rte in an incubator. 

After 24 houre had e lapeed the swab wall remov ed and the 

tube centrifuged at a 2500 r . p . m. ror 60 mlnut e~ . '~orking 

i n t he inoculating box , all but t he laet 1 ee . o f flui d 

wae p i p et ted off and t he al ltali neutralised by fill1ng 

t h e tube with eteri le lIal i ne. The tube was t hen s gain 

cent rifuged for 60 mi nutea and the last 1 00 . ~f!eded onto 

media 1n e xactly the e ~~e way ne the oerebra_sp insl f l uid s 

were dealt with. 

The ot h er swab WR~ i mme rsed i n 10 ce . of Jungrnann ' lI 

aCid p erox1de i ron mixture. Thi s mixture conel~ts of 

equal volumes Ilf two aolutione ~A " and. "B* . Solution 

"A" conei~ts of 20 gm . of fe rrou 8 SUlphate, 20 00 . or 

eone entrate~ sul phuric a cld an~ 1 8 0 co . of dist111ed 

..... at e r. 

Solutlon "}l " consis t B at' 1 volume p e r cent of 
hydro en! •... 
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hy~rn~en ?eroxl~~ ~n~e un freshly each tl~e by d iluting 

5 ce. or 20 volumes per cent hydro~en peroxide to 100 cc. 

wi th "ater. 

Thl~ ~wab ~a~ uealt ~ith in exactly the Bame way as 

the pp"vLou,", one a part frollJ the l!lTPortll.nt difference that 

it wn" r emovf'd after 10 minutes (lnll tead ot 24 hour!!!) 

and centl"t:tu ~lng commenced l mme,1tate ly. 

Lymph no ,~ee ,nd exu(\ate were dealt with by cutting 

them up (If ne cf!~ i\ aryl into small pleceB ami ~rln Ung 

the mater!"l in an agllt e mortar until it " as h omogenolHI. 

The material ';'.8 then halved and the halve~ t .. "sted with 

the trlso dium phospbate and acld perox1de iron metho~a 

respect ively in eX8.ctly thf' same manner 1I ~ '1.e s orlbed 

a bove. 

The four landmarkB 1n the hl",to ry Dr the cultural 

examl lHttlon o f th~ tubercl e bllo1l1u"l are the tollo .... ing: 

Flr~tly Koch (1882) maf!ag ed to cultivate the bac11111s 

Of! lneri ~" llt (ld serum; this >18" f ollowed by Nocard Ilnd 

Raux (1887) "'ho noten the marked ~t imule.ting eff~ ct gly_ 

cerol h~~ Of! the bacillUS. Th ey ac c inently ~ iscovered 

this by adalng glycerol (a hygroscopic subst".f1cel t o 

eerum medill in an 0ffort to prevent th~ med ia from dry­

Lng ou t nn 1ncubation. 

Al"IOHt i mrul! 'ilately afte rwards 'i'llwlolf llky (1888 ) <'1_e_ 

Vised a potato cyl inner llIed ium ",hl eh l'Juetalned the g rowth 

ti t t he tUberCl e bac1l1w5!, 1l.nd f1nfl.l1y Dorsf)t (190 ? ; 1903) 

;jelJ.crl.bej an lnep lq"ated ',hol e e3~ !!l'Mium Which also 

p romoted the p; rowth of t ne 1.>ac illug. 

3in~e th,m , n",4r1y (lVery b~ctEc riolop; ist inter'l sted 

in the 8UOjfJct o f tuoerculo ~l~ hae :l.eemed it neces s ary 

t o introduce Il ·n ~!jf· medlu:n {Pi fJ. ~/Hlka-Zeyl8Ilil , 1 939 ). 

Thl" mediwn, · ... hleh 1 ~_ 1.18\1.',1)-1 only a rnod lflf1llti on of 

I}::n:le e.l(i~tlng rued l'.lm, bear~ the fJI)JM~ of its orig inator 

and. 1.181.1a11y rO'c elvea lt~ gr"c. test appro tm tion from the 

~J);Dlil 80UrCtl. 

Thu a/ ..... 
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Thus pl'!lctica ll y n I l of t he med ia usc a ll. er some 

combinat i on of . the rundRmen t~l i nrr&<1 1en t s , jll"oteln . 

c Rrbohydrll t-e . rnt and rot nerllls tn the form of eBJ ii , milk . 

Cr9!1ll1 . potutoea . e 1ycorol llrD ue r urn or a lll ino ecids . . ore 

r ece n tly e c{llt l ooa ] rliner ll l mdts hlilve bee n Intr oduced 

liS nutr16ntll R~ buffe rinL Ro:;entll . Hud dye~ ollerl IHI 

pe ntle n (or crYlltlll) violet, mal ach ite g r ee n or cm~;o red 

hove been added in minute a~'~nt8 to act DO l> D cter lo~ 

stot ic I.£ent~ ag Dl n at contami nantll . 

ll part from t ile tnve~tl"a t1ons by he rr ol <'i 0 9;\1) . 

Corper and Cohn (lQ:33) . Seilw<l tmcher ( 1~3C- :'\'7 ) . T'ub:lll and 

Tlav ls (I9 4G) . 1)u1':l",11 "ml IoI t dd l eil rook ( 1"'47) R ~ Corp<>l' 

and Chan ( 1~52 ). ff'o w ett cmpt.s have been made et defl nirlf 

t.he exact nutr i e nt requlre~JCnts of the tubercle bac I llus 

~Illd I al7'oe ~ .. ltb t.htl o p inion of Carper l;lnd Cohn (1'l~2 ) 

thQt most me,l18 !1T'O s t mp l)' compounct(! of t"o or !!lOra of 

til{! I nt,re<' tcnt s TJent t ol\c<, Ilb ove. r em1nlacc nt or the ~!lhot 

gun" p:t'escrlpt! on ll In thero p"' utic8 of bygone dnys . 

'ThUll . b l oo,l . potlltoeS and g l ycerol have boen COJrlll tnorl 

·/l ith a f-or 1 0 V 8 1'1011 8 proportloo8 t o g ive moo tftcatlon8 of 

tho h ordet-Cengou me <l lul'l by ", l lltmlol'i ( 19~2) . J. lexa ndor 

(l!) ;>i 4) um 1'arabte ow. F". lsch (1% 1) . 

P8:,;lo· ... ~Ii:y · . orl(1 1nal potu t o cy l inder h8~ hecn mod l rle <l 

by Corpor and Uyol (1928; 1 929 ; 1930) by the add i t I on of 

cl"Yl'!tal v i olet to t he poto t o . 

n oreet'll or i " II191 e !'S medtull1 wll a mod tfte'l by Lubenhou 

(HI0 7) \l, ho rllpl nvo<'l the ... " t e l" 1.n the o1'l1" 1na1 rro.'l(H UM ..... ith 

g lycer ine broth . by ?otl' off ( 19 15 ) wh o Bdde<'i Gont1.Bn 

VI o l et to tbe mea iu[J1 Rnd by D01y tiM Potrl k (1931) v;ho 

J<epi llced the e: lyaorlno broth bS II I.l yce rtn",ted pota t.o 

extract lUx) chance d t he dye to cr)stQ1 Vi o l e t . 

'I'ha Ul'fl of " hol e Of~f, has been qll.ellti())Ied by 1'I 000Iwre 

11k6 harrold (1\)31 ) . Cor ptJI' urxl. Cohn ( l03~ ) . lnack l ock 

Hool •• •••.• 
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a.nd Grltr! " ( 1!M5 ) /1,nl\ 'lchvn.ba.eher (1 )l,16 _ ;,; 7) who hnv f' l!ItI ~.~e .. _ 

t ed t h .. IU" of 2- 3 vol w ,o; e.J;" yolk t o " I'l l" voluru.· !!:l'(c e r­

t nllte,! pot(lto ex-trl'c t , one vo lu me 0[' ~1 1()C rlnt,ted '' 'lt e r 

o r tAU no! r<'!.:H"cti" ely . Herrolfi '_H'eil nutri ent llf:llr t o 

aVI!Nomf' th l1 I=H'O¢es5 o r I n ll l' \ "~lI.tt an . 

l<a re eOlllr 1lo.:nte,\ :-:edll't hll " .. b~ en etl ;':l~e. t"'d b y Pe_ 

tl'l!I ~llan l ( 1 1:1;,>6 ) And $ wellllY 01 1'1 ,1 F.vllI'IOrr (l>l2b) eon el l't l ng 

a f I!I l 11~ . Cl'PM . r,e., t one .. ,' r ''''At P.A t )"F.c t" . 1'0 tlltal" 11 a mt 

t>; l ye e ffll. Lo ... , nAtoP-i n ( 1924 ; 19'}.~) corr.;;oun.! .. d whol e et;l~a, 

t'latllt o flour , p;l ycel 'Ol .. n·j a <l y e (mnlner.lt e l>;:r"" c n) I'tnd 

a dded v .. rlau 'l ~1 1 ner,,1 .. "l h Il l' a .ln ltlonnl nutrl ... nt~ And 

mod\ftfl<t In ttl(, " Mount or t h'" d l frl'rpnt Ilu trl l'nt>.l aoll eu 

"nil th <'l n3turp of tllp bu frf'rln(( .. g<"ntll e l~1'} loy~rl , by .Ten .. en 

(1932 ) nnet Ho lru IIn,1 i. f; ste r (l!J41). 

Pur"l ... "vn t het l r- .""<1 1,, h""'e b''''n Introolucf'd ~·Y Pro ~­

k . uer "no lee\!; ( l B:J4 ) . tong (19 19 ) , 1.a n l. anrl ~l eb .. rt 

( 1926 ) ll1\ol Kl1'<:hn"r ( l Y,,2 ) . 'i'h",,,,e 1'Il,,'1 1R conpt~t or 

run l no IIc l cl8 (usually a8parll{) lne ) a nd ... a l"!<lu!! 'l10e l'ftl !!,,It.8 

r u n.:l,.lan l n" a, a dd tt Ion ... ::' Ilu t.l'l t"nt .. and bu t're r ln3 a~:ent , . 

'l'he .. nav". flI;t,J l .. hu .... ) be,!11 l'Il odlfl e ,j '0.1 nume raul! worker!! , 

u",u al1y by the . <1I1 \ t10n of t'l6 l"1.1m or fUrth" r '1N to' 11l {Ouboe 

and IH <1 01 p-brook , 1£147; 1.o;;,.y nnd Be r ry , 1950 ],. Growt h 

0 11 t he l'O t't tlul,! IIIP-uill u"'lJally .'>peul'cd a ll a IlUrfac '" n el1 1c1 ~ 

"-no:! O'ul)(> !! ( 10 .. 6 ) o nta i n.,d dtfru I" e BubFlu rr .... ce /( rowt h 1n 

Lon !.; ' ~ eynthr:t t ~ mflo1 1um by $ (lrl. i n l;' to i t " ct l. >l1')''P''!! lng Ilwmt 

In t h .. fa,...., or .. n Ol e l c nc t ll I! lIter {Tween 80}. On hy_ 

l. r rlly .. I~ , hO"ev ,. ,.. , rro;oe rl l e l a ael d l~ 1 1 be rllt e t Nl\ l cn l ~ 

t oxi c t o th" t.ub,H·elfl hac tllu l' . Th18 trlxlclty 1~ o Vll rcome 

by t hlfl a'c~\l. ton or ... n n l bu", l n f r nct l on rlt bov l nll 'le l"lJ" to 

t he e,l1'llll , 

'rht' " " ,J, \h ll"f'fI ror lfiol .. tlon in t h 19 lnv"'e t li(flt 1.on 

WeN" the r<l11 ow1np; ~_ 

( 1) Th ree/ ", 
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n,T"'" paI'ts W,,,! C q:g (hy vlllume) t o ')nf2 
part t,1l.t"r (Dorsf' t, 1902) . 

Three parts e~g yolk (by wp1ght) to one 
p.:!r t v", t ",l" '~1Uj ?,lYC121'ol nd (J ",d t o m6.k<'! !? 

3% solution (Carper , 1933 ) 

'i'href' parts E'gg yolk ( by volurn£» tt') (me 
IJart potb.to ,':{tn ct (modifi..,d Bl acklock 
and Griffin, 19351 . 

A buffe r "d ~ole fOgg - potato flow('T mrdium 
(L(Y'rp nste ln as modlf i f'd by J{>fl Sen, 1932) . 

Th'" Ilh.ckl ock £Inll Grlf .f."in Plpdlum was mrnJ ifi"d smply 

by th .. :l'1]: IJ'l l,.,n of g lycp.l'oi . 

It Ill11 he observ('d that t wo of these mf>dla c ontain 

nl) glycerol . This I s very :L1lportlln t {a s will he d 15-

cussed later}, for i sol a tirln rm glycerin!' frf>e l~edia I s 

<? ssI"ntial if reliance Is t o !>e placpd on va rious cultural 

char acter i sti cs of thE' organisms for type d('terminati lln , 

Crystal vioh·t was added t o the fir s t thl'f' e of t};ese 

(~ 8d1a. in very 10l'r conct'ntra t tolls nf'J t ferr 'iny ba cterioM 

sta tic a ction whi ch it m'lY pf'Jssibly PXPl" t on the I':'TOWth 

at' contaminants , bl,t <limply t o g i ve "l slight colouT eon­

tT!ls t t o ttl P m('>il ia . 

Ttl .. LO'II'flnst .. ln .Jensen 1F,,?d iln was not mooifi('>d in any 

~Y . 

FTfHl!'> mprUa "''''1' '' p"('>par<?d at 'll'e<'kly interva ls , nnd 

dispensed :In roughly 5 cc. 8!1'Ounts in !I t!' )' ile 1 oz. 

JreCartney ho tt~es .m ieh wc>re tllf'D slop"d in an inspissa f;or 

at 80- 85 degre e s Centigrade f or eJC!:'.ct1~' ~ hours . After 

24 h ours incuba ti ''m , tI' l' s tprl1e I'1pdia "'PTe Tf' 8:dy fOT 

11Sf' . 

The eoncentrat:ton ::>f the crystal viol f' t Rdilfld W(lS 

cpn t r " t l on ()f 0 .01% t o 0 . OO25;il (0.,) ce. of a 0 . 5% ,..a tf'TY 

solut :!.on or cTys t ;l. l vl"'l .~ t t o "",pry 100 cc . of mprjiUlll ). 

The malach ite gre" n dye was udr1 f)il in th" ba ctf'ri'l_ 

s tatic 10se T"'c OmMPndf'd - 0 . 025%. 

ThrQughou t th" tnvf"stlg'l ti')n nf''!I' la i d f'rgs weTI' 

:Jbt;)ined/ •••••• 
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obtained frrl:\ tt.e sm!'.1" sD111'e~, 'Ind ""'T!' sankI'd in 70% 

~tb:rl al~ot:ol for 1" m :lnut"'~ before W;l l' . 

thf'n dril'd aJ'lQ t>r oK"'n 1nt') !' tpTtl .. "'''as11T ing eyl lmlf>TS 

aft" ,. spparattoll of th" yolk if nfJCflsr.ar y . Tt, i :; egg 

fluto was hOJ<ll).v,eni sN! in a I'lar i ng b~rn(l "r, a r, "1 ''1:JS tll<>n 

T<,ady for I ncor p"ra ti on in th'" var i ous l:l"dia . 

DOTset's medium WllS c mp()ur,dpd loy add:l.ng on ... part 

(by volUlll,, ) of st"rlle Wilt,,), t ~) thl" Pp parts ,.,r 1m ole <gg 

fluid and dispensin~ as descr l beil ebnv,.. af t flT the addi­

tl<)n of 0.0025'% of' cr :rstal vl"l<> t . 

Carper' s I\'i e~ ium ffi<S prepared by ttl" addl tl 'm of thT "''''' 

part s (by woci,r,ht) of l,;torHe f>gf, yolk t o Im f' part r>f 

s t erile wa ter, and adding 3~ glycerol t'-l the mixture. 

Ry pl'rforn;ine a simple PJtperirn Gnt , tt,e weight mea ::1lJ'''~ ents 

were convert",d to volumf"trlc:mes . thus r ael11tll.ting the 

I'H3.king of the medium . .Uter t h" aili'l it1on or the crystal 

violet it was dispensed as ahove . 

The ['otatn <'xtract of Dlac:klllck and Griff i n's m .. ,HWol 

~as prvpa~ed by boilin g on<' pRTt (by wPirh t) of very 

thinly 311.c0(1 pota toes in four parts ,,1' '.vat<'r for half 

an houT. and tnen letting ~f' sedjrr ent Gettle. ThP 

superru.;.tant was the potato mr;tract. This 't'!"as adrl ed to 

<,gg yolk fluid in thf' proportion (by V<:llume) of onf'- pa r t 

potato extract to tnrO f> pa rts erg yolk. Aft .. r adding 

0.0025% of cry:;tal viol e t, 1t ~''ll'l T€'ady 1'01' dispens ing. 

LOI':f'Iistf'in Jens en !'1"rllUl'1 ~11~ pr<'pa rf'd tiS foll ()"J\l's ;­

Using only Hrwlytie grade rpligents , t.he minPl'a l buffflrlng 

solution eonsi~_ tf'd of 0.4% pot nss 1um dihydl'ogfm phosphate , 

0,04% fJ]agnf'sium sulphatE' , 0,4% l'\agnes ium citra tp., o.6~ 

asparag in ",wi 2% ~lyceTol in distlll"d »ro. tEn. 'M1e solu-

tlon was pl l1 ('l ed in a n. Arnold st<lfU'ler fo:,' t "o h ours and 

then al lowed to cor:>l oYerniv,h t. 

The/ ••••• 
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'rne ne xt d ay 5~ po t a to !ltlll"eh wa!' Ilil<l eil t o t n ", s o lu­

tIon 10 a bo ll!n!, Lfll ter bath unti l a 'lathfactory p aste 

was proc\!.Iced , an:1 then a l low!! rt t o rC'<!:a1n 1(1 So wat e r bath 

at 56 lIeg r u o:l l Centlgra,le tor Ill'! hl'!ur . 

was the n a dde:1 1n the r> l'<> po r tl on o f 5 portll (hy volur.le) 

egg: flu i ii to thre ", p art !! " al t Its l'(lh lIolutlon. 

Af'te r the . Il d1tlon (lr U. O:15',l malachit e j:jl"een , the 

me dium Wal 'll lJ'lflnl ed Iloll I n l p l ll" lI te,1. lUI rlell c r l.be!'l Roo;·e. 

RiI!"lmlt l!! . 

t h t" ~,," l o; . {If gulner -.I t; l nocula t\ o'l a rE' thr f 01 1" .,_ 

lng: 

Tab1 .. II!. 

- , , 

- ----
~UII~. r " ~""'~ .. " ':;ulr ... _ 1:0 .. J~'C< 8 " e ll b •••• 11 ~ eJ, 
(, ,,1 " .. -H~e ~lu w~" diM ore- ':''' "~r~ ''lo"le ro.lt\" , . : tor • "'M j 'lv .. . , 
l~o < "h t . ~ ",.tuu ly " l ,tor· e l!.t r " . U) ,..,8 ,~ ~-" ...... u. 

curro·t ~:"u ... 
- - - --- -

,~ W • I '" \: . !' 

---- I ---

l'o~ t mort" .. CII~PII "'~r" de r ived froIli 6 CA"'H' not obtaIn_ 

e d durlr.g l 1f. and 8noV-lI~ r ;:;1 Clt llea who d l e" be(o r~ r Cl 4lt ll 

o f t h e i r a nte ~ortero cul tures wer~ known t o ~ po~ t t 1ve. 

'1;h e re~!.Ilt!l o f t helle 37 OA!U:! ~ are ~ ,. t Ollt 1n Table 

IV, 

Taol ll' IV; ... . . 
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_____ ,_-"-,o,,','-:>-,o~:.,~, BOUTrOl; ~ ~UIII.,I._PH l[m~r_'U'::In!l 

:':""OH 0f I )~" ~l><" ~r ","~"e-;':--T·n nl ,~e nc . of ~"he ~c.u lo'ln I 
:}utc,e . _P1,,;., P:,, " ,,'10 ~ hd pr<_ ':IA Do ro'Alneio PO Fo·.in .no ~ i pn":tlv~o 
Inocul . t ~d ,uture ll of Into"_ a~h~ 6_10 w".ko 6_8 !fe,, " 

o ·-'r::-~ r.~ <lig en" 

o 31 

:;'.s folloltill: 

TAIIU" V. 

1%+ 6 '3' 

tu1:w!"cullme gu ineR p t 'j~ . ",'he milt'!!'!!'. ]. war only p lanted. 

Ollt.., Tl or~etllS '1leCl iu", . MId in p.vfJry OflAe a.ll. the cultu J"f!" 

in()cul at e" wert' p(> oolt.iv" _ 'th!!rr; bf,ln ~; no f,tttlur'P6 , .. w i 

no cont!\!l\ ilmtlon. 

lympb fl O"C! yi f! l df,~ the mo~t 2..bunrlan t i/;!'Owth. 

Ret!'1I1ta of d tre et ('ultl.ll"Al i!<ol"non are the foJ.l()wing: 

or tl1e 200 o .. s efl frnm ;.{hlch c: e r !!oX'()-E'p inal -rlul d WfH~ obo-

on J<"rong <tip.,(OO Bes, leaving 1 96 lnc'Jivldual Call "!!! to be 

con51.der~(\. 

1'he~ e I'e~lllt!\ nf'e ~('t ollt in Tabl .. Vl. 

Table VII •• ..• 
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No . of 

rr"i',1"u"] R)"lITIVE by GUirl'!A ro~ITIVF by Cultur e 
pos!'!' I'r G-pip: N~ An \ ' ~ G- r ig PEG" TIV'" 

C ... ~"'!! ':'li p' l l"oeul" t.ion. mn .... TIVF Cultur~ no~I TIVP. Culture G-ph! "m Culturf' 
,.,~ti~~t rl. 

No of <> I ~~ ~~f Po8~ tiv" 
I '.l:o of • I }!o of • • Cns(,G s Hiv!" ~~S"8 l>o91t1ve Cn!\!"8 

, C.qses > 

002 lB8 93 . 0 197 97. 5 3 1 •• 12 5.' 2 •• , 
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tABLE VI 

;";, 'l'IC- ; -OHn: ISOLA rIG:, 3Y CtLTtJLAL 1" ','T'i 'ODS. 
t~ <J • of Cas(,s 

C,'1S~S 
~? of (,;ClSCS . l ~,)lated > 

bv C"lture Is"!l" t rd~ • 

• 
196 191 9'/.3 

six c&.ee not obtai ned 8nt~ morte~ and 31 ~.se~ ~here 

t o oe ~<)!lt tiYe . 

Thea e ",~1 :';; lll'e ",, "'t Gut tn 'T,.hle VII . 

TABLE VII 

/'lC). of Casps. 

37 34 91.8 

T."Ei~ VIII 

196+6 197 97.5 

1n T.~le IX on the opno,lt e page t he reault , of 

~Jlne. pi g Rn1 cult ural t ~~t~ ~~ e0npa~d. 

! n C'lmpa l"lng t he !"I'! eults or gu inea n l g 1nocula tion 

and. dt rect eultu~. thl! tollOWing' mu~t b '! kept 1.n mind . 

mll1<;: l ng t tlil' (pant1 t1. ",,, o r l'I' R.t ,,1'1 .. 1 !'Ie " ~"d on :red1. and 

InGeul"t !'!1 into g"Jinea r i g' eqUill. t:1U~ i ntroducing the 

smal lest poas lble sampling errQ l" ( Berg , 1941). 

Secondly . t he t ype ot tubercle baelll 1 found 1n the 

apecl~en" ~uet be cons ldered , tor althougb my boyine 

.tratns/ •.. .. 

, 
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I'Itr'ain~ "e::-e rOI'l.lt~ve by br;th '1l" t.ho':~. it, 10. ~l~ ",~tfl.," l\flh_ 

ed fact (Ho'!.,.. ann 1.1)"'1';(>:" 1941: I1clo:1t o ",f) et Ill., 1!H5 ) 

thllt Wl1nen p tg inooulattoll iIJ ~Urel;''Lor t.o dt!',~ ot cultl-

17>ltion roY' i no l'ltlon of' the bovtn!! b!>o111'JR, el'l~,eclally 

if g lyoBrlne <!nT)tDinln~ meJ i9 11 1"''' ll~ed (SvRnorf Il.nd 

Sl<e!j~li , 1929: l:£r1<;.,r., 1940). 

Tltlrdly the nil.tut'<' 'in!) l1Ull~)Ct' Clf me,Ull utili~ed, A ~ 

!l.1so t'le nU11bet' an,l ~t,lt 'l nf health Dr the guinea pigs 

UA "' '' . • "'111 affect the r·,sult~. for Il.'l Crulck!lh!l.nk (1951) 

hag 'lnO'/ n it 1~ necessary to inof'ul .. te 3 tube!.' of me,Un 

to ot: t/l.in thl' ma:xi'llll1l numb"' r of )'oB\tlY" 0l11ture8. It' 

only one t llb", ill a!!ed. p~ r OIllHl, the oulturd m'lthod 1~ 

n,t t 1Jnct1Qnlng 8'3 effi ciently !H! -;Jos<111.>1e, :tal' 1t "loma_ 

tim e!! hnpp en'" t)')at, (lue to ecanty nll'llb,}rg of orgllniern5 

be 1nj~' ::H'e (lf;n t in t r.e inocu11lJ:l or <l.u.e to f!tulty tech n i que, 

·41th t""0 or ~"Qrc tllbe~ of the '~I\'W m'~i'll;)m ino1:mlated Ylth 

tb e ~Mre m"tet'l::;.l , one o r i1iO,[,,~ of th<> tUDe ll !~1'lJ ",how no 

growth or ne ov~rgrown wi th conta~in~nt&, in the preeance 

of oth"!r tu 'be! ghowln.;: Cl)lon1e~ 0: t'~be rcle b".ell11. 

Al! o {w inea p i :;; e m~.y ,.i le of Int '.'rellr-r p' r.t ,Haca" ... , 

Iln l! lo the e7ant of on1v orl!' glltnP'1} ]':>1 :; beln" UM(l 'PI't' 

ea,se, t~H' r 05'11t Ip l;r,rn,codl/l.t ely ner;s.tive !l.~ :tal" 11.8 

gu1n .) p ':) l g 11101 ... tlon 19 ('ono e r-ned. 

Tht " l"tt"'I' c(;n c,; i "l er"ttO!1 lru":I,lj' !':q,la1nfl the d 1s_ 

parity (not re~11y 'ltll.t1 r; tlefll1.y !lL;!nlfLcnnt at'! l' • 0 .014) 

e~lst1ng be tw een rOl\Ulb~ [1f the tv" rlH· thodE 01" l.",oll>.tion 

tor p.lthough th", !In,"r.(3 total qu.~ntity of fluid lIall uf'ed 

1'or- thl! e;u lr"lf. pi!; and eultllrRl 'llethode, the fluld for 

tlHc! Intt""" l!l(l'l;hoil IfRF (\ l~trihuted Dver l'.t lenet four 

(UBually p.lght) lne;'!ia, whl1'O sole r.,l:'nncf! w .. ~ pl!tceCi on 

only one gu1r>.f:l!1 Di g . 

is ~et out tn ! .,blf:! X. 

Tabl", xl ...... 
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strains ·,·'e::-e p Ol'.ltive oy 'oath ru"tll0·1.~ , 1': 1;0. C'n 8!tabltsh-

8<1 !'Ilct (Holm and I.e ... tf'l", 1941: McIntosh et fll., 194B) 

thllt ffli lnell pig lnoouilltlon ill '.'!uperior t.a IUrect culti_ 

yation t or 1l1olatton of the bovtn<l bncillus. 881:1eo1.8olly 

1.f glyce1'"1.ne containin\{ media, "'1'"" ul'!"'d (~vpJ'Joff nnd 

i3W'eafIY. 1929: r..rl~o:In. 1910). 

T~ir,:U ,'( th,~ tlll.tltre awl. number of media utl,11,-sd. & 1; 

.1~o t.':le nu!nbe r an ,1 ~tatf" of h,mlth of the ,,>uinea pigll 

uRed, will e,ffpct the rdLllt ~ , 1"01" 'm C!"'.lickshnnk (1951) 

hll3 ",ho\m it 1 ... nece!!~ll.ry to 1nooul>'lte ;-; tub,,!! of me,U" 

to ott""in the 'lIaxil1l11ll! nUlllb",r of pOEitlvfl culture~. It' 

only ot'le tube ie used 'Pel" c~~e, the cultural method is 

not functioning IHI e fficl.ently a~ 'Pos~lble. 1'01" it ~0J!e­

ttn:e 3 happ en'" t~at. <1ue to scanty ntl}lIo.1rll or organi~m~ 
oeing 'p r~()cnt in til '" inoclClum or due t,) faulty techn1.quCJ. 

with two 01' mo:'€ tU':Hl!! of 'th", Mm", m'~ilium i'lOClllatetl ~ith 

the SA.:re lIIlOtcrinl, Nie or more of tnl" tube" IM.Y "hoW" no 

growth or be overg"!"Oy.11 ~ith conta~inllnta, in the pres~l1ce 

of other tuhee Bho",ing coloni e.' of tubercle b9.c1111. 

Al~o ~uinen p1g! may ~ te or int "''f'curr~nt ~ teelll'\e. 

9.11,1 111 the e.ent of only on~ ;;uinp3, pi" bf' ing u !lcil. 'Per 

CB~fl, the rGs'Jlt \8 l'TomtciHat"'ll ne,?;sttvl! a,« fnt' a.e 

guinea p i g i!lolatl..on 1s conr:erned. 

Thi~ Illtte:' cCI1,,11erati'Jn l~.rgely e Jqlll'inA the d11'1-

parity (not l"flally ~tati~tloally 1\1 ,!nlf1c~nt I'll! i' " 0.014) 

existing betwe ... n reAulte ::If the two me thoQ," of lEoh.tlon 

fo)"' F,lt,hough the ~lImc tot,.,l quantity of flui::!. "'a~ uf, ed 

for the CU1TlfHl TllS and r;ul tllrfl.l T.ethod~. the fluin for 

tn.e latter method W,U\ (U ~ trlhu1;ed r;ver I);t lefltlt four 

(u~U1\llY elr.;ht) Ined ia ... hilfl Bole r",linTlce \~,,~ placed on 

only nne ;,oulf'."':1 !"Ii!!. An ll.n"lYA1 ~ 01' unco-..,pleteil Cltllell 

1E 'let. 01lt in T.'I.ble X. 

Tallle xl •...•• 

1 
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Unc()!!]Dleted te , t. r e f e r t D p"OMc:"r~ , whlcn h8d to t... &Oiln<i"" ed br caCloe 
of th" ~estl'l or the g~lne~ -p 1!; do e t o 1~te '!' current d l ",,~," . or c~nta­
~_I ~~tl on of ~11 t u be . o f R cll.ltu,'e Mt . 

The re hav e been numerou~ leporte of compar1sons o f 

the tW'o methodfl or 1solation in the 11teratll:re , some au_ 

thor!:' not pllyln" enough attention to the above lIIf!ntloned 

p oints, but l!uf:t'loe it to eay that p r act1cally I!very 

known r"'"dluro h.!HI at 'JOe or other Bt>'l~e of 11,~ career been 

p lttert R~aln~t the guinA& pig wi th vllrlous and variable , 
t·e~~11t!'l . However, wot'kers 11ke Stllil.nishenko Ilnd Sweany 

(1931). Feldman (1931 ). HeM!!nn et Ill. (1932) I GU !1:g enhe l l11 

and, F ink .. l!ltein (1939 ), Hoyt et 01. (19 3 9_40) , Whltl'!hea<i 

(1940 ) an<l SRfIOna e t al . (1941 ) hav" r eporterl better re_ 

"'!llt ... "'lith guinea p i g Inoeulatton while He rrold (1\);:;1 ), 

Kctlllbb a ud WHson ( 19 3 2 ). Nort en et a1. (19;:;2 ) . Hir<lhberg 

(1933-34 ) . McNabb (1936) , UkllI and ThRkurtll (llnS ) . Mur­

phy and Duerschne r (1938-39 ), Ho l m and Lester (1941 ), 

Robe rts et al . (1950 ) and Weed and Needham (1950 ) have 

had greater lIucce s s l~ith cultural metholla ot isolation. 

In ev ery reported series, however (Ila alao in IllY 

seri e s \ , culturel! are pOllitiv ,", tor a. particular caee 

when the correaponlling guinea pig la negative and ViSA 

vel"f.la , an<l def.lp!te the ailvllIltlige '.1hich the guinea pig 

orferl\l of automatically dif.ltlnguishlng between !!a'Pro'Oh.v­

tic f.lnd pathogenic mycobacterl '! (!~Te ed. , 1951) the 10p;ioal 

cOnOlUE'lon (Which mos t ot the abrwe authora a dvi ee ) i ll to 

employ both method a of illolation for each epec i men (Fried_ 

mann ann Ro"an , 194?) . 

Thus! ••.• , 
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COY' ~ • Ty ?" " rtr~~- 7() S l -~'G • l·'E O ,=. tul: _s ::"'n , 

,~. • , v ' . t '.l"P$ VI!'l . to.lb<> s tubpe . . • • . 
AI T:i:_ :.>-::,'<;!., lES • • • 2 t uooe fro", ~ . ~ . , . 
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" c .o~ " . ) , 
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ThUf' by flmployln: ':)Qth Il\(,tho.l~ or ':'~olnttnn in th1.~ 

att1"l but.~1 to m1.~1.1.l'Igno!le.. (3 ~. 1.nfluen ~"f"1 ."",ningi t 1.<le8 

and nnA ca'Se of trplitAd. pen<lllacoccal r:"nlni\1tis) leaving 

Th"'~e t'iO ell~eE! I'er,. neg!lttv<') by lXlth mf'tno<18 (uncom­

pl"teri 1n both tnBt&.n~ItI!) . but lI.et.l &n'} alcohol f~st 

rn.()1l11 morrholop;1cully l'<'s(!'lIb].1ng )I . tllb(!l"Culo .. tfl were 

eventuIOlly t'mnd on <t1M-ct n:lr:l'OflCopy of the cer"bl'O_ 

8p1n3.1 fl1l1d and the I'!ubel!''luent C"11n10&1 cO;.Jrae of thell~ 

two pat1entl! tende,1 to ('0nf1rm thfl d1&gnol!!i15 of t"be'['(lu_ 

lI!!o1l!tion . 'l'hlp 11 not- B- very unco:::n:on aecu.-renee and 

in G l!erlol!l of 18 C"""s of tube.-.eulolJs !!Isn1nr;1t l e, SflItth, 

Vol1ull lin'! Cat)"l'll' (194B) ,,1,..0 'lescrlbe onf! cs"'" wher'" 

both cultural JUt'ttto:!!5 '~e'M nf!jl;flttye, <1e"olte rtemonl!trat ln,lj 

the lH· .. ",enc" fJr ttt" ol'[l;an l i'l!ll~ in d1rect IIm"arfl . 

Ai' the fhl1('. <,if!." equally il 1v l ,'&<1 betlle1'J n Uti! vilrious 

r.>.edla 'l~ed. c01lluer-l .. onll 811 to th e et .. t~lency or the 'I1e<1 1a 

e~loyed can b~ ma1e . 

pa€e 1n ~abl~ XI. 

Th.is 1,; !let Ollt on the 0"""01' 1 te 

Comb1ning ante mOrte'~ I'lnJ po!'t mortam rel'lu ltOl , the 

folloWing ftgureg ar~ obt~ined: Table XII . 

,,-a ,,~ 

?o.itiva Sp ec 1_ ,0, 
eci_ 
"In, 
,D: _ lest; G~n t ' 

nat e<'. 

~ :u"" n of tu 
C o r. h'_~r. ; t " 

" Ul 

r "'ta1 
. 

r, o. , 
• 

'" I '" 
429 "/1 . to 

, 
11 '·! . 4 

6,~ 1.~. 2 

T:.ror.:: 1: 0. XII . 

t ~ ~ s ~ tt , 

t- --' 0. 
":\)-

412 

11 

--
, 

TO 

91 

, • .. 
__ L.~ - -

- ,'. ~ ,. 
~ 

,,~p~r ' " 

c. , 
1..:\} ,. ~ teo 

6~ .!11.1 

t· . 7 " 3. 8 

.- • --
L~·:;o r.-

s tein ' :; . 

~ ' ~ . • 

'.' ce-

21: 5 i;). S 

15' 3.3. 
-- . -_., 
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Thul' by '"II'Iptoy ln ' bt)th d\.,tho,lfl nf t~Qlnt\on 1n th t l!l 

Pour or th~ six f ailures can be 

attrlhut .. :t t o mill<U(O.gTlOs e .. ( 3 '! . l nr-luen zae ",,,,n tnp;ttt<\.ee 

a/let OIlf' case of trf'llted penullIococcal l'1f'ningttl",) l atW1nf~ 

two C'.f .... t o be !":ccQunt l"d for. 

pl ~tp.d 1.n bot h \ nli'to.o('."'e) , but 0.1'1 ,1 a.n<l IIleohol f as t 

ba ci111 morrho1ogtcB.lly ~l';e'i1bl1ng ~ . t\lbe l'Culo~l'" were 

e r> i nal n'11" and the flubl<equent c11n1c,,1 o()',.!,."'\!: of thes~ 

tlo"O patient" tended t o c 'Jnflm the ~tlliY1n!lh or t ubl'tl"Cu_ 

I'H)1' '11"1110,,1 t 1 ,. .... h 1<'1\ .... "-~ tloJu" I"\.qp"d by both metho1 1! of 

tl<olatlon . 

1n .. l'li' l"lep of 1 8 ell"""' of tuberel1lotl s fI'lenlnr-lt t e: . SllI i th , 

Vo l J u ,," so n"- Cll l,M'f' (l 941'l ) ~ l "o ~eso rlbe Oll"!' NHle wl1.e l"e 

the pr~~encp of t hl:! O ~"n15:ll "! i n 1 trl'c t ~m"llT"!I . 

As the flul " WI'l " l!'(!Ually d h'l <'le~ M t w .... n the vari ous 

Thi 8 \ 0; "et out on t he o,-no"ltB 

ComMn1ng ant !' morte:G }tn.l po!' t !:lo r-te rn T"""!ult" . the 

follo .... tng flgUl'e~ are obtRin ed : TAble XlI. 

-

,,, ~1 S "" c1 ">en" 
Hive ~rec1-

'-"'II' 
"th'~ 5~Qc1_ 

".ell' 

" Cor:t~".l _ 
Mt~~ 

t.e r 0' tulea 
r_t_<: i\l, t e~ 

T;:!,U roo XII. 

, • . • • , • -,-- ~ ---Cuu,ll ~ "1:;:", 0H~~ .JTil PO' 'f _!..Ot" ,," t ' -1. ',~. 

t's ~ld (F _ ~ .~hl ! ~~s ~ O!"~H ' " LCI':,e r._ 

--- .220;'---1----
" !lo. ,. I: Ii 0.\ f--, '0. .. 

ste:n ' , . --
• o • • ' ~ . . 

4,0 ," '-~ u- v-.;- - " ~,, IvU 4 )U _CO '.C c,' 

439 'fl.6 "1, 6; "'t o 1 ~t 5 t 5'. s 

, 
n _: . 4 

" 14.2 n " 3. 8 l ~ ) .). 
_L ___ . - L ___ ---- -
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The ee results indicate ~ statistically significant 

difference tn the effic i enc . ., o f Dorset'" merUum over all 

the oti1!H" media Dorset ' s ver~U9 Bl acklock 's, P(0.00006j 

Dorset I B versu!' Carper ' ",P < 0 . 00005 ; and Dor~et' ~ vel 9U~ 

Lowen stein 's,P - 0 . 0023 _ a nd tend to confirm the finding s 

or Gl'iffith and Griffith (1907), Herrolrl. (19,11), Carper 

and Cohn (1933) , Schwabacher (1837) and ~cCarter and Kanne 

(1942) that a medium cons1sti!¥: of 2 _ 3 parts Whole egg 

or egg yolk to one p art wat~r or salin e , i 9 as , or mor e , 

e fflclen t the.n o ther mar .. complicated medi a , 1. e. the 

Lowenstein_Jeneen med ium. 

The fact that II glycerine free med ium ( Dorset) "'as 

the mo~t succs9 Qful , and t hat by the use of two glycer­

ine fr" .. med i a ( DoI'!'-et ' e and Bl a ckloc"lt',,) all but one 

o f the isolated !l traine wal'! obtained on nn .. or other or 

b oth ot' these media , ten~.~ to confirm the fin'Hng .. of 

Ca rper and COhn (1933) and Duoo>1 and Mi il iUebrook (lW, 7 ) 

that des!l1te the mar'ked eftect wnl ch glyce l"Ol has on 

the p;rowth of 'lertain straine of tubercle bac111i . it 1s 

not eese nttal I'or the init i at i on of (~rowth on artificial 

medla. 

In the one instance whe re both the s e media we re 

negative . growt h W!>.!I obtai ned. on a glycerol free mediu lll 

h.V cultUring t he tll'l"uee of the correl'lponcUng guinea n i g . 

Replacement of the wp-t e r In the D or~et tyPe of 

med ium by a notato extrac t ( done 1n the po tato egg ml!dium 

at J'llltcklock and Griff in) serves no u~eful put'no l'! e AI! can 

be '3l!en from the relative inefficiency of th1f'. medium, 

a nd has been l"emarl,ed upon by Carper and Cohn (19 33 )" 

A I! .. ach .. et of" fo ur med ta wet'''' invariably inocul!lted 

fl"om the content1'l of one te~t tll00, the 'llight l1. isT>arity 

in the contaillination rate~. of the d ifferent media muet 

be """cribed to faulty t echnique, and. it h worthy of 

note t hat Lowen~tein ' A med ium with its dye (malachite 

g r een) i n suppo1'ledly bacte riostat ic concentrations 

(O.O?5}i ) / ..... 
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The se result.1'I in,Uce.te ... ~t"-ti"'t ical1y ei i-;n ific l1nt 

diff!'rcnc !' 111 tne efflci ency o f Dorset ' s meclium over nll 

Dorllet ' s ver~Ufl Al acll:lo ck ' l'I , P( O. OOOOO ; 

Dor8et ' s vprSU ll Co:rpcr 'e, P <0 . 00005 ; a nd Do r~et ' ~ ver"Ufl 

Lowe netei n 'e, P • 0 . 0023 _ a ncl t", n<1 t o c onf irTl1 th e rinn1ng ll 

o f Griffith an,l Griffith (1907 ), Herro lil <19,51 ) , Ca rper 

and Coh n (1933) , Schwabache r (19~? ) anq HcCart",r and Kanne 

( 1942 ) that a one<t1um conll\ l'I tln l'\" of 2~ 3 " artll wholt; egg 

Dr I'll'" yolk to o ne 1lllrt wat~ r or I'Onllne , t l'l /;I e, or !l' ore , 

e fflclent than other !\!orp complicat ed med i a . t. e . t he 

LowenAtein_J"enflen med ium. 

The fact thllt Il. " lyeer"!.n .. fre p me 'Hum ( Dorl'le t j 'f1l8 

th e "l09t au cce,Q t u1, a nd thnt hy t he U'le of two Ir,lycer-

1nc frfH' med l " ( Dor~et ' 8 1ln<:1 B1 ac1,;10cll. ',,) all bnt onc 

of t h e 1sn1"ted "trll..in ll wa.~ obtained on onr 0>:' o thel" or 

b ot h of' these l.edlll , t .. n rle t n o<)nfirm t h" fin-ting" of" 

Ca rper a nd Cohn (1933 ) and Duho~ a nd l i rlcllebronk (lW, 7) 

that dee" lt e the :JIark!hi effect Which gl.ycerol has on 

t. h e " t'Owth of c ertain !'I t raln e of t ubercle bac i ll i, 1t is 

nat eSAential for the lniti at10n of g rowth en art ificial 

r'l edi ll.. . 

In t he one lnstance Where both the a e medla were 

negative , growth WBS obta1ned on a glycerol free med1um 

by culturing the tHo"uell of the correOJPonrling 6'1..!lnea ..,1 g . 

Rep lacement or the water i n th~ Dorse t t ype or 

medium by a p otato extrac t ( oone 1n the p otato egg- m",d i llm 

ot Rlacklock Il..nd Griff in ) p,eM"es no u!!eful pU"l""o!l e IH! ca n 

he >}pen from the relat1ve ine fflc1enc y or t h 1e med 1um , 

nn d. hae b"en remar1<:ei! upon by Carper a ncl Cohn (19~3 ). 

As each eet of" four "Ieo.1a we re invariabl y i nocu l,.ted 

from t he contents of one t ,,~t tube , the '!11ght d.i s p arity 

i n the contaminati on ratel'l of" t he ,J i f ter-ent m"d la must 

be aecribed t o faulty techn iqu e, and it 1 ~ wo rthy ot 

note t ha.t LOlfcnflteln ' f; medium .... tth its dye (malachi te 

g r een) l n suppo s edl y bacte rlof)tatic: c:oneentratlone 

(0.020;; ) / •.... 
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(0.025'%) had a slightly h:lghf'r MnWJinntion rate (not 

significant Da>l'ev<>r) than Dorsp t' s medium to 'llhich vpry 

l,)w cuncentratlolls (O, 0029,t ) of crystal violet had bpcn 

udd.,rl r.JI"rely tr:> obtain a sligh t colour contrast bpt"l'ef'n 

tlw 13<:'d tum and thp colnnir-s of t ubpTcl!' bacilli , and tends 

t o sup!-'or t thE' rindings of Curpf'T and Coon (1933) . 

:';'hilf' no att .. nt ton was paid to thp r ate or quanti t y 

af growth ('In thf' dlfferf'n t menia , th" bprpssJ'1fI 1 s tha t 

C'010n1"5 I;",nd"d t o app .. ",r ",arl1"r and be WOT''' nU/l\nrOUf; 

r..s a l'ulp on Lowf'r.s tf>1n ' s ml.'ujurn , ani an int"1"f'stlng fact 

1s that quite n"gardlf'ss or tb .. m"dj.l1!Jl in which t he 

fibr!nf')us clJt -.ras 1mb('dd('d , t! rowth tnval'i(lbly OCCUl'Tf'd 

J.round tI ,,~ clot provi(!pd thprfO llUS fin conta"1lna tlnn 

presen t. 

'\5 Tcg(.rd:3 th" res1l1ts of culturp of contaminCltf'(! 

!lIF. t<'T ill] trf'a.t.",d wlth tJ,(l c')llcentrntJng agentc, C'UltUTPS 

wire ol,talnEd front each C"SIl by bo th mf'thods f'mployed 

and ~ltr.cugh no really sirnificant dlffm"encf' existf'd 

ill tho" total ponitive r u te s of th" t",o m"th'1l'ls (P_ O. OI07) , 

th( signifi cant difff..rence presen t in th·~ t otal c: ontarn­

ination rates ( f' < 0 . 00003) proved the trisM.lum phospha te 

proc~1ure to homogenise ma t f'ri:J.l aM "petroy c(mtamina­

ting organiSl'\s m.)]>e satisfactorily than JunF';mann ' s me ­

thod as shown on th e Opposite pug", in Table XIII . 

Con:blnt ng th t> N suIts of th e two mC'thods of con c:en ­

tra t lon in Tablp XIV ( bolo?!) it 'Ii!! Sf>en tha t Lo,,-pnstp1n' s 
':'b].:; hU , I!'I. 

-':;;Sl!l T[ Ol LU :,;d r l ;.., '~, ll>L _',, ~Tl u~, : ,E'.'lu:ue . -
,;l.<~ _ Lo, ... , -

_ TQt~l " ur.el;.l'. loc~~ ;:Dr: er' ~ H. l r ' • . 

::j-; ,--
". ; NO , , h"c . , !, o. , 

0 ', . 1 ~ r~ol"e r ~ 1. 'j~ 1W 1 -'4 l 'Jl,.' 1h4 ,,' L,,4 ,CO l!)~ I, 'c' 
o~it;,. Sr- ol- l~~ I "e"" b4 1 '! L vt . ~ ~ . ~ l;~ ? -1 • 'J :7 w ~5 . 7 

el'" ti', e ~,'eo l _ 

c'~n' 
, 

, 'u'" , ,"'t.,,1-
". ted , 

""oe r " t·" .• , ~~.9 L~.; _::..l rorta_"ir~uc b~ "l'l" (. , B , 
~ . ~ 

----- - ----: 
II'IPd 1um! ••••• • 
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l'I",dium r pplae ... s Dorsf't ' s ]l'pdiUlOl a s b~lng mos t satIsfactory 

althourl1 th .. d lsparity 1s not s t:l.tl' st1cally sipntf1cant 

( p = 0 .13). WIllI .. th p dlff l'TPnc<' exist:!n!, h.,t .... <,n th" 

r<'sults obtaln .. d on DOT~ ... t' s "md CorpE'r ' s ml'1 13 tl re 

agafn sirnUtcant (p< 0 . 00005) , cC"l!>'pari.'5on of r l'SU}ts 

on D<:1Tse t' s a nd Bla c ylocY ' s m<",lta on t his i'lc"tlslon 10 

not TPvenl any r<'a1 stgniflc~nt dlff ... ~ pn("p (p ~ 0 . 0114) 

and tpnds to SUPli(')Tt t Il" eontpntJon tl"11i. t littl" or no 

T' ''a l dtfr"TrnCf' pxlsts b"'tor""n th" v'! d ous lII"d111 e'lI pl01 ~ 

('d , the .'5 1",[>1" on"s penP Tally belnP' as .,ff101 .-nt 'JS th .. 

mare c O'llp llea t f'd l'If'd t >l , nJth ollf!:h in th1 s Inst3.ncp 

PIla t .. ,.!al (hllS .... 1 pnldlltn) . pr obably oont a1n 1nl': mllny 1I)'11'e 

t uhf'l'cl" bacilli p ... r lJntt v01uTf' tha n m"tl'rl a 1 (C f'r"'brn­

spinal rlutd ) rl('al t 'w ith in th " I'Tf'v1ous <'lI:p"rlm!'nt , 

<'II.G !'ml.<l cyerl. 
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Human an~ bovine tubercl~ bdc tlli pnss~ss certa in 

ctnractflrlstlcs 'h1.ch r:m.ke it po s sible t o dlfferpnttate 

t hem qu it!" rleftnltply i n llO;)s t Instancl>s . 

Th pse characteristics are t he rollo~lnp,! ­

Morphr) l oqr . 

As a rule the human type of bacillus ten~s tr) be 

lonR , thin and curved and to show granular staining . 

Th~ bovinp. type on t he other hanrl tends to be shorter , 

str a i gh t 'lnrl thick "ith more unlfol'1'l s taini ng . Their 

m~rph<)logY I hO"l'E'vo;>r , 1s so v " rb.blp and is Sf} rlependant 

on nnvtronmenta l fac tor s , t ha t no 1'",}111nc(' 1'I'ha t sopver 

can be placed on these characteristics as a mpans of 

distinguishing the t ypes . Thl~ has b"<"n gfmp.Nlly a c-

eeptM by all investlg<" to:rs, an<l has been cO!!l plet E' l y 

i gnoTPd in this inv!Js t iga tl on . 

CuI tilT' ", } Chlll"ar.tflr1 st lcs . 

Sm ith (1896) .,.as the first to nllte tha t tubm'cle 

bac i lli isol~ t~~ f r om human sp~tum ~rew freely on sprtlm 

while organis~s iso l a tne from cattlp r,l"PW vpry spa r sely 

an that mea1.um . 

Dorse t (1902 ) fauna tha t on t h e ~ gf' meilium "('<lisP("! 

by htmself ~lm ilar ,Hfferenccs f!xistcr'l be t w{'''n the 

bac illi iso] a t e'" f r OOl these t ,,'l S'lUrc es . Group 1 

(bovine typ(') sh,...,,,,,," scanty gro1¥th , anrl in culturf's 

fr o:n th<' guInea p i g t hp. co] 'mi":l "'ere small , fla t ami 

t enol'O' to cos.ll'lsce . The gr o'7th in C'Tpsh c ui tnrl's "!fas 

moi s t , 1';] isteninr" '3.00' c ould easily be brough t into a 

s t a te of finp subdiviSion in bnuI llon . Group 2 ( human 

typ») i n or iginal cultures shi'Yl'l'"iI r :mnrl , ele va ted 

eolonies , ana in subculture the gr O', th ",as mort' abunr'lan t 

than in group 1 , and c ould not he broken up so easily , 

being also mar" ailherent t o the me(1lurn . 

The sharp"st separation Into r'ltfferen t tYpflS , 

hmrever / • .•• • 

I 
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however. wall marle by Ko '! _el , ''I eber and Heu!!!! (1904i 1905) 

who , by ulling glycerine boul110n a~ the ~i rferentiat ing 

medium , noted that the one type (human) grew lu~rlantly 

and rap i dly whl1e the o ther type (bovine) g rew eparsely , 

more slowly and unrel1ably . 

Thl~ wile the flret time thRt g~yeerlne hllfl be.m used 

1n 8. dlfrerentiating medium, but the r~8ulte were 800n 

confirmed by many work.ers including the Briti llh Royal 

Commission on TuberculoBie (R . C. T., 1907a) . 

The ccnclul'llono!l all to the cultural characterleticlI 

8.1! g iven by the Royal Comml~ ~ ion Rre eo~eWhRt compli cated 

by the varyinv methode lI~ployed by ite different inveeti_ 

I':atore , but ln general , bllsing concluA10ns only on the 

amount an" rapidity of growth , they eonclude that all 

culturee fall lnto two broad cla.~e~ _ $ dyegon1c or 

poorly growlng el ... ~~ , ann a 1!11t10nic or goon growlng 

claes (~ . C . T ., 1907h) . They Rlso st~te t~at dlfference e 

in gro >1 th become more marl<; ed on l'Iedl" containing p;lycerol , 

as gro~th of early culture9 of the first KrouP 19 l1ttle 

if at all aided by glycerol Wh11e n;embers of thp. second 

clas'" l1sually flour ish lIlore luxuriantl.y than eve r 

( glyceroph111c). 

They go on to state , howeve r , (1l. . C. T ., 1907c ) that 

variatlons do occur and that the better growin~ culture~ 

of the t"1l"flt class may d i ffer vel"'f slightly , or a pnroxi­

mate c~mpletely , to rather n oorly growln.!: eulturf"e of 

t he eee ~nd clas~. ThUll While this method of d1fferen_ 

tlatlon can no"~ibly be reli ed on 1n the vast 11ajority 

of cultures , beC5l!ISe of the above menttonf'd vari"nt8 , 

erroneous ree111t~ can bl> e JCl)ecten 1f f'ole r f" liance i s 

placed on thl~ method . 

Another cultlU'al oharllcterlstic to be oons t dpred a s 

a po~ " tble me8l11! of dl"ffer '"nt l.e t10n 1~ thp p r operty at 

p 1gmentAt10n . Arpad (1904) I!tated qll i te rlefln ttely 

t hat / ..... 
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that the tnnrmttoo Qf an orange to brick red p i gment on 

p otato waa A distinctive characteriet l c of the human 

type of b8cttl ue. 

Late!' Invel!ltlgattonl! have , howeYe r, "[nun l this very 

il'retSU1ar 1n . ppearance (Park s.nd Krumwel"e , 1910a; 

Blacklock , 19~2b) and not invariably correct (Park and 

Krumwelde , 1 910a) lUl the ~e investigatorl'" fou nd some of 

their bovllHl ~trAln" to be e.lmllarly p i gmented . Novick 

(1919 ) aleo de acrlbf)16 I. p l l';'1lent cd bovine ",train 1n h18 

eeries of ~enlngltll! caee s . 

On other me"!a (sl!t"lm or e gg) plgment l'lt lon Is even 

more vartoble . Gri ff 1th (1916), uein" inen1s!'et ed b0-

Vine eerum found p l~~ ~ntat lon t o be very charact pT'tstlc 

of the human variety . but ~ubl'lequent workers Itl!:e Black_ 

lock (1932b) foun d it t o be Yery var1able an'" t o (jepend 

l llrgely on the part1 cular serum used. 

Egg medl a are even l e lil~ r e lill,ble as many ha'llRn 

etraln~ fa l l t o produce p1g~ent en ~uch medla , although 

Pill'\!: and KI'!1mwelde (l910b ) do report some sucee"'~ wlth 

it . Bl acklock (1932b) however rep ort6 some of h is b o­

vlne I!!tr.ln~ as ahowin~ p lnk p l gmentatlon on egg 'DeeUa. 

The above can be I!!ummarlsed by statlng that although 

definite p 1gm entat1 on (e9peelall y on p otato) is sugge p.. 

t ive of a particular strain b e ing of the human type , 

t h is reault should be correlated with rel!Oult", of other 

t yp l ng eXperil'lente befo]"!' the organ iem 11\ finally cla!l~ed 

~s belon~ lnK to one or other of the tyPe!! . 

Anothe r po~~lble d1fferentiatlng f eature between 

the two types we ~ 11ecovered 1n 1904_ 5 by TheObald Smith 

Who publl ~hed h i s observations on a characterl~t i c dif_ 

ferllnce i n react ion curves olJtained when the human and 

bovine t ypee of tUberCl e bac11l 1 were l':rown ln gl),cerlne 

brot h 11itlt an initial Ilcl ,j T'llactlon t o pheno]:phtha-

leln . The bovine tub~rcle bacllLl.8 during g rowth 

g raduallY/ •• • • 
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g radually qecrea~ed th~ acidity of the medium u ntil 

finally t hl!' r!lactlon VfHI about neutral. 'rhe human 

bacUlu" on the othf'r h!lIld , aft er l n1t1al a1'ka11 n ro_ 

rluoti on , ,,"oon caul!Pij t he lnad ium to revert t o itl! in1tial 

low pH . That il! to flliY , the fina l r eaction of t he 

bo~ine culture WR,," about neutral wher".!L1! that of the 

human cultllrea wap d ecidedly /lcVl . 

S "' ith l ~ vi ew briefly w,,,,, that t'le hUr.lan typ e wae 

a b l e t o utilize glycerol with coneequent p roduction of 

/<cia , wherea'3 the bovine bac ll1u ~ waB unab le t o UBe it , 

e n(l ao caU 'leil an l n~· rea'H!<l. h,ydrolyels of 1'1'Ote1n lUli"l AIl 

alk alin e re " ct1on. How("ve r thlO r(l 9ctlon curve o f bro t h 

culture", is d et l-t'IIi1ned by so ru an.y fsct"r» , such as the 

n rorluction of" /il·,mon la , carbon (ilox1<l.e , amino "cirls lirld 

other Iluhstances !10m/) of Which are volatile , that It. is 

81mo ~ t lmpo ~ 'Hbl e t o <'i et " l""Il1n" whe t h o; r the nrooue t. 1on o f 

aci c:! 1 11 due t.o <li",lntegrll.tton at' tht> .;:lyeerol 'oy the 

he.e l 111 01'" t o hydrnly&l" of prott>ln 1II 11terl al. 

The generQl op 1n10n reg ll.t"(Un or; t h 1 B t "e t 1e that, 8.11 

a rul e the r f'8ctlon curves of t >t ", tw" t.ype ... d1rt'er e )C f.lc tly 

as Sm1th cla i med , but t h!lt tht s dif" t 81'"nO" t'l no t t o l -e 

expla1ned on IIny fl.lndam~ntf.l ph1111olog-1cal rl 1ff erence 

( Harden , 19 1 ;\ ) l n the nletabo1111m of t.h" tva types , aUflh 

af!. Ii cap acity . or want of Ii canltc1ty to utill"e glycerol 

and ~ n form acl <l. from it as s~1th maint a1ned , but rather 

t hat thea e 1.1ff e rences are lIi.nlply rela t ed t the 

diff er ent rates a nd <.tuIH' tl tv of " rowth of t he two types 

of o r ganism ( "R . C. T . , 1911a). 

thu 'l !!uch dlff "'re nce !! of 1'",,,ot10n .... e are ob eel'Ved 

o nly e e rYe in efff'c t t o g lvl' 1n1'r")I''' lIt10n of th" !:!Me 

'k ind as can be obtained moT'~ eeetly by ob!lel'Ving the 

rat e " nd qu."ul"City of !l;roW"th on 'far ir>ul'I !'!oltd media . 

',~hen the t echnical <l.l ff1 cultiel" llnd t he tIme (u p to 

:3 mnnthe/ • . '. 
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:5 monthe) requlrerl for thl'3 t"'lIt are ('looeldered, it 111 

1'111\8.11 wonder that very fe ... lnvestlgators have employed 

it at all, and certainly none have U(le" 1t during the 

last t"l(O ,1c cade6 . It has belm COMpletely il1eregllr<led 1n 

the present lnvestlgat.lon. 

Antigenic Structure. 

Although Schaeffer {1940) Claimed to nqve isolated 

u proteln antigen epeciflc for the bovine type of bac l1_ 

lUll. there 111 all yet no rf!cognll1ed !Jerologlcal methoil 

of dletlngu tehlng bet"een thf> two types of llUlllImalian 

t'.lbercle bnc l 1li (Bergey , 1948 ; Tapley !lnd 'lil1son , 19480). 

and there have b e en no reports of type determination by 

lIuch method e. 

or the vflrlous differcntiattne tcstf.\ mentioned 

abQve , only tho~e of growth and p igmentation on eolt d 

!lIedia l<re generlllly employed , snil vllriollB t",chnical de_ 

tail" concerning thel!>!! test", will now be di~cU8'led . 

Acceptin~ the fact that the mast c onl!>tant dl~ferenc e 

noted so rar betWeen the wo types 1s 1n their relative 

nmollnt~ or growth , the problem ig how best to d~mon8trate 

thi! dll1Nlrlty . 

It ill freely conceded that ther'" 1", a ",lowly inc rea_ 

~ine; luxuriance ot growth evU_ent 1n rrost I!Itralns upon 

repeate,," lIubculture 1n the laboratory resulting rrOlli 

8. progre8~ive Ililaptation to an artlrlclal e::dgtence . 

(Park an1 K ~Jmweide, 1910cj Cobbett , 19178. ; B1~cklock, 

1932c; and Tapley and ~11~on . 1948a). 

The question t~ererore arl~e~ at What period of 

lIapropnytle life are Cultural type charact"'l'latlce likely 

to be most dl. t1nct. 

It might be thought that the most favourable period 

ror/ ..... 
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for brtn~lng out the differences 1n the cultural charac_ 

teril'tlcl'! of the dlffer~nt typel'! \{ould be when they are 

still recently isolated rro~ the an1mal body and before 

adaptation tn the new cDndltlon~ of 8&prnphyt l c existenc e 

has had tlme to blunt the point~ of distincti on. But , 

B~ Tapley and ~11son (1948&) point out , both human and 

bovine bac i lli are equally strict narme tte! and both re­

qu ire a c ertai n ttrzl8 to develop their representative 

cap.cltt~e for growing on art ific i al ~edl.: moreover, 

i n eac h type d i fferent ~tralne adapt themselvee to art l_ 

nolal media with different de~n~t:ls o'f rllpldlty and b e_ 

cauee it 1, not eo much the reanlnee~ ~lth which a g iven 

strain will grow On artific i al menia at the ~tart which 

givee ue the deSired intimat10n of the t ype of the 

Itra1n , as the character and th~ degree of luxuriance of 

growth When once the prel1m1nary ~1ff1cult1e9 of adanta-

t10n to a new environment have b'!en overeome . It hi 

:for th1e rp."'on that 1t ia probably le~9 e,,'1Y t o ju\lge 

thp type of thfl atrain froI1l first generat ion culturee. 

However , although Cobbett ( 19l ?b ) mainta1ne that there 

la no nped to hUrry the examinat10n , mo~t lnv~a tigators 

prefer to procee" vith the lnveetilSfltion on the firat , 

or more frequently , the eeconQ or third generationp , 

not1ng that the ~1et 1nctlon tenda to beco~e Ieee marked 

When later generation" are ueed . 

The~e ie , ho~ever , cOM~lete unanim1ty ahout the fact 

that lsolation of the organ1sm ~ust be made on glycerol 

free medi a, and all '1ubculturea for tTPin~ purpo~ea done 

from these media . Thls 1s eo becau'Ie the bovine bac11_ 

Ius can adapt it~elf very well to glycerol and eventual­

ly corns to be qui te eugonic 1n character. 

The next quelltion Which ar1see , 111 at What age are 

the character!! of a part i culllr culture moet clearly mar-

ked ; in other words , 1'1 it the rapidity of growth or the 

quantity of ~rowth which is mo~t 1mportant to determ ine. 

Continued/ .... • 
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Conttnupd g~vth heyond 3-4 we~kft 1 ~ not marked with 

81tfl;Onle cultures , ;,htl e mO.G t dyegonic stra!ns continu e 

growing slowly beyon~ that time ( Cobbett , 191 7t). Ac_ 

cording to Cohbet though , the rate of gro~th Ip a more 

va:rlphlp factor than ultimate quantity p r oduced and he 

regal"de the lat ter a~ the mos t imnortllJ1t feature . Con_ 

ecquently he preff're to Bet no partlcul ... r time limit 

a t Which oultures should be read tor .mount of growth , 

a nd Judges each case individually . 

Park IltId Krumweld e (1910d) however , e et It time limit 

of ;S welJk.~ for growth to occur on thetr c1tltur"'e , 1. e . 

they do take rapidity of growt h into account . ihey &d-

mit , however . that camperlng the growths Ii week later 

(4 weeke In .. tell.d of 3 weeks ) Ud not make an.v appreclable 

differ~nce to [' ",sultH obta~n~:! . 

Finally , thp- quelltion r"mairu' a6 to what medium ill 

the beet to u~e tor elIcIting the"", ,Uffer 'nces i n growth. 

The ideal medIum wou1<l have the followin :{ rropl'rties : 

(1 ) It l'!hoilld be un l fonn 1n ltll results, i. e . 
grolo'th should not fluctuate ·.I i th diffe r ent 
bntchell of media used. 

(2 ) It should b e eeueclally adapted for the growth 
or eu~onic stI'Ain~ so that the beet po,,"sible 
gl'Q~th thes~ etra1ns Are canable of 1s brought 
out , 

(3 ) It would be pret e r~hle I t g rowth of dysgonic 
st rains were S(lmewhat retarled on thle med ium 
ae thill w<:lltlri wVlen the gap be t'~e en dyegon ic 
and eugoni" tn>ee and fac i lItate the i nterpre­
tation of results . 

'/lith re!';ard to th.e f ir!'t point , In t he absence of II. 

SUitable eynt'letic 'lIedillm , t'l" s i mpl est noss i bl .. 'lled illm 

would be eXpected to yield the most reproduc i ble re­

eultll , and Dorset ' s 'Iled, lU I!! anet & pota.to mB,llul'll i mmed i at e_ 

ly suggest ed themselve~ , Tva media were u sed , for all 

Co!:>bett (19 17g) euggeets , the det"'minatie>n of cultural 

char~cte ri~tics t. not ~e> ea~y that one can afford to 

le>~ e ~ny informat ion t hat ~ight be g ain ed by widening 

t he/ ,. , ., 
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the range of me~19 employed. 

The potatoe~ an~ egv,e uKed tn th~sp med18 nre o f 

COU1"II!! variable ractOl"!! all thl'll" cOlllpoeltloo~ 81"" BUb­

ject to chlln/~efl , but a certain amount ot control can be 

exerei~ed on the latter by obtainln~ freeh egge from 

the lIame source of lIupply . 

Ae r .. garde th~ eecond anil third 'Dolnts mentioned , 

glycerol 1l! the obvloue !'<uhetru1ce to lncorporate 11'1 the 

medJ.Il . for while 1t hall Ii det'lnltl' stimulatlng erfect 

on the growth ot mogt human typee , it ueuall! hae a 1"8-

~tralntng effect (or at the most a very slight Gtl~llatlng 

errect) on bovine types . ThUij with tYnical Iltralns at 

leAet , o11ft'erencefl 11'1 g:rowth Bhould be maximal. 

The media used for type determination are thus the 

tollowing: 

(1) Dorest ' " egg medium prepared 11'1 e~ctly the 
same way ag ror isolation purooses . 

(2 ) Dorset ' >:! medium With gllGl!rol ad/lei! to make 
a final concentration of c~ , nrePa~e~ in e~_ 
actly the ~ftme way a~ the prevtou~ medium . 

(3) Glycerlne potato med il.D!l prepared a ccoI"lHng to 
the metho<t employed by Park anli Krumwei<'te (1910k) . 
F'rl!",h notatoell wert' cut into cylinderll by meanll 
of a cork borer with a diameter IIliRhtly smaller 
then the diameter of the potato tubee used . 
The cylinderll ,[ere then cut obliquely in half , 
and the halvs~ lIoaked in 1 : 1000 sodium carbonate 
s<)lution for about 24 houre . After this the 
halves ''''ere placed in the potato tubes Which were 
then f11 1ed vith a 51 aqueoull solution of gly_ 
cerol and nlacPd in an Arnold steam IIteriliser 
ror 30 ~inutee . after which all hut the glycerol 
lolut i on remaining in thp bulb of tne tube ~aB 
poured orr , cotton-wool stonpers replaced , an<t 
the t .)OOS autoclaved at 10 pounds pres8uJ'e f o r 
twenty minutes . 

After inoculation , the cotton_wool stoppers 
of the tubes were sealed with p&r8tfin wax. 

This mediu~ has the advantage that, apart tram 
giving the usual growth differences , p 1gmentory 
tendencif<s of atrain~ are ulluall,'f brought out 
1Il..~ lmally • 

Growth of bovine strains on these media (although 

8ubJp.ct to definite variations ) ar e chnractp.ri~tic811y 

'Poo r / •.• • 
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Fig. 3 •. 

Grade :3 gr<."lltthl'l ot tuberole 
bacilli 

Grade 8 growth! or tubercle 
bacl111 

• 

• 
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poor al'l,l sparee 9.I1d u!'ual11 lar-kin" in Any p1.!Vllent. 

Dysp;onlum l s pos!'Iloly beat b-l"(lught out on the glY(l srine 

potato medl~ and has be en u~ed with great eucceSA by 

Park and Krumwelde (1910'0) ; Grifftth (1919_20); Rlacklock 

(1932h ); Grlff1th (1934) ; Rnd Blacklock and. Griffin (1935). 

Growth (especially on the e~ An~18.) t~nde t o be rAther 

moist and eml~le1t"t e<'J lIluoh rna!'s readtly than the humAn type. 

The hUIlI8n Variety in typical forr;, 1e almos t the 

exact antltheals of the a bove. It 6 rows well on all 

mertia , especially med iR containing glyeerol . and the d ry 

hP.Il11f'r:\_Up warty appsllrance, p arttc'.llarly on the po tato 

medium , 1~ very eh"-l"'R.ctel"t"tle especially when pigmentat l on 

ls pro" " ent liS well. 

A ... tnr a .. CUltlU"sl tl"flprncterl .. t ics were eoncern!!d , 

the typing p roc~dure w~e then ns rollows : as 900n after 

l",ol!!.tion "'8 pos~ ib1e first generation oulturf!9 w~ich 

had never ::olle into contaet with gl."eernl W!!rF culturerl 

(in th .. inoculation box ) onto two bottle" of u l a i n egg 

medium, two bottles of 5% glycerol eeg a nd one ~ot~to 

glycerine medil!rn . 

The eg~ media 4e re incubsterl at 37 degrees Centi_ 

gra,le for 3 ;lee"" in an upri~ht pol'lltion after the ad­

d ition of ~bout 1 cc, of ~terl1e R~llne to prevent rlry_ 

1n,g out of t he "lediulll. 

For ea'H) of recording cultural 1 U:'I1.H'l l'mces , numeri_ 

c .. l gralle", of growt h nl' ulled by Park llnd Krumlftllde (1910d) 

\ferp "dopted . 

thus gr91.es 1_ 3 spllrse; g r a,des 4-6 moderate; and grade!! 

7_9 1:J.:ruriou9, a, illustrated in figures (2) and (3) 

The t otal amount of ~ro~th in 

the tubes Wa~ eimnly Ju1ged by lnspeet10n ot the cultures , 

!lnd/ . ••. 
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poor and spar se s nrt usually lank1ng 1n Rny p 1gment . 

Dysgon l em 1s poss i bly beet brought out on the glycerIne 

po t a t o medlu~ and has been used wi t h g~at 8ue~e8~ by 

P8rk: and KI'IliTlwe l de (1910b ) ; /}r tff1 t h ( 1919_20 ) ; Rl/lCklock 

(1~32b ); (kl ff lth (1934 ); a nd Blacklock: ann GrUnn (19M). 

Gr owth ( eepectally on the e~~ medta) tends t o be rather 

moh t and emille ttt e"'l much more readl1:' than the human type. 

The huma n varl e t y tn typical ro~ Is almost the 

ex" c t antltheel e or the abov t' . It grows we I1 on all 

mertia , especially med i ... cnnt.ainlng glycerol , and the dry 

heApstl-up warty appeRrance, partie'llarly on the potat o 

medi um , Ie ve ry ch"racterl~tl c e spec Ially when pigmenta tion 

1e pre s ent as well . 

A<>. ftu' 8" cliltUl"lI.l (lharactert~tlcs weI'<' concerned , 

t he typl ng p r ocedure .... as then n~ follows : as soon after 

1 ~o18tlon 88 po"~lble first v,enerstton cultur!'!B whlch 

had never com e t nto contact; With !l;lycerol "Ierp ctllturerl 

(In the lnocu lation box ) o nt o t .... o bot t le~ of nlal n egg 

medium , t .... o bottles of 5% g l ycerol egg Bnd one potat o 

glyc e rlne medi ulD , 

Tne e~g medi a W'e r e l ncubated at 37 d egreee Centl_ 

g r a,le for 3 We eI-.. in an u orl"ht p08 1 tion After the ad­

dition of "bout 1 co . o f ,terlle el'Ll l ne to prevent rlry_ 

l og out of the ~edlum , 

For ea~e of reoorrling cultural luxul'l:mcee , numeri_ 

cal gra~es of growt h a" ueeel by Park and Krumweid e (1910d) 

weI'f' ftdopted. Nine grale .. were III' )ltrnrily eelected ; 

thu,,> g:re.<tee 1_ 3 epar:Je; gra.lee 4-6 mot1er8te ; and grade !! 

7_ 9 luxuriou8 , ae 1l1uetra.teCl 1n fi g ures (2) a.nd (3) 

on the opnoaLte page , The total amount of ~rowth 1n 

the tubes '.i'a'l t'llmfJly Ju1ged by lnapectlon of the culture!! , 

anCl/ , , • ' 
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and 1oI. ~ m1nor va.rtlltton~ o ccur ati tl.:n ~t! 1n t he i nd ivi dual 

t ub",,, o f' a eet o r trnn ~ re r= . it >filS the rule tn ",,,lect 

t he b ... ~ t ;>;Mwing tub'! of' each p oll" or cultul"'!'!1'1 ror re_ 

cnrd1n,r the g r ade . It 11'1 only r esso n2ble t o eonei~er 

( IHI Pllrl( IIn l1. J(rlll:l'ofe i de , 1 9 10d , and Infl.e ~{loek , 1932c. 

suggest ) that t he b est tube 111. a n index of t he capac ity 

o f t he o rganl'~ to grow under t he no~t f'nvou rabl", oon_ 

1 1tlone. 

Glycerin e p otat o tube L'! wer" l n cubllted f' nr at least 

a :1Innth an ,~ then left on the b ench ~t 1'Onm temperature 

for A 'Ie!'!1( or t~o be'!"o:re be ing reaQ fo r the a Cll01mt o f 

g rolllth and the ~,re. enc e 01' a bsence of' p 1gmentatilon . 

Gr oOlth 'of 111'1 judged by i nll.pe ction of tne cul t Ure !! and r e_ 

co:rded nUllIP t"lc&1ly AS wi t h the e;';i; med la . 

In the event of /tny or t h~ eultu:re!! beirli';" con tllm l na.-

t ed , t he expe r1ment w .... ~ lm~e"- lllt e ly r p"eat eJ . 

found to bp- nec e ~ ~ary on ~lx occn~1ons. 

As holati on 'JA<> Bt tenpt. pd on ' 1yc e r 01 an" g lycerol 

frep med 1a , 1n the ev,.n t of g 1'O'ofth hel ng n r el!t>nt on hoth 

t YJ')e~ of "1 ed 1 &, an 1nd1c&ti 10n c oul rt of t en be ob- a1ned al'l 

t o the tyne of' t he :>artleu l&l" o r '~llni ~m by cnmuarlng the 

v, :rowthl'l on t h es e me~ l •• JU ig:llent of t hifl k ind (01'1 

f1r$t g eneration gro"' t h s) Willi , h o"ev er , n .. v er flnal and 

the p rocedure outl1ned a bove i nvariably carr1ed out . 

Virulence Chr;.racteri stlc !! . 

Although eArly 1nves tlgetort! ( V1l1em ln, 1868 ) had 

n o ticed d i f fe >'ence8 1n Virulence for an1m",lF of tube r cu_ 

loue materia! d erive"- 'from humnne and cetitile , it wn t! 

S mlth (1!lS6 ; 1!l98 ) Who f i r s t a titemnt ed tio correlllte 

thes,. d1rfe r nnces wi t h results Of cultural tt>sts noted 

1n t uberele bacl.lli d erived from h uman and bovi ne t!ou rcee , 

81n(' e then nu 'nerou~ o the r wor!<:ers ( " .• C . '%' . 1$)07<\) have 

conflM1eil t he s e findin p;e that hovine s , goats, sheep . p lge 

and/ •••.• 
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ar.d r abbits , while v er y 31t:Jc eptible to b ovine infec t i on , 

are relati v e l y r e sist:m t to i n f e c t i rm wi tb t he h umon 

t ype of bac illuG . 

llel'e , then , is an other meth od ofpo c:oi ble d i stin c­

tion b e t l'leen t :rpcu of tnb er c le huc ill i , Hnd all t hClt re­

ma.in s t o b e ili ucnosed Iu'e v arions techni ca l d e t ai l s . 

What i s t h e o."l imCl.l in v/h i ch tJ1<)3e rli f -fer en ce c: of 

pathOGeni ci t y will b e most manifes t? 

inv e utigati r:m per :for r.led wi t h t hi s po -Ln t in mi n d waG 

e ~lrri c d ant by t h e 51'1 Li oh ROyll l Com:nioui on (l907d ) who 

C'll'le t o th e con c l usion t oot " the r esul ts produc ed by 

inj e ctinc; t h e bovl ' l e t ub erc le b ac i llu s i n t o c a lves on d 

rabbi t s in the ab ov e olos c s are t hu<J v ery strikine: an d 

d efinit e , and taken wi th t he cult ural cha.r a cter s of t h e 

b Cl.cillur; . trl' f ord a t r ustwQrthy r.l Mlns of r e coc;nisinr; th e 

b cyin e 1J:lcilluo . Ind e ed, B S Q Ul' in v esti cation pro-

O'C'sued , we f ound t h a t i t Wl' S s ~.f f:t cient t o inoc1l.1utc 

t he T!-lbbit f o r difT~erenthcl dia{1l os i s " (R . C. T. l ')l l g ) . 

Par k and Krumweide (1910e) . amon cst other G, worki n g 

aloHe: t he s=e lin es a LIO f ound the r fl.b"bi t to be per f c ct-

ly nat i s :factor y for d i 30losis of type . Tile c alf and 

the rabbit huv e t he import an t a d 'lan t a.ge ovor other ani­

o als i n that t h ey v er y r arely c on t r a.c t n a t ur a l t ub er c ll­

l ous i nfe c t ion , and while the c alf is c on s ider e d j u s t 

a u r e l i abl e a s t h e r abb i t, i t s g reat er c o s t taken in 

c on j un ction with cradn g an d s t abling di ffi culti e s , h ave 

r.lade all suboequ en t wor k ers rely on t he rabbit to t h e 

ex c l u si on of a l l o ther anima ls . 

Acce pting the rabbit thon a s t hc most s atiofac tory 

an imal , what :'i. e the tlQst 8ui t able route of infec t i on [llld 

d08e of or caninlll() to enploy ? I t mu ot be r ememb ered tha t 

t h e rfl.bbit is J ef ini t e l y Clo~" e s 'luc ept i ble to i nfe ction 

wi t h t h e hum= type of o )'ga<"1. i am thM the calf o r g Ofl.t and 

c on oequcntly tile ll\fec tinc; dose muot b e more s tri c t l y c on­

trolle d than in 'lt h e CClS e of the l at t er t wo an Lna ls 

menti oo e d/ . , •. 
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mentionrd. fhi~ imrn~diately excludes tvo route~ of 

In~ection which have be~n employed for calvel and goate . 

nllIl1ely feeding and inhaln,tion . »~ a!l'lrt 1'rom the ,langeI:' 

to the oper~tor , the doee of baeill1 cannot be accurate­

ly cont"t"Olled. 

Fraser (1912 ) e,nil, Harvey_Pirie (1932) i n th1fl 

eO'-lntry h'lve employed an intrl1_l1t't1culllr route~ a moethod 

by which 1 cc . of a ~uepens\on of organi sms ie 1njected 

1nto the ~ynovi",l cnvity of the knelt Joint at' the rabb1t , 

and the teet 1 i'\ ju1ge'" on the rlegl'f!e of disablllty re_ 

l'lulting. According to thero the human type pronucel at 

moet It transient ~isturbance of function While the b0-

vine bac l 11ue event ually lel!.clFl to totAl dieorgAni!!ation 

of the Joint 'lnd dissemination of the infect ion . 

'1'h1e method hlltl , hO~'ever , not be!'n generally accep­

ted and mo~t worker~ have em?loye~ either the intra­

venoue , Flubcutaneoue or intr~peritoneal route~ of intro­

ducing infection for t .ype determination. 

Using th~ intravenou~ Method , it Must be borne in 

mine! th.n.t progreA!'iTe ,1h",,,,se . eTentlll!.lly re~ulting in 

denth , "'Ily be cllll~ej in rabbtt., by humlUl bacilli in 

adeq~ate nu~ber~ ~~pec11l11y ~ this route , Bnd 1l1thou~ 

R doenge of 0 . 01 mg. give!!! good r"""ult,, (R. C. T •• 1911c ), 

Bl1ght i ncrense in th~ B~ount often lead~ to equivocal 

resulte . In fllvour ot' thie IJ,ethoil , thoue;h , h t he fact 

that by e1l!t)10ying the COrl""Clt dOilage (0. 01 1IIg, ) re"'lult ", (lan 

of ten be (')btained in R month to sill: "'eek~ . 

As re~ardl!! the other two route~. the question of 

d.oeage ie not nearly as 1mnortant, and With rega~ to the 

subcutaneoua routp , Cobbett (1917c ) actually gael!! so fill" 

RS to state that human tubercle bacillt introduced eub­

cutaneously 1n any d.o~e , never produce I!. progreB~ively 

fnt al form of dieeaee in the rabbit . 

The usual subcutaneous dose employed 11'1 10 mg. 

(R . C. T., 1911c ). 
Cobbett/ ••.• 

I 
d 
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camps to the cnnclusinn "thut attenuattnn unil!''T a r t ifi­

c .hl cultiva tion i s as a rUle VPTY sllght , 'lnrl of tf'fl 

imp f'rceptible a ft "'r one r>r !r.')re 1 <''11'5 , ann th a t 'men i t 

occur::: it ~o .. e en cupric l,Jusly , aml 'voul~ SPl'm to b" 

rl e tpJ'!Jlim>r! by cause s />,bo1Jt wh ich a t pr !!spnt l1.ttle is 

'!'hun , while th is vi e.". is generally a ccepter!, r!e _ 

f ir itf' attpnua tion nf culturf's has berm n')tnd by many 

'.'()r~"nl including Par k anf! Krum"l' ill" {19l0r} 'lit, ,) nl'l t .. (1 

its OCCUTTl"nce in t ,!n of their bovine strains , snll thl" 

gf'neru l tf'ndf'ncy has b0en !')T .".orkcrs nnt to (1e1ay un­

duly the do1ng ()f vlrul .. nce t~sts . 

The ques ti()n whC'th"r p,ro..- th fOT virUlence tf'sts 

shoulr! be obtained from p,lycerol fTf' e mprlia or not , is 

apparent ly Unlmpcll'tant (R . C.T., 19071") aml many ,,"orkf'rs 

inclu(1 1ng: Par'll a n(1 l: ~lmVl .. idp (19l0g) and BlaCklock (1932d) 

prefer the us .. of glycerol containing merJia, as r,ro~,th 

of the human type is usually llInrf' rf'adily f'mulsif1.able 

whf'n derived from such a sourCE> . Th ey ~lso use (1 gro~th 

obtained fr om g l ycflrol rrf'e mer!ia and noted no dif!erencf' 

in rf'sults obtained . All workr rs are ho~ever agref'd 

upon tr.e f act that it is essential when dOing virulenc~ 

tp s ts to er>ploy young and vignrnusly I!'ro '.inf( cultures 'lb­

t ained by using subcultures n'lt mQr~ t han 3 we~ks old . 

The mf'thods u::; <> d in this invf'stigatt')n arf' tllf' 

fo110"'1.ng I 

An atte~pt .".as ma d .. t o do the virulence tpsts as 

soon after isolation as possible , but due to l ack of 

accOlnl'loda tion, this '.,a3 rarf'ly pos s ible bf'fore a mrmth 

at leas t ha d elapsed . 

At lea st 10 mg. nf vigorously gro~in~ subculture 

(m')s tly nn glycerine containing merlia) of bp.twe pn 10 and 

14 days aIel , wer fl inject.'d subcutaneousl,y into the ')ut er 

sl:r!:;.c£> of the :right t h igh of on e rabbit .". .. ir.hinr, at 

least/ •••••• 
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le lw t 1200 ern . Only one r Hbbi t was uoe<l for es.ch c us e . 

Af t er") to 4 month2; the r ab bit wau killed , fl. post-

mOl'tem examination per1'ormed nnrl rcsultll recorde d . Rflb-

bi ts dyine: be:fore that time were si milar .Ly rie,{l t vli t h . 

Due atten tion beine: p!dd t o the po ss ibility o:f vnrioua 

non- tllberc Ll.lous con ditions simula tl.ng tr.bcrculos is , mlly 

l'I,\CY·oncopi c lesions v;erc r e corded , und l ike Par); :mil. 

Krumwcidc (1910h) only tIJ(J power of the orcnni s:m to C,lUoe 

T!rOI~e8<live oi:Jcase W[lII consi dered _ t h e pre >len ce , num­

ber , dhd:ribu-tion i.e . the rlecree 01' c;enernli z(lt ion of 

the macroscopio lesicn" wer e au';urned a fall' in rl cJ( of t hi::> 

power . 

Whenev er a r"bbit died u o:fore the se t period ( 3-4 

months) with n o tubercuJ.ous leuions to a ccount for Jeatb , 

the t ell t ws-" repeated . 

In addt tloll to t his rou t e of i nL c c tion , crowthl'! con­

sidered to b<-l ()f bovin.e t ype on clutural charactct'ilJtl c e , 

were inocula ted in t o t wo mOrC r a bllito , 0 . 01 mg . intra_ 

vcnousl~' nnd 1 mg . in traperi t oneally , re(lpectivcly . 

POl' ea ch c ape , too, a t;llinea p i g was inocu l a ted 

s imuJ.tuneoullly with a BaopcnfJion o:f the orgrmism alnount­

i nc: t o about 0 . 2 me: . intrwnusculflrl y 1r..to t he right thi[")i 

to d ete ct nvian t ype ha cilli and enoure tw,t path oeenic 

nnd n ot oaprophytlc ,~ cid last b a ci lli werc beine; <le~l.l t 

Vii t h . 

I f not oyinG earlier , theoe Dl-ine':l. pies weI''"' killed 

after 6_ J_0 lI/e cko h ad elapsed , lmd exarni il,ed for tube l'Culous 

l esions [IS described in the section de.".linG with iSOlation 

of the ot'eMi sma . 

1.'e chnic a l ly , the preparation of the c ot'rec L J ose of 

t'llbercl c bac i lli f or i n jec tion is a moat difficult task . 

Due t o the natlu'e " f the !l\tJ.t crial , di re c t V/eighing of the 

Ol'Gflll iam.s to the corre ct wcigh t i o hat'dly ever a ttempted , 

and! •• ••• 
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10[wt 1200 em. On.ly ono rabbi t was use d f or e ach c a s e. 

Af t or j tc 4 month., the r a b bit wail killed, a post-

mortem eXB.lni n n tion peri'o:n:ned and results recorded. Rab-

bits dyin g be:fore t hat time were dimilarl y deal t wi t h . 

DUD R.ttention beine paid to the po ss1b11i ty of Vl1riou a 

non-tubercu lous condi tiona s imu latinr: tnberculosis, only 

i"llIe r oacopic lesions l':ere r e corded, a1·\(1 l ike Far].( and 

Krill~weid(l (l,)lOh) cn ly the power of the ore=ism t o cause 

I)rogroa<Jive (lisease I'IEW e Qrl ai(lcred _ the presen ce , num­

bcr, d l stribution i.e. the decrec of eeneral izat ion of 

the maoroscopic les ion s were M '> umed a fair incle x: of this 

power. 

Ylhcnever a r nbbi t di ed bofore the set peri cd ( 3-4 

months) with no tuburc lllous 10sion8 to aocount for u eatl1, 

the ~est ws.s r eps(1tad. 

In addition t o t his route of i n["ect1.on , c.;rowthu con ­

sidcrod to be of b ovin e t ypo on cul tl.lrui charllctoriatics, 

were inocula ted into t wo !~ o:re r (1bbits, 0 . 0 1 mg . intra_ 

venousl ~' and 1 mg . i n traperiton eally , r e<;pe c tively. 

For euch c aoe, too , a guiIlea pig wa s inooulated 

simultuneoas12 with a slwpcnui on of the org:'l-'1 ism ml1ount­

ing to ab out 0. 2 mG . intramus culp~ly into the r1 bh t thi~p 

to detect a v:ian t ype ba c i lii und ensure t hat pat h or;enic 

and n ot s aprophytic a cid :fa st ba c1.11i were beine dealt 

l"Ii t h o 

If n ot (lyinG e"ll'lior , the c:e OlineH pies were killed 

after 6_10 \'Ietoko h ad elCipsed, and e xa mined for t'l.be r culou s 

lesions n s describecl in the section dealinl.'; with iaol"tion 

of the orG3rli sms. 

Technic a l ly , t h e pre paration or the COrre c t dOtW of 

tuborcle ba c i lli f or injection is a moat diffi cul t task . 

Due to the nat\U'o of t he mat erial , dire ct v:eighin g of the 

or c ull lsffi::; to the oorrect v,'eir;ht i [J h al'dly ev e r attempted , 

und! ••••• 
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and the u~ual procedure 18 to we1~h out ~ore than the re­

quired weight , !!u.~pend l-t in a knovn volume of fluid and 

u~e proportlonRtely les ~ to get the e~act wel~ht requ1~ 

ed . Thle ye1~~t-TOlum~ rel~t1onBhlp of cour~a only 

holdA good 11" the organisms a~ perfectly diapersed. Due 

anparently to their hlgh lipoid content, theBe o~AnlBm B 

are exceedingly difflcult to a1,,'Oe1''l'' i n water llnd varloue 

surf/lila active agents hllve l)een 9lll]>loyed to give batter 

dt"'per!!ion . But While excellent diepel'a1on 1s ueually 

ohta1ned by theBe methode , there 19 no knowing What ef­

fect thel'll! agents have on the virulence or the orgnniElmll 

and nloat wor1<:erll have therefore !limply llBed water or 

!!ollllne as 'C'mulllity1ng agents . Thus !'olutions 0'( "'01.1ulll. 

taUl'ocholat'J , Tween an<1 lJ,lwmin an-1 even !!e!'U1I! pro,iuce 

very even IIUBpen!!ion~ , but they were not used tn this 

inve!!U"atlon 1n or<1e1' to n'Me 1'esult9 obtained etrictly 

comparable with t holle of previous Invel!tlgatore . 

AI! in mont other Inv~!!tigat l onn , molAt weighta were 

ue ed i . e . the tubercle bactlli were !!craped ofr the 

mediul<; and weighed nt once without the intt'rmedi!l.te .~ tep 

of M'ying them between "tflril!! nheet!' of blotting pape r . 

Rovine bac ill i u"ually emulisified reffiar~ably well 

but thi s could not be eaid for the hunan •• ri"ty . although 

u"e of nultures from glycerine contRining media facil i _ 

tated the procese elitS"htly. 

The procedure wus then a~ follows : a sterile 

stopne~ed graduated 10 cc . centrifuge tube vas accurately 

"eighed on a Bw.ird /lnel Tatlock Aperio·'l.io BallUlce to four 

deC imal place !! . Iho rkin.;.; 1n the 1nocule.ting box, approxi-

r..late1y 10 II!~~ . of gro,,,th wer!: ecraped off the medium by 

rn~an~ of a wire loop and ~epo~1ted at the bottorn of the 

we i ghee! centr1.f:.lge tabe Which wall reetoppered and weighed 

Its before . 

The we1.g~t of the tubercle bacill i could then be 

calculated! ..... 
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cnlculnt ed. A1tn ... littl e expe ri e nce i t "oon WIl.S P08_ 

Slble t o est lmate t ile amount of g r owt h to with i n 2 or 

;) rugs . of the correct we l ght , and if on "iielgh l ng the 

refJu lt lUlS f nun<t t o h e of th l e order , L e . 12-13 mge ., 

all of it ',-us inoculatef'. subcutl<neousl:r into the 1'",01)1t 

Thu s b7 ( .... 1' the maj or1 ty of 

rabb1.ts I'"oelved more than the r equired lioe...-e of 10 mge . 

subell t a neollsly . 

t:h en . ho tlever . the wel@lt exce eded Ib mg ll . thl' or-

ganl sms were g r 0Lll1,1 up in the grllduated centrt f'uge tube 

i n the l nocul at lnl': OOX for ten minuter,! Wi th D. clo .. e 

f1tttn~ pestle , After t h i s pll riod o f time a d l.'Op of 

I'ltsrl1e ", .. till' "'/I S a<l fled .. nil fUrther II;rl ndlng pcocef:«led. 

\lith . MaN" drop' WSI'e then jo;t"adually ad <led \lnt11 a f' ter 

30 T.llnutes' ;! r l ndlng the organlflme V8 T"S in I!. fairly 

reasoll i:lble s tat., 01' f1i ~perslol1 in about 2-:.; co . of watt1r . 

Art"r r"lldtng thi E volume accurnt",ly , the vol\Ullp or water 

cuntaining 10 me;;s . \i /oi S caleul atco Imd inject ed !lui.>cu. 

-tuneouely i~to rabbi ts . When 1 mg . e.nd 0 . 0 1 IIi !!.' . <'l.osaKe l'! 

we re r"'qui r'erl , the init i a l quuntlty "' et ghed was much le!! s , 

aad if mlCeS F-ary , the vo1U/1l e of fl uid a dded Wa s'much 

laJ"!,;er SQ 61'1 t ,) er; llble the des~l'Cd wtl i loiht t ll be contained 

in 1_ 3 ce . of th" wa ter _ a oonveu i tmt vol uoIle f or 111_ 

Ject1.on p urpo se s . 

A~ C?rper Illld Cohn (19 33 ) etr'~s~ . the e ",~ent lal 

step 1n the a Oave proc edure 18 ~rlndi ng o f the bac t ll i 

initlall.v 1'01' AOrotl pe r1.ot. of t im e without the ad<l1tion 

of any water, s nd i t was rou ncl. thBt t f thlp me t hod ItSIl 

IItrictly ailher~rl to , r e ll'lona.':Ily well dt~nf>rB"'d I'IUspenBloll!! 

were II.l~iayq obtslned . 

The quest~o n now II.r1A" " P.('I t o which ch"ract e l'"l ~t 1.c 

i s the moe t tnlportar. t. 1. e . 1t divergent reault!' n r c 

obtaln" d on CUltural and vtrlll" nce te8"t ~ , on wh ich one 

i s t h e final dec t~ 1on It~ t o t yPe p;o 1.ng t o d epend? 

Opi n i 0ns/ •..•• 
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Oplnlon~ hllve d i ffered on thl,. polnt . and ev~n 

Grtrflth (1914 ) W'ork1.nE with lupul! stra1.n~ rtrstly !)tres_ 

!! Sd cultural characterle t1.ce as be in" the most i mportant , 

bu t later (Gri ff ith , 1929 ) modlfied hie op i nton an d be_ 

l i eved that more r~llance should be p1aoe1 on virulence 

te e tI'! . .I!.t p:re~ ent thl" latter view, 1 . e. whether o r 

not a particular organill'll 1" capable of cauei ng progrsl'l­

!! lve dl e C'at! e 1.n calve8 or rabbit",. 1s gene rally accepted 

ae moet important , although the only sound p rocedure 1 ~ 

t o a sseee the type only after reviewing all it!! on.arao_ 

ter1~tlcs carefully, and tht.., is usually dons. 

Fortunately thl~ proble:1l doee not often ariee , and 

1 n the vast majority ot casell II definlte lnver'ee relation_ 

eh i p e xie te between the amount o~ growth on 801~ d med ia 

an" I'abbit Viru l ence. Great ~l'Ominence hns, however , been 

g i v en t o d i sc repancies betwe en the t'''o t et')t" by worker~ 

who believe in the essential unity of the t 'lbercl e bncil_ 

lu ll'! and I'er;al'd these d ispari tiell'! as proof of their claim e . 

They believe that all types are e ssentially the same 

and that the rUfferentlatlng- feature s mentioned above ore 

s imply acqu i red through prol onged reeldence 1n a part leu-

lal' hOflt. In othel' words , that a human tubercle bac illu s 

has certain feature A s imply be cau~e of pro longed res i denoe 

i n human t1s ~ue s W1 (l th"t it caD be converted to "'hat we 

now call the bovine baci11ut') by passage experimente 1n 

that animal. 

The faote , however , al'e that this h",,., nevel' bF'en ob­

(leI'Ve d experimentally, and While freely conceding that 

the virulenoe of an attenuated bovine strain can lIometime ll 

be restored by ... uitable paseage experiments, Park and 

Krumwei<1e ( 1910i) , R. C. T. ( 1 911b) , Cobbett (1917e) , 

Griffith (1932a) and Topley and W l1~on (ln~8b) maintain 

that the part icular type o f bacillus i s nev er changed . 

This/ ••..• 
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Th1l:l hell been cont'lrmerl by Frldlllont-MlSller {1>l39 } 

who nubl18hed a.n extensive monograpb 'In the subject. 

Rec e ntly Jensen ( 194Q} ~a" revlserl hia earlier opinion 

(Jensen and Frldmont_MHl1er. 1936 ) , and now regards the 

occurrence of mi xed tnrectlon~ all not necessari l y the 

result of ero"s infection , but sometlmel'! t he result of 

transition ot' types . 

The varl" nte u8u,,-11y encountered lll'e (1) "trll1_118 

which grow poorly . pO~lI l bly p roducing p lb~ent and g lving 

t ypical human r~8ult" on rabb1t inoculatlon . The ee 

Grl rn th (1924) claesl!'! e" as <1YlIIgon10 human in type. An 

additiona l variation r arely encount~red with stralns l1ke 

the above 18 f or virulence to be attenuated for the 

Kuinea p i g . (2) 3tra1ns which grow rather well (rllrely 

quite Be well B~ the typi cal human etraine though ) . 

u!!ually pro"uce no p i RIRent , but are highly v1rulent for 

t he rabbit . Theee are clase ift ed by Griffith a e being 

eugonic bOTln~ etralne . The perplexing caeee , however, 

are tho~e (3) which grow fa1rly well , li~e the one Just 

mentioned , but 1neteAd of hav1ng the etanda~ bovine 

The v1rulence , have no intermediate effect on rabbitI'! . 

v1rulence ot ~ueh etrAlns can often be restored by 

paeeage expertmente , and mo~t workere claeslfy them ae 

be i ng eugon l 0 bovine 1n tyee , eenec lally If they produce 

no p i glllent. 

Definite eugonic cultures (I.e. of fl luxurlance of 

growth exceeding the eugon1c bovine etraine ment loned 

above ) proving Virulent for the rabb1t are Invariably 

mixed strain!! , 1. e . bovlne bacl111 are present ae wel l 

(Grlf1' tth, 1914). 

It muet , however, be reneatp.d thAt .. uch etralne /le 

thoee mentloned above are rare , flnd althouKh they have 

been recovp.!'e,' from eputum (Grlt1'tth , 1916 ), bone!! /lnd 

jolnh! •.. 

• 
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JOints (GrHfith, 1916_17) and ceI"lbro_ s n 1nll.l flu11. 

(Gl"lff1th, 19J2b), most of the"! are confined to calle e 

Of cutaneolls tl.lberculolli~. 

geeing then , tlUlt thp vast m!l..lority Qf' culture!! 

conf o rm ", t-,.ietly to typ e, the ques tion arises as to the 

neees",i ty o f doing al l the tests mentione'l rout1nely fo r 

type (I,etennination. 

/>!orpholog-ical , antigenic amI reac tion curve test ! 

hll.ve :..lre!lfl.y tJcen <'IellCr1hed as unl'"<!!l i sble or re<'lun<'lant, 

a nn have been dl ... regarded by nIl work erI'> c onducting 

!!t ati~tieRl eurvey~ regl\r<'l1ng the i ncidence 01" boVin e 

lnt ec tion . 

Cultural test e are relatively eAsy snrl cheap , but 

the !l"'-'11e canno t be !'ai<'l for virulence te!lt .. which , i n 

ad 11 tion , are time conl"umlng . Thu~ while cultural te s ts 

are invariably done , the tendency has been , e !lpec ially i n 

l arge O!: tati~tic"l surv~:i ~ , t o limi t the virulence test"! 

to ~ elect6~ CQ~es only . 

Thu (I Bl.'lckl ock (193;'.e) IUd not t<?"l!It the virulenc e 

o f 58 eugonic ~train" claO!:gifle<1 as human 1n type ; 

Griffith (1928 ; 1934) and Griffith alld Smith ( 19~5) durlng 

i nvee tlgation!< o n non" I\nd j oint , menlngeal anel. pulmonar.'f 

tuberculo~ia re spec tively on l y teste<'l dy s gon1c culturel!! 

1"01' v il"'.llenc ej and Park an3 r!"J.Illweide ( 1 9 l0j ) crunt;! t o the 

concluO!:ion that "a ll cultures ~howin~ maximum luxuri ance 

on glycerine e gg in pr1mary culture", are surely of the 

hUllian type" an,l do not rpcomf'lend virulenc e t<>gtR for ~u oh 

culture~ . N OT" 1!.o they a"v18e v1l"'111enoe tel!!t~ on typ lcal_ 

bein~ bovine in type. In filet the only U'le they have 

fol"' the ral">~it i n tn.« scheme tl-:loo.y ""H;o"",enil l!! for Vil"\l_ 

lenep. te!,t8 on r-;rowthe of" intet'l'l'le,liate cha.r(l('ter, and 

maintain that the error l ntroollced 1n large Rtatl.stical 

survey s / •... 
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~urvey a by following their ~cheme will arnountto le~~ than 

1%. 

Thl~ has b6en accepted by most author!tles and the 

National Surveytl of Englancl and Walee (1943-45) I Ilnd 

Scotland (1943-44 ) were conducted along toeee 11nee. 

Reilly (1950) , work1ng 1n North Ireland , followed !l 

~lml1ar course 8.l1d Kearney et al. (1949) who e)"amined 

500 caee~ of pulmonary tuberculosis only did rabbit viru_ 

lence tellt~ on dysgonic cultures. 

'';ebeter (1941 ), and Flnla,fllon Ilnd 1I.:<180n (1947), in_ 

vestigating extrapull!!onary tubercula!!!e in Australia 

(Vietor!a) and New Zeala.nd res!}ectlvel,,\, , followed I'!lml1ar 

p rocedu~lI. 

While a gree Ing ylth Park ann Krumwelde . and Web!!!ter 

that a culture growing with maximum luxuriance and shoving 

pigmentatIon 1n the ftr!!t or second, generation" "is surely 

of the hlL'IIafl tYTe" , I !!lust ment10n that luxuriallce of 

growth ill not measure" abllolutely . and 11! therefore liable 

to dit'ferent assessment!'!, and eugonic bov1ne cultures may 

be ~i~1ntel'Preted e.~ec1Rlly by inexperienced workers . 

Mixed int'ections iliay be massed altogether , although this 

cons1deration 1e not relevant Ill'! far a~ th1e inve~tigation 

is concerned , as lIIixe~ infections have never been dell_ 

cribed in Il pe riuheral focul'l lIuch as tl?e meningell . 

,",Ollt '.o'orkerl.' have , nO"'ever, t811ted the Virulence of 

t he ir dysgonic cultures for fear of misinterpreting 

dysgonic human typee. 

tn this investigation! hIlTe prefeT'red nnt to devi.!!.te 

from the I!tl'lndards laid down by the Royal Comm i ssion and. 

hllve therefore ~ubmltted all bacilli to both cultural and 

virulence tllStS. 

Result.!.&, 

Besu]tll of cultural and virulence tellt .. agreed I!O 

closely/ ••.. . 
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closely that they can conveniently be dIacu$~ed together. 

FIrlltly , all !ltralnll typed 01<'1I"e(\ manifest Rnd di~­

ee:nlnated dIsease in guinea pigs and m.lst therefore be 

considered "patho,,;enle (as il letinet from "aprophytle) and 

po~!Oef'" .. ed of Il normal Jegr"'p o!' vll"\llence for that anImal. 

No pO<;<;ihle avian type "! ver!' thul! encountered . 

Reeulh of typ1n g 198 of the 200 diff"'rent etrain !! 

fro m the cerehro_eplnal fluid, Ilnd 1'7 0:(' the 1 8 etrainp, 

i~olated from caf'.eou'l lI1e~enteric lymph nodee , can be I!l tat­

ed quite briefly a" tl':ey '"n'p all typic!l11.y human in type. 

They a11 grelo1 to a Rrllde f, or more in the second 

generatton on 51ycerine fre" media , and wer e all glycero_ 

philic in that eecond generlltlon /l'rowtla on th" glyce rol 

egg media "''''1''e alwaye better , gra"'ee '7 to 9 invariably 

Seoond g enerlltion gro",th~ ot"thes e 

IItraine on the glyce rol p otato medium .... Il re even more il.iI!I­

tinct1ve in that every etro.in grew lluuriltntly, (I:\'rBde~ 

6-8) , eventually p~oducing a thick wart_like d~ growth , 

and practically a ll produced II reddil!lh shade ot' p i gment on 

thill med ium, 9S i", ~hown in Figu"'''' 4 on the onpo"ite page. 

Rabbit viI"c1lenee te'lt<: were equally conclu1'Jive , not 

on e rabbit, dying of tubereuloue di !<Hle" <luring the period 

of ob~ervBtion (3_1 monthe). 

At nutop ~y the~e rahbit.!! either showed no lesion e or 

eClI.nty , 'lfell circuruecrlbed and obviouely retrogres" ive 

lee10ne i n t he lung"! Met in a fe~r CAee!) al"o in the k i <l_ 

neys. In tiln ca~ee t'he1"e wae uloeration at the <:it e of 

inoculation. 

Rabbit! i noculllted llith mllt"ri&l tram seven 01 theee 

caeee rUed during the Clel'io'l of o-o~ ervation , awl at au_ 

topsy showed no tubercul:,>ue leelon~. Fresh rabbits ino­

culate·1 lJub~equently ""ith tllese strain~ were perfeotly 

fit at the eoJ of iour months and at autoplY ~howed the 

USllal minimal evidence of tllberculagls . 

As / •... 
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As rega:rds thf' rpI!I<lin1ng t,.-o casf"S of tub"rculous 

mf"nin"lt:ls , straIns of orO':!lnls,"s .,CTC 1soIst .. " from the 

cer<'bro- sr,lnal fluid and CflSf'OUS fI'If's"ntf'Tlc lyrrp\1 nodE's 

in tJoe first caSf . but ')nly fr0!Tl thl c"Tf'hro- spin"l fluid 

in the second ens", as nc> pO.'Jt ,nort('Ut pll:a"111nfltion was 

ll<'Tformpd . 

Both strains frolJl th .. first cas'l '"'''TP typically bo­

Tino: in that th~y produced only a grad" 3 pTo'1l'th in the 

sf'cond gf'n('ration on plain f'gg and grp~ <"ven morf' sparsf'-

1y on glye~rol f'gg . 

'!'hpse p,J"o"ths ~ere y,reyt:;h in colour anel tenrlf'd to 

be slightly mo i st. Charactpristically second r.:f'nf'ratlon 

pl~n tings on I':lYC"1'01 potat.o hardly succcf'd"d tn I'To'dng 

at all , eVf'ntually producing no mol''' than Ii gr.,vlsh , 

sHghtly moist grade 2 gro'".th . Robbits inocul"tf'd intrll _ 

Vf'nously, intrap"riton<'ally and suhcutaneously \71.t)- strains 

a(,T.ivF'd from both ~ourc"'s , died 1n 25, 35 anrl 54 days anr! 

]0 , 37 and. 60 d.ays rf'Spect.iYely w.ith SCVf>r€ !,"nlH'alisf'd 

mili ary sprl"ad of th,-. infectinn as 1l1u~trat ... d .in Figure 5. 

FTGUFF 5. 

Lungs and Kidn('v5 of rahhit inOCUlated 
... .itt 'Hr,anisms from on" Bnytnf> Casp 
§hnwlnp; "'U ia~'Y Spl'E'ad of Inf<"c t ion . 

' I ~L!,IIII til 1111',1 !I , Ii I1I1 , Il!! 1'1 [I II 1'1 II W'III'III 

The/ • •••.• 
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Fig . 6. Lung' and Kidneys oT ~mbbit i no­
oulated with o~~nnlem~ T~~ 
second bovine cmee BhowlnH ex_ 
tenslTe spread or diee~Be. 
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The Aecond ca~e W,,-'1 les~ typical in so fllr that it 

repeatedly nroduced II- grade b gro .... th on glycerol free eOl;g , 

but grew l!!~ .. free ly on 1l;1ycern l "'¥.!; , aecon<t r;enerll.tion 

plantings on tht ~ '1lfHUUm p roductng no fIlore than .. dys_ 

gonic grade 3 gro .... th . 

Growth on glycerol potato ...... ~ equally dY~Ronlc , a. 

gra.-je 2 g ro,..th bel.ng the be"t growth regt~t e red . It 

differed frcm the t>ovlne case ju~t mentioned , 1n p roduc_ 

tng II- !Iugg el!tton of It redd ish pigment on this medtum. 

The " rgllni~m WII. 9 , hOl'H,ver , fu l ly virulent f().,. the 

rabb it. Ani'1lals injected intravenouely , intrll.peritoneal_ 

ly and lIClbcutaneou":ly .... ith this orgallis!ll <lie<1 on the 30th , 

4 2 n<1 Ilnd 51llt flay arter inoculntion , with u severe 

generlilillation of the dieea"" as 11lu .. tr ... t.eil in Fig-u ue 6 

on Dunoeite pllKe . Tni!! Ol'gIl.!\ie'l1 waR then elt'!o ,1uilged 

to be oovine in type . 

It remains to be "!tate<1. that two strll.inf! at' tubercl e 

bac lll1 l",olated. from cow i e 1'l11k nroveo tynicIll1y bovine 

in tYTIe Ilt'! .1 u rjged on the sllIIle t:l'T>1nf!: e"Pp.rlmente iles­

cribe<i above . 

Thu e Ollt of a. total Of 200 cage~ of tuberculoull 

mening1ti~ e,;amined, th.e bovine tyne of bllCl11u8 wali! 

present in only t .... o in~ tan()el" _ i . e . U of ()a~ee . 



Univ
ers

ity
 of

 C
ap

e T
ow

n

56. 

EPIDEIHOLOOY OF TUBERCULOUS MSNINGITIS 

In thl~ l!Ieetlon thl' general eplilemlo1ogy ot tubercu_ 

loeis will be <1ieDuase('l, and the result!! of the lnvel'ltl_ 

gatlon into the environment of the 200 caBee examined 

bacteriologicallv .... 111 be correlated with other lnform_ 

tlon in anatt~r:lpt to eubetantlate the rel!!ults of the 

typing experiment!!. 

The two varieties of tubf,l'ele bac1lli to be dll1cueeed 

are the human and thp bovine tyoe" 811 they are almo!!t 

!!Ialely re'lpone,lble for dieea"" in man. The avian type 

may be dl!1mleeed owing to the gre~ t rarity of thie type 

of infection in the human eubJect (Gloyne . 1933; Feldman , 

1938 j Bradbury and Young, 1946) flnn beca<.lee it 111'-'1 l'lOt 

encountered in th18 lnv,"lItlgat lon. 

Without citlnK flny ot the e~enlllve literature 

brought to bear on thie uartio1l1ar probl em , it oan be 

etated quite oatee;orically that , apart trom the rare con_ 

genital torm of tranemie~lon, the human type of bacillus 

pas~e~ from man to men only by droplet anil dust infection , 

an<\ it 1s for thb reason that inteetion with thil! tYT>e 

of haC ill us i8 usually , though oy no meane invariably , 

re9piratory in nature and ten<ts to oc cur moet frequently 

Where susceptible and tuberculous individuals come into 

oloBe and repeate1 contaot with one another. 

Infection with the bOVine type ot bacillue ie found 

ch iefly in cattle, though many other types of animal, 

including man , are 11able to infection. 

The chief mode at apread amongst cattle i8 also by 

mean., of droplet infection, and thus . AS in man, the 

p rimary leston in bovines is aleo moet frequently found 

1n the t'eBpirt'ltory sy"tern (Francifl. 1947; BID.c'ltlock, 1947). 

Man h inr"cted w1th bovine bacilli chiefly through 

ingestion at contam1naterl milk (Blacklock, 1932j ; CUllIlJl1ng 

anctl .•.. 
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«nd P'f)f; trT , 1933; GT1:fTlth an!'! IlUnr" . 193"1 Gl'lf" lth tln1 

Sr>_1tl> , 1935; Griffith , 1937; LAngE', 1937) . th oUVh a ir . 

bornE' ir. f('cti rm 1s " l~!) p'ls s lhl" , ~5 1:'1 '6('11 ex"! rr pl l f l f'd 

1n tt,e C'lS"S 'If o'Jvin" eonjunc tlv"t l t;uhf!Tc', losis In 

DLln lsh 1"'1111>I"r5 r"'poTt<'d 'lv J"rHlr'n B t '3 1. (1 940 ) ani! put ­

l'lnnllTY t Lb"TCI1]osis l' <'po r tl'd bv Cutbill >In<l. Lvnn (1'}J 4) 

a. nd f,tc,'rdsson (194':i1 . Th" cycle " r inff'ctt "Jll , h morf>ver , 

dol'S not s t op U- or", "$ it r,;:.s bf>rn nh~"Tv"'d t hat boyt " !' 

infl' ctt on may pas s ha c lt fr -m! "an t :) CI.' ttl ... ( Nl p]sP" and 

Plum . 19 35; Plum , 1940; J.lagnus s <m , 1941, 1942; GrHfith 

and \"un:l"o , 174~ ; TIc" , 1944) . '> 11(1 a lso flo "'" "'an t .., IIIl1 n, 

us In the five cas"s TPpnr t .,d bv O,. tfftth anti J."Unr o (19 3 <;) , 

t1unro (1939) , J " m pn " t ~l. 0 9.40) an'l H"dvo.ll (l 942) . 

Tho> hl;man t yPP of h.'>.Cll]U5 "'[IV .11z') in f" ct c ;o; tt lf' , 

$ 5 it h~s b<, ,,, n 'lbs<'rvf'd th Ci t ('''''1'8 I n c"ntact ·",1th nu:nan 

Teaction , an" til" h\:ttlln t " P" of ba ci 11u ~ h'l S a e t u:1l 1y l'>#>cn 

i s?1a t ".; :'T" '~~ z'~ eb C .. d' S (T't'id , 19~9; F ... l~fln and !.''1Sf'S , 

1941) • ThE! hU'!Ian t vpf' of b'lcillus h 8 s , h()w"vPl" , nflV"" 

T101s i nrOTr,a t i'1n 

I s S1...IIi."'Ia rlsed In F l g1.. T(' 7 . (o fte" B1l\ c l<lock , 194 7) • 

. , I 
l' r . 7. 

CYCLE OF lliF"'GT lO/i TIl' MAli Ali I' lli-ftJrLF 

H1Jma n ------> 'ian ---->~an_ ... ~lan 
Tub .. rclto _~//~ "'-. 
Bacl111 ~ Ga tt] .. 

, 
BovinE' , GattI.. 1 Catt]s _------'< '::attl" 

~ . 
---------...- ." / .. -'1 "n _ __ , . an 

The ch l f' f pa thway of inf pct1 rm ,'or t n !:' hUr"" n sub.'ect 

I s via th ll r p s p l ratory svs t em . Tht:; }w. s be"n well brot¢lt 

C')U t/ .• .•• 
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out by a "'{'rif's af 434 a u t ops i es p"l" f or 1l1"d on Sc ')ttlsh 

c h1ldren by Blacklock (1947) ~Ih') fnund th (" primary site 

nf infection to be in thf! r"" phat or y tr t, et in 6 5. 21 o f 

oa!)" s , in a c Cluntrv -.m.<'T f' human boyinf' In fpctlrm I s pO:;51-

bly the h t ghps t in thf! '\'forlel . 

Al sn tha t this J'f'Spir f, tory infection i s prl'dOOl inantly 

duf' to the human t vp f' of ba cillus i s sl 'mOIl by til(' filet 

th a t Bla cld'Jc'k (194/) isola tf>d t he human t vp" nr b <l cillus 

f Torr 96. 4% of 166 ea~f' S "f J'f'spirator y tllbo:>)"cu l os i s in 

Scottish childr .. n Un(l,,1' 13 Y"[I"''' fir 'lg". 

R",s p lratnry Infectlon i s ;rIn(; t aftOl'n causpd hy the 

tnhab tion nf Infect"rj dropl"ts j oc ca silJn,..'llly it m.;y t,o 

or cf'Tvlcal lym ph nlldf's , W i:' nrg llnL.1 m~ usuall y rea ching 

the lUIlIu; by b l ood spr ead fr om th ns(' sites . 

Tuooycle bacilli lIIu ~ t . howl'vI'l' . frl'q llcnt.l 'l' bt> 10-

ha l "d ",. ith ()u t producinr, any Tf'C"lgn i !lll ble 1"510n, r(lr 

t uhf'rcu l o::; i::; l~ a I)nlv("r~u l d i srllS(- lTIaklnf' th" chanc ..,s of 

infec t l cm ennrm01]s . ,md 1'fh'l t pr('v<'n t s t h .. diseasp fr om 

assum Ing f' p it1t> 'l! ic proportions Mus t s l l'1p ly be th e nn tlve 

or acqu tr('d r eslst anc(' , 01' bnth, of i ndividua l s , a lthough 

tn t> true na tur(" of t hf's f' factors I s s till f)hsc ul'e , 

Wh a t , h owevrr , is kno'1f11 , ancl h a s been abunrlan tly 

provNl , i s th .. [ a ct th a t it is pot,s l b l(' t o break d'll'lIl 

t hese powp~s of r t> sistanc", be t hey natura l or a cquired , 

b'l' "l:pOSUTe to mas,s iv(' dosf's of t ub .. rcl .. ba cilli , h '" ti',p 

presencp of othpr dispasf's , by malnutrlti0n an~ by (lver-

work . Ada t o thB$e th .. f actor s (If (lv"'rcrOlld tog an" 

i gnoran ce of th .. diBf'aSe , and ,~p l1aw' t hf' .. xact [los 1 ti (ln 

t('igninp, in t ho hoops or t h e vas t r"I.1 (lT'lt y- nf the pa tien ts 

i nvp stlga tl'd in t his \fork . 

If th ... pr illl'>. r y Ipni(}n 'hes not rerlfJ_ in local i s pd a t 

0r np :;.. ," til .. site of inf"'cti (ln tiH'lll 11:<s€!!'" 1n,-"ti(ln >')ccur s 

re,sui ting in a r:~nerali1l'J.tion of th p. rlispasp ",. ith or 

'.ri tl1allt a 'l!flningitis . 

Tubprculous J:l"'ninr,itis b.dne a m" ta~tati c (i. e . 

ll P c onda r y ) phpnompo(ln tn tl1 e in ff'c t1 r> n in th" lunps or 
8 1 'mepta'"'" 



Univ
ers

ity
 of

 C
ap

e T
ow

n

alllll<'nt~r.v canal, it .. OCCl.>rrr:nce irnplips sam!' fnilul"fl 

of loo'llisa tion ", t tl'osp sit('s an(j thf' frt>quC'nt assool a­

ti = of m"n ing ltis with an ao t lvp prll'lQry complt>x has 

Pf'en a ttrl butf'o (Hich and 1.lcCor(jocK, 1933; Rich, 1944) 

t o lack of sUfficl .mt acquired rf!sistance. Associa ted 

with t l1 i1; , of onUl"s e, 15 th t" fact thu t YOllnr chlldrf'-n 

being rf'lativeJy in .. obilf', i f f'X)!ozlPd at ~ ll , arc usually 

IPxposlPd to PIlas::iVf a.nn :repf'atpd housf'j)()l r' :lnfpcti,'ms, 

'!'his , in conjunction with th .. f1'e quPfl t dpb1l1 t a tin, 

dtspasps f'nc ountPH'd in thp younp; ( 'lI'hich have a d('flni t " , 

though as yPt uneJtplainf'd effl'ct on rr's istnr, r"e) and thO' 

poss ibility of native r f'slstan c" bping Ip ss Q,t that agp , 

bf'lp to expla :ln th(' d Ispropor t iona t l:'l ~ r.l gt: !ncldencf' of 

Th e rollo~1ng graph 

(figure 8 ) sUl.'!~ar ises thf' agf' Incldrncp of the- 200 casps 

studied and sho'l"s thu t f''Kr,ctly hulf t he cases occurred 

during th e first 2 yrars of lifp, 

fIG'_ 8 

". RGE IN([DfN(£OF 

( 
DIFFU SE ruBERCULOUS MENING:lITS 

• 

• 

• I 

\ .. ...,,,. 
• • \ 

'"". I 

• \ , 
• 

~ 
, ... ....... 

Differ!'nc f'S in tl'",'.' Sf'X incidE'ncp have bf'pn c ommf'ntpd 

upon ( pa.ge- 9) and althn1.l~h f"'!'lales prpc\omim.te slip:htly 

in t his ser i es , no 1' .. a1 dlff pr pn ee pxi~ts in largnr ser i p.s 

". " 
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TABlE XV 

r..'If."Bffi OF ;,'/lQ;5 P!':'!. !.tW TH. 
VPf"t' • Y""rly tot,,1 

, 
,1M. Fob. ~Jm' . 'p>". ~.'9y J~. July A u<>'. ::lev . 1 Oct. r..'ov. Dec . 

, 
1')"~ 6 2 G Jl 8 ' 3 3 7 6 16 12 5 85 

1rY.7 10 7 7 4 I 6 8 7 17 9 , 11 15 10 111 
, 

I f'YI8 9 3 4 0 13 6 12 12 16 10 19 12 116 

1flt'·9 8 12 1f, 14 9 9 16 20 17 14 11 12 158 

1?''() 10 11 9 4 9 10 14 10 28 19 12 21 166 
• 

10,r,1 B 18 C,r, 13 9 13 " 14 28 20 11 Lo 17: 
- - . - ... 

f'o"t~l:v tnt"l. 51 5:'1 m '. SA 49 57 89 104 90 80 75 815 , 
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of C U S!!S (SehllWl'z 1945). 

Tab!,. XV (rm opposit e pa ge) lndicat .. s the m'm thly 

Jncidpncp. 'lf tuberculous m'lnin)' l.tis C'l S(!S d i a gnosf'd 'l t 

th .. Union Sf!alth Lahoratnl'ies, Ca p .. To':'1ll, bpt'll'El f'n the 

yf'a rs 1946-1951. 

A drfinlt .. ineTPlls(> 1s n r) t .. d in the l a te wint .. r and 

s prln(' months an"l 1s in conf'J)'mlty 'll'i.tr the find ing s of 

Schwarz (1948 ) I'fI1n, in an a Wllysis of 11,332 cas"s TP_ 

portpd in t,hp I1tera tu:r· ... f ound tilr hlr,hest. i ncldpncp 

t'l bf> tn thp later \\, int,..r a nd s pring months. This 1s 

possibly acenunted for bv till' f a ct th~t c:mflnO!'mPflt in 

poorly '/f>ntl1atf'rl hOllS" !! and J'O'l'!lS durin~ ttl" 't\'lnter 

accounts for more prim ~ rv infpctions , I'lhich t .. r mlnate as 

mpning l tis in thf' Sprl11g . The lack of pssf'ntla l nutrlpnts 

at th'! pnd of 1'!1nt,,), and tl'H' rrf''l.u ~nt res;:' il'atoTY infpc"tinm 

prf>sf>nt at th Ol t til"" of th" y~.:lr tend to 'l!'"a'lNl the gCnt'_ 

ral resist (:mce, an d may als" be f~ctor s 'lccountinr tor thp. 

sllp,ht spasonal inC'idNl cp of tl'1f' rliSf'8se . 

Tube rclp- bacilli isol a tpd from the cnT"brn_s u inal 

fluid IJ8VP. h~en t yp ed by innunt>rnblp. -1I'nr \.-p.rs in !Ill parts 

af the world , <In ri the hU:r!8n t " p" o f ba cillus h .. s invariOlb1y 

bepn encotmtf!r .. d m OT~ fT f'q 11f!nt1y t han tnt> b.,v l np ba ct1l\ls, 

as will b p spen t'rom the f o111')w1ng dlsC1.1 s s inn on til_I" rate 

',f bovinf> rne ninR1t1 s in {l'3 '1'1"'1.1 s countrics . 

In Scotl:uvJ tile 'lv"'ra 11 inc1di'nc fl of b')vinf> .l.nff'C_ 

tion in Inpnirlf,itis ca lcula t"d f'rO:l1 t.t)f! resu lts of v3rlnus 

work l'rs published bet"l'fP~n 1907 ano 19 37 ( ~/att, 1907; 

" a.ng, 1916-17; Bbcklock, 1932; r.:riffith, 1934; Blucklnck 

&nCl Griffin, 1935; 'lacGrf'gnT et ul ., 19J?; l-'UnTO anll Scntt, 

1936; lJacGre-gor and GT(''''n, 193'1) is 26%, the incidellce 

ris1nr t .l 36% in th .. se-ri"s df'scrlhl'd by Munro and Scntt. 

DUrinI' ttlf' National Inv .. stir,atinn h"ld in Scotltlnd 

hf'tween th .. y('al"s 1943-44 R further 560 casf'S we-rfJ typpd , 

ani! in this se-ries the b<')v i n p. r e tp i!ropp"d t"J ll~ . 

, 



Univ
ers

ity
 of

 C
ap

e T
ow

n

0-> I eare 6_ 1~ ~ e.n I Over l~ ! Tou t .,." ea re , • !" , , , , , , , , , , 
I ' , 

1907_31 ". '" 28. S n 19 21 . 1 1 30 , 16 . 6 281 " " 
l'il43-44 1" " 17 . 8 '" " 8 . 9 ~52 , ' .1 '" " 11 
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These r e!! " lte Il l'!! eU'I'I'IIart .. e(1 t n Tahle XVI (no the 

DPvo !! l t e nft Re ) whl~h also se r ve," t ~ prov~ another fact 

whtch is u ntfol"rnly prf!~en t t n al l t .vp ln l~ experIments of 

t h l p naturE! , n'l,,' !!ly t hat boVine infeotion 1s p r edom ln ... nt ly 

a n lnfection of ch Udhoo" . more milk p;en e t'/I.l1y be ing cnn_ 

s ume·.t at thnt age . 

I n Snl'; l and very Tl" uoh the same " o/'l itlon exists us elln 

be II pe!') from the fi gure'" ll s t e<t by Gr I ffit h (19:37 - 38), de­

rived from v'lrlou !: author!! , 9.'3 be ing 24 . 6% for all a " es . 

I n the late et i nva!'ltiga tlon 1n Engll!nd ( 1943-45) the 

figure a ctually rls!!fl to 281/. 1n a !!erie !! of 254 CB.ses 

examlntld . 

A e l ~ltalleoUE 1nvestlgat lon held 1n Wa le!! (1943-45) 

prov l<led a bovi ne incidenCE of 10% from a total of 69 c .. ~e l 

e xa:nlned . 

In llo rth I r eland . Mc ,",urray (1944 ) found 29% of 26 

ca'l~"" () f tube r'culou~ mening iti s to b e due t o t he bovi ne 

baCillus , "'hil" in It !",o f'e recent l.nv ~ l\tigatlon I1e illy 

(1950 ) found only 3 . 3% of 245 C" ~f"! 01' !1lf!n tnrr: ttl ~ to he 

du e to the bovine bac ill US . 

In E:1re , Mushatt (1940 ) found 251- of 1 2 CB.9(> S examin_ 

ed t o be due t o the bovine b acl11ul!!. 

I n Germany in 1 932 Bruno Lang e il esClrlbed the indi _ 

i! snce of bov i ne I!'pn i !lf; it19 t o be B. 4j{ o f' 201 CIl!!e9 ex_ 

a min ed . 

I n Deli~ll.rk the bovine inci den ce i s Il escri b"'d as he_ 

i ng 2;'; . 4;<: by Je nsen et Ell . ( 1940 ) an d in F ranc e , Ge rvoi ... 

{193? ) f ound 7 . 4% of menin!~eal tuberculosis to b e bo vine 

in ori g in , "..hile (lara ( 1 942 ) working 1 n the North o f Italy 

{Milan ) fo,wc" "- 1:lOv1nf inc i rlence of 9 . 2% i n 1 95 Cal)(~e of 

f)xtra t>ulmonary t llbercu1 o" i s ~tudi ed . 

In nudllp e.~t . Vasarhe ly1 {l940 ) found the bov1nf! in­

c i 1 erce to be 12 . 81;: o f 48 CR~ee exam inl"d , llI1 'l in I nrl ia , 

Ukll (1933 ) 1n tyP inl!; 60 Clls tll! 01' f!)" trap ulmonllry tuber_ 

culne1.s did not encoun t er a ~ingle CRse 01' bovtne infec_ 

tlon. 
In! . . .. • 
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In J apnfl , '(imure Iln(~ KondO (19 39 ) fnun ci the bov i ne 

l ncl "enc,", to be 0 . 98': i n "- _eri e " of 1 , 323 CAQeS of' elt­

t repullnona.ry tuberculo<; 1s inv", s tlgRteil . 

In A"!!~ terdam . RllY S (1939 ) r e-oorted abQvlne i nOidenc e 

of 1 6 . 2,; 1n 43 ca~e", of" tu berculouI> mening l till e:l(amlned . 

In Ail"tralia the incidence of bovine infecti on i n 

t nbe " c,ulou'l ll1enin,'{ltle 1e b% in a I'erie" of' 80 CBSfHOI re_ 

por te"d in thf' literattlre ( " enfold , 1924 : lli' eh8ter . 1 9:32 : 

·~ eb~tpr. 1941) . 

I\'rumwel'ie ( 1 91 0 ) rPnorte rl e bovine inc i de nce of' 1 5% i n 

the!.r "erje" of men l nKltt'l cll~e " "':"" (t'!' ln!:!d 1n New YOI'll . 

Novlcic ( 1919 ), aleo >lorking 1n '! elO York , repo rted the 10_ 

r l rlence of bovine tnf ,'e tto]'> in 4£' ca/wl< of' mentn f1; ttl!1 ae 

being 6 . 3;£ In lk,,' ton . Gorrlon an" Brown (192;>; ) rc~ orted 

the bovtn", \ncl d~llce "'" b-:l\nR l~ . 7'j(. of 19 1l1.."le" examined , 

~hl1e Herben Rn~ A~~ereon (1925 ), wo~klng i n New York , re­

n orted (I bovi n .. lncl den(',p of 6% 1 n !l eeri ll a. of 4 7 cae e a 

e X>lmlned . Apflrt fz-om another inve .. t t g atlon by Chang 

( 1933) , no oth!:'!!' investig at10ns of thi" nature have bAen 

l"eu ortell o; i nee an extenfli ve ( anrl ,.,u ecell~ rul ) ca'lluai gn at 

e radlcation of hov i ne tuberoulo s ls wae instituted l n that 

ooun try I n 1917 ( Pal me r , 1951) . 

Fln1ayeon and 1!:d f'O on (1947 ). -working I n Dunedin , Ne-w 

Ze91antl , reoord 9 Clll!1e .. (191 ) of bovin'! lnfect ion i n 48 

CR~"'8 of e"tl"Bpu1l)1onRry tllberc1l10 ", 1 'l ~ tu<Ue<'l in that city . 

Theee figure! lnclu tl,e 8 OR'lee of :nen ing l t 1 lJ , of wh ich 4 

wer .. of bovine orl~in . 

The South African literature rf'cordA the type d eter­

r.Jin ... Uon 01' 243 stra i ns of tubercle bacilli ( Pu b. S . A. 

In~t . Me<'! . Rell ., 1 932 ; Annunl llen . B. A. Tnet . Ned. Re s. , 

1 937 ; Harrinl~ton Hnd 1i:"'f'l er",on , 1939 ; du Toit and Buch"nan , 

1 (42 ) 1 95 of >lh lnh were de rive'! fro m ext rl'lnulmonary-

e iJurce~ . Only t wo w"r~ r ,,'wd to be bovi ne 1n ori !l; ln. 

A~ t ar as re !lllltl'l o f the 'Pr~9p.nt inve<;tlgation are 

con cerned, t " e lnoi dence of' bovlne infect i on i n noo _ 
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FUTOpp.ll.n oases of tub"J'culous !'Ien ln[, iti:'l Is 2 In 1 84 '>l" 

1. 1%. '\'t,tl .. th", F,uroppans 1n t~ l s a r .. ,. ha vl' a r a te of 

o tn 16 or 0% . 

Tlmt t hp ineidE'nee ryr bnV i ne m~nln,lt1.!l in t h e non­

EUr op pan popul~ tion In this area mu~ t h .. Verv lo~ and 

actually Ilpproxj ma te to the f1.pure (2 in 184 , 1.03 . 1 . 1%) 

obtalnpd In t~15 s erie s , can be deducpd frn~ th .. tb poTPtl­

cal a ssUll1 ptlon tha t t h" trllP incldE'nce 1s a c t ua l ly a s hl~h 

as 5.% , und<eT wh ich circulI'st",nc"ls t tl .. ct-.l.lnct' of not findi ng 

rno,.. .. than t1lrO bovlne c a 5f'S in a sf'rif's of I f>4 cas ps I)f 

m"nln,r,itis b",cornes 1 in 219 . I t Is thus recl s <1 na hle to 

1nf .. r t..l-]a t thf' trll€' incidence Is 51Jbstant l ally 1 .. 55 tha n 

On the othPT hand the findjng of no bovine stra ins 

in the s!'rles of 16 F UTOPl'an caSf)S Invps t ipaterl , 1. (' . 

o;l , dOP5 !'Int nIl .... ", such inf"'r .. n(>~s r l'p;nl'd 1ng t h., trl!e 

inc i dence af European bov1o p mf'n1ngitls in t h is area t o 

bl' mad" . 

(he cause of th ", sM!'. l l numbel' of CA.:;es tnvpsti!,:ated) the 

chance of not "ncf'lUl'\tl"r1ng a bovine lnff'ct1.on in t he 16 

cases E'xam inRd i s t hen actually a s h i gh a s 44%. F ven 

wi t h a F,ul'op"an bovin .. rat£> nf' 1 0% in thts an'a , t here is 

s t ill an 18 . , % c ha nc" of not str ik ing a stngle hov l ne 

inf8ct ion in the sl'lal1 sf'ri"s exan in" d . 

M'la t thf>n 1s the pXplana t ir)n of the dlffer "nce exi s ­

ting b(" t''''~n the. in(' ldpnce of' bovln" tubprculous IT\ f'nin -

gitis in the Cape (1%) and th a t of the .R,.it1sh lslf's? 

Conside r in", the position of' th(> Coloun:ds (wn form 8.?'t 

of thfl casps), t h!' tub ... rculous 1II pn1nl':1 t.1s ,., ortal t ty rat.e 

exi s t ing al!longs t tl1em in th e CliP" P,-r)vinc0 1n 1947 (the 

most l'f'cent Annual P"port of ttl' Union De part:-ent nr 

H"alth ) is 17 . 9 pflr 100 , 000 of t hfl popUlati on , as compBred 

with 3 . 6 'P " J' 101) , 000 for Engla nr'! linll '.I!a l"s (R"'port of tht> 

Mini:;; t ry of HE'alth for t.h" Y"tl!' "nrlcil 31st ~farch , 194 8) , 

and 0 . 7 p(· r 100 , 000 fo r t he Unite d S t ates o f AnI .... r 1ca 

(Ff'dcral Security Aj,eney Na tional Offic'" of Vita l 
fl t a tistic s / •••• 
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Statlat i clI, 1:150) ov .. )" the~n:me p erlo 1 or time. 

'I'h18 ,li snarlt.y 1 9 J;"pf'le('.t ", <l in the d1f-r"rfln cfl~ eT-

1~tlng betwe en t nt'! re8nlr~tor.1 ,1eath rate" for t uberou_ 

lO !!' i!'! lI.:non '.': At th "' ~fl g roups o f peopl ", : 208. 2 per 100 ,000 

f or th" Coloured",- til th e Gnp .. ProvineI'> (194 7). 11.'" com"5r­

f!t!. with 413 . 13 per 100 , 000 fo r En p;lllnrl " n ci. " alee ani! :n per 

100 , 0 00 of th", popul.:>tlnn 1n t h" n . S .A., f' o r 1947. 

AlthouRh thr lnold_en ce <>r bovin" 1nr"o'; 1011l1 in nul_ 

mrmnry tubwl'oulo1"te 1n t ll'l GOl oll]""d. populati on i ~ not 

1<;0(1IIn, ,lu1 f,tnr; fMm r" f!!ult~ ('>1' o"her countri""'. it must 

be very low lndeect and on., can e,-rye ct the maj'Jrlty of 

menln u;ell.l iOf'8ctlonll Ittllon." IIt, th"! Colou)''''de , Hving a~ 

the y 1.0 t n eMw~ect elum c{'l nt!lt1 M~s,to he human Ln tyne , 

r!' ~l'J lt1 !'1 g f t' om the tremendoup r ""e l"V'Jtr of ])lll!:1one.r.'f 

t 'lbe "'cul"~iA e ",l'ltlng 1n this ~ ectl an of t he commun ity. 

Thu s , '.ihilt'! agl"""e lnK With R,Hl1y (1950 ) that an 

a rgument 11.11:", thi!! I'l /Ul he open to certAin objectIon s, I 

mRintO!.in th",t th" hl p'h mp.n1n C; eAl ,'"nth rate .<J.nd the low 

o ovtnp. ineidence exi9t1nr;- !lmom~"It th", Col ou.,.ef18 1n the 

Ca ':)B 1" 'Prim a!'11y ,1UA to th~ i"llgh re!'1n Irs,tory "ellth rllte 

couplM .... Itn. the fnct (to be f u rther elab orated) tMt 

v e ry I1ttl~ milk: i e con SUlTIe ;j , an" th ey thue large ly ee_ 

cr.pP. t h"'1IH1 f;e r of 1),wine 1nfpotion. 

To the N"tive 9 til th" Cnpe Provl no tl , .... Ith me n1ngelll 

and re 8p1 r>!. tory mortality rntli>'< of' 5 . 2 7 p er lOO, OOO anti 

1 26 . 2 p~ r 1QO,OOO re'l!'''' ~tlvE' ly, exactly t he eame are;u­

!l'?nt a pnllA!! . 

Thi s Flte.tc of e.f f"a1 re 1~ well 1111lstr'l. terl tIl the 

'Pre~ent eer1~s . Onn hundr ed ann th1l"'ty-tlw of' the ca.9ce 

OCCUrl"l!<'l 1n the Capc Town f·lu nicipal ~!''''" , Which hae 1\ 

EUf'Opeftn population roughly eq\liv:\lent to th"t of the non. 

R:u ropesn population, aml t he rntl0 of non_EuI'Op enn to 

Eu ropean ca~ef' in the l a tter a!,fla ~ltI~ 31:2. 

It i B , h011O'ver, amon g- li t 1!:uro!, e lln~ 1n the Cape Prn_ 

'rince '.~1th mort.aI1'!;y r9 t ,,~ ( TlulT'lnnary 21 . 8 per 100,000 

and meningea l 3 per 100,000 for 1947) approximating tho!!e 
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of the British Isle!!, that the a:pparent ,Ul\crepancy 11 ,",9 

(no Onvinee in 16 "a~es). f ot' th'L" elas" of peril on oon_ 

8U~1J8 roughly a 81J~11ar qllant'Lty of milk as do peonle in 

England and, a .. 10111 be pointed oat later, there 1s r ea­

Bon t" \)elleve t hat thelr milk aupoly 18 very little, i.f 

an.y , -lJettel' as reKard.9 contar!llnatlon with tubercle bacilli, 

than the rul1k eonsllrol;d in Great rlrl tain. 

All wlll be llIent l onerl later, eontfl.ct, With known easel'! 

of pulmonary t'lbe reulosi8 WI'\I! e~tablished in 11 of the 

14 European Cfi.8"~ lnvel!tig;J;t"d. The three ffi.l1urea, 1n 

children of II, 16 and 18 yeurs ~e9peetlvely cOlild a~~o8t 

certainly be ascribed to the fact that at t~o~e ages, the 

field of po~~lble contact 1" va",tly greater than daring 

the flrBt years 01' life, ma~ing it proportionately dittl-

oult to tr~oe po~~ible contact .... 

As mentioned pr,",viout'lly, however, ttl.'"' tln(Unv,!! in 

tnl .. eerle~ of 16 Calle!! do not nernlt rteductlone Ill!! to 

tn.e true incidence of bovine mening !!e.l infection!! in 

l!:l.lTOpellli8 to be mlld.e /lni! the true pictul"B mllst 6.w8.i t fur-

ther- tyPing" experll'lentll on larger number-a of OIlBee. 

In an attempt t:J verify thil clHirn that the human 

case of pulmonary tubeI'(11l1o!!i!l la by 1'ar the l!Ioet impor-

tant epid_emiological thctOl' in tube:r-culou9 menin.,it1a 1n 

tni!' area, an attempt ,MS 11<&i!" to investigate the environ_ 

ment of the 200 C/l~e,! t'!xai~1ne,i Dacteriolo[;ically, w1th the 

otJect of tl'acing each mt'!n1nl;;eal infection to its ultl-

mate eouree. 

'-Hth thh in mind it wa~ declderl to invelJUg/tte 

",very caBe aA followe:-

(1) Exam1ne, and i1' pO~ F;ible submit all people 
normally coming into contact ~ith the patient 
to an X_ray exam1natlon. A particular per-
son V/l~ conti"",re<1 thf! 1'I00!rCe of the patient III 
t1!berculoei~ When h e OI' she prf!~ented d"flnite 
clln~cal, or perferably, rpd101o?,1cal evidence 
of pulluonal'Y tuberculo~l!l; ani! alpo when it had 
been eetablishec:l that ~'lch a Tlf!reon had bl!en 1n 
contact with the natlent fol' some ueriocl of time. 

(2) InveBt1gat f! th .. milk ~I.mply of the patient 
lfh",rc nf!ce~~aT"y. 

Credit/ .. "" . 
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Gr~d.lt for ''lost of the data nl" ' 5en ted tn thl~ 1lec_ 

tion must g o to neonle oth~~ than myself _ to the 5taff~ 

of the Variol!s ~\'Jmicipal and Divi sional Council Tuberou­

lOllill C11n1ca, rlootors at th'J City no'!p1ta1 for Infectious 

Dlseafl~l! . an .1 m o~t i mn:>l" tant of !l11, the health v1s1tol"1!1 

8tt llche rl t the val"i ou" cllnica , to whom th'l tll ~l, of 

~e',tlnl', thp Vlll"lnue ne ' mle to attend an .\ "ub!!11 t to an 

X_ray €YB!")ination 'Ia~ lRrg ely entru9t erl . 

It soon bpcamll ohviou~ that th111 ~a~ ~ mo ~t difflcult 

tlt'lk foT" a larg'l number of rea"'ons, not the lea!!t i!!l"nor­

tant of which wae the 8.Ul1tl')y encountered 8.JllOn i{6t p nt;lent l g 

rellil.tlves. Apathy wa .. n re"ent to ellen a degree that 

many J)llrentR n e ver ,..,.,...,eAred at the particular 11(8)1 1t8,1 to 

which tneir chil<'l ha<1 b een al",lllitt"Hl , ~ Olll e even ratlin~ to 

claim the bo<1:>, arter d e"t.h . 

iall.v country c"~,,s) thi~ ",ou! "1 b", ailcrlberl to lack or 

mone .v l"efluil"e,1 for the nccel'sary trat1soort . 

It wa~ al so ap athy nn.l a "Ioeful laoll: o f aoy un ,l er­

stan<lin,,,; or th" rl b,.,pee Ifh1r::h u rf>vente<1 many ",n rent" and 

c l ose r~l" tiveB fro'll at tending the Yariou '\ cltnlcs ror 

exa'lltnntton, eve n up on repeate<'l rt!quf!et~ to do eo. 

Ano ther factor was the hOpeleQ~ "tate of overcrowrllng 

in Which mo~ t of thl'se n ennle 11ve two families often 

shartn.'; one room, or three Or o r e fllmtlles Bharinp; one 

house. It " 1\ <1 p r pcticlllly lrn:>n~" ible to ge t all the 

occupants of nne hou~e, or eVo>tl one room, suff iciently 

inte rf'sterl t o come u p rOI' an examination. 

Other rae tors ooerattn~ wer~ the fr tlquf>ncy If ith whlch 

these p eon Ie chanp;etl their a,1 " I"f' ~ ~e s, gnve wronl~ adrlr!''''I eB 

OJ" lln"re 9~p.s Io"htc11 8<.lbeeqllently coule'!. not be tT'Rcerl . 

Finally , of course, there ""~ th .. ver:>, r~al reAr eTil'ltlng 

amon,,;et r,o~~l bl .. con ta c ts of hetn~ nronounceil tuberculous 

I1n<'l 10Btnl; em:-.loym",nt a" Il r e",'llt nf such a 1 iagnol'!is, 

fHIDecial ly 11'" chances of hos":l itali'letton are very 1l 1 i ght 

for '~os t of them. 

ThrouF;h lack of faci ll ti e", c ou ntry Cf'Bee were hllMly 

"veri .• • " 
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As ree;ards the other -po:.lsj,ble sourc e of tuberculosis 

milk - it was i'olmd that , e specially amongst tho non_ 

Europenns, if any milk wac oonsUIlIe l'. it wan usu.ally b01l.£')l t 

c !ls1!.B.lly 13.t l1eie;hbourinc; dniri es , u ruDtiar delivery of 

milk being lmhoa;rd of. 

Thece dA.i r ies in their turn buy milk in bulk f rom 

various and variable souroes , and under thos e c cudj,ti on s 

I "lc:ree with Munro and Sc ott ( 1936) that it is prac ti cal­

l y impoouibltl to trac o a humnn bovilie infection to a 

pnrticul;:U- cow. 

It takes at least 6 weeks (usually longer) f or the 

iool ation and typine of a tubercle ba cillus tlIld morc than 

t hat period or time for the disease t o beccme manifes t in 

the patient. Thef'lo fac to , tukcn in c onjun ction w:l.th the 

s t utement that a cow secreting bacilli of t his natu:re i s 

almost c ert ain l y a poor milker , ex-plain the difl'iculty 

en c ountered in actually incrJ,minHtinG My particular cow 

for a case of humWl bovin e inf,'ction = the astute d<liry­

man has uBUftl ly cUs pooed of the AI'lim!1l by the t ime i nveE:l-

t ir;a.tion s are i n stituted. MOst invc(ltigators have t hus 

eimply c oni'ined themselve s to the que s ti on whet.her or not 

the pati en t WflS in the habit of c onsuming raw cow's milk. 

Tl1ese =0 the reasons why the one bovine c aso (a 

Coloured child ) occl.U"l'ing in C"po To~.n c ould not b e trac e d 

to a tuberculou3 cow, alt hough. it W1W ostabliahe d t hat thc 

chil d did cOlloume a certain UI"lo'...l.nt of unboiled cow ' s milk 

and th-"t tllere wer e no c aseD of pulmonary tuberculosis 

=onc;st hi a imnediate famil y . All u ttemp was made to 

iavoutigato the other bovinc ca s e (a Coloured f= 

ll'.boUl'e r ' s child on a farm in the 1'1ketberg district ) but 

01{,'ing to various dift'icultiea , not tho leaot important 

of which was the attj, t ude of the pnrticular faI"1'ler con_ 

corned , t h13 HUS also UlHNCCCl.lsful . It was , however, 

cstablishe\1 that the child did re:;ull.lrly consume a f(dr 

amount of ral'l farJr. milk. 

Variouq/ • •• •. • 
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V,.,- 1.0u" ,' .. t ll l l .. r" l':"r"l. l\g t hp r .. m .. l nln" 1 96 pAtient" , 

1. l. fltf'tl 1n Ta o )e XVII tit I hp t n ,1 or t h lp Chllu t er . 

'lu .. u t lv 11'" n e n ,.(\ , o nl y a m\ I\o r 11.y "j' t h e pe or1e 11" 11'", 

with t h,-. ,.)1 11(1 we ,... ex," '" 1n '"<1 "n,' rouml t o ~ no n _ tu bercu_ 

101' !', 1'h'~ rl ~re eomr>"rf'~ vrrv bA <'lly w1th A I!"r l p ~ of' 

l nfon>lAt l on (In \.h .. ", bo 'l' (' ""n"", ) W" I! obtl! l o .. d 1n oll l y 

3",nnIRrlq\nf!; thf'~p. " "!l ult!' It <lAn b(' S'-",l thllt out 

of' .. total Of 1 2 7 ellfl"!! du.' I ,' t ile hu mAn t.ype or \)I\c \ 1-

76 . 6,. r or £ urop clln CA ...... I I\V,. .. t. I ~"tf'd , R9 . 1~ al1 ,\ l DO;' 

a nd 0 ;:;; for on " AA\lltir Cll " " lnve"t lp;ll.tetl: . 

AOeCe",. r et:llrcl l ng \nvefltl s"tton" or t.h l'" nlltu r e .n I 

thel r r<!slIlte ti re 1 1 .. ted I n Teb1 e XVI II. 

TABLw.: xv r n. 

cosrACI !NV .. S 't' t(lATION3 t ~ CAS;:!? OF ~:;I Ii GInS DUE TO 
THO: HlIKAtl TlI! !:IlCLE AACILtuS 

A .. t~or 
, .. ot C.~ I'" , Cont. "'t 8 
Invu!lg.ted 

Meyer ( l\n~) '" " Herben ,, :'!d A~ l) er~on ( 19'25) '" " Ilr~cng8.n.l ( 19 28 ) " 
,. 

Bl8." ( 1929) no " Ro~ef]b1UII .nd MA ll I eI' (19~2) 101 " I r "eo tlg_U on 1!:nglllm1 ( 19'3-i ~) '" "'. , 
': r..,e 8 t 19Att Of] V_lea { 194~4 ~J " 22.8 

MeM .... r.y (1944 ) W 00 
1,1nooln ( 194? ) '" " 

I 
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Incl tlrl \ n p; trl<' r · ... "lt'" .,f t.h .. c <l ntl\e t tnv"'st l f~ " t l <ll' fI, 1I~ 

1 t et.ed 1n 'T' " hle XVII at tl1 P en" o f th 1 .. Chlln t~ r. 

Th" C<'HlIl:IE!fIt "!lot lnv" .. tHlllt ",l " hehlnr1 the nnme l! of 

.,u i'ntl y l!" ' ''en ~d , only II mi no rity of the I"enpl e l1 v t"K 

.... lt h tl'>." chl111 'ole,.., ",,,,,, -.1n .. 11 II n1 1' nunil to ho' nrm_ t ube:rcu _ 

lou ". 

1H2 e"~" i!! lnVf)lIt l l{I\te .-l I n l..n", land (194:~"5) I n Whi ch no 

lnf 'H" ,," tl on (In t h .. Ahove ~ 1!1l'el 1I"~ nbt"ln" d In o n11 

13 . ~ o f' c ,. ,,!!' •. 

SlJ1n":aT'\tln~ th""e T'cll'ult" it e lln be .. .. ,on thot out 

of' " t,ot .. l of 1 ? 7 Cf, l!e R ,J'! e t ,' t h .. llUmnn t ype of bft c ll_ 

lu .. lnv ~",tttl"tl!"! , cont .. et "lth II e n .. ·, nf r " .. p lrlltory 

t ubcrculnelll ""lie f"lIt ll b U " h .. d I n t 12 Inetlme e " ( /lO.t,, ), 

76 . 6;, f o r €uro;lCfm <, ... ,."'I! I nv", ... tt ,..;" t"d , A9 . !lf IIn<l 10D;( 

fo" COlourd!' " nel Na ti ve (l ll- "' '''' lnv,, ~tl v, .. tl!d n:"'J~'e t. 1vl!ly , 

and 0;: for or·" A ~ l ... tt" C"OII1 lnv~~ t. 1p:n t"d . 

Varl tl1U lI& uthorl! h nve r ~nnrt.,tI v",,.ytnl': ih!llrI" " 1!! of 

t h<'lr l'<!~uJte " r'~ ll" tp,1 In Teh l l! XV I II. 

TABU.: Xv III. 

Autho r Ho. o f C .... "8 , Conta ct ", 
10veet1gated 

)4 ey"r ( 11n 5) 10' " lIerhen ""l<l A"80r" On ( 1925) '" " (lreengu',j (t928) ,. ,. 
81au (1929 ) '" " Ro eenb1 UIQ and )faltler (1932) , 101 ,. 
1 r ve !' t l05a tlon ~ngland ( 1943-4~) '" >9.' 
,: n-rt' Btlgatt on "'alee ( 1943-4 :11 " 22.8 

McMurray (1944) 10 00 

l.1ncoln (194 ?) '" " 
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In ad<lltlon Mun:ro and !'>cott (1936 ) aM ReIl1y (1950) 

report that mORt of their cll~pe ~ue t o the hu~an bacl11ue 

oou 1d be trACHltl to II CflBe of' human 'Pulmonary tuberClllo-

The relRtlon~hlp of t~e contAct t o t~e patient 1n 

thl11 serl"l" nf cases 18 est out 1n Table XIX. 

TABU :0:1\. 

R~LATION OF CONTACT TO PA7lENT 

Itelat ton to P~~j ent );umbp r o f ()" ~ P ~ 

Lo<lger " Mother ;a 
r .. thnr 15 
Uncle H 
Aunt 6 

Brothe r , 
Steter , 
Matd , 

Friend , 
(J rsndf"ther , 
ilrandJ:;o th(.'r 1 

Grpatgrsndfather 1 
Gre .. tg l"andmo the)' 1 

Couosl0 1 
Neighbour 1 
Land.lol'd 1 

~orthy o f note 18 the fact that a tubereulou~ non_ 

EUropean maid WaS the aourel! or 1nfect10n of three 

EUropean children w1 th tUberculo1l8 meningl t1 e . 

Theee reeul t8 dl1'f'eI" from tholle of other investiga­

tors (811l0'doolt , 1 9 47; L1nc oln , 1947) Who 1nc r1.mtnate 

clo!!!'! relat1.ves (mothere an<1 fathere) more frequently 

than unrela t~d people in the Bame hou?e ( l o<1gerB), and 

18 pOf'. slbly /I. reflectlon on the state of o"erero'Wd1.ng 

existing 1.n the hom .. s of moet of the patiente. 

An 1nterssting polnt brought out by this invest iga­

tion, ae s.lsn the Englhh inveltigat10n (H?4J...,45) , 1e 

the deoline ln the contact rat e with increal e 1n age 

(Table XX). 

Tllble xxi .. ... . 

I 
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No . M 
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'!'ABLE XX 

Ca ves In v e atlgllt ed ~ o r Co!'\ t a c ts 

96 100 

14 '0 

9 66 

8 '0 

-.~~--------~-----
Thul'! bp.tween the a~'1! o r 0 and 5 1"llrl! the cnn 'tact 

rate t or l nvl! iO tly,,, t pC\ clI~e" 18 100:' . between t he a gee 

o r 5 anti 10 yell:''' th.e contac t r ,d!" tall!! orr t o 50:! . 

rl ~1.ng t n Bli . S;::' f oJ:' C !!.I! '~ 9 he tween 10 Bnd 15 yearA, a{},1 

rllr ca", .. ~ Ilbove 15 y61\1'II, the contA.ct rat!' tnr lnveAt l_ 

gated cI'!ee e a~. ln talll! to 50f . Tht'! p re!luma bl y 1 B 

due t o t he wl -:\ e n t ng or tn", rtel d or T'loeelble c'mtact 

wt t h lncrel\ef' or aRl!. 

ClIttl" ro~ the Kre ... t , anll pl'II.ctlc'dly rln lv , re "er-

VOlr of bovin e infectlon 8no1. cont8l1l1nAtp.rI milk ac t.1! IlS 

t he vet11cl f! tor t"anflm l ~~lon to iWllane 1n tl1a la r ge 

maj orIty or cAAe" . a lthough (Illl has bepn ~p.ntlon.d ) ~lr 

borne 1nre o l. 1on 18 &1"0 tnot.ln t (> O{'CUl" . 

Jo1 llk 1)<> t nf!; th~ vehl el", . l nf'eetl('tn wUh tne hovtn e 

t .'fTle of hectll1ll! t" M l nly t hrotlr,:h th e el t ml'n t ur), ey e­

tern al'ld e c,;nul'ltl! f'01' t he er; r el'tll l" p r opo rtl(')n <) f c"ees nf' 

('.erv ic"l 1111-'" nolle " n" ahdnl'l l nlll t "be rculo-i- 1n the 

VBl"lou~ ~c(')ttl&~ and ~ngll'h Invp~t tg"tlon- . 

For 1'I 11mflntal"Y bovtnl' Infec t i on t o occur In Il com­

mun ity , tW (l "oqull"ement " llH.l S t be !'let , n8'ne ly: (ll 

The 1ll 11"K ~'I pr ly mUllt contain vta.ble t ubl'Jl"cl .. bllclll! ; 

and (Z ) th~ pnpul .... t.i nn If.U ~ t b"t e:rnolled to the l :'1 f' e e tlon 

by "rt n~lng the contL~ l n .... te" ~11k . 

f'irBt pOint , the pOl't t lon .. xhtt nK 11'1 Ca,l)f! TOlin 1 ~ not 

il efinlt l'J 1.v known !l~ no )S:ener. 11eflrl tubercul i n tl'etlng 

" chel!l e h08 lu' !!n unrl p.l'tBk:en amonr: et t he dairy cow!! , and 

",battol l"/ , ••. , 

, , 
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"bB.ttolr ftgurell art'! unre l iable for the drople reaeon 

that (it~el)"eQ COlfl'! are u~\lall.v not ~ubmitted to the Cape 

Town abattOir, but lIeot t o the IImall pe ri_urban ahftttolrll 

whe t' '' control is Iee e atriot (Coover, 1952). 

The onl ,Y extenllivl! tUberculin l!ul'Vey cR.rrled out in 

thll1 country amonget d llir,Y cattle 16 t h e tnvel'ltlgatlon 

attempt .. .,. in Durban in 19:',0 (Green, 1933). 39 .9% of 

dairy COW! 1n that ar" 8. ~'ere foun"! to he pOl!itlvl! rf!ac-

tore. '!'he very high lncl ,lenc," 01' 6.4% of theee COWl! 

were found to have tuberculous dines!!1! affecting the 

under, ~nd I BKree with ne Kook (1934' and Sampl'IOn (1934) 

1n crlrlclu"lng thllt data fclUo::h all thill, fr01ll an urban Brell, 

11ke Durban, , e em to lnil lcat e that the inei<'ll!ncl! of 

tubercula!!l" 1n Jalry ellt t !e in Cape Town, or for that 

matter any city in the Unlon. i~ 1n no way different from 

that ext"tlng In vartou~ S:uropean countrl!'!!!. 

What, however, is knnwn flbout the milk eupp l.y of 

Cave Town 1, that Horwlt ~ (194 4) rero rted viable tubercle 

bacilli in 3. U of herd eamp le", supplying milk t o the 

City. The tlgure for 1950_51 (Horwlh, 195 1) h 2.7%. 

It l'lU1'!t be "tr",,!'ed thllt t he Ae :fl gu re s a.pply to herd 

eamplee ana once the ~ilk le bulke~, the flrrure le cor_ 

resnondlngly greater. In Johaoneeburg, Pulling"' r 

(1942) however rep orted thl' f1 g11re to b ... 2.5rt of bulked 

",,,,,,pIe.!. 

In GreAt Britaln ("'11!mo. 1942j Frfloele, 1947j 

AlJ en, 1949) a.bout 40)"! of CO"'8 .. lau!;htered 10 public Ilbat_ 

t o ll'S ar,. tubercu10uej .bout O. 5-l.~' or mor'!' of" the",,, 

COW!! (Stamp, 194 3) have the ,U",es.M' affectlng the udd ... r 

(amt ma.y thu .. be e~M:t e <l to ee c T'f! te t ubercl e bllellll 1n 

t.h,.lr millt) , and 7.5:t of churn (pNlIJu1'lablv hu1k""d) 

~ampl fJ ~ contain Viable tubercle bROnll (l"ranc1e, 1947). 

The nO!lltion 1n Scotlancl a t the moment i " lIIo re 

f"ayourable tlJan that ex1~ting In ~'I"!!lee or Enl{lan1 w1th 

41%/ •.. . .• 
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4 1% of dairv h e rd s as cOll1pa r .. 1l with 30 . '),1; n nll 1 5/1l . rnr 

IVa l" s n n" Enr:la n t'! r<'sp f' c ttv(>ly , a tt(' s t C' d fr~" f r nm tu her ­

Clliou s d t s ~"s .. ( r 1rkpn tTtcl- , 19')1 ) , 1' 1r:ll r"'s ""'I ch li r .. 

s ccll r a t@l y r" n "cb'd 1n tn .. I nctd"n cp nf brwt n" !'I" n ln,."a l 

Inf("c tion s In th<>S fl c ountr l,.. s t n th" I ft t "s t InV1"s t lga ­

t1rm s ca rri oo out . 

In Nf'1i' Z,>n l a nd 1I J I Tol!:1 ..,n tp ly 1 ');: o f 0 ., 1 rv c n t tl" 

ara t u bE' Tcn l ous (Finlayson a nt'! Fdson , 194 7) . 

In Am ",.,.lcn , vrh<'r" a hovtn .. t uhp"Cl' los i s .. r sd lca t i on 

s c hem .. h a s b"" n In 1T"-.prE'SS s tn r: .. 191 7 (Pt-bItc Ii"a lth 

RE'p orts, 1946, 21, 13 1 5) , t h .. incttlell cP nf t ,lb"TCu l ous 

c o-... s t s no~ l <' ss tha n 0 . 3; a n!! hllman hov1nE' t ubf"rcu l rms 

I nfer:tlon I s no prohlf"m a t a ll . ( Fdt t ')t 'hl , Pns t Gr 'ldu-

a te "'E'd . J. , 194,) , £5, 4631 Pa l mf' r , 19<;1) 

In t;nr tl1 I T"la nd th ... pos ltt 'Jn I s Vl'T" 81", 1111 r t n 

thll t In Gr"at Brita I n - 4(Y," or c n'll s ar .. t u b"rctllous 

and 7. 5% of churn 8fl'l1 f, 1"s contatn viah lE' tl ' b""c1 .. 

M Clll1 (P .. l lly, 1')')0 ) . 

In 19"9 t h" 1ncId~ne .. of po s t ttv@ t uhf' r cI, l In T"­

a et",.:;; a !!lC)nyst da iry ca t t1f'> tn J ,,;,an was onl y G •• ",: 

( Cr a wfoTd, 1952) a nd In Ind I a t ho l nc t1 rncf' , ,*,11" n " t 

df'> fl n ltaly \(no'O'Jl, t s ,-"n(' r al l y r(' ga r!!"!! >IS h .. l nv. 1115 1p:­

ntftcan t, a nr! no case or t u b r TCI lOllS mas t l tl s r !iS ",vpr 

hCf'> 11 r"cord"d In tha t countr y (Cra wf or d , 19 '12 ). 

Tub<'TCU ) OUS mllk clon , of COU T S" , h<> Tf!ndf'T"tI h a m _ 

1 ('56 by s ub ,if'ct t ng it t o 801"," f o rm of h('s t tr l'atment , 

1 . .. . th .. va r l ouf; fnT1"l s o f pfl s t ('lIri sa tt nn or h" Oing 

( '1I'11 5nn , 1942 ) un r! li t the "' ,.,..,,"n t a bou t 601 o f milk sold 

1.n Cilpe To"," 15 pl.l s tt'u r i s f' d ( Hor'll1tz , 1951 ) . 

prior t o 1923 f> ff .. c t lvf' pas t " ll r l.sBtl .-, n wa s n('g l l g 1hh' , 

bu t bv 193"' , 501- of milk COl1 zum<>tI in c oun t y bornur:h s 

an1 98.% of I'l tllc" consl1Tl'f'>d 1n Lnn<1on ""as p" s t pur t fled 

( K1rll pu trtck . 19 51) . 

Ow l n!,: t n 1a.ck 01' r !l.cl1ttlE' s , !'t U k selld 1n crmntrv 

p i ,"c es/ ••••• 
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pl a c es i s h llrd ty eV(,T pa sto"urt s "d ant! nf>ither 1 11 the 

tnft:'ctlvf> ap,e n t ., lluted by thf' proce ss ryr bulk Inll: whtoh 

t s Cl fll'rled I)u t tn t h ... larl': <'1' cf'n IT Ps . 

Human i nf(>C t l on ~ lth the hov tn .. t ubf-rclf' hac l 11us 

t han 1n 18 Tg .. CUlf's am t !-ts is " " ll tllus tt a tC(1 by 

Llltharn (19 .. 6) who , t akin g thp d .. a th r!l to> fr om a bd()fl!lna l 

t uber c ulos i s 111 young chil<lr .. n as a n Ind "x of t h" tn ct-

delleto' of bov!" .. i nr .. c t lon , r1v() g 8. tltbJe tn ah..,.,. t h .. 

effec t rl f pant eur tslOti()n In r(>~lIc lnt; th,. inctdl"nco rot 

t h l .'l i n feetlrm . Tabl'" XX I . 

TABU: XX I . 

PlA'l' il RA1'O:: S FROM ABDO MINAL 'T'TJ9E:RClJLOS!S PEn 
Mt LLfON CHILDRE:~ UNDER ~ YE:AR~ OF AGt I N 

EAC H All!':!" , 

19"" 1921 1930 1938 

1.o::<1on Adnlnt .. tr.~h .. coon!;' ' I-~" 2i -, 12 

eDlthln,," County B1)I'Ou,,;h ~ 437 157 63 

, ---- --, 

Corob l r." " Rura l D1 Btrl c t .. 60 

I may add the. t em " nf my t "o e&s""s of bovlnf' lnrcc ­

t i()n occurred in a Col mlrf'!! f/. r lll c hild . 

() ( bovine infect t,.,n in urban IIn(l l'ul'a] 1nhah 1t~n ts 15 

an tmrounolod c nl I'm !' , 

of ~cillus ~u~ t DP If'3$ conm()n 1n thf' countr y t~an 1n 

the t()"'l1S , 1 nd t he rural dl'e ll"r , thf'r ... f ort' , " s e a pes 

t his tYPf> of f.nfr.e t ton ; hf' conlll"Cjul'ntly d"'v~l()p s no 

t uberclllo- immunltv , rl nn is thus mol'!' I t abl" t han th l' 

tOlfn inhahita nt to rl.wp lop bovtn .. 1nf"ctton ( Bl a ckl ock , 

1']47) • I ncl"ad it h'ts bl'''" sUrr"stPd ( Salltps()n , 1934) 

th:J. t the pr {'s {'nc" ()f bovtnO'- bil e ll1 1 tn milk 11031 s (' r v~ 

as an im'llun l s l.nr. ,1 g"nt f l)r t he hUlII lln sub j f'ct . I 

could not 'l1uu~ rf)" 'IIore s trong l y ",1 t tl uu :o:h a rloe tr !.ne , 

for !ll t h'1Ugh t here i s a clo ut! anttp,(ln tc rrlatt'lnsh 1p 

bet "'''tHl/ ••••• 
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tuberculoflis (that of con ~u mlnK the contll!Dinfl.te <l milk). 

the hlghe et lncld,mce of bovln .. inf ect ion 1s foun ,] 1n 

eflrly lite ane! 1 .. ;>robabl.v <'lU ll to the great e r c ooeumptlon 

of milk at that a g e. There aI'''! t..l'lu ll greater ot' ''ortunl_ 

ti e ll f or in fection tlhmll i the ,.11k: contain vlahl<! tubercle 

b ,,-cl111. Ae the mu oolla nt the 1nt",,,,t1nl'l and the naso­

pharynx ( Bl acklock , 1947) are l !HI I> t'avourable slt e e for 

attack then the lunK parenchyma, by tubercle bacl11i 

whl!lh grow slowly, ~ome co_ln c l d,entsl leeton may n l'Obahly 

alloW the bacilli to invade theee mueOElIlI'I. The more f1'e_ 

quent occurrenoe of acute cat9.rrhal condit ions .1\1; theee 

III tel! 1n chlldren, ns compared with IId1l1 ts, Illlly p rovirle 

the l ocus minore!!! resietentla 1n '""htch the tuberole bacil_ 

Ii may gain It ~ootholQ. Th1e mllY partly IlOcount ~ar the 

i,;:reater rrequenoy of tuberculO!!is ar the oervlonl lymph 

nadefl and the a bdomen in children than i n adulta. Further, 

the pa ~$ ibillty of acqu1red r e ah,tano e ,lue to a n al:"reeted 

lnr"ctlon of' th t> lwlt5:8 ma y al eo 1etern:lne thl' r ,-. latlve 

infre que ncy o r a limcntary t u bcrculol<t", 1 n tilt' at:ult ae 

c ompared with the ch t ld. 

The a bove , of coure" , only a .... n ll e e to pIlonle w1th a 

l'etv'onllble stan; ar(t of l1vlnp; ~rho can affoT'<'1 the e"Pen",,, 

af buying m\1k regularly. Amongat the non_!:uropean 

ro ou lll t ton of Cape Town, with whorr. , du e t n thet r ehfl er 

we 1lf,ht ()f llu T;t berli i n tt\l ~ t nvl!sti,.;etl on , we aI''' mainly 

con cern",1, 'lrin1<. ing a ~la!! ~ of mi ll\: is a hpbtt n ractical­

ly nev"r indul?:ed t n at homc . The U8UIll nracttoe 11'\ either 

t n forgo i t altoKether, or to UA B \t BOllriny:l y in tea or 

oor!ee. If milk ie ocrtll!l onally bough t, lt is uI!ually 

bOlled at once t'l p revent It goinr; 8L1Ur aud more o!t"'n 

tban not condene.ed. mllk ill !!ubatltuted beoauI!e .it can be 

k ep t lon~er w1thout go ing off. The prectice ot' having a 

r ef'iular ,lel iv c ry of milk 1~ unheard of. 

MOl!t lnrante are b r e ltf!t fed and, if nec ec"a ry , are 

I!ul'nl1 ed/ ••• •. 
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supplied !fith po .... d erf!d milk a t t he various municipal 

clinics, and samp of thf' old ... !' ch l1>l 1'" E'n l"ecplvp pas_ 

tpurispd min: at school. 

Thull as a result of dr1nkln/': VPl'Y littl~ mil k , the 

non~European popula tion 19 hardly pXposf'd to the hazard 

of bovine tubf' rculosis. 

Th,., EUT :}p"an population on t he oth!')" hand consumf'S 

a large amount of mil l< and onl" would rlpducf' fTOIT' f:Jets 

quotf'd, thllt they ut !e,"st shOUld have a hovin .. infection 

rate r ouF'hly s:lmllar to that existing in thp Brit ish 

Islf's. My result, of no bovine l.nrf'ctlons in 16 cases, 

is, however, not statistically Significant. 

Table XXII corrf'b.tes t!lC incidence of hUJl]an bovIne 

infections in variOUS countrif's 'dth the inhabi tant~' 

ml1k-drln~lng habits and the Incldencp of tubprc uloslfl 

pr('sent in ttlP dairy cattle. 

TUbo"ou10"8 10 _ 
h<tbo !" ~o' rr 

CHtl., 

J a p"" ~'.pll~lb11 

I u,'Ie: i, 
Jodi. Low 

""".,.jcI N 'l(ll~ \" lo 

3ed.nd or' Scotlocd HU T1 
14U";1 

l.orth I...,lonO HOOTY 
140''; ) 

:,'i~ H&r" f l'<l·;1oc. H&OYI 
1 N"o -gu"0)"le ' C ) 

lI .. t t...,.t_ I1",,;,r ~M- Ilu~"n 'lovin. 
,,"ot or . ,:ll~, """plion ~'Dorou)o"i" 

~'b1tuolll 
"011 "'ll~, 

nobltu l lJ .• 
'0011 "D~, 
Verla!)l., 

' .. . rlo01 •. 

~ ) '08 _ 

t.""lud, 

Yuh"l., 

01 ~:il~, T. ~t., 

HO",u on t 1' 0" t>:! ot &1't 

~b""dl"t Iil~n 

As regards rpsp iratory Inf" ct1on with the bovine 

tube rclt' bacillus, )!unro (1929) was the fir s t to 1f!s· 

crtbe a CIiS~ nf human \!ulmon,n'y tuberculosis due to the 

bovin", bacillUS, T\- js d1!3covpry, (}f coursf!, at (}nce 

ra1sr>d the qupstion of the pathop,enisl.s or t h0 l (' sinTl, 

a nd/ ••••• 
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and tl"() pt)sslbllit!es f'xisted; na",plya spread t", the 

Iunr, frmn ttl" p1'1trtarv rllimf'ntarv c:>mpl t'x, 01' :In air 

born<" (dropll't) infection as commonly occurs In thp case 

of till' human bscillus. That tht> lattpl' Is t)1p llsual 

made of infectIon has since bpen dpctsiv~lv p,,()vpd bv 

Blacklock (1932), ani! furth"r proof" of al?" bornf' 1nf.,c. 

tum \',015 b!'eI1 furnished by Jensen Ilt a1. (940), Cut­

bill an'" Lynn (1944) and hy Sir,urdsson (94). 

Til., disease be1ng airborne, the htl!:hest ineld"nc"" "r 

human bOvine p\lllnonary tuberculosis should bf' founrl 

amongst peoplf' cOIII!n!,: into <1irf'ct (l(mtact with cattl<', 

and this has definitely bf'fm pTovpd to bf) the CII.S"~ 

Cutbill f!nil Lynn (19<14) r,lve th., Inejdence nf human 

bov1.ne phthisis In cattle contact anrl non-cattlp contact 

groups as folloWSI 97 cattle contacts , 16.-4;i bovine; 

20!)4 non~c<lttl .. contacts, bovine incidence 1.6~. The 

cattlf' contacts are usually furmnrs 1JT farm lubour@rs. 

The incidenc" of pul..,1Jnary bovinf' tllb€'l'culosis is, 

ho~ever, relatively small accounting for 5.7% of cases 

in Scotlan<'l ani! 1.9% of cas€'s in ,:nyland, WHles anr! 

l'ir"', in the collected fig\:res for all ages reportf'd 

by Griffith and Munro (1944). 

Cu~ming (19)5) typ€'t1 320 strains of tcbf'l'cle bacilli 

derivl'ld froll! casps or pulmon"ry tUberculosis in Fire 

anry found no case due to thp bovi ne organiSM; an" mol'''' 

recently, Kr>arney, Farrelly and Cronin (1949) typed 

another 500 cases in the same country, alsr) failing to 

find a sinrle case of bovine infection. 

Sigurdss<)n (1945) descrlbE's the amazing incidence r)f 

40.6% of bovine infections in a study or 165 rural casl'ls 

of pulmonary tuberculosis in Denmark. This, however, 

becr)mes less surprising when it is r!'al1spd tl1at during 

the cold Dal1ish .. inters cattlf' aTe oft"'n a110'""iI intI) 

thp immfl(l1atp prHcincts of the houses of farmers 

(ilp Kock, 1951)/._ 
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(tl.e Ko~k . 10 51) and a very clope rel at t ansh!.p thus 

exists bet"',,"n catt le flo ,l man , the fOr'l ner (if tuberculoue) 

,J.iFlBemlnattng tllbf!rcle becnl i by ~roplet infection in 

exactly the IlMe way as Il cas .. or humlln puln;onltry tubercu_ 

lo"lA waulll 01 0 it, and, Slgurfl.!'!Poon 9CtUAlly trllce~ 94i' of 

h1'" bovine case" to "I!trongl y tuberculou9 catt1 .. ". 

In the Hrltl!.lh r,,1e6 the hUma n bRol11u9 16 "'''81''>On-

9\:;'11' f or only n re1f!t11'e1y 1I!'!:1l11 perce' l tnp;!': of 1'>l'lma!"Y 

1l1i,nent .... ry infect1 0n" . the t' ill,"~r!l9 fol" Sc;otlen ,l 001 1 ,)oted 

from 1914-l!J44 (Mitchell, 1:1140; " I'lng , 191~1?; Blaok­

l ack , 1932; Nati onal tnvesttg a U.m Sc o tl>HHl., 1 94:\-44) 

ehowed t otal h UIllRn lnfeet~ mls of 2? 1:t (77. 9'1- bnvlne). 

~he latellt '£ng lleh figHT;'!!! (194.1-'l5 sOMeyl ~lV"'" the 

human t uoorclp bacil1ull 1ncldenc~ b. a bdo:1l 1ns.l infeotions 

to be .J5.3% (fi4. 7'/. novine ). To account for these 

primary alimentary lnf"e ct!.':m ~ by the hU'lIar) t y·pe nf baoll_ 

lus, the bao11 l 118 mu"t h ave been s·"allo"il ed i n t ooJ oon_ 

taminated b y d ropl e t infecti on ( ?l a ~ " 1.nck , 1 04 7) . 

All jud~f!d by th e follm'i ng tact9, the inc l d.p :1ce of" 

-p r1mary 8b,,01l11na1 Infec tions in th1 ~ a-:-ea must be very 

low, fOI" firstly, 'ln 8 1I!!;!'ie!!' of 90 post mortem e Jl;amioll­

t1 009 Liane as p art of t his lnv flfltig atlon, onl.1 Olte p ri_ 

!nary abdO!lllm~l 1nfection T~8~ encount ered. As '0'111 be 

,113<: '19'1e<1. l "l ter on page 113 , these .,..p.imlt ~ a lff er mark_ 

edly from alml1ar !!erl f~ i n the BrItish 1,,1f!8 an ~ tend 

to cnnfi:n"l the r eRult!! nf t"he typi ng e .Qerl ~lmtB perToI'!'l_ 

ed on tuberole bacilli derIved tram these plI,rticular oa~ee. 

Seconrtly. ln ... !!tu,ty of the )"'<!.oor'Q,o, of the Dflpart_ 

ment of Pathology of thf! Un \vflr"itv of Cap~ Town (whlch 

(!t'a~n ... an 000 bedde<'l g"meral ho~T' \ t ltl for' n\ ll ter'iltl), 

only 10 Ca'lBS of ab<l. om 1MI I t :"beroulo", \. ~ (CIIseou", IDf!lIeo_ 

tertc lYlII?h node!, no tuber~loufl h1la]"' ly~h nollee and 

pas flibly only haelJtotoger. ('m./J ·,u l l"lonll.r y t ube!'C\;los 11!) 

were/ •.•.• 
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\~"ra enooun!.e r .;, \ tn 11 (","n~ c'cut1ve Iwr! o> e "r 2 , :1.G5 poa t 

mo rtem (!-xEU~ in"t.tone 'Hlrfol"'rn "'" ,lIn'1n,,; th ,., y ... ... re J " nuory, 

1 945 to ~lt!ptf'ml ... n ·, 19~0_ Ooly .'i of t h" Ie r>1lt.l e l) t~ "~re 

EUT"ope sn s lmt, tH' t h f" o"u~"l 0 "1)-("' '' \ ~'TI " " ... r e nfl\, tY)"'\., 

t h() hov1ne 1no1(1 e oo" (\11th it,. i mplic ll t t onel Is not )(:n<>wn. 

or t.h,-. C"~ " 1l of Drhut ry t ; ll)er"ulo"' l ~ of t hfl eervir Rl 

lymph 1\0 ~ C5 invc lltll';"te,1 up t o 1 ~"j 4 .j .tn Seotlnno ( M1tch e ll, 

1,,14a: I flHh ; (~!'l""fHh. HIt. ; 19::'9 ; 's lln~ . H'16-17; Blaok­

locll , 19;>2 : ll-rlfft th and 3 m ~th, 19 ;~ 5 ; ScottIsh Natlonll.l 

lnvG stl g ,. c t " n , 194~- 'I1,l t~,,- r llt. e o f infeotion with the 

hUiJl8n tYll<J "'all '2·; . 11:;;: (7;~ . :::;: bovin e ) . 

1'1l1J l ... t e _t o,;og11 t>1l rl p; UI· ~ ~ (HH:5-4 :» t~iv 'l ~ the per­

cent>!g" Ilum9" infe otion of ce rvical l ympll no rl es t o be 

42 . 0._ ( 57. 5% bov1ne). 

Th e p" .. ltlon re[l;a l'il1n{': the t yPee o f i n f ecti on in 

cervical lymph nonee ,!x l",t l:11; i n t h e Cape has nf'Ver heen 

re oort e <l , but in an Inve s t.lg lt tl on 1n p ror;rpsp at Tl r e eent . 

t ubercle bacilli l"o l ated f r O!Tl the oervlcnl lYT!lph no('ies 

o r 00 non_EUropean p .. tlent ~ have a l l be en tyuically human 

1n tYr e. ThI ~ r emflrknble result 11' exp lA i ned on <> xnotly 

th t! Slll11e 11n "' " aB thaBe g lvi'n 1'01" "1 en1n l';elll 1nf",ctlons, 

namely 11 very hi"h incid e nce of pul IDfln8ry tuberculos!f! 

coup led v lth a minimal consumptIon of !'IIW cow' e mIlk by 

the Non_European populati on . Thl ", t !'eme n cl oUB r (>Be rvoir 

of :>,ulmonR!'Y tuberoulosI8 re sulh 1n w1<1eeprea d di ssem­

inat10n of human hocll1i whi ch , i n the overc roWd e" oon_ 

,Ht1on ll exlllt10g Br.1ong st the ncn-Eul""O p ean"" flccount", 

for the h i gh Inclrlence of, p rImary thoraci c inf eot lon. bl 

inha l ation of infecte,l CI:r-op l e t a , nn .! t~HI high incidence 

o f h Um"n tubercle bac1l11 Inff'ott onl! io cervical ... <te!lit11! 

fl'om the Ing eflt10n of hacH11 d epol! lted 10 Cl ropleta on 

too.l, flo orl'! , walll! and rurniture. 
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Herot"y Booye en 
'tosett" 9 "1.::;u('11'1 

J :t1' .. ~ Sok" H i en 

Nnh1n !"'.II 1rm t 

B",bv n .w1 t·/) 
110 ", ~r: "":'!te"een 

E~rpl<t :lm ~p l!m"n 
Au~,T' ey Lotte!' 

13l'lby <; " t"t,: 

!h-1!i'I'l "'"n l"11 
<:lm8'1' "'''f' " 1' 1 ek s 

Resul ts o f Cont.Ac t Invf'!'! ti p:at,ion . 

?f Unnover' 3t::r Ql!t , CPjIe TO'Im 
40 Ovo?rtoI'l 't11 .. ?:one B •• 

~ T~n , At hl one 
38th S t.':"' ., Off <l p.l.~ inl" 1d ., 

Rl si!;'$ ·Uver . 
"f'renk of ')IlY" , I!R:'r:!Ony :qd ., 

'J:l'zru'ld"l I;'s t •• !,thlone . 
"Brenk o f T'J~ .. , IIP...rmony Rd •• 

T!."tzent\",l 1:',0 t ' l ,\ thl.one 

4 mthe . 
4 mthtl . 

4 mths . 

5 ro t h s . 

5 mthll . 

7 Ffo1t~ ~ tr •• Clnrer.lOnt .') 
c/o Klyn & Str'mdfontf' in ~d •• 5 

mt he . 
mths . 

Wyn~ err. . 
orr JohT16'ln !'l oM , I\ t h l or,e . 
"\5 Canter\'~Jry F'l~t"' , C,ape 

Town . 
C~1\lr'ch St ,r"et, . SI)fT1 Clr '1 ~t 

'''est. 
L'l r.lyni1f1 J.~ ~tl" •• ~a!>e TO¥!'!'! 
HJ>f.l"ton ~.8te:tr> , Cr rT'1 f'ord . 

"1101' '1\1'1"" , -:'Jer !>y "111. ., LPns~ 
d otme. 

6 mths . 

6 r.> t h 9 . 
6 mths . 

7 mths. 

PuM1on"ry Tuberculo!' i s Cont~(!t.s. . 

~ex.------------------------------------------------

P. 

P. 

P. 

r. 
M. 

M. 
F. 

P. 

r . 

Name. 

J l'l.coh Ge-1ult 
F. 11pt:m St:UlI\J e l!'o 

'!enry LfI] 100 

{:ncI1.111 (:8 l<I.n t 

Gad1 ja Galant 

Sus>U', D-aniels 
J ack huls{'-

~! "'.iWie ~ebn 
SArAh LO:tter 

lRntl. Fortuin 
Jur i" AbT''lh8Jl\f\ ) 
Ch"l'lif" " ) 
ttOlchl!el "t >lU~cn-

he l met' • 

<; t ep­
b1"o t 'let' 
LOld!ter 

L o(Iger 
Pf' i lj1-
bOurs e 
I£other 

Notified 

" Pul. 
T.B. '". 
::n. 8 . 50 . 
19 . 3 .~ ti . 

22. 7. IJ 6 . 

22 . ~ . 37. 

22 . P . :"l7. 

7 . 7 . fiJ . 
2 . 7 • .I! 9 . 

3 . 7 . ... 9 . 
.6 .10 . ",0 . 

-
12 . 7 . <! 7. 

(21. 7 . ff'J 
(29. 8 . M 
29. 1 . 51 

!'ierr,e A:1~res.~ . 

Same A1-d"eGB. 

S-..'Vlle lI."dl" esB . 
., " 

" " 

l'ot JIW" !;' tip.c> teil. 



Univ
ers

ity
 of

 C
ap

e T
ow

n
J OYf! " r. "'st-::-. 
EV"I ",. Bru:m 
)l'IUl""' 1 t~ C')r>Mo 

MichAel -:l"r'k(' 
V"l~i C' P. ll. l nt 

John tl,ou u,It>l 

ll1lthony "os es 
SUSM Chl !')~ er.dl>le 

Dnily SCDtt 
I\l'Iwn Y-nlJ."'ht 

~n s" li nf> :'Ie Vi Hier ll 
I s""c v . " . Vent 

TABLE: )(VII. (col"ltinued! ) . 

9~ I\lber t RO' I "ioo:.\ -; toek . 
~d o f CleJ1bot.r Il~ • • PRrow . 
J't:'l " ": ,, l '!de l'lfl tVI •• 0:>:01'lt! P., 

r>j lvCl'to'!m, At:l1ol'1 p. . 
tIt! . 1 Fh~th !>tr . , St."!.m 
l.'- t h fwe ., ( orr St . r.*or/le ' 9 

nrjv!! ) Tl.etr (l~t . 

7 mthp. . 
7 TIIthe . 
7 c::th" . 

S~'lC . 

F. 
F . 
F. 

,~ . 
F. 

297 Bloernl1of FlRt!l , 'Flioek .... . B~ 
l'eKenzie St • • Co.)e 70Ylfl " . 

8t h s tr ., " t h AVf!nUe , 
I:ensi r.gton . 

82 fJ O!'p streett COllIN Town. 
e fl ock 'lOM , ~ ack 'R 1v!?l" . 

I II Dov{> str " SAlt 9. 1ver . 
oI:th '>tr . off ~~ At'!;! . , 

Kena1n<Yton . 
~utlcb 1' 0 .13 I tSth Ave" 

Cre:wf01'd. . 
lO3 ' er e 1d., Good"NooCJ 
~S 1s t I\v~ •• Rokmak ierie 

9 mths. 

9 rr.t he . 
9 /I",t he . 

". F. 

9 trltha . F . 
9 !nths. F . 

9 roths. M. 

10 mtliIJ . F . 
10 IIlths . J.! . 

P'ltlmofll'ry Tllb~cu1olli s (bnVlcte . 

5.:UII Mllrt I n 
Pr~>r,k d j! l"Iruyn 
SMI C'lpt 10 

~A"'r1e 'r fllll-r, 
Arm", r.:11 f I'lt 

011;!A 1.Io ll e8 

J ... _ck Pope 

R 1chA~ S~Ue 
DRVM JUlius ) 
!!l chael ('!oet.zee) 
J ohr. Scot t 
tt's. l?":l.al1r, ,,, ~lF!ht 

A~"ey l')!U,t u 
( Abrahnms ) 

'\'1 Jletn " e V111iers 
J ohn v . d . V~nt 

Rel~t~on t oU fjed 
to T'r't:lmt "'! Pt.ll . 

F'Ath~r 
r l' t h t"r 
l)'I e le 

Lo1flP.'l" 
The l .. 
Lodp,o!!t' 
tt:ele 
S.h t er 

L~ger 

JI'(lther 
Ffothl9" 

T . P . on . 

:" 7 . / 9 . 
2 . :3 . f>I . 

2 6.II . 4 <=' 
23 . 2 . f.G ) 
II) . 8 . 4 8 ) 
ao.l1. ~7 
7.12. 48 . 

14 . 8 . 46. 

19 . 1 . 50 
28 . '<; . 51. 

DI e<"! of 'I' . D. nee. 
l~~ , s~r. A10 r.~ 
Same Mldres!! . 

S A!"e A:'Id";!!)!I . 

S~. A~!'Ires9 . 
SlIo"lle A::ldI"e l' ~ • 
S~. Addre!' 9 . 
Some A~dret'8 . 

$ 'lrne A" 1r eee . 
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.Tohr Cl1n,.pr. . 
r.I'..1I'..., t -';;u,,1.1"1I' . 

nnn "ltf' fli'" n t! . 
Fr m" e :l o Pj r i f' . 

,Jo('y tlnrdn . 

R hoodo A.dPJ!\s . 

J'm l!'!I'IT't. 
Jenr>i t'pr 't('n~rikse . 
~e1vl !'l 'C!; wo lf. 

1 15 r. "ntn'1 ~,"'C !'t 't' • • -:1 31"8 
~i"C1' . 

~3 'l'Mm150rt !'It,.. ., .:; .. It "l i ver 
Klnv l !\ St T'otll"l llon 't(.l •• 

F l ock River . 
Off 9tt t hG 'l.(' . '~Yf1 bet' l!. 

Pine-ir ... n e 'l.iI " Ti l'f'v l e i . 
27 Lonnnn Rd . 81\1t 'l iver . 

13th ~ v ., ~' 1n(1 nT'l'lel"e . 

Fernwo od Fr- t ."I t " 9 ~ bl'rneen 
Cot.t •• r. l., r emont . 

Rlock 2 , 1' 0 . 9 C\ , Town , 
Athlon c . 

3(' e /o Prlnef'tt9 "nrl Toorn ~ 
t..on \It\s , ! Clec:lIoor . 

"'thlOnf' . 
e /o ' '1' . ", . '1. . »rny , GrRfiS· 

1:Jet'1' "' tT' •• Athlone . 
T"..llb:.yh. 
1 l:!Uxley w e. 1. "t '1.lon'! . 
t~os!!el ~tr ,. I'm'O\'f . 

S f'X . 

11 mt h e . 1' , 

11 r.lths , l' • 
1 yr . 1.1 . 

1 yr . i' . 

1 yr . v. 
1 yt' . F' . 

1 yr . 1". 

1 yr . " . 

1 yr . Y . 

l~ '~'. F. 

-

(t'sv i s ~th 
("'Aud Srl1 t '1 

Ppl.e't' I~rt:ln 

-
t' 1111"_ Kratt 

n,1 .. ti ofl No t H:led 
to r otlen t . <" 8 Pul. 

'l' . B . on 

( Auntie 
(Cousin 

r.re ... t 
c:r "'!'Ill f t' thPl" , 

FAt her 

Uncle 

t'other 

:-::q . 8 • . 'iO 

::{l . lO . 48 

14 . 3 . 5:) . 

~ f!U'lur k s . 

";AIM trtdresp , 
Not frlV"f\t!P'!' t.<'t1 . 

SM'le AMr f'SS . 
~ .. r:.i! ~ddr P fl;f' . 

~ot InVtH1 U .. ,q t l""! . 
S"me A"dr e!\~ . 

SC'I'C<'Tl rod c, t y "0~ 
o\ct1v r. T. R. 

T'! . 1"'/6/5:) of' Pul . 
T. P . 
=,,,mr Ad<:'lr es s . 

}·ot L .... v"s U W\ted . 
'>>\JTtO A~<'!rell~ . 
Not InvestiJt"ltM . 
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Eli1."rl"tt1 "'o' ''.rt. :''~)~, 

O,"n",l .. :y ) 
T'1ct" onll'11) Sh,..h' 1ck 

~.' e Ivyn 'l :H'r.'Or.c'! . 

3 tt\r.l .. y l..tI kay 

~"'I" :l t\ .. SolotllOns . 

'losI> l il'l fl L llk .. y . 

"'flf're<1 9~ " 1('1~ . 
~"c P I S""'cl\. 

~, :; t ·· t> e t, -Jt.), AVCt1l1f' , 
"' in(\ "r~"" C' • 

!I' o . 2 Jflyf' Vl ' )"' 1 ~1l'H)"r P(>p ­
P'll" <it ,· . t C.<1f''' 1'to'~n . 

c/o. J:u'II' l' o f.l' ·o r , 'l"l'l rnton 
l d ., '1 ' '''(>11\0 '11' , Ath lone . 

'17 , "tOO!'cr ~ t.r .... "t , C."I;:>1! 
TI)W1'" • 

'ly1IlMl; <::~ tAte , ":li p f ont" in 
'ld . , At" l " nc . 

" "!! ",,, l s VIe t 'ld ., T'l' l l v il l e 
South . 

Vnux'1p.u1 , o"r "Ir • .. .. :" 1 
J1' :lVI' , Co. "' '' TO'''n . 

TE'~OIM , lJ" l"fOT' P"rk 'ld ., 
WR1,.., !''!'' Ell t. . '""'n rl ~tock . 

Uly V111", , 5 l'OI"'brny 'lo . , 
Mnitl"md . 

'fA'lL" :'<\' 1 1 . ( C'or t jt1 " !"1 . ) 

P. 

r . 
P. 

~ vre . P. 

1.\ yr s . F. 

1{- v. 
I~ yr s . F. 

~ .. 

Sorhy!'i1'l 10oo . 

1\1111' " l'Ihn . 

<l: e.'i1m: 'l :lynon~ . 

Ab'!' ll.hsrn C1ol'tl' . 

c/o 3t'd "ve . r;l1 " t onlf'lr '9{l . , 1; yros . " • • T),wit'l Solomons . 
": l s:1 es "l l vrr . 

?" . ' t,r p.J"i ; I'lo. ~ I" l o.s ') , 
~ . TO~ I Ath}ore . 

~ . ~, v"nue. ~"s:;y ~r!t . 
~t"' . A·/",,"'Ur. , I3t'n f !Jy ~1'k . 

I ~ yr s . .. .. 
r . 

-

"; ('l ll t.1 on 
to ""' tlent 

{tlc l l' . 

-
-

r "' t he1' . 

Ulc:le . 

-
l.' ot~f!T . 

N otH:le~ 
ns '1"111 . 
'1' , n . or. . 

19 . 1. 50 . 

6 . 2 . 7 . 

l G. 7 . ro . 

10 . 7. 51. 

19 . 7 • . 0:-0 . 

Sc!'c"'n~ Cit.;.'";:mp. 
Ae t i v <> T. ? 
S<u'I':e Ar1~l"' '' S!h 

Li VP (l nf' '<t 1001' . 

rot Inv~~th' '' t''iI . 

Not Jrw" s U m·ted. 
1"l 1f'd 0." 1" . 1 . ro . 
o f Pu lr.':i'lt' r y T . B . 
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1'f.I1LE XVII. ( con tlI1uect.1 

Colour~ p"t.ienta . ----'-=-:-=--== '--_ .. _._-----------------------'---

':'~ Corneli ll~ en . 
CIlI"*l, RobsOr. . 

~~~9~ nAmrrer Rley . 

~me14 ~rOz"n!" 

GlI!!l" t '!<' n~r'1cks . 
So~:I"I'l"n l!1l:\"el. 
lU!l'O It'. P", t(!l' sen . 

P'lllli A" I'll" S • 

5 Cros s n ul w'U'd , 1') . 'to'lllrl , 
AthloM . 

r; V 'l11 d cT" IRonr s t;l" . C{l DI!! 
TOlin . 

7 Knnn ll;bfl (1. t e 1os!'! , O. To'lln , 
Athione . 

t'loor 5 trel" t , p . '11'1. 
c/o 4th fi ve . IUld 5 t h Str . 

Ken s 1nr:-tor: • 
lIo . 8 off J.'Y"ur", Rowj , Oiep 

"'. i VEl!' • 
3!"d live . '!e1come ~"t.., t l!l , 

Ath lo.ll l! . 
55 Pe pper Str ., Cro p(! Town . 

1+ yt" e. 

1"- yr8 . 1; yr' 1i . 

~ YT' s . 

1.2. yre. ,. 
la Y!'So 
12 

l~th g t l' . ~th l\v '! ., ~enstnj:!'- 2 yr s . 
t~ 

16 Vr:- <>dc Str., Cnpe ToWfl . :). yr a . 
Uitkylc , :::trod Av " ., Y.cndn M.oI1o :< .~8 . 
Abd'.lll.llh ' e Cot ta""" !! , ~t'il 1n ?: r.'!I . 

~d •• Cl)nr t ant ia . 
11 o1 p v ill1 prs LrlflC , C" ge 2 y:'s . 

TOwn • 

Sex . 

F. 

F. 
F . 

w. 

F. 

F. 

". 

". 

Pultoo)nAr y 'l'u~e 'l loiA J II Contllct. . 

tr,1l 1~ Stout. 

JO SI! ph "' .. thm.'s . 

DOl"O t • .llY ',all i ."'ms. 

• 

• 

• 

It",chmst LOSDf!l' 
( Bd\"w!'r': s ) 

.", li ce St8fTo M . 
Johann ", !!'t!'ron 
Ant hony l:1nIt . 

~ ela tion 

to 1'P t:lMl t 

ltlcll' . 

'(h c l oQ . 

Lo" gM' • 

LcYI ,I:"('1' . 

LM~er . 

Lo.1 " ...,. • 
Lodo:oeT' 
Lodper . 

Uotl'@r . 
• 

RrGther . 
Broth«r • 

Not.:lfie.:l 

" Pul. 
'1' •• ~ • ' 0. 
25. 1;. 4 7 . 

S. 7.44 . 

24 . .t; . <1 8 . 

22 . 7 . 48 . 

,. 3 . ~3 . 

le. 2 . 50 , ,. 1 • .1; 7 . 
1 . 10 . 50 . 

• 
15 . 9.48 . 

6.12. 43. 
13. 4 . 37 . 

S~Il'.e Ad(lr oes . 

Not !!"V(> 5 t1 :?r,t~. 
S,,1IlC .(t".dr ess . 

!lot Inv~gt!l"" t,e1. . 

Fot Investi~~ tea . 

S:'me Addr ess . 

S:ut~ A"'~" el'l ~ . 
$l'Ulle A'l('1l"es:<! . 
S"~ · ~dl" ,!! s ~ . 

~.:. t Inv <lll t i". ·· t ed . 
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Coloured PRtients . 

N'Cme 

Snlena Tot'f'ie 
Rosie Cornel1ul!! 
So "hi aN1 ~I'lS • 
J ean A;Jpels. 

Anne Smith . 
Everard Fortuin 

Amaline Simons 

wllliron Otto 
"''lgUA l eno 1!athl'ws 

J"nnifer Rhood e. 

Jo1m J Acobs 

Jo 1m Smith . 

John EdW'1rds 
LoI"l" f>ine Felix 

TABLE XVII (continued ) 

Addreos . 

2J1n Ave. Bel~~viA. At hlone. 2 
287 Corona tion Rd. , M~itl<md 2 
Townsend Str ., C'.ooowood . 2 
41 Rnigh Ave ., Gr- ooen ViHa/l:e 2 

IMd tL-'IIld . 

yr' . yr' . 
yr fl . 
~'T' 6 . 

6th Avp. ., Bokmrud er i e . 
Bath Road , Ca l er'lon . 

2 yr s . 
2 yr!' . 

29 Coronati on Ro<ld , i'1cod~ 2 yr ' . 
stnck. 

?:lrk Street , Portervi lle. 2 yrs . 
4 von d~ Msnlen Btr ., 2 yr s . 

C'P' Town. 
202 Anc'\ringa Str . , Stellen~ 2 yrs. 

bos ch. 

FAirvmy , LAke Rd . , Gr ASSy 2 yr ' . 
?:I!'k . 

The Nook , Hop' Strns t , 2 yrs . 
Cl,;,rsmont . 

Stellenboflc h. 2 "',. 
27, 3 6th Ave . , Els ies Ri ver. 2 yr' . 

Sex . 

F. 
F. 
F. 
F. 

F. 
F. 

F. 

M. 
F. 

F. 

M. 

M. 

Y. 
F. 

Pulmong.ry Tuberculosis Con"t1l.cts . 

N:->Jne . 

Salli e Hattingh . 
sarah Cornel! us . 

J!'ne Appels. 

Johanna Smith . 
ChrisJan Nel . 

John SurrLTUers . 

Sh;odrick Dani e l s . 

wil lie M !!IIls . 

Srm>ue 1 ·109 cobs . 

Corr i e Hi>ndri cks . 

GeraM Felix. 

Relation 
to i'flti ent . 

Uncle . 
~I.othpr' . -
Cousin . 

Si ster . 
Lodger . 

Gr=d~ 
t'flths~ 

Notifi ed 
fi B Pul. 
T. R . on . 

8 . 2 .51 
4 . 10 . 00 -

31 . 4 . 4 8 

Lodger . 22 . 1 . 00 

Lodger . 

Brothp-r 

Lodger . ::0 . 5 . 45. 

Brothel' . 13 . 5.50 

RelW'rks. 

Same Addres s . 

Not Inve ~tigatpd . 
Snme jI_d~ress. 

On w" it:ing li s t 
for Nelsoool't 
SM-"toriwn . 
Srune Address . 

Not Inve s tigated . 
S!!IIle Address . 

t'oti1' i ed through 
He1.l1th Centre. 
Stellenbo se h . 
Di ed of' 'r . B . in 
Ci ty Hospit'l l . 
Srune Adtl:ress. 

Not Inwsti~ted. 
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'l'hFlLF: ""J1 (eont.iflood ) 

Col our"<l PnUmt.o . --- ----------
~lmonn:ry 1'ub<>rr.uloElit' COIltN:t"h 

~{']Jot. 1on No Uf1 oo 
to Y'll.tl ('nt. "8 Pul . _______________________________ . _____________________________________________ . __________ T","B •• ~o"n". __________________ _ 

LeonlJt""i yom UI'p!ht •• 
George ~ock . 

J orm AmI:n"U . 
J.~ar ~l" t> t .Tord"I'n . 

J ohn 1!('ntoOf' . 
Tonmty Pctf'rser: . 

~I ir i~ Mne:ik. 

~~lr~ J Acobo . 
f'ietf't' Cl!)('t .. . 

51 Gard<:n vi 1l:>.~ . 'loroor.se t 
7.'e~ t . 

B!;" 1s.(:r e>yt" ,.~ & t. "th l.one . 
c/ o Y. vom dc~ Uerwe , 

Vro likM t~ , Tulbi'lgh. 
73 Sixth Str. , Els i as R 1ver . 
40 , 11th Ave ., Els i es Ri vET . 

123 '11t>inm'1J :3tr ., VRS CO . 
Grodon Str ., SOl7K'r~et r:e s t. 

9 V'1!"l der Lfl ClY' ::' tr. I CRPf' 
To\\'l'1. 

94 Aapeling Str eet , CIl\)e 
Town . 

B:lbilA }bus!" 4 t h five ., 
Athlone . 

96, Rt h AVf> ., Winl'lcrmere . 
~ PL'lce or se.-rcty, Q. l'olffl 

J..thlone . 
C . S, !.w tr"osfOfl~1n . 

c/o ll~derd(\lll !h'l.i ' 'Illd 12th 
Ave. , B('llv ll c South . 

3 yrlh 
::I yr f". . 

3 yr~ . 
3 yr $ . 

3 yr s . 
3 yr" fO . 

3 yr's. 

3~ yt's . 
4 yr!'l . 

<1 yr's . 
4 :frs . 

p. 

•• ". 
F, 
r. ... 
•• 
F. 

u. 
F. 

F. . , 
F. 
y , 

JOhf} v:m Hr.ght . 

C"r., line Yenttlor • 
Edward Rhoode 

Jo ::eph SI::.1 t h . 

Af'ric a !.(aflik . 
Proedway i!ns ik. 

Jpcob AbrRhP./IIr, . 

• 

-

• 

MotheY' • 
Lodg~ . 

LodgeT'. 

• 

Uncle. 
Cousin 

Lodger • 

• 

:)1 .]0 . 4 6 

4. 1 . 61 . 

2 . 11 . 5) . 
24 . 11. 00 

2 . 7 . 49 . 

-
• 

Net If!·:~!!t! t: ..-'I . 
Screened C:l ty 
Hoso. ActivE' T. B. 

}:'otH'itd tm- OUlth 
Som~net lI"eet 
~ll1nie 1 00 11 ty. 
Sr.~ Mdr E' l! S • 

!I' ot Inves tig" t.<>d . 

Same Addr r1 Elll • 
Sa.zne AddrE'1"8. 
Not InvI"6tir;rnVd. 
S 'IlJI(> Ad~f>f';8 • 

f' ot Inv" s t.1~ted. 

Not tnves t1 ~Rted. 
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1!!U'1" 1 nt ')(l t ')\ ,(,!, . 
~'o"o" " ""'c"o,· !). 
v:,]~" jn n" t,""' f' ("' . 
(;r' ''c<> Gorflon . 

!<'I)"l' ~ Phillips . 

JOhNU1'l Jc'"J,.,ltz . 

JOhn.nIJA S "'rn! t . 

\/'llliN:: "·oo lf'(> . 

anjtn ~'1~1. "t1'lJ's . 

Sphl"~ t Jl1 """i,ls . 
A S O<> ·"'-n sO"1i<> r> . 

!,"ntir"1 " . " "'''pll 
Ann" "Pou, .... , t . 

::.'.' t h ' V" •• !J" llv:il](> South. 
t:).i r>l"ontl'in 1,1 ., .'.thlon.' . 
"Ol' rf' :; t.M" ' :' •• ,"!w" Le 'l !v~ (' . 
J n2!"l ine , (',.'\1'." >'1"1 :! '1 . off 

l oscol:!r'l"ll ,1.. PI'I'!lthfieB 
ro o 13 , 5th ~ve ., Bokm,..kie ­

'1'1e. 
?4t~ ,·v(>. •• off Kli f) :lontein 

q,.., 'C1sies , ' Vel' . 
c/o ~pv . Loodtz , "o (' o~ei(!e 

'l t 1"' ., "(t c 1Innbosch. 
c/o t.!!" . Antl'lr - ph , 11 " Bran 

Br·'cbmi'pl . 
? " "'1. Ge.m." "'tr ., Dl' o'lk;lyn . 
18 F'r'er e " tr ., eFt!)" To,''Tl. 
6 r. r.omb'1'ink '"' t1"' ., r."pe 

'I'0""ll. 
58 .JOT'(' 'l 'c:Tl " tr . I (' '1. ~ 'l'own . 
c/o ' ''I' . I e ~I)UX , 'RU!'$!Uw' y 

F'r'.<Inchho(>k. 
5~ B<' ,-. ttic ·v<' ., (' ''- ''en ViI 

1 :>f"9 . ,. "1 tlnn(l . 

T~ '1 Jl" '{1!JJ (cr:mtinucd) . 

yr' s . 
yr :; • 
. vr ~; . 
yrs. 

6 yr s . 

7 yr s . 
7 yrf'. . 

7 yt's . 

r . 
P. 
r . 
F. 

F. 

r . 

F . 

M. 
r . 

r . 

-" oro thy ('",or rion. 

.a.nn:l<> Phill i ps . 

'"l (>1" tlon 
to l'ro tiMlt. 

Loc!p"r . -
,.."ther . 

NotirtKl 
""; "lll. 
T . ll . on 

28 . I . M . 

-
-

No f"OI'lt-"ct. 
Not invl'«t 1 f'~ted . 
~' o t, Jnvpr,tll"nt e-d . 
Sl'lne .\!:!oress . 

P ied 14.5.1>'119 of 
Pulmon"t'y T . P . 

rot rnv'!st1gat~ . 

No Ccnt"l!t . 

1"0 f"ontpct . 

No Cont."ct. 



Univ
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ity
 of

 C
ap

e T
ow

n
!'Nl'e • 

Llwonn ,6,{,n,,]5 . 

Corn~1i" Alex~dP'!" . 
PAt"'!" F:'"ra . 

~?9MPt. ! SIIOIC5 . 

Joseph F'rl'e'"l.<m 
' ti M", Sr!1th . 
l'nrt:ln "'cot.t. . 
r.:yl1 Oln 0:;0 1:1 (' 

AMull'lh ' c i!!!lP.t . 
Li ot'lAl O:;""l1ne . 
~"8h1n Snym<m . 

!!!.U"y .]0"n80n . 
Pevi lll'" Collison 
VnL-'rtir"! 1\(!IlI'lS . 

AnrlreSA . 

R!'1"9 Hona , Lo"J E'l' nnuchworth 
Tl.d ., AV1 1nnl1 . 

f'FI Crot's Str (>l1t , Cnp', Town . 
.., fi OVM'ton ~I! ., 7..on8 B., 

<::11v l;'rtoYll'l , A t J11one . 
9 CobW'n Str<"e t , C"P~ To"," . 

.. T'osk:l n L-me , C,,?e ~1\'11 . 
].A Ilr~~n St r£O" t , l'>fllt River . 
1 1"; nov(> Str ,, !'t , Sr>lt ~ h·er . 
" 7 Sco tscDe Kl aof , Cnpe 

Town . 
1 rrnr<>6 Str oot , O~"M"v"tory. 
13 r1e Si'1:1th Str ., C1!."J!!' 101"Tl . 
t'o . 16 ::':lmterb'TY St r ., 

CII pe Town . 
128 Glen"o l <1' 'Otr ., PJ>row . 
7 rle Smith S tr . , C·'"IPP. To'm . 
C/O !"r • . ?ordn-n , 'l'1 aun i s 

Krnl'\l . Tul b:<!Sl'h . 

TABL~ W I (con t inul!d) 

Sex: . 

P. 

P. 
Y. 

•• 
v. . 
P. ... 
M. 

M. 
O. 

•• 
P. 
•• .' . 

!'-"I' II. I sflncs . 

J ohn CruY""""en . 
Fr roA 5t:tith . 
John Sco t t . 

Gavi'l J IJIl1""I. 
Victor 1:'ern .,nrI('z . 
Dir k BARon . 

SylviA ~011fson 

Rel.ll Uon 
to PR Uent 

nr • r.r lind ~ 
"'o t her' • 

Lod.crer' . 
J'othel" , 
Fpther . -
Lodll'er . 
Lo1",e:r . 
Loop'er . 

Siat er . 

roti fi e(1 
as Pul. 
T. B. on . 

-
-

?S . 7 . 4 7 . 
24 . 2 . 50 . 
00 .. 11 . 4 7 • 

15 . 9 . ': 8. 
14 . I . M . 

1 . ('; . 44 • 

14 . 9 . !'iO . 

"l ernnrks . 

Wot Inv!'stiP'n t ed . 

Pot rnv~ 'O t1~ti"d • 
JI'ot rnvest1~ ... ter1 . 

<::creened Ci t y !b:9. 
lin " ~c tive T. !' . 
,:)pJ1'.e ~"'r1r .. ~!'< • 

Snml'! ArMT'E'/lf,. 
SII/Ile Addr(,5s . 
Same ,,,dress , 

rot I nveFtir:">t<'d . 



Univ
ers

ity
 of

 C
ap

e T
ow

n
Colo~ec:'I ~t.1 ents . 

1'lIIll1' • 

'Iarr'1"t. Oct.ob~Y' . 
l'!oos-' 1''''1I.6''0Y'1'. 
Wll.,Y':!" l>f!t('Y' '1e'l . 
Gr,..e (' GtH''10rl . 

NoJ'P Phillips . 

Joh,,-'nnR Scio lu" . 

.]o"honn(!s Qm1t . 

'1'"111inm ";·001£(' . 

-\n ita. Chr1..,t1.qn", . 
'i:phr'ai m "l' f'v i "r. . 
~sa Sar.!sooi l'n . 

FIlt1!M VIl.X"t"ell 
fonna i'loug->t . 

Elleer> Olivier . 

~dress . 

lPt h !\V., ., Bpl lv111e s outh. 
r~ip'oTltein 'qd ., J\1.h lone . 
"ol"'T('st"r 'l,t , , Ber s ta 'l i ver . 
J "Qr"l1m· . Ofll l'llly ~d . oft' 

101!COr.'l'rm '{" . PenlthfieM 
1' 0 . ]3 , 5th ~ve •• Bokm,,1.;:1e · 

-:Oi E! . 
:"'4th rv r. ., off" Klipfontein 

'l.t'\ ., -C-:lai"n '{':lve!'. 
c/o Tlev . l/.Joi:l.tz , soc twei~e 

Str ., '1tellcnbosch. 
c/o Ur . Annnr "gh, de BY'oo 

"BY' " C I:Pfl fel . 
::' '' <:'\/\ GI'\1IIIl ~tl" J Brooklyn . 
l}I F'rl"" l' <: t"l"' ., caPE' Town . 
e A ~ombT'ink "tr ., c-"pe 

To-"'7l • 
08 JOY'~ rl' :n ~tr ., C",pe TOwn . 
c/o l"r . Ie Roux , FUI""guMy 

F'rlUlehlloek . 
5::' Be" l1.1(' Av" ., r,Ilrd",l"l '111 

lI1!,p , ,,""1 tlJ:tnd . 

.. .. 
5~ yr a . F. 
r yrs . F. 
I'; yr s . F. 
6 yr''iI . F. 

e: yrs . F . 

6 yt"'s. F . 

6 yr' !!> . Y. 

6 yrs . ~' . 

6 yr' s . F . 
I') yr" s . M. 
7 yr s . F . 

7 yr s . F . 
7 yr p. . F . 

7 yr s . 1". 

PuL':lOnIU'Y Tubereuu s i f Cant -eta . 

'lel " U on 
t o Patient. 

~orothy t;er 'l on . Aunt. 

Ar.n1<> P1"tl1lt ps . !fother . 

-

Al'minA Kleinsni r'l t . 

l\o tiN ed 
>'19 Pul. 
T .~ . on 

-
88. 1 . 44 . 

25 . 3 . 49. 

5 . ~" . fil . 

• 

lOo r ont.: .. ct . 
Not 1nv~s t1~~ ted . 
}' ot Inves t1prlt~ . 
5nme 4ctdr l?ss . 

D 1p~ 14 . 5 . 1'?-'19 of 
Pulmon l>Y'y ~ . P: . 

Not Inv<.ls tlge.'te1 . 

No COrl t "ct. 

Not Inveat1~p ted . 

};o ront"c1. . 
"'''r'' .-\..,~ ... " ~ "~ • 
"\110 Cont.rcet . 

Not Invpst:lp''''1.e<l . 

No Cont.:>et . 




