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It is known that both B CG vaccina tion and r epeated lepromin in ­
j ections can sensitize for the developm e'Q.t of m acroscopically positive 
Ja t e lepromin (Mitsuda) r eactions among form erly Mitsucl a-negative 
p er sons. S ome discr epa11t r esults have been published e) . The pur­
p ose of this paper is to investigate other details r ela ted to thi s subject. 

MATERIALS AND METHODS 
A sample of 1251 healthy leprosy contacts not r eacting macroscopically (- or ±) 

to lepromin was submitted to a second lepromin test. The sample was classifi ed in two 
groups. One included 834 subjects vaccinated orally with BCG (6 doses of 0.10 gm.). 
A second lepromin injection was applied f rom 3 months to 4 years after the las t dose 
of B CG. The other group consisted of the remainder of the sample as an unvaccinated 
control group in which lepromin inoculations were made at corresp onding times. Each 
group was subdivided in five classes including subjccts tested 0, 1, 2, 3 and 4 ycars 
after the first inoculation. 

All the tcsts were performed by the senior author (R.Q.), nnd the fo llowing critcri a 
were used for classifying the late lepromin reaction: 

Absence of an observable or palpable element 
± presence of perceptible element with a diameter smaller than 3 III Ill. 

+ p resence of a conspicuous element, with infiltration, 3-5 mm . in di a illcter 
++ presence of a conspicuous element, with infiltration, larger than 5 mm . in di am­

etcr 
+++ presence of an ulcerated nodule. 

For simplifying nnalysis of the data, ++ and +++ reactions were pooled and 
considcrcd positi ve, whil e the -, ± and + reactions were considcl'f' n fl S nega tive. 

RESULTS 
The p roportion of positive r eactions on second t est among subject s 

form e rly lepromin-negative or ± , classifi ed by age, is indi cated in 
T able 1. It is evident tha t the proport ion of positive r eaction s on 
second t es t is ind ependent of aging. 

I RecC'ived fo r pu bli cat ion October ]9, 1964. 
2 T hi s work was supported by graJ lts from the 'World H ealth Organ izat ion a nd the 

PUlltl fl~1iO de A m pfl l 'O a Pcsq uisa (10 Est aclo de Sao Pa ul o. 
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T AB L E I. - Proportion oj macroscopically positive late lepromin Teactions (+ + and + + +) )'evealed by a second lepromin test among previo!('s/y lepro­
min nega!ille leprosy contacts, classified by age, oral vaccination wilh B CG. and lime elapsed since Ihe fiTst test. 

o Years 1 Yea r 2 Years 3--1 Yea rs 
------

Age group Vaccinated Cont rol Vaccinated Cont rol Vaccinated Cont rol Vaccina ted Cont rol 
in years -------------------------------- - - ---------- -----

No. Pos. No. Pos. No. Pos. No. P os. No. Pos. No. Pos. No. Pos. No. Pos. 
---------------------------- - - --------- ------- --

3- 10 49 23 15 I) 92 15 38 15 33 l-! 8 2 1-1 7 6 1 
11- 20 39 10 15 7 80 26 49 13 26 12 18 7 26 12 16 8 
21- 30 .J1 1-1 15 -1 73 15 31 10 15 8 12 -! 25 10 16 10 
31- -10 25 8 10 7 6G 15 28 6 18 8 13 6 18 10 HI 10 
\1- 50 28 13 12 4 43 H 23 5 15 7 12 7 11 5 8 4 

> 50 28 9 8 3 H 11 25 10 11 2 9 5 H 7 11 6 
----------------------------

118 \ -1 3 I); 

------------------
Tota l. No . 210 77 71) 30 398 96 19-1 1)0 72 31 108 1)1 76 39 

· 70 - 36. 7 - -10 .0 - 2-1 .1 - 30 . -1 - -1 3. 1 - -17 .2 - 51 .3 
- -----------------------------------------------------

x2 ; I) d .f. 1) .9-l ·1. 83 8. 38 4 . 79 2. 9-l 3 .45 1. 1-1. 3 .83 
P > 0 .30 P > 0 .30 P > 0 .05 P > 0 .30 P > 0 .70 P > 0. 50 P > 0 .95 P > 0 .50 

-I 
c..::I 
C) 

~ ..... 
'" ~ 
~ ..... "". <;:, 
;:l 

~ 
<:...., 
<;:, 

~ 
...-; 

[ 
<;:, 

'--+. 
;..... 
C\, 

~ 
<:i 
'" <0:: 

I-" 
~ 
0> :.., 



33, 4 B eigttelman et al: R epeated L epromin Injections 797 

Table 2 shows that the proportion of positive r eaction s in the vac­
cinated group does not differ significantly from that in the nonvac­
cinated group. 

The data presented in Table 2 indicat e also that the proportion 
of positive lepromin r eactions depends UPOll the time elapsed from the 
first inoculation (X2=42.83 ; 4 eLf. ; P < O.OO],). ,]~he intensity of positive 
r eaction is lower when the second inoculation is made more than one 
year after the first lepromin injection (Fig. 1). 

DISCUSSION AN Il CONCLUSIONS 

Souza-Campos et al. (4) have I-;hOWH that macrosco pica lly positive 
l ate lepromin reactions ar e more frequent arn ong BeG -vaccinated chil­
dren, 6 to 43 months old, than among nonvaccinated children simply 
injected twice with lepromin. They pointed out also, however , that the 
intensity of the late lepromin reaction among the vaccinated children 
decreased with age. In attempting to explain this difference, they 

TABLE; 2.- Pl'oportion oj macroscopically positive lale lepromin reactions (++ and +++) among 
formerllf !p]Jrol7t1'n-negalil'e ~ lIb.ie r.ls classified blf Ih e lilli e (in years) elapspcl since Ih e .first 

l:noclllation. 

Positive 
Classes No . healt hy lepromin-reactions T ndcpcndenre- test 
(yea rs) Group leprosy x2 ; 1 d.f. 

contacts No. % 

Vaccinated 210 7i 36.7 
0 Cont rol 75 30 ~o .o o . 26 ; P > 0 . 50 

- - -
T otal 285 107 37 .5 

Vaccinated 398 % 2·4.1 
1 Control 19+ 59 30.4 2.67 ; P > 0 .05 

- - -
Tota l 592 155 2fi.2 

Vaccinated 118 51 43.2 
2 Contml i2 31 43.0 0.035; P > 0 .98 - - - --

Tutal 190 82 43.2 

Vaccninated ,I S 19 42.2 
3 Cont rol ·l5 23 51.1 o . 71 ; P > 0 . 30 

- - - -
Total 90 -1 2 46.7 

Vaccinated 63 32 50.8 
4 Control 31 16 51.6 0 .01; P > 0 .90 

- - -
T otal 

I 
9-1 ,18 51.1 

-_. 
Vaccinated 83-1 275 

Grand Control .J17 159 
Total - -

T otal 1251 43-1 
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FIG. 1. Prop o rti on of Il ille­
l'os l'opi l' all." po~ i t i ,,(' la te I(' p ­
J'olliin l'cncti ons (+ + a nd 
+++ ) n 1I10Jlg' 1 ,:!.) I f () J' II Il'r1~' 

I('prolliin -Ill'g-atil'l' ,; u hj e l't s 
c1 n s~ i fi(' d h." tll(· ti lJlc el a psed 
£ 1'0 111 lh e firs t ino('uiat ion. 

sugges ted that absorption of the antigen from the intes tinal tract 
probahl y diminished with advancing age. The sampl e her c r eported 
in cludes subjects in groups of hi gher age than those studied hy Souza ­
Campos et aZ. (4), and their suggestion migh t expla'in the inefficacy 
of n CG in inducing macroscopically evident lepromin scnsiti7.ation 
when administered orally. These r esult s have practical impli cation s, 
s ince this type of vaccination is commonly used as a routin e procedur(' 
in Brazil for provoking positive lepromin r eactioll s in all age groups. 

As pointed out above, a positiv (' late lepromin reaction is obse rved 
more frequentl y among subjects r eilljected during th e sam e year than 
amon o· subjects r einjected after the la pse of on c yea l' from the 11 rst 
inoculation. This r esult leads to th e conclu sioll s that lepromin has a 
sensitizing effect in the development of a macroscopicall y positive late 
lepromin r eaction, and that this sensiti7.ing effect of leprom ill may be 
expected to he of short duration. 

If, as has been sUO'ge ted, hypersensiti7.ation to M. lepra e is a con­
sequence of the ability of the macrophages to l)'se leprosy hacilli C) , 
a macroscopically positive late lepromin r eactioll, cau sed by repeated 
lepromin injections, would be likely to occur among subjects previou .·ly 
manifesting a his tolog ically positive r eaction. Such a findin g wonld 
support the view that the lysogenic ability of the macrophages for 
M. Zeprae is gen etically determined (3). According to thi s view only 
subjects whose macrophages are able to lyse M. lep'l'a e may br expected 
to be hypersensitized by r ep eated lepromin injection s. Thr r efor e, 
the importance of lepromin r einjection s for preventive plll'pOSCS is 
doubtful. 

Tt is apparent in Tabl e 2 and Figure 1 that th e f l'Orjuenc)' of posi-
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tive reactions amon g s ubjects r einjected after two yean; increases 
again. This r esult suggests that environmental factors ma~' prodllce 
an effect similar to the r epeated lepromin injections. Among leprosy 
contacts the principal factor with thi s effect is prohably prima ry in­
fec tion by M. leprae. 

Ul\f:\ rARY 

A sampl e of 1251 healthy leprosy contacts, not r eacting macroscopi ­
cally to lepromin , was injected a second time with lepromin. Of these, 

34 were vaccinated orally with B eG after the fir ,· t lepromin test. 'rhe 
rema ining 417 were not vaccinated and wer o used as controls. 

No diffe rence was found between the g roups in the proporti on of 
macroscopically positive late lepromin r eaction s r eveal ed hy th e second 
test. The r esults suggest that lepromin has a sensitizing eff ect of short 
dura tion. 

RE::;UM E N 

n g l'll pO de 1251 convivicntcs con enfermos de lepra f ue in jectndo dos vcces 
co n ecutivas con lepromin. Despue ' del p l'imer test, 834 f uel'on vacun ndos con BCG 
"i n oral. Los l'cs tantes 417 f ueron CO Ill O testigos. 

Todo.· los cO llYi vientes estudi ado en el pl'esente expel' imento l'ellgil'lln negati l'lllllCnte 
(LR - 0 \' ±) a l p rim er lepromin test. 
La Pl'opol'cion de LR p ositivas mllcl'oscopicas en el segundo tcst no f ue sign ificll n­

tC l1Icnte di fe rente en los dos g rupos estudi ados. 
Los re. ultados sug ier en que el lepromin tiene un efecto sensibilizll nte de corta 

duracion. 

RESUME 
Un echnntillon de 1,251 contacts sil ins de mll ladcs nttcints de ICpl'e. ct qui ne 

telllo igna ient pa. de r eacti on Ill llcrosco piqucmcnt visibl e h I'inj ecti on dc leprolll ine, ont 
ete soumis it un e seconde injection de leproll1ine. Panni res suj ets, 83-1, f Ul'ent \'ncc ines 
p ill' Ie B CG pal' voie orll le aprc' III prcmi ere epl'euve fl. III lepromin c. L cg 417 Ilutres 
contacts, qui n'ava icnt p ll ' ete vllccines, se rvil'ent ·de temoins. 

Aucune differenee n'a ete notee entre Ics deux g roupes qU ll nt ;., la prop orti on de 
r eacti ons ta rdives p ositives ;" la lepromine sUl'venant a la suite de la deuxi cllle in jccti on 
et vi .. ibl es macroscopiquement. Ces l'esulta ts suggcl'ent que la leprolllin e p osscde un 
bl'ef eifet de sensibilisation. 

Aclmowledgm ent.-Th e authors Il re indebted to th e " Divisao Tecnica Auxiliar, 
Departllmento de Pl'ofil axia da Lepra do E stado Sao Paulo" f or secul'ing all fac iliti es 
needed in conducting the work. 
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