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The first attempt of vaccination against tuberculosis was made 
' by Cavagnis in th e year 1886. H e inject ed in creasing doses of 
sputum of tuberenlar patients, previously mixed with a diluted 
solution of earhol ic acid . 

Grandcher (1,s8!l) unci Ledoux followed by va ccinating rabbits, 
but th ey rail ed lind gl'<Hlually changed this method for intravenous 
ino culations or cu lt u res that had been previou sly attenuated by age 
in artificial media, substitu ting them for mort' virulent strains, 
'I'he rabbits so treated were more resistent to infection than ~heir 

controls, but SOOlI('I' OJ' later they acqu ir ed the disease. 
Other authors, Richet, Ilcricourt (1890), Dixon (1 88~)) , Turdeau 

(18!12) and Sehwernertz (l 8!l~ ) ('a r r ied on vaccination with human 
strains previously destroyed b,\' heat or with CUltU l'PS or avian origin 
which were gl'adllally subst it uted for st ra ins of human or igin, 

Behring in lfJ02 publish ed his method or ",Jl' lIl1er izat ioll " 
whereby he injected calves intravenously with a dose of from four 
to twenty mg. of dried cultures or Bile. Tuberculosis previously 
desiccat ed in a \'1l<'1I111ll and whose virnlencc IHHl hcen eonside r nhly 
lowered. S ince that time this method has been the origin of numer­
ous experhueuts awl eousequent ly it has been ospecially applied to 
cattle by Hutyra, Th omassen, Rosiguol, Wallec, Belfnnti, Stazzi, 
J\fulli l' ill 111 oth ers. It SPl'lIlS perfectly proven t hat th is method of 
vaccinati on offers an apprceiahle resistance in infection, whether 
natural or urt ificiaI, hilt lasting posxihly one vea r, All virulent 
strains inoculated n l'tcr vaecinnt ion seem to invade the bronchial and 
mediustinal lymph golands where th ey remain , until the resi stance 
thus created by vuveinntiou disappears and Own t he organism is 
rap idly invaded . 

Koch, Schurtz, Ilutvra and Weber tried in tr uvenous inoculation" 
or virulent strains in calves, hilt tIlt',\' soon found that all t he organs 
we re virulent to gu inea-p igs. 

Vallee mad e expe r iments with st rains of equi ne origin that were 
obtained hy Borrol and that were avirulent for guinea-pigs, but his 
results were siurilur to those of Behring, 

Th eobald S mit h tri ed vaecination with bovine strains that were 



LITERATURE ox \'ACCINATION AGAINST TUBERCULOSIS 359 

previously inactivated at 600 0, and Levy used cultures macerated in 
glycerine or ill concentrated solutions of galactose. 

All these methods showed poor results and were substituted by 
using dead cultures treated by ether, chloral, iodine, the hypochlo­
rites, sodium chloride and radiations of the spectroscope, etc, 

Great expectation was aroused hy the work of F'riedman, de 
Moeller and Klimer who used human and bovine strains that had 
previously been passed through cold-blooded animals, but it was 
soon demonstrated that bovine or human strains c10 not multiply in 
cold-blooded animals and that their virulence is not altered. 

/l..11 these experiments lIH1c1e the investigators believe that con­
ditions must be made as similar as possible to those prevailing in 
human tuberculosis and that str-ains of human or bovine tuberculosis­
could be used in which modifications ill order to produce a low 
virulence should be reduced to a minimum. Dead bacilli and those 
whose protoplasm suffers considerable alterations have a very low 
vaccinating power and arc practically worthless. 

So far the employment of preventive vaccines in animals free 
from tuberculosis has no other object than to place them in the same 
condition as tu bereular patients to reinfection. The only appreciable 
benefit is to protect them from acute forms of tuberculosis during a 
short period of time following vaccination. 

Recently, there has been a considerable amount or: work done to 
obtain a successful vaccine. Dr .•Jaime Ferran of Barcelona, Spain, 
has elaborated a new theory Whereby he explains that the tubercle 
bacilli is developed from a saprophyte. He claims that the tubercle 
bacilli is only one of the forms of the causative agent of tuberculosis 
and that environment is what makes the saprophyte go through various 
transformations which he designates as Alpha, Beta, Gama and Epsilum 
and then gets the acid-fast characteristics becoming what is known hy 
us as the tubercle Bacilli. He lws developed a vaccine made of 
various strains of saprophytes isolated from man and other mam­
mals which he cultured, The killed cultures arc inoculated sub­
cutaneously or orally and arc used both to prevent and treat the­
disease. 

Shiga, a. Japanese investigator, has also prepared a vaccine con­
sisting of human strains that have been attenuated by successive 
cultures through glycerine broth to which progressive doses of 
'l'riploflavine fire added, IIe also uses all immune serum prepared' 
from calves that have been cured by this vaccine. His serum vaccine 
is used both as prophylactic and therapeutic treatment. 

Oalmette, of the Pasteur Institute has prepared a vaccine which 
has created a great deal of expectation and comment. After the­
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work of runny y ear:-; he ha s develo ped II cu lt ure which holli s its acid­
fast eharacterist ies. hu t is avirulent. 

Si nce t he work of ~ Iar fall in lHHli who obse rved 1hat patients 
who 11ll<1 t uhercu hu - lym ph gland" h PI'lIUH' more resis ta nt t o other 
tubercular reiu f'cct ion s than those wh o were ex pnset] to contagion 
for th e fj rs t t inu-, Ca lnw Ue und Guerr iII dl' l'ided to ex peri men t in 
young calve" t ha t were infected t hrough t he d igest i\'p t rac t, coming 
to th f> foll owiug eouclus ions . 

1, A nimal s t hat IHI vc been in ject ed wit h vi I' ll lent «ult ures of 
Bacillus Tuberculosis contr a ct t.lu- di "I'aS(:. 'j'II('Y lIIay develop a 
glandular 01' pulmunarv tulx-rouloxis 01 ' hoth . 'l'hey I'('ill.'t to tuber 
eulinc for two months and th('~' may he cure d . 

:!. 'I'hose animals that have been cured af'tcr in oculat iou ar e lII) 

more susceptible to infection 1'01' a certain period of time even if 
t1w.\" are g iven virulent cultures of th e hacillus, therefo re tlu-y -hnll 
he considered as vaceinutcd. Oil the other hand, animals that have 
been in oculated two or three times r epeatedl y at sh ort illtpl'~'HI", of 
time IWVC1' get cured, t he ir li-sious ~l' l worse goin g rapidly into 
caseation. 

In this way th ey interpret the cieat r ical tuhcrculnr lesi ons Iounrl 
at autopsy , that is, t hose pat ients have been cured a l'ter iuoeulution, 
whil e th ose t hat r emain t nhercular have received several in oculat ions 
at successi ve s hort Pl'l'iotls so th at their lesion s have u ndergone 
emH'at ion . 

a, A small contamina tio n of sli ght intensit y determines a beni gn 
infection that eon i'ers H t' P I ruin (Ip grct~ of imm unity t o suc cessive 
in feet ion , wh il l' successive conta min ation with mass ive llost's produces 
a VCI'Y udvnuced tll be1'culo sis which is usually fatal. 

Since all ti ll' methods of vacr-iuat iou so far hav e railed, Calmett c 
and (Iuerrjn with his coworkers hav e t ried to impregnate the lym­
phatic system as qu ieklv as possible with Iiving cu lt u res of tubercle 
bacilli that have been made virulent. 

'riley are opposed to th e use of virulent strains as (used by Wells 
lind Williams in the Un ite d States mill Selter in G(~rmallY) since it 
is possible to produce ad vauced lesions in weak subject s. 

They ha ve developed a culture of Bacillus Tuberculosis of 
bovine origin that i" avirulent for all animals and ha s fixed heredi­
tary and cultural eha ruetc r isti es. After many experiments they 
found that a virulent organism that has been passed thirty times 
(on e every t wenty-five days ) th rough potato slants in five per cent 
glycerinated ox hile became avirulent for calves and guinea-pigs. 
This organ ism was passed two hundred and thirty times through the 
same media in a period of thirteen years and t hen when injeeten in 



LITE l~ATUR I-; ox VAVVIXA'I'IOX 1\.(i.\I X ",'1' T UB ER CUI.OSI S 361 

massive doses intraperi tnneally or iutraven ouslv into rabbits and 
guincn-pi gs t he haeill 'i were perfectly harmless. 110n 'o\ 'er, th ey 
produced an ant igen eup uhle nl' developing 1I11J1U' rO IlS unt ihodies in 
the inocul at ed animal, In the usu al culture-med iu it looks like t he 
Ba cillus of K och 1111(1 is a ll ar-t ive producer of t uhereul iu. 

'I'hi s orga nism once inocula ted in vad es Ihe lym ph atie syst em 
where it r emains, producing' el ma rked r esistance to infecti on, This 
resist ance has bee n call ed by Calmetto "Sl llt.C of premunition." a nd 
the organism is designated liS th e B. C, G. in honor of Drs. Calmet tc 
and Gue r t-in. 

Jn 1'111-111('1' experiments t hese investigators ha ve demonstrated 
that ba ct eria passed with great Iu cilitv through th e JIlU COUS mom­
hrane or the intest ines in I lre firxt ten days of l if e antl that. as the 
person or animal got'O\rs 01111'1' th e e li/mel's ure very Hillel! lessen ed. 
Disse, thinks that this is due to tlu- abse nce of "l'rotoplasmic cells " 
in the intesti nes of the Hew horn. 

In adult s the B. C. G , is «npahle or go iug throu g-h th c wull.., of 
the in tes tin es, hu t. with great d ilficultv ruu] in \'(' I'~' small num bers, 

Vaccinuti on s ma de ill ca lves a rul monkeys with H , C, G. orally . 
makes t hem immune 10 art iticiul inocn lnticns 1'0(' (·ightl·t'll mouths. 
R ev aecinat ions hu ve been mad e ill these an ima ls in order t o re inforce 
tile " prcnmniti on ' with very good results. F rom t lIPsr experiments 
1hey concluded that r eva eeiuutions ca n III' ma de 'It t he age of nne 
y ear 11 11<1 three years respectively so as to r ein for ce t he !'psistmH'e t o 
in fect ion origi nally created by t he first vacc ine. 

Vaccinat ions an' also admin istered ora lly t o infunts, 'l' he doses 
of B. C. one centigram each a rc given at forty-e ight hou r in ter­
valx , in warm milk, inuncd iaIelv before brea kf ast. Jn Ianrs vaeei­
nated in this way a re made innnuue for Ill l~ rl' th an four YC ll l'S as 
demonst rated by \\Tpill . Halle, a ntl 'l'ur pin (1!l22) . None of the 
ehildren vaccinated have cont racted t ubercul osis although till' llHl ­

jority of them have lived suhjeet to coustant exposu re. Cnlmet t e 
concludes that with his vaccine he can protect in f'ants until th ey are 
five years old precisely in til l' most dangerous period 0 f their life 
when th ey lire in eou t uet with th eir tubercular parents. 

These satisfnctory results established a definite ori entation as the 
first five years of lire is the pe riod o r possible exp osure to massive 
infection. 

Revaccinations shou ld be .per for med and are only recommended 
in child re n who are in cont act with tubercular families, In per­
fectly h ealthy surroundings t he r evaccinations are believed to be un­
nec essary. 

Several objections have been made to Oalmette 's method of vaeei­
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nation, which he has tried to answer. German investigators claim 
that children thus vaccinated do not react to tuberculin, hut Pro­
fessor Calmette believes that this is a question of time as after the 
second year of age th e vaccinated infants usually react. Further­
more he claims that this reaction is not necessary to prove im­
munization, for in an imals that have been vaccinated and reacted to 
tuber culin this property gradually disappears and the animals later 
become immune t o artificial inoculation. 

Another objection is the possibility of the B. C, G, becoming 
virulent when once installed in the lymphatic system. Calmette 
answ er's these obj ections by saying . "Tn autopsies made in vacci­
nated children who have died of smile other diseas e th e R. C, G. has 
been isolated in pure culture from th e mesenteric glands and these 
pure cultures were perfectly avirulent for guinea-pigs and other 
laboratory animals." 

Several invest igators who inoculated rabbits with massive doses 
of: B. C. G. intravenously, found that a follicular lesion was formed 
in all the organs and concluded that this was a form 01' tuberculosis 
produced by massive doses of th e organism. Calmette and Guerrin 
took the matter up more carefully and wer e able to 11l'011uee the same 
follicular lesions by introducing from twenty to thirty eentigrams 
of dry B. C. G. CUltUI'CS intravenously into rabbits; but the organs 
of these rabbits were perfectly avirulent to guinea-pigs and further­
more the lesions were Iound to heal and disappear completely three 
months after inoculation. 

One of the most ser ious objections mad e is that vaccinated in­
fants die later from tuberculosis, hut. he claims that thes e cases fortu­
nately have 110t been many and arc cases of children infected in 
utero through placental inoculation. 

The eighth of August, El27 , Dr, Pedro Gutierrez Igaravidez re­
ceived II culture planted on J Illy 2nd in the Pasteur Institute; this 
culture WHS brought to our laboratory on August 10th and replanted 
by Dr. Salvador Giuliani on August 20th in suitable media. On 
August 24th a new batch was inoculated from the original culture. 
From August 26th to September 12th the tubes were incubated at 38° 
C. and at this da te the ,cultures were ident ified as pure cult ures of B, 
C, G. At present Dr. Giuliani has five generations of the original 
culture and has performed inoculations in experimental animals. 

'I'ho 13. C. G. grows in the ordinary culture media for Bacillus 
Tuberculos is, but it grows especially well on potato slants with 
glycerinated five-per-cent veal hullion Ph7 0 7,2. The potatoes must 
be previously submerged for some hours in wat er containing 10 
grams of sodium carbonate per liter. These potatoes arc dried in 
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""Pnti-~nt-"-I- - - - -- -� ---------;--:..:....:-~:.:.:..~----:------------:1------1;­ \;olldltlon at 

"I� 
one year of age Addlll'JllRI dala~ti " I S -_ I _ ----~:-~:~ "-- .~~o r  '  " c C ~I~::... I III (,ontRclwlth 1 1� _ 

X ... Xov"1l1 her 10, I!l?:i .. Tho :lrd. ;jth u nd 'I'll berculu r grund, In good houlth . . . " Has had strong attack (If mea­i 7lh dny ufte r hi r-th mother sles and recovered i ll good 
condition . t'" 

J . Il , ~I..  :\ p ri l :I, lll ~ii  . . .. .. ..IThe :l rd , :;th And Tubcrcu lur father .• I n good heal Ih _. . .. IIIIS bad g-rippe. bronehopneu, ~ I 71h tlay utter birth� monin a nd m eu injrf t is and re ;'J 
covered w i thnu t showing signs ... 

0-3I of tuberculosis. . q
:'1 . . . . • ·1 Se p te m b e r HI. 1!12ii I Th o ani. iiLh and j Tubercular mother, In good health . . . . . JI ad mousles at 15 months of :>;; 

7th ,lay uf'tur hinh \ si s ter died of t u ­ age n nd is i n u pparent good t':l 

hercu losi s ohealth. 
ZTh . n"1 Pecpm!Jl'r R. 1!J2.i.. . 1 The ai'll, " Ih a n d t .Ives with tuber­ I II good hea Ith .. . . . I II good hea Ith, 

1' 7th d uy n Ite r I>irth I .:111 .. 1' mother or: 
>Du p . . . ' j .J I1 IY in. l!l:!ii , . . .. The ard, 5 th anti Born from tuuercu­ I II good hna l th ... ..1 A I 18 months of al:0 in perfect () 

7th dllY a f'tur birth I J:.I.r mother who health. a....I d ierl Mll1'eh 1!l:W� Z 
L . . . .. . 1 No vem bcr 6,� 192:; . .1The :lrd, li l h and ILives in tu hercu la r In good heu lth . . . . ·1In perfcct ly good health at fou r­

s ~ 

I 7th d ay nfter bi rth� f!lmil~·. th ren i n­ teen months of age. 
fants <lit,,1 ue fo rn z 
of tu bereu l a r men ­ >i ngit is� o 

A. l" .. .. 1 .Tllt~·  S, l(l~.i . .. .. .. 1 The 3 rd . ;;th n nd ~Iolher ,1iod� In b e r­ In good henlt h . ... ,I APJlIII't'JItly heu Ithy , I s sixteen ~  

7th day u ft er bir t h cu lar lind fll IIlt' I' months o ld. 7­
"dV'lllccd tubercu- '">-3 
l a r .., 

q 
7th <lil y af't nr hi rt h died HI:!!;' Is well at IS months of 

R .. .. . .. 1 September 2·1, 1!l:!;i I TIll! :Ii'll, ;;th '11111 I ;\[othertnbercnlllr, In good h ea lth . . . . Hud pnenmonia in October. 
t': 

agEJ. :>;; 

A. '1'. .. .. 1 :'Illl.reb ] ·1. 102·) .. . . 1 Tho 3 ,'<1 , ;,\.h lind 'I'ubercu la r mother Good health. vac­ In e x cel Ien t condition at two a 
q 

7th d a y afte r birth IIu,l two t u uereu ln r' cinated at oue veur ycurs of nil'''. (:,
11Tll')"s nJ' age 

Tho :lrd, ;) t ll n nd Tubercular father . . nood heal th , vucci­ Good health at elahtoon months ~ .T. K . . . . . ' July .n. H):!.i, pre­
mature bi rt h ;th d'ly nf'tur hi rth 11>1 ted >Itone yeu I' 

;\1. () . .. :-'Iuy HI, Ill~ ;; .. ..... Th e 3rd, " t h and ~l other tn bercnlur. In good health . ... . In perfect health. 
7th day a Ftcr birth 'I'h e l s t four i nfu n ts l 

d ied of tubercular, ~ 

0'>meningitis� I:>j 

A. 0 . . . .1 March 1:3, 1!l2f> .. . . .. 1 The :~ r d  .  :' th a nd :'[olher died o f pu l­ In g-ood health. 1'0­ In vory good health at 21 months 
7th dllY after birth monary tn bercu­ vuecl nn tud the 1st of age. 

los is on April 1!)26 year 
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filt er paper uud fixed in Roux tubes tha t have been previously filled 
with the g-lrc l~l'inated hroth . '1'1)(' whol e tu be if' t he n st erilized at a 
rumpernture of 1200(: l'or thirty minutes a nd th en incubat ed 1'01' 

three succe ss ive cla'y ~ t il pro ve stcr il tzarion. 
The inn eulution is made wit h p lat in urn spatula , d isst -miun t ing well 

the inoculating sediun-ut on th e slIrfm'(' of th e potato slan t s. The 
tubes arc closed and incubated at :\SCC, 

Usnally afte r th e tw entieth lillY t he gl'o\\'th is a bu ndan t enough 
to prepare e muls ions, hut it is desi r able t o WHit u nt il the twenty­
fifth day t o w 't th e la rges t: possible num ber of living or ganisms. 

It is importnnt t o sec t hat th e B. C. G., keep s all its essent ial 
cultural elurracte i-isties, so 11 f tp l' tC' II cu lt ures throu gh glvec ri na tod 
med ia, 111'11 o r thl'C'C cult ures sho u ld be pl anted ill ox-b ile merlia which 
is prepa rer] us follows : 

Place ill II lnrl!c vessel th e contents of severul o.x gII11 .111l111der:>, 
ste rili ze a t 120 " C. for t llirt~' minutes uud keep l i t room t emper a tu rc 
rO!' th ree weeks. H ~' thi s t iru« iI la rge secl ill1l'nt of hil iur v pi gnu-ut 
is £ 01 '111('11 ut t he hot totu 01' t he \'l'sseI mul this should be separated II,)' 

filt ration , Divide t he hill' into t wo equal pm-tions. Into o ne of 
t hl'sn p ortions snl ' ll\c'l'g"P the po ta to I'I'agllll'nts and mid five p er : ~pn t 

of 1!I,\'('l'l'illl ': rh cu su luuerge ti ll' whole \'essel in a water-ha th a t 7,j " 
C. fo r three hou rs . Th e :O;( '('011 e1 po r tion o f hili) with five-perr-cnt 

gl,\' t' ('rill c is m lded. a nd is d istributed th rou g h the R oux t uhe» up to 
t he con srri et ion . At t Ill' Pil eI or I hre« ho u r s t he pota to fragm ellts 

ur e tab ' lI ou t or th ,! hile a nd wipr«] in filt er papl'I' i ll orrl e r to /,( ~ !I!O\' C 

th e PXI'll,; ;; of hill'. ~ 1l\Y t1 11',,\' ai',' r (, ild,\' to 1)(, fixl'd i nl o t il l' ! ~ ()IlX 

til hes. :\ 1l the 11l11I'S il I'e ster iIiZC'11 at 120 0 C fnr th i r ty 1ll'i IJ II II'S, 

B. C, n. ~I'O w S d ist ill d l ," Oil thi s medi a and I rom the t enth to 
II\(, th irt iet h day ill! the ;;111'f;] ('l' is covered hy n g ra y ish g l'l'e n fi lm 
tha t 1:('e 'O!ll('S th ir-kr-r g ra. luull« , Afll' l' t he t.wontv-fifth dav th e 
g rowt h gets t hicke r t a king 11 lu-ight-coff'ee color, look in g \'PI'Y mu ch lik e 
1111 old cult ure or bucillus Mul lei. 'rile ba cilli cu lt ivated in t his way 
ur« g rn u ulur. t hinn«r and long'PI' th an those cult ivated in ord inar y 
med ia, hilt t h('~' 1 1I I\'( ~ 1111' sa me ueid -Jast cha rac tc r ist us. 

.:\ I't (' 1' 1I1re'(' 0 1' four cultu rr-s i II h il l' /Il l'l! ia t h l~ ,\' ClI' I~ til ken hack t o 
g'lyc I' l'illiltl' cl (loti!to slallts uucl look aguiu like t ho «ul tu res 01' 'I' u l u-r -u­

Iosis Buci llu s. I,'rom the gl.,\'( ·l'l'iuall' el 1111'c1 iH th e culture» can he 
passed to liq llid or' sol id ull,d ill wi th out ucq ui rmg virulen ce . 

Bill LJ()(iH .\ I' I [ v 

Ca lmet rc-s-A nn a les d l' L ' just it III Past eu r 1!1l1. 
F. K!(·llIllt·I'!' Zl' it 1'. Kleiu mot. 1!IU'i , 
.A.� Gebert .,\' P . ('aol,t-Bal'1\' rotCI'Hpia , \'a l'lIlHlci{m y RIII'I'ot,·rapia. 

sl'gnllda ed ici t)ll ~a l\' u t y Co" Han,('!ol1u. 
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Gut.i (~ rJ' p.z I gil L'II videz 1'. rJa prnfila xis Vuccinal d e la Til hereulosis 
l;W~r11l1 d IIlPt()(lo Ca lm ette-Gn errin . 131111. 1', R ':\1. .A. )10. Hj7­
158 .JIIly an d ~eJlt . 1!127, 

l\Illrfa 11- ..\ r vh. (:1'11. d E' :\!E'(]l'eille Vol. l Sr:H p. -l-~ ;l et 57:3 , 
H i Vall« pI, Rossiguot Bu ll. de la l:'oe. de :\!ed. Veter. Prat. 1;") mnrs 

In 06 p, -:1-2. 
C, G uer r in An nal. d E' L 'iustitn t P lls leur 20 aout. 1!I06 p. (iOU. 
Romer-St iznu gster O. aerzt l. V ceus 1:11 1III1I'Img I !l mai HI08. 
It K ra us» et W olk Cen t r . f . Hnkl , -!2-1 !lOR Pt. -l-7-1910, 
W ebb & Will ia m,; .r. A , :\1. A. 57-1!11l p. 1 -l- :~1. 
Seltx Dents 1\f('e1. \\'01:11 51, 1925 p , 933, 
Diss t' H('1'1. kl iu \\"o eh . 1 -1!I O :~, 

Calmet te, Guert-in et Dolearde. Acad . !II' S. Se. m al 1!I06. 
.K Prospert Soc'. de Bi oi . 1 ~1 j ulliot H)~4 . 
•T. Y..II1 :s Acad. des Sc. l /'il-I;") oct. ' 2;).� 
.Al'!oillg' et Durout-Aead. !II'S :-; c. , l Rl-!I nov. !l-2:i .� 
Cou ve luir o A a ead. d es Se. 18:3 lIOY, ~6,
 

, \:>: :>: .\ I.ES [)E L 'Ixsr rr '1' 1) .\ STE lil1-~I.\H:-t Ifl27 . 
s O:\L\ l.\ lIn: Ill" . XO. :3 

A.� Calnu-tt« (" ;\ \"' 1: III Colla lJlll"a tion d(' C. Guerin L !\eg-I'e et A. 
Bouquet ) . 

C, n 1I\ol' il1 , . \ Ri ch art ct ~ I Hoi ~:s il'n' . l-l ssa i I ll ' phrophvlu xi r- lIl' la 
t u hervu los« bovin e p al' le H. t '. U. clam; uuc ex ploi ta t ion 1'111'111(' 
ill I'I'E:t t~1' ( I !12 1- 1fl2, ', I). 2:\:3. 

R.. Ttl rpiu, II \' ('1'· Iii (·olla1:01'11 1ion de ~! aIll' Colon i. in firm il'I'" visit vuse 
:-; 11 1' la \ 'II (' l' i ll ll li lll1 H1ltit l1h "l'l:II!I' IISI' Ell' loufnnt p al' le B. C. G. par 
~DI B. W dil-H aIl \o. p. ~ :i4 . 

1'1'01". ~hlh ' lIz I't le Dr. •1'. Vnn H"I1I'l! I'Tl, Va cein a t ion an t it n bcren­
Il' lIs(' par It' n . ( ' .o . I' ll n l'l :.ri'lll1', p . ~ 7 1. 

PmI'. ,J. ('a llt'W IIIoI~ '1I '. , E ss a is d l' var-einu t io n (!t' 11011 \"1'11 11-11(-"; "011 11' 1' 
1<1 t ulx-rculos« par ' I , ~ n. C. (; . I'll H0 11 111 11 Il iI' , p. 27-l- . 

Ih '. ( l l'ol';!"S BIlIlI).!. , P I' l'l lli" r s clO"III1Il' lI ts ,'II1l<' I'l' lI a ll l III premun ition 
a'1I1il ll h '~I'I'II I"IIS( ' (}I'S 1I0 1l\' PIl II - Il \O" p H I' II' \'lll:l: i ll B, ( ', n., reeuuill is 
A .:\1111; 111 ' '';. p. 2,7, 

A . H0I1!!l'hi fr.. 1.11 vucein ut iou Hill i t llht>I '('III I'II";I' pal ' 1<> I: . C. ( ~ , I' ll 

~\I!!m 'ie 1H~-+- l ! J ~G p . 2~~ . 

DI', ~I H'I B PI'I I1II'I\" 1.(' vucciu B. C. n. (' II Iudochiru- p. ~ i' -t . 
U l'lIllill;!l'r et Buillv.. \:lIl(' S il l' I 'iIlIlO E:1!il,~ rlu T:. C. G. S il l' I!' eohnye 

ct Sill' SlIlI elim iuu riou pnr II ' t uh« lIig l'stif a p,'es abso rption par 
voi e 1)\\1:('(1 1(" 1'. 281; . 

Eo Coulnud .. Etrl'ls tll'S ill.'"I'dillns int ravcinenscs mu ssivcx oil' hll( ~ill l' 
h ili (' ( Be( i ) p, :!H!J. 

S.� ~lat llhlik ll\' et :\1111 . V, ~ t' I'I· l't"\ · lI .. P lJlI~'O ('YTIl!-,C et d,'slrw 'l inn d es 
bncil le» tuhercnleux. p. :-JOO. ' . 

1'1'01'. Allx-r to As cnl] I'll eol labnrat ion a \',,(' II'S Ilrl's. K (; I'lIt il i. G . 
Berosa, A . .Jhlllgillrntl i. D. :\"<11 , ( ' . Sl'tti , F , Omrulco Zot iui et :i H'C 

le techu icicn A . Ba ssi, Expcr ieue-« Ell' prophvl a x ie a n r ituhereu­
leu se pa r- le va cc in n . e . (I., l'X('clltl~S S(HIS 111 d iree t ion. p. :n-l-. 

Happortcu r : D I', a g r eg-c ~1. 'I'zr-hnovitzr-r. , E tlldl' df' la vm-ciuution 
antit uhereuleuse par le B, C. G. ( rlru-utur-u ts d(' III Com ision 
ukrainienn c) p. :t!2, 


