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In the first phase of the investigation of the effects of BCG vaccina­
tion in leprosy, the experiment. consisted in observing its influence in 
groups of persons who had given negative Mitsuda l'eactions to first 
injections of lepromin, to whom was then administered the vaccine 
and later a second lepromin inj ection. The po~itivization of reactivity 
obtained was usually r egarded as due exclusively to the effects of the 
vaccination. However, observation of the effect of repeated lepromin 
tests, as wen as the adoption of control groups in the studi es of a group 
of wJlich I was a member (3' 11, 12), and later by Silva and associates 
(14), showed that in persons who had not been vacGinated, or who had 
received a placebo instead of the vaccine, there was positivization of 
the lepromin reaction, previously negative after the first injection , in 
variable proportions of cases up to 80 per cent or more. 

These facts were not new, Lepromin positivization after r epeated 
tes ts ,\'as 0 hserved by Ba rgehr (2) and de Langen (;) in 1926, and 
more r ecently by Cerqueira e)' de Souza Campos (J 5, 16), ]~ernandez 
and others. 

In 122 Mitsuda-negative chiLdren, de Souza Campos eS ) observed 
positivity on the second test in 82 per cent. Furthermore, in 32 with 1 + 
reactions there was intensification to 2 -I- or 3 + in 69 per cent, and from 
2+ to 3+ in 72 per cent of 65. Repeating the test in another group of 
62 negative children, he observed persistence of negativity in 37 in the 
second test, in 16 in the third, in 11 in the fourth, and only in 2 in the 
fifth. 

However, these facts were practically forgotten or not properly 
considered when the effect of BCG on lepromin conversion was studied. 
Paula Souza, Ferraz and Bechel1i (11) for the first time insisted on the 
importance of these facts in experiments with that vaccine. They 
observed positivization of the Mitsuda reaction upon repeated,lepromin 
testing in 70 to 80 per cent of healthy children. Also of 31 children who 
were 1 + positive, 48 per cent showed intensified reactions, 2+ or 3+ 
(Table 1). 

1 This paper was pre ented in the symposium on immunology at the VII IntefnationaI 
Congress of Leprology, held in Tokyo, Japan, November 12·19, 1958. 
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T ABLE 1.- R esnlts of second lepromin testing, 11 months al ter the fi rst tes ts.a 

First No. Second lepromin test 
lepromin of 

test cases Negat ive One-plus Two-p lus Three-plus 

Negative 34 10 (29.4% ) 15 (44.1% ) 8 (23.5% ) 1 (2.9% ) 

One-p lus 31 1 ( 3.2% ) 15 (48.3% ) 14 (45.2% ) 1 (3.2% ) 

TlVo-p lus 11 - - 8 (72.7% ) 3 (27.3% ) 

- - - - -
Total 76 n 30 30 5 

" HepQrt of P auJ a Souza, F erraz and Bechelli (1953) . 

In 1955 Paula Souza, Bechelli, F erraz and Quagliato eZ ) confirmed 
their previous report. In this instance they inves tigated the results 
of vaccination with fresh Be G, BeG 15 days old, and heat-kill ed BeG, 
and for comparison a control group received no vaccine. The data are 
presented in Table 2. 

T ABLE 2.- R esults of second le]Jl'omin test'ing in children given [I'esh B CG, 
old (15 days) B CG, and heat-killed B CG, and in unvaccinatei~ con t!·o/s, 

the retesting done 30 days aft er vaccination and about 
75 days af te!' the fil'st testing.a 

First No. of Second lepromin test 
lepromin Group 

test cases 
Negati ve h One-plus Two-plus 

Fresh 
BCG 37 5 (13.1% ) 13 (35.1% ) 10 (27.0% ) 

Negative Old 
and BCG 27 6 (22.2% ) 13 (48.1% ) 8 (29.6% ) 

doubtful 
Ki lled 
BCG 29 9 (31.0% ) 13 (44.8% ) 3 (10.3% ) 

Control 35 7 (48.6% ) 17 (48.6% ) 9 (25.7% ) 

Fresh 
BCG 62 4 ( 6.4% ) 22 (43.5% ) 27 (43.5% ) 

Old 
One-plus BCG 51 4 ( 7.8% ) 20 (39.2% ) 17 (33.3% ) 

Killed 
BCG 51 3 ( 5.9% ) 27 (52.9% ) 14 (27.4% ) 

Control 67 3 ( 4.5% ) 31. (46.3% ) 23 (34.3% ) 

Total 359 41 156 111 

• Report of Paula Souza, Bechelli, Ferraz and Quagli ato (1955 ) . 
b Including doubtf ul-grade reactors. 

Three-p lus 

9 (24.3% ) 

0 ( 0.0% ) 

4 (10.3% ) 

2 ( 5.7% ) 

9 (14.5% ) 

10 (19.6% ) 

7 (13.7% ) 

10 (14.9% ) 

51 

Increase C 

32 (8G.5% ) 

21 (77.8% ) 

20 (69.0% ) 

28 (80.0% ) 

36 (58.1% ) 

27 (52.9% ) 

21 (41.2 % ) 

33 (49.2% ) 

c 'fo tal who became positive f rom negative, or increased f rom 1 + to 2 +. or 3 +. 
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In th e control group of 35 children :Mitsuda negative or doubtful to 
the first lepromin test, the second test made abont 75 days after the 

T ABLE 3.- R esults of sel'ond testing of Dutch and BrCl,zililtll, child'ren, 
J3CG~ t es t ed and controls ." 

S('('ond jpprom in t('st-First 
jppl'omill 

tl'st 
GI'OIIP !\o. 

eases 
Onc-plus Two-p Ills I Thl'Pc-ph ls 

. D'ltteh chilell'en (5-14 ye(t1's olel) 

BCG 28 () (21.4% ) 13 (4(-j.4% ) I o (32.1 % ) I o ( 0.0% ) 
\ -y 

Ncg. (78.0% ) 
and 

I I -+- Control 31 18 (58.1 % ) 11 (35.5% ) 2 ( M % ) o ( 0.0% ) 
\ -y 

(41.0% ) 

BCG ](-j 2 (12.5 % ) 10 ((-j2.5%) 3 (18.7% ) I 1 ( (-j .2% ) 
\ -y 

(25.0% ) 

1+ 
I Control 11 1 ( 9.1% ) 8 (72.7% ) 0 ( 0.0% ) 2 (18.2% ) 

\ -y 

(18.2% ) 

Brazilian children (3-14 ye(t1's old) 

BCG 

I 
9 1 (11.1% ) 7 (77.8% ) I 1 (1J.1% ) I o ( 0.0% ) 

\ -y 

Neg. I (88.9% ) 
flnd 

I I -+- Control 22 o (40.9% ) 12 (54.5% ) 1 ( 4.5% ) o ( 0.0% ) 
\ -y 

(59.1% ) 
I 

BCG 20 2 (10.0% ) 17 (85.0% ) o ( 0.0% ) I 1 ( 5.0% ) 
\ ....., 

( 5.0% ) 

1+ 
I COlltrol 33 2 ( 6.0% ) 27 (8].8% ) 1 ( 3.0% ) ::l ( 9.1 % ) 

\ -y 

I 
(12.1% ) 

- -
• Report of Bechclli, quagliato and Nassif (1953 ) . 
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first injection of leprom iJl , showed 80 pel' cent with some degree of 
posibvization of the react ion, a per centage similar to that obtained 
with BCG. ,]~h ere was al ~o intensification of previously weakly-positive 
Mitsuda reactions in G7 control children to 2+ and 3+ in 49.2 pel' cen t. 

Bechelli , Quagli ato and Nassif C) observed positivization of the 
Mitsuda reaction after repeated lepromin te~t ing in groups of Dutch 
and Brazili an chil d ren, as well as intensifi cati on of 1 + r eactions 
(Table 3) . 

The pl aceho-t reated control s of the Dutch children sllOwed 41.9 per 
cent positivizat ion, whi le after the BCG vacc in ation th ere 'was positi vi­
zation in 78.6 pel' cen t. Of the Brazi li an cont rol children wh o received 
th e placeho, po~i tivizati on occUl'l'~d in 59.1 pe l' cent, whil e th ose ,VllO 
received BCG showed 88.9 pel' cent pMitivization. 

Ignacio, Palafox and Jose (6) repeated th e lepromin test at shor t 
intervals in children from 3 to 18 month s of age. Tn th e fir st test 
(September-October 1949) only 22 pel' cent were po ~ itive . In the second 
test (Novemher 19-/.9) the positi vity went up to 7-/. pel' cent. On the 
third test (May ]950), the l\fitsuda l't'action was pmiiti ve in 96 pel' 
cent. All of the case~ were positive in tI le fourth test (Septembel'­
Octoher 1950). 

Silva, Hahelo Neto and Cast ro ("') ohta ined results s imilar to those 
of Paula Souza, Bechem , Quagli ato, F enaz and Nassif. In three age 
groups up to ] -/. years, there were mort' positives in the B CG-vaccinated 
individuals than in the unvaccina ted control s, hut the rever se was 
found in the 15-21 year s g roup; the percentages of positives in those 22 
or more years old were virtually identi cal. Of the fil' ~t- te~ t negatives 
in th e control group, only ] 9.2 pel' cent were negative to the second te t. 

Paula Souza and Bechf'lli, in an abstract sent to th e ']lokyo cong ress, 
reported that in 41 very young children, 0-4 year s of age, positivization 
(1 + only) of the Mitsuda reaction in a second lepromin test made 40 
days after the first one had been ohserved in 11, or 44 per cent, of the 
25 original negatives (Tahle 4). Statistical analysis by \V. Galvao 
showed an interval of confidence from 24.5 to 61.5 per cent. This means 
that in 100 groups composed of 25 children negative to the first lepromin 
test, 95 out of them will have Mitsuda's positivization hetween 24.5 and 
61.5 per cent. 

Bechelli, in another Tokyo congress abstract, reported that in a 
group of children aged from 8 days to 111;2 months, there was positivi­
zation (only 1 +) of 8.6 per cent of 34 first-tes t negatives. In another 
group of 26 children aged from 16 days to 5V2 months, 1-plus positiviza­
tion occurred in 7.0 per cent. In ' a third group of 17 children, from 14 
days to 5 month s old, none showed positivization, although 7 of them 
had r eceived BCG twice (0.2 gm. oral) , 9 and 15 days after the lepromin 
was injected. On the other hand, Paula Souza et al. (12 ) and Bechelli 
et al. (3) observed that, on retesting 4.5 pel' cent of 1+ reactor s were 
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T ABLE 4.-B esults of second testl:n.ll of 41 yo'ttng chl:lclren.a 

First 
No. Second lepromin test 

lepromin 
cases test Negative One-plus Two-plus Thrf'e-p lus 

- ---
Neg. 25 14 11 0 0 

1+ 8 - 7 1 0 

2+ 8 - 3 4 1 

-- -- -- -- --

'\.'ot;'l 41 14 21 !5 1 

a Report of P aula Souza and BecheUi, 'l'okyo congress abstract. 

negative or doubtful. This also occurred in a group that had received 
BCG in similar p roportion , 6,4 per cent. 

Doull, Guinto and Mabalay e) observed positivizati on in 34.7 per 
cent of the children studied by them. It should be noted, however , that 
they regarded as positive "nodul es with a diameter of 5 mm. or mor e," 
whereas the usual custom is to grade 3 mm. nodul es in the 1 + positive 
class, as recommended by the Madrid congress. 

DISCUSSION 

From the r eports that have been r eviewed it would appear that: 

1. Positivizati on of the Mitsuda r eaction in healthy people may 
occur af ter r epeated lepromin testing, in a high per centage of them 
on the second test. Thi s occurrence is independent of sensitivity to 
tuber culin, having been observed in children negative to 1 :1,000 and 
1 :10 t est doses of ~T. 

2. Intensification of weakly positive (1 +) Mitsuda reactions in 
healthy people may . be seen on repeated testing, in a r elatively high 
proportion of cases. 

3. It is also a fact that th e frequency of such changes depends to a 
considerabl e degree upon age, being least frequent in very young 
children. 

Some specialists, as Azulay (1 ) and Rosemberg, Souza Campos and 
Aun (13) have not obtained positivization after two lepromin injections 
in healthy children which served as controls in their experiments. 

Loss of weak r eactivity may sometimes be seen. In our material we 
have observed that an average of 10 per cent of healthy persons with 
1 + Mitsuda reactions in the -first test became negative in the second 
one. The same thing has al so been observed in subjects who had 
r eceived BCG. 
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'fhe experiments of the authors cited, and those of our own group, 
make it difficult to evaluate the effect of sensitization by th e Koch 
bacillus and of the action of BeG vaccination, considering only the 
Mitsuda r eaction. The fact is that in these experiments a fir st lepromin 
test is done to select subjects who r eact negatively; BeG is then admin­
iste red, and later on a new tes t is performed .. vVhat would have occurred 
without the BeG vaccination, only on r epeating the test 1 What does 
BeG do in addition to the effect of r epeated testing 1 1t is indi spensable 
to have a control group, whi ch the majority of experiments have not 
had. Even when BeG is admini stel'ecl at the same time as lepromin is 
injected, it is difficult to di ssociate ,,-hat is due to the vaccinatipn and 
to the inj ection of the leprosy anti gen. H ere, too, th e inclusion of a 
control group is essential for the compari son. 

What is the action of lep'rom,in? Does it act as a sensitized Does 
it have the capacity to create or to increase a state of resistance or 
immunity against leprosy1 1 helieve that it acts as a sensitizer, in an 
organi sm that will answer in a positive 01' a negative way according to 
its capacity of defense. 

In many per sons thi s sensitization and positivization of the reaction 
occur within 30 days, and in others after 50, 70 or more days after 
repeated testing; and, finally, there are persons who will not react to 
lepromin. Thus lepromin acts as sensitizer and an indicator of the 
capacity of r esistance of t.he individuals t ested. According to this 
hypothesis, per sons with resistance against leprosy await contact with 
Mycobacteri~vn'L leprae-alive from a contagious patient, or dead in the 
lepromin- to exhibit their capacity of: defense. 

I do not know whether lepromin by itself: mayor may not increase 
resistance. This question }las not yet been answerecl, and demands 
further research. 

Nevertheless, some authors who believe in this effect of lepromin 
have used it to that end, chiefly when the Mitsuda reaction began to be 
s tudied. Recently, Lara and Nolasco eO) r eviewed 'the results of experi­
ments which Lara had been carrying on since before 1940 (6,8,9). In 
that year 110 children from 2 weeks to 18 months of age received 3 
injections of lepromin at intervals of 4 months. Another group of 110 
similar children served as the control. Both groups of children con­
tinued to live with their leprous parents. By 1946, 40 cases of: leprosy 
had developed in the group which received lepromin, and 51 in the 
control group. Ten years later there was complete involution of the 
disease in 97 per cent of those \\rho had had lepromin , and in 80 per 
cent of the control group. It was concluded: 

"Our more recent observations again support the earlier findings which sugD'ested 
a beneficial action of lepromin-test injections in very young expo ed children." 
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This refe rs tq children who had been .under t he age of six months 
wJlen the inj ections were given. 

Other points have to be considered wi th respect to the influe~-ce of 
repeated leprom in tests : T s the Mi tsuda ';reaction 6btained after 
repeated testing reaJJy posit ive '! vVltat is the percentage of this posi­

. tivization ~ ~rhe histo lo1;ic examinat ion sll ould he used to dete rmin e the 
real value of po ' itivizat ioas by leprolllin as wen as 'of tJl ose obtained 
after adm ini st ration of RCG. . ... 

CO:\, CL US WN 

R epeated injections of lepromin lIIay cause pos itivitiation of the 
Mitsuda reaction, or intensification of the reac.t ions in weaklx-positive 
r eactors. It is therefo re .indi spensable · to have a control group in 
experiments with BCG or other vaccines admin'istered for the pUI'pO e 
of increasing resistance . . As yet there a re hot enough data to prove 
tha repeated lepromin injections nuiy) nereasf' l'f's istanee against 
leprosy. 

RESU l\[EN 

Iny('cc iol1f's repetidas de lepromi na pll rd('n ocns ionar pos iti'vizacion de la rpacc lOn 
de Mitsuda 0 in tf'ns ificaeion de la misma en r eaetores d6bi lmente positivos. Resul ta por 10 

tanto il1wspensable tener un grupo testigo en los f'xp erimpntos eon BCG u otras vacunas 
administradas a fin de aerecentar la resistencia. No hay todavla suficientes datos para 
demostrar que . Ias in~, pcc i onps rppeti(las de lepromina acrecientpn In resistencia contrH 
Ja lepra. 

'. 

REFERENC I,S 

1. AZULAY,~. D. A a~fio do E.C.G. sobre a rpa~iio. l epromlnien. 0 H os pital 34 (1948) 
853-856; Arq. Servo Nne. Lpp. (Rio de J aneiro) 6 (1948) 81-86. 

2. BARGEIIR, P. Spezifi sche Hantreaktionpn bri Lepra. Ztschr. Immnn. u. Exp. T hera p. 
47 ('1926 ), 529·531. 

3. BECIIELLI, L: ' ~f. , QUAGLr"ATO, Rand N ASSIE, S. F. Calmet i za~ao de Holandesr 
radicados~ ~1 ,1 crrca de iTps anos no Brasil r scm cont£'ito com' doentes d'e lepra. 

• Mem. VI Congr. Tntcrnac. Lepro!., Madrid, 1953; Madrid, 1954, pp. 540-557. 
4. CERQUEIRA .pEIUJlRA, P. Contribui~iio ao f'studo da rrac~iio de Bargehr. A ll erg'ia c 

immuni'cladc act iva contra a If'pl'fI. Brasil-mcd. 49 (1935) 576-587. 
5. DOULL, J. A.,.~~rNTo, R. S. and ~lABALA Y, M. C. Effrct of BCG vaccination, 

lepromin testing~ a nd natunll CHnsrs in inducing rpact ivity to' rrpromin and to 
tuberculin. In tern~t. J . Leprosy 25 (1957) 13·37. 

6. I GNACIO, J. L., PALAFOX, C. A. and JOSE, F. A. JR" IV[i tsuda reactions induccd by 
r epeated lepromin testing in childrf'n r emoved at birt h f rom their leprous 
parents. Fail ure of BCG to induce stron g l'pactivity in pe rsi tently modcrate 
reactors: Internat. J . Lrprosy 23 (1955) 259-269. 

7. DE LANGEN, C. D. Specifieke huidrf'actips bij Lpp ra. Mcet Di('l1st Vo lksg. Neder· 
landsch.I I~d i e 18 (1929) 113-119; Gcnecsk. Tijdschr . Nf'Clf' r1nndsch·Indic 69 

"', (1929) 156-164. 



27,3 B echelli: R epeated L ep1'om,in T esting in J[ ealthy Pe01)/e _ 235 

8. LAHA, C. B. Mitsuda's skin rqaction (Ieprolin test) in young children of leprous 
parents. -I. Observations on children from one to five years old. Month. Bull. 
Bur. Health 19 (1939) 15~47. 

9. 'LARA, C. B, Mitsuda's skin reaction (Iepl~omin test) in children of leprous parents. 
II. Observations o~ newly-born to eighteen-month-old children. 1nternat. J. 

-Leprosy 8 (1940) 15-28. . 
10. LARA, C: B. and NOLASCO, J. O. Self-healing, or a'\)ortive, and residual forms 6f 

childhood leprosy and thl'ir probable Sig.l.ifiC!illce. 1nternat: J. Leprosy 24 
(1956). 245-263. -

11. PAUl,A SOUZA, R., F EHRA Z, N. '1' . and BECIU~,a, L. M. Infiuencia do BCG vivo e 
- morto 'sobre a rea<;ao de Mitsuda. (Obs~l:"vac;:o('s pl'climinnres.) Re;. brasileira 

Lepro\. 21 (1953) 43~50. 

12. PAUf,A 8QUZA, R., BECHl','tLI, L. M., FmmMI, N. '1'. and QUAGLIA'l'O, R. BCG vivo, 
de 15 dias e morto em escolares saos e viragem ou intensifica<;iio de lepromino­

. Tea~iio. Rev. pauli~a Tisjol: e '1'§rax 16 (1955) 79-92. 
13. ROSEMBEHG, J., SomiA .. CAlIIPOS, N. and AUN, J. ·N. Da rela~aoimunobiol§gica entre 

tuberculose e lepra. V. Tempo de positiva~o da rea<iiio de Mitsuda 
apos a introdu~ao simulhlnea de BCG por - via oral e de lepromina por via 
intrndermica. Rev. brasileira Lepro!. 19 (1951) 19-26; also An . p~ulistas Med. 
e Cir. 63 (1952) 116-118 . .. . 

14. SILVA, C. 0., RABELO NE~I'O, A. V. ani} DE CAS'fRO, J. Ac:1io do BCG sobre a 
lepromino-rea~ii,o em comunical1tes de ('asos de iepra. Bo!. Serv._ Nac. Lepra 
(Rio de Janeiro) 14 (1955) 123:135. 

15. DE SOUZA CAMPOS, N. Nota previa sabre a reacc:ao de '~{itsuda nas criancas dos 
preventorios de Jacarehy c Sauta 'Therazinha. Arch. D ·rmat. e Syph. Sao Paulo 
1 (1937) 140 (abstract) . 

16. DE SOUZA CAMPOS, N. Da importfmcia da lepromino-rea~ao no controle tras crian~as 
recolhidas nos preventorios. Rev. brasileira Lepro!. 14 (1946) 3-20 . 

. ' 


