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The p urpose of the present paper is to compare the capabilities of 
two proced ures to indnce lep]'ornin reactivity, one proced ure heing the 
repeated injection of the Mitsuda antigen at r elatively short interval 
(eve r." three mOllths), the other procedure being oral BCG vacc ination 
about which \\' 0 have wri.tten r epeatedly ( S. II) . 11he stud y permits an­
swering object i.ons rai sed hy some author s that conver sion of Mitsuda 
ll egat ivit.v afte r BCG vaccina tioll is caused hy the antigenic actloll of 
the lepromin test ma{le previ:ons to the vaccin ation. 

lVIAT lmTAJ~ AND METHOD 

S i xt~·-thl'('e <:hi ldl'en of lepl'ous p arents were employed in this study . All of them 
were isolated f rom their pa rents a t birth , and all live at the Creche l\1ol"ato Coelho of 
the Associa ';30 Sa nta Terezi'nha in Silo Paulo. In this inst itution the ch ildrcn grow up 
in a elosrd environlllent, and are kept absolutely apart f rom any tubel'culou. 0 1' lep rous 
contag ion whatt'n' r. Nurse'S nnd Ruxili ary personnel are engaged only aPtt'r negative 
radiologir a nd t lini ca l eXHminations, e.·peciall y as conce1'n tu bercul os is. 

At the outset of thr experiment their ages varied f roll1 3 days to 12 Ilionths 6 days. 
They 'wel'e divided by lot into three g roups as sililil a r stati stically as possih le HS regards 
age, sex and total numbers, as shown in Tablc l. 

Group A: 21 children, 14 mules Hnd 7 fe lli ales, ave rag'e age 6 1I10nths 9 dR YS (suh­
jected to r epeated lepromin injections ); 

Group B: 21 children, 14 males find 7 fema les, avera ge age 6 months 21 days 
(vaccina ted orally with BCG) ; 

Group C : :21 children, 9 males and 12 fe males, averflge age 6 months 2,1, days (kept 
as controls) . 

All of the children were kept und er the sa me environlll enhl i condi tions. All hncl 
the sa lli r di et, acco rding to age. Tubr]"culin tests were pe rfo nll ed on a ll three g roups, 
~111 c1 will be di scu. sed in du e course. 

EJJJe l'imental.- Th e experimen tal part of this study is divided into two parts. 
Pa r t I: The lII easures taken in the first part are as follow ; those taken in the second 

part wi ll be pl't'~L' n ted shortl y, and nl'e di scussed Intel' in this nrti clr. 

JP rofessor of P hthi sio logy nnd P lilm onn l'Y Diseases, Fnc ulty of Medi cin e of So rocnbn, · 
Catho lic U nh·el's ity, S1\o Paulo. 

2Formerly of the L eprosy Division, Depnrtlllent of H enlth of Sao Pnllloj expert of th e 
Jntiona l Ca mpaign against 'l' ubercul osis. 

~ A ss i s tnnt of P hthi siology, }~:lcllit y of Medicille, U n.iversity of Br:lZ il. 
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A. 

B. 

C. 

TAB "" 1 :- O!'iginol dis tribution of th e 63 chilell'en of til e study 
into three e.)'pel·im ental gl'0 1l])8, by se.c and age. 

Age ( months ) 

Group Srx O-Cl :3-6 6-9 9-12 > 12 

R epratrd l'Ifalr 5 2 :3 .J- 0 
(4) lepromin Fl'llIal r 0 -I- 1 2 0 
injections 

Tota l 5 6 4 6 a 
01.'111 B CG M~l l r 4 :1 3 Cl 1 
nlccination Ji' l' II 11) Ie 0 :i 1 3 0 
(3 doses ) 

Tota l -I- 6 4 6 1 
----

MaIl' 2 :3 1 2 1 
Control Frmale 2 :3 3 .J- 0 

Total -I- 6 4 6 1 

Ma le n R 7 9 2 
Tota l F emale 2 

I 
10 .') 9 0 

Total 13 18 12 1R 2 

]£)60 

Tota ls 

1-1, 
7 

2 1 

H 
7 

2 1 

9 
12 
21 

.-----
37 
26 
63 

Group A was g iven 4 injpe·tions of intl'g rll l lep romin ,'! tIl(' seeond 9:3 dllYs Ilftr r the 
first onl', the third ]02 days after the serond, a nd the four th 8.J- dll Y" f1ftpr thl' third 
(Ilverllge about 13 weeks ). R eadi ngs were made 30 and 90 days Ilfter ('a('h inj ection. 

Group B was vileei nated with tllJ'er dose' of BCG at weekl y in'te r\' a l s . ~' Doses were 
100 mg m. fo r children less than three months of age (tota l 300 mgm. of vll ccine) , nn d 
200 mgm. for the older ones (total 600 llIg m. ). This g roup got its fh'st a nd onl y lpproillin 
injection, in thi s fi rst p art of our study, 9 months after the first dose of BCG. 

Group C, kept as a control, wa s not vllccinatrd Ilnd got its nrst Il nd on ly lep rom in 
injecti on at the end of tlH' obsc rvation period. 

The schedule of trelltlllents of th csc groups with lpproillin and B CG vacrine, and of 
skin tpsts, in thi s nl':';t part of the expcrimpnt is SUllllIHlI'i zed as fo ll ows: 

(;roup A 

1st J\.fitsud a 3/ 2.'5 / 57 
2nd Mitsuda, 6 / 2.'5 / .'57 
3rc! Mitsuda, ]0 / 3/ 57 
::\fantoux 11 /5 / 57 
4th l\Iitsuda, 12/ 26 / 57 

(;rOI/)i B 
1st BCG, 3/ 26 / 57 
2nd BCG, .J- / 2 / 57 
3 rc! BCG, .J- / 9 / 57 

l\Ii tsud a, 
Mantoux 

12 / 26 / 57 
2 / 1 / 58 

Mantoux, 
::\fitsuda, 

11 / 5 / .'57 
12 / 26 / 57 

Part II: The second part of th e cx p erim pnt consisted of determ ining th e effect of 
BCG vaccination on th e chilc!l'pn of Group A who had not become lepromin positi ve Il S a 
result of the r epea ted injections of lepromin . 

The criteri a of positivity of th e Mi bmda rPIl (·tion used were those of the Madrid 
Congress. The earl y, or Femllm]cz, l'Pll ction hilS not heen taken into account in this 
. tucly . W e recorded "pigmentation" ("P ig.") llmong nega ti ve fi nd doubtf ul r esults when, 
in the absence of nodulation, there was rcsidua l pigmentation a t th e site of the test. It 
was essentially a negative result, an d has been so treated in our ngures. For evalua tion 
of the results as positive 0 1' negative, we t hose to group the 2+ llnd 3+ r esults as posi­
tive, a nd a ll others-including 1+ and ± - as negativp. This g rouping W IlS adopted in 
ordc]' to avoirl mi sunderstandings wi th refc rpnce to 1+, wh o. r p rognosti c sig nin cance ha 

4'fhe lcprorrdn was p rcpn rcd by Dr. Murilo Pnccn, of the Biochemistry Laboratory of th e 
Department of Leprosy Prophylnx is of the Siio Pnulo Stllte Departmcnt of H ealth. 

5The BCG vaccin e wns prepa red by th e Tnst ituto Bntnntnn of the H ea lth Depllrtment, :lnd 
was employed 48, 96 a nd 144 hours nfte r prepnrn tioll. The utmost ca re was obsen ed ill the 
conservation of th e "nccine; nnd in the co rrect Ol'n l ad ministra tion . 
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of Illte lwe ll held doubtful, rlithough we olll"splvps think diffen·ntly. For us, thesp cases­
espec ially in very young childn>n- sililpl y show a lesser capacity of r eactivity at the 
tillie, and not an a bsence of it. vVe lwlieve that f urther still1Uli in th e course of tim e 
will llIake them r eact more strongly Inter on. 

R I';S ULTS, PART I 

,Ve now proceed to r eport the gCllcral results of the fir st part of 
our study, which concc rn s thc l\ litsuda r eact ioll ami which ended l\1arch 
27, 19:)8. Durin g this period 2 children wer e lost to thc cxperiment, 
onc by death and the othcr hy rcmoval to another institution. 

In Croup A, of 2] childrcn, 12 (or 57 % ) were classed as l1 eg-ativc 
(including, as explaineo, 5 doubtful s ), and 9 (or 430/0 ), as pos itivc (2 
being 2+ and 7 being 3+) . Tn Group B, of 20 childrcn, 3 (or 1;") 0/0 ) 
wcre classed as negative or weak positive, and 17 (or 85 0/0 ) wcr c 
s trollgly positive (3+) . Of Group C, finally, non e of thc 20 chilch c11 
gave a positive r eaction- at most doubtful in 2 cases-so thc? werc 
100 pcr ccnt negative. 'rhese data are given in rl~able 2. 

'l'i\BLE 2.--Genenll l·es lIl! s of the Mit slI r/a l'poI'lion in 'li e 
thl'ee e,"pel'il;tentol ,ql·OUp8. 

--- -
:Vl itsud a rPll ctions 

No. oC Negative S ubpositive" 
Group cases (- ) ± 1+ 

A . Lq)l"olllin , 21 7 5 0 
--repea ted tests 33% 24% 

B. B CG, oral 20 2 0 1 
-- --vaccination 10% 5% 

C. Con trol 20 18 2 0 -- --
90% 10% 

Positi ve 
2+ 3+ 

2 7 --
43% 

0 17 
--
85% 

0 0 --
0% 

"Doubtful and 1+ CIlSCS, lI eith er co ullted as positiye fo r rcasons exp la ined in the tex t . 

S e1'ial lepromi·n inject'ions.- The fi gures given in rl~ahle 2 are the 
final ones, for comparison of the differ ent groups. In Table 3 are given 
the step-by-step results of Group A, the readings after each of the four 
lepromin r eactions, showing the progressive total changes in r eactivity. 
It is to be borne in mind that in speaking of the results of the lepromin 
test we always refer to the lat e r eaction, as r ead after about 30 days, 
and to the remote r eaction, as r ead after about 90 days. 

rl~hese data will be cons idered further in the gell eral comments on 
this paper. Let it suffice now to note that at the end of the experiment, 
after 4 injections of lepromin antigen, the r eading of the last reaction 
presented a final result of 57 per cent of negative and doubtful cases, 
and 43 per cent of unquestionably positive cases. 

BCG vaccinated.- Group B,- the children who wer e vaccinated with 
B eG, presented the following results of the Mitsuda test performed 9 . 
month afterward: 15 per cent negative (including a 1+ reaction) and 
85 per cent positive (all 3+). See Table 4 for details. 
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TARLE 3.- Pl·ogl·eSs·ion 0/ l'eal'lil'ity aftel' 1''' 7J eated lepl'omin tes ls in (;1'01111 A j 
nllmbel's show'ing the 7'al'io /l s l'eadings at 30 days and 90 dfl1js aflel' /(' .<1.< . 

. Test and days of reading Final r('~ ults 
First Second Third Fourth (90 days) 

Readings 30d. 90d. 30d. 90d. 30d. 90d. 30d. 90d. l\o.llnd % 

Neg. 19 14 5 5 5 7 0 3 } 7 :B 
Pig." 2 7 11 7 3 0 3 '* ± 0 0 1 .'5 ii 6 4 5 } :) 24 

--
J+ 0 O' 4 4 5 5 6 0 ( .'57) 

2+ 0 0 0 0 3 3 4 2 } 9 4:~ 

3+ 0 0 0 0 0 0 4 7 

"Pigm ented, without nodular illfiltration ; Il cgfl ti\'c Sigllificflll CC. 

Control.- Gl'oup C, nonvaccinated cases, suhmitted to only one lep­
romin injection at the end of the observation period , presented only 2 
doubtful reactions. 

Si.rJnificance of clata.- rrh ese data are significant from the viewpoint 
of statistical analysi. r:I~he work and the general results have heen 
evaluated by Prof. 'Walter Lesse r, who drew the following conclusions : 

"These data were submitted to Fischer's ('xaet treatment fo r fourfold tabl('s. vVe 
found the figure 0.006 fo r P, whieh means that the probability of -occurrence, by chanel' , 
of r esults different from those expected (p rovided there is no difference between the 
groups ), as much or Illore than observed, is eq ual to 0.6% In view of thi s r esult we Illay 
rej ect the hypothesi ... , . of there being no difference between the two groups, with less 

1,284,489 
than 1% risk of erl'or. Value of x~ = = 7.842, with tates',.; ('o l'l'ectioll: 

163,800 
1,004,182.25 

x2 = --- - - = 6.131." 
163,800 

Strength of reactions.-lt is impOl'tallt to llotice that, hes ides the 
marked percentage differences of positive respon ses to the ~[it suda test 
obtained by means of oral BCG vaccination as compar ed with lepromin 
retesting, the r eactivity induced in the vaccination group was in gen­
eral much stronger (1'7 necrotic responses) than that induced by re­
peated injections of the lepromin (only 1 case with necrosis ). r:I~hese 
differences may be appreciated from the photographs of r eaction 
lesion s of Groups A and B shown, Figs. 1 to 4 and 5 to 10. 

TUBERCULIN REACTIONS 

Having r eported the results of :Mitsuda reaction in the fir st part of 
our experim ent, we now report our findings as concerns the Mantoux 
test. It had been planned that if, while experimenting, we ohserved 
positive Mitsuda results in Group A the Mantoux test wa s to be per­
formed, in spite of the security of the childr(>l1 as r egards tuherculosi 
infection. 
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'rABL !;; .f.- Jie8ults of th e single lep1·omin tf'st in the BCG-N/.ccinated group, 
made nine months aft er the vacc'i!u!l ion. 

F ina l results 
Mitsuda reaction (90 clays) 

Rert clings 30 da ys 90 days ~o. and % 

Xeg. 0 2 } 70 
Pig. 2 o· 2 

± 0 0 } 1 5 
1+ 1 1 15 
2+ 0 0 } 17 85 
3+ 17 17 
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A few cases in Group A were r ead pos itive after the third lepr omin 
injection, as shown ill rCable 3. Consequently, the -:\ Iantoux test, LI000 
and l:J 0, was applied to the entire group. Four of the children show ed, 
after the 1 :10 test, infiltra tion s 5, 7, 8 and 13 mm. in diameter, respec­
tively. 

At the same tim e, for assurance r egardin g f r eedom from tubercu­
lous infection in our working environm ent, the l\l antoux test was al 0 

appl ied to the children of Group C, the control group. rChe r esults 'were 
entirely negat ive. 

For security's sake all children who showed any infiltration what­
ever in the J\Jantoux test wer e submitted to x-ray examination. Again 
the r esults were negative. As already stated, special precautions are 
taken with r espect to tuberculosis infection in the working per sonnel of 
this in stitution. 

rrhus we found that tuberculin sensitization in Group A \\'as negli­
gible, and it was altogether absent from Group C, the control group. 
,]~he subjects in Group 13, given B CG vaccination and submitted to the 
Mantoux test at the end of the observation period, showed-a was to 
be expected-a significant amount of sensitivity. 

RESULTS, PART II 

As has been seen, 12 of the 21 children of Group A remained l\fit­
suda negative after the fourth lepromin injection. They were then 
subjected to oral B CG vaccination (4 weekly doses, 02. gm. each ). A 
fifth lepromin injection was made 36 days after the last ingestion of 
B CG. ']1he 1'e uIts of this last lepromin test, read after 30 days, were as 
fo ll ows : 5 subjects 3+, 2 subjects 2+, and 5 subject. 1+ . At the re­
mote reading after 90 days, one of the 1+ cases had become negative, 
and a 2+ case had become 1+. From these r esults we infer that B CG 
vaccination constitutes a more effi cient stimulus of lepromin reactivity 
than the lepromin retesting. 

Of the 20 children of Group 13 (the B CG group), when g iven their . 
one and only Mitsuda test 9 months after the B CG vaccination, two 
wer e l('pr om in negative and one gave a 1+ r c·sponse. rrhese 3 individ-
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uals were given a second course of BeG vaccillation, 4 weekly doses of 
0.20 gm. each. ' j.\. second lepromin test perform ed 36 days after the last 
vaccin e ingestion showed that 2 cases were now 3+ Mitsuda positive, 
while the third cases was 1+ . 

')10 close this r eport on the r esults of the second part of our study, 
we may say that secOlld :Mantoux tes ts up to 1 :10 were performed on 
the 4 children of Group A which had shown any degr ee of tuberculin 
sensitivity, and a ll wer e then negative. 'Phese tests were performed 12 
mOllth s after the fourth lepromin injection. Thus they demonstrated 

FIGs. 1·4. Examplcs of th e stronger lepromin reactions in the children of Group A, sub · 
j ected to four sedal inj ections of lepromin. There " 'ere va rious degrees of positivity, but in 
only one instance (Fig. 4 ) was there necrosis and ulceration among th e children of this group. 

FIGS. 5·10. Examples of th e positivity of the Mitsuda reaction to the single lepromin test 
made in Group B, nine months a ftcr th e B e G va ccination. All of th ese reactions presented 
more 01' less rn a J'ked necrosis. 
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the fl eeting character of the slight lep romin-induced tuberculin l;enS1-
tivity presented by the cases studied. 

GI,NERAL COKSLDERATIOKS 

r:l~he findings here reported confirm our previously published ex peri­
ments concerning" the effects of ora ll y-administered BeG. Mitsuda 
positivity ca n he induced in nOJll"eacto rs hy'BeG "accination, the lep­
romin test then causin g st ron g ~ I itsuda n' actions of the necrotic tnw 
in the gr eat majority of cases. 'I'hus, of the 20 children who got three 
doses of BCG administered at \\"eekly interval s, 17 (8:)70) r espolHl ed to 
the lep romin test 9 months afterwards with Il ec rotic (3+) r eact ions. 
'1' 11 e 3 cases that remained negative (including on e with onl~r a 1+ re­
action) were revaccinated with four closes of BeG, after which 2 of 
them were 3+ ?\ I itsuda positive. This brought the final number of 
strongly positive r eactor s to 19, or 9;) per cent of the group. The on e 
case r egarded as negative gave only a 1+ final reaction. 

I t should be empha sized that llone of these children had hacl any 
lepromin test performed previous to oral BeG vaccination. ' rhis is 
important hecau se it sho \\'s most (1efillitely the ca pacity of oral BCCl io 
cause the induction of ~I it suc1a reactivity. 'I'his fact proves incolTPct 
the opinion sometim es expr essecl, namely, that the induction of lepro­
min positivity is not c1lw to the action of the vaccine, but r esults from 
the effects of a lepromin injection made hefore vaccination. 

rrhis demon st ra hon was also reported in one of our previous s tudies 
(6), in which oral BeG and intradermal lepromin were administerec1 
s imultaneously to children who, also, were isolated from their pa rents 
at birth and kept in a closed environm ent. 'I'his r esulted in a 100 per 
cent r espon se to the Mitsuda test, wherC'a s control children- not vacci­
nated and living under thc same env il'onm enta l con(lition s as the others 
- did not give a single posith'e r eaction to lepromin injected on t1le 
same day. 

The present experiment proves the same fact by other mea ns. Of 
the 17 children who hecame Mitsuda positive, only 14 developed tuber­
culin allergy (1:10 Mantoux), 3 r emaining tuberculin negative. This 
fact again confirms that which we have already exhaustively discussed 
in previous papers (4 . "), nam ely, that the absenCt' of tuberculin sensi­
tivity in BeG-vaccinated subjects does not mean that the vaccine ha s 
not been absorbed. The absorption has been proved in the three above­
men tioned cases through the production of a positive r esponse to the 
"Jfitsuda test. 

The demonstration of the po~itivizing action of oral BeG i. all the 
more eloquent if we cons id er that, in the present experiment, we also 
had a control group of the same numher of children, kept undel' th e 
same environmental condition s, and which was neither BeG-vaccinated 
nol' lepromin tested. A t the end of the experimcnt that test was ppr-
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formed in this control group on practically the Sl'l Jn e clay as in th e other 
one. 'Whil e of th e vaccillated lot 8;-) per cent were ~I i1- sucla positive, all 
of the control group r emained negat ive. 

,Ve must add further that the security of thi s experim ent lies in the 
important fact that it dea ls with children isolated in a closed environ­
ment from their first 24 hours of life. rrhu s they existeCiin com plete 
absence of leprous or tuherculous infection, so that not a s in g le chilcl of 
the co ntrol g roup was positive to the 1 :10 Ml:1lltoux test. 

':r110se t rul y privileged ex perim elltal condition s enabled u:.; to verify, 
bes ide:.; the WOl·le mention ed above-asid e from any intervening causes 
which might alter the r esults-the capacity of lepromin itself to evoke 
in the organism conditions of Mitsuda positivity at subsequent tests. 

In the present study we followed a group of 21 children, kept in the 
same environmental conditions as thc other groups, not vaccinatc(l but 
g ivcn foul' lepromin injections at illterval s of ahout three months. On 
following the evolution of rcsults at 30-day rcadin g:.; we ohserved (rl'a _ 
ble 3) the following re uIts : 

F i rst test : 
Second test: 
Third test: 
Fourth test: 

No positive ]'cnction. 
-l- cases 1+ . 
5 ('a ses 1+, 3 cases 2+. 
6 case' 1+, 4 cases 2+, and 4 cases 3+ .. 

These r eadino's were reviewed 90 days after the injections because 
of objections that have been raised as to the variation of results on 
very late r eadings. Regarding this matter, we draw attention only to 
the results of the fourth test, because they refer to the end of the study. 
Thus, of the 6 cases with 1+ rcactions at 30 days, 5 had become nega­
tive by the 90th day and the oth er had increased to 3+. Of the four 2+ 
cases, 2 r emained unchanged and 2 increased to 3+. ']'he foUl' 3+ cases 
remained unchanged. 

R eferring now only to the final percentages of positive lepromin 
results shown in this paper, we may summarize as follows : 

Group A, Lepromin retested 43 per cent. 
Group B, BCG vaccinated 85 pel' cent. 
Group C, Control 0 per cent. 

The analysis of these r esults, as has already been shown, is statist ically 
significant, presenting x~ = 7.842. 

One must consid er now that in the group that r eceived repeated 
lepromin injections, contrary to what was observed in the BCG-vac­
cinated lot, who revealed mass conversion of the Mitsuda reaction of 
marked intensity (necrotic response), there was a slow progression of 
positive reactions, so that at the end of the experim ent only 9 of the 21 
individuals gave 2+ or 3+ reactions. There was only one necrotic 
reaction, and that was less marked than those usual in the BCG group, 
as can be seen in the pictures r eproduced. 

In our previous ('xperiments the intervals hetween the individual 
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lepromin tes ts were approximately one year a s a rule, and when they 
wore shorter the subjects had not been submitted to a s many r epeated 
lepromin injections. At that time C) we had the opportunity of study­
ing subjects who were per sistently negative to lepromin given 3, 4, ;) 
and even 6 times a t one-year intervals, but whose response turned posi­
tive after B eG vaccination. In our previous studies we did not have 
the opportull ity to make l'epeated injections at relatively short inter ­
vals thus to introduce-as in the present experiment- a larger quantity 
of lepromin in a limited period of time. This latter procedure offer s 
to the subjects of the experiment a gr eater chance to r espond po itively 
to a lepromin injection because of s imple accumulation of more antigen. 

' Ve ha\"e shown elsewhere that lepromin may r emain in the skin for 
a 10llg time without being absorbed. In previous r eports we stated tha t 
subjects in whom lepromin t es ts made 1, 2, or even 3 years befor e had 
bel"n negative, and who wer e then subjected to oral BeG vaccination, 
might present. positive r eactions in the skin sites in which lepromin 
had been inj ected years befor e. This r eaction we called "remote Mit­
suda positivization." 

rl1he possibility of lepromin being able to induce Mitsuda r eactivity 
in organisms in which one can accumulate more antigen by r epeated 
tests at short intervals, can be explained by comparison with the at­
tainment of the' Koch phenomenon by means of intradermal injection 
of dead human tubercle bacilli, or dead BeG. As it is, lepromin con­
tains varying quantities of dead leprosy bacilli, according to the t ech­
niques of preparation employed. In fact, if the researcher is able to 
obtain large qU,antities of Myr:o bacterium Zeprae free from th e tissues 
and other elements that are contained in lepromin, in order , to inject 
them in higher doses, the late (or Mitsuda) r eaction may be tronger. 
Tn lepros? infection, as well as in tuberculosis, one must consider the 
biologic and antigenic properties of the physicochemical constituent 
of the bacterial cell, independent of the factor of vitality. 

It r emains to be proved whether the positive Mitsuda r esponse ob­
tain ed by lepromin r etesting has the same immunologic significance as 
has the positivity r esulting from virulent infection or BeG vaccination. 
Regarding the immunology of tuberculosis, it is known that immuniza­
tion is truly effective only when induced by live germs. However, only 
further r esearch in leprology can in the future say whether or not the 
antileprosy immunity has the same biologic characteristics a that of 
tuberculosis. 

Obviously, r egardless of the fact that the immunizing potentiality 
of the dead leprosy germ is yet to be proved, the practical applicability 
of r epeated lepromin injections 'for immunizing purposes is out of the 
qu e tion. Thi is so becau 'e of the prolonged period of tim e r equired 
to obtain positive effects, and also because of the increasing difficulty 
in getting' th o antigen for any purpose whatever. It iR to be horn fl in 
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mind that of the 21 childrell submitted to foul' antigen injections, 12 
s till were 1\1 its'uda negative after one yeal'. ·With the BeG vaccination 
then performed, it was possible quickly to positivize 50 per cent of these 
negatives. 

Before ending we should like to refer to a most interesting point, 
concerning the capacity of the Hansell hacill us to induce allergy to 
tuberculin. Tt is already known that it is possible to obtain allergic 
conditions (of varying duration), whether in "anima llohile" 0 1' ill 
"anima vile ,'~ by means of dead vi rul ent tuberculosis bacilli 01' dead 
avirulent bacilli (BeG). l\lany authors have I' eported tuberculin se ll s i­
tivity, a truly cross a llergy, as an effect of the injection of lepromin . 
The most rigorous experim ental studies, as for in stance that of ?\ I elsom 
(2), employing macerated leproma s suspended in water, or of Hadler 
and Zitti (1), employing leprosy bacilli. ohtained from lepromas hy 
mean s of chloroform, show that the tuberculin sensitivity thu s ohtained 
is of the hypoergic type and on ly tran sient, disappearing after some 
time. 

fn Group A of our present experiment, s ubjected to lepromin re­
tes ting, 4 cases r eacted to 1 :10 Mantoux perform ed on e month after 
the third lepromin inoculation. All of them, however, wel'e tuherculin 
negative when tested again one year after the fourth and last lepromin 
injection. ~rhis verincation of the evolution in children of transitor y 
tuberculin allergy cau sed by repeated lepromin inoculations atrela­
tively short intervals, we credit with a value practically comparahle to 
the experimental verincations mentioned above, because of the special 
conditions of our observation s, performed in a closed environment on 
subjects isolated on their nrst day of life. It is to be remembered that 
the BeG-vaccinated group showed tuberculin allergy on a much bigger 
scale, as was to be expected, and that the nonvaccinated control group 
who underwent only one Mitsuda t est remained wholly an allergic. 

These appearances of tuberculin a llergy, if only tran sient, in a num­
ber of cases repeatedly injected with lepromin might bear the same ex­
planation given above of the summing up of antigenic quantities in 
these organisms as a result of repeated lepromin inoculations at short 
intervals. The similarity of chemical composition of some of the anti­
genic fractions which constitute the mycobacteria explains the fa ct, 
and open s new channels of speculation on the intricate problem of the 
immllnobiologic relations between leprosy and tuberculosis. 

SUMMARY AND CONCLUSIONS 

The purpose of the present paper is to answer objections raised by 
some authors that conversion of Mitsuda negativity after BeG vac­
cination is caused by the antigenic action of the lepromin test previous 
to the vaccination. To this end there have been studied the effects upon 
the Mitsuda reaction of repeated lepromin injections, in comparison 
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with the effects of orally administer ed BCG without previou s lepromin 
test. 

R esults obtained with 61 children of parents with leprosy are r e­
port ed (2 children ~were lost from the experim ent, one by death and on e 
by r emoval to another in stitution). ~rhese children, taken from their 
pa rents in their fir st day of life, ranged in 'age at th e beginnillg of the 
experim ent from 3 days to 12 months 6 days. They wer e divid ed by lot 
into three groups so as to make the age r elationship in each group 
approximately th e sam e. 

Group A: 21 nonvaccinated chi ldl'en who unilerwent 4 lepromin tes ts 
at intervals of about 3 months. After the fourth injection the Ivlitsuda 
r eactioll was positive in 9 cases (43 % ), only on e of them s trong enough 
to be necrotic. The 12 negatives wer e afterwaril s given B CG, and then 
7 mOl'e (58 !fo of the negatives ) gave positive Mitsuda r eactions. 

Group B: 20 children BCG-vaccinated orally with three weekly 
doses of 0.10 or 0.20 gm., according to age. A lepromin t est perform ed 
Hille months after the vaccination gave 17 (85!fo ) strongly positive 
(n ecrotic) :Mitsuda r eaction s. The other 3 cases (one 1+ and two nega­
tive) wer e given another COUl'se of BCG vaccination, after which they 
were r etested with lepl'omin; 2 of them then gave strongly positive 
(ll ecrotic) Mitsuda r eactions. 

Group C: 20 control children did not get BCG and wer e test ed with 
lepromin for the fir st time 9 months after the study was begun. All 
wer e completely negative. 

Analysis of the r esults from the groups studied proved them to be 
stati stically s ignificant, with l = 7.842, confirming the superiority of 
BeG concerning the conver sion of the Mitsuda r eaction. . 

On the other hand, it has been proved again that the Mitsuda r eac­
tivity after oral vaccination with BCG is stronger- all of the positive 
r eactions being of the necrotic type-than that determin ed by r epeated 
injections of the lepromin antigen. 

rfhe true immunologic significance of Mitsuda reactivity induced in 
such ways is discussed, bearing in mind what is known of mycobacterial 
immunity a s in tuberculosis, in \\'hich it can be induced effectively only 
with living germs. 

Hepeated inoculations of lepromin at short intervals introduces into 
the organism an appreciable amount of dead leprosy bacilli, whose 
chemical fractions have antigenic action, to be compared with the 
possibility of producing the Koch phenomenon with dead tuberculosis 
bacilli, virulent or avirulent (BCG). 

'l'he orally-administer ed B CG is able to cause prompt mass conver ­
ion of the Mitsuda r eactivity, wher eas the positivizing effect of r e­

peated lepromin injections is much less fr equent, and is slower and 
wea.ker. 

Investigation of tuberculin allergy showed the control group to be 
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totally negative' to 1:10 Mantoux. ]n 'the BCG o-roup of 17 children who 
gave positive 1,,1 itsuda r esponses, 14 were fOLlnd tuberculin positive. 
The 3 tuber culin negatives confirm previous conclusions that the ah-
ence of tuberculin sens itivity afte r BCG vaccination dOC's no t prove 

that ,orally administer ed BCG has not been ahsol'be'd. 
In th e lepromin r ete t gr oup, -I: children became tuherculin pos iti ve 

(1:10 Mantoux) , but tests made 12 months after the la8j- lepromill in ­
jection wer e all negative. 

< 
']'h c results of this study are of gr ca t inter est a, COll CC1'ns the het-

tel' kn owl edge of imilar ehemical f racti ons of the K och and I-lan s-on 
bacilli , a, well as for the developm ent of studie on the immun obi ologic 
relations between tuber culosis and leprosy. 

UESUl\1:EN y CONCLUSIONE~ 

Tictre p Ol' objeto el trabaj o actual refutal' los l'rp a ros of recido,; pOl' nlgunos llll torcs, 
al efecto de que el v i)'aj~ de' la reacti vidad de Mitsuda despue" de la vncun nc ion eon BCa 
e debe a la accion antigenica de la l'eaccion a la leprOJ11 ina, ejecutn dn :Jntl's de In \'acu­

nHcion, Con tal objeto, se han estudiados los efeeto, dc l'cpetidas inyeeeiones de lepl'o­
miJJa obl'e la l'caecion de,Mitsuda en eompn l'acion con los efectos fi l' l BCG ,ndllliJli ::; t rado 
oralmcnte s in previa reaceion de la tepl'ominll . . 

Se p l'esentan los rcsul tados obtenidos pn 63 ninos de padres leprosos. Estos niJlos , 
cp arados rIc los padres cl primer 'dia de , us vidas, va ri aban cn cdad al COJ1lenzar el 

experi mcuto de 3 dla a, 12 me e y 6 din'S. Sc les dividi o pOl' lotI' I' ll tres g ru pos de modo 
que la l:elac ion pOl' edades en cada g rupo f Uel'a ap roximadnmente identi ca, . 

Grnpo A: 21 , nifios no vacunados que expel'imenta ron re acciones a la lepromina ' a 
p lazos de uno 3 ,meses. Despues de la cuar tn inyeccion, In reacc ion de ll'litsuda era ];lOs i­
tiva en 9 cas os (43% ), siendo en uno solo sufic ientemente intensa para resultfl r nec rOtica. ­
Los 12 negativos recibieron luego B CG, y entonces 7 Ill a.' (·58% de los negfl ti vos) acusa-
ron reaeciones de Mi tsuda 'positi va, , ' ' 

Grupo B : 20 niuos vacunados con BeG ol'almente con tres dosis sCJIlanales df' 0.10 
6 0.20 gm., COnfO l'llle a . la edad. Una pr,ueba de la lepromina ej ecutnda a 10, nucve IIH'SCS 

de la vacunacion mo, tro 17 (85% ) Mitsudas inten 'Il ment positi vas . Los otro, 3 , ujetos ' 
(uno + y dos negativos) rieibieron' otra se ri e de vllcunn cion BCa, dcs pues d('o III eual 
f ueron I'ecomprobados con leprolllina ; 2 de ellos ac usa ron entonces Mitsudas intcnsa­
mente p ositivas (necroti cas ) . 

Grupo C: 20 nifios testigos no I'ecibieron B CG y fueron comprobados con lep rolllinn 
pOl' p ri mera vcz a l o~ 9 meses de comenzal' el esturlio. Todos resultaron absolu tlllnente 
negativos. ' . 

E I analisis de los resultados obsel'vado en ios g l'UpOS estudiados demostro que eran 
estadi t icamente signifi cativos, con x2 = 7.842, confirmando la superiol'idad del B CG en 10 
tocante al viraje de la I'eaecion de Mitsuda. 

P OI' otro lado, se ha demostrado de nuevo que la l'eactividad de l\Ii tsuda es nUl 
intensa rlespues de la vacunacion oral con BCG-siendo todas las reacciones posit ivas de 
la forma necrotica- que la determinada pOl' rcpetida s inyeceiones del antlgeno de 
lepromina. 

Se discute la vcrdadera importancia inmunologiea de la reactividnd de Mitsuda 
inducida de tales mod os, teniendo presente que no puede inducirse efi cazmente mas que 
con ge rmenes vi vos. 

La ' repetidas inyecciones de lepromina a breves pla zos introducen en el organ ismo 
una cantidad apreeinble de bacilo lepro os muertos, cuya f l'n ccione, quimicas ejc)'cen 
efecto antigenieo, que hay que comparar con la po, ibilidad de producir el fe nolll eno de 
K och con bacilos tuberculosos rn~ertos, virulento 0 nvirulenitos (BCG) . 

E I B CG administrado pOl' via oral es capaz de provocar rapido virll j e en ma, ll de la 
reactividad de Mitsuda, mientms que el efecto positivan te de las inYf' Ppion rs repetidns de 
lepl'omina es mueho Ill enos f l'ecwmte y mas lento y debil. 
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La investigaci6n de la alel'gia tuhr l'culilli ca demostr6 ql1e el g rupo te;;tigo era totnl ­
llleIlte negativo a la Mantoux all :10. En el grupo becegetizado de 17 ninos que acusa l'on 
Mitsudas positivas, 14 l'esultal'on positivos a 130 tllbereu1 ina. Los 3 tuberculino-negativos 
restantes connl'ma n conclusiones antel'iores de que 130 falta de sensibilidad a la tubel'culina 
despucs de la vacu na.ci6n BCG no demuestra que no se ha ya absol'bido el BCG admini­
strado ol'a lmente. 

En el grupo de rccOIllp l'oba ci6n con lep rom ina, 4 niJios se volvieron tube rculino-posi­
tivo. (Mantollx al ] :10 ), pel'o todfl~ las pruehas ejeeutadas a los 12 meses de la ultima 
inyeccion de Irpromina l'eSultflJ'on n('gat inls. 

Los l'esultados de ('stl' e. tud io I'evisten ll1 ucho intel'cs en 10 I'clativo a un conoci lllirnto 
mejor de las f l'ace ion(,5 qUlmiCIlS semejantes de los bac il os de Koch y de Han. en, a I 
('omo pal'fl lri, fOl'm uln ei6n de estudios aeel'ca de las 1'C' laciones inlllllnobiol6girfls ('ntl'e In 
tubercu los is y la lepnl. 

.A. ckno1vll'dgment .- Thr authors a re gteilt ly indebted to Prof. vValter Lesse r, of the 
E seola Pau lista d(' Medicinil , fo r his invaluable cooperation III the stati sti!'ill nnaly. i of 
OUI' data. 
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