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FURTHER REGARDING TRI~ LEPROMIN REACTION 

] t is practically thirty years since Fumio Hayashi brought the Mit
suda test to general attention, yet it is still being studied in efforts to 
improve upon it in one way or another, and to under stand the reaction 
induced by it. La~t year THJ<~ JOURNAL had four articles on the sub
ject, and four others appear in the present issu e. Theil' high lights are 
summarized briefly, with comments. 

Azu]ay and associates.1 studying the hi stopathology of reaction 
lesions, found that 25 per cent of 73 clinically positive reactions did not 
show the tuberculoid granuloma expected of truly positive reaction . , 
while 38 per cent of 21 clinically doubtful reactions did so. It was there
fore concluded that the macroscopic r eadings of the lepromin reaction 
is undepend~ble . 

It would seem to be a question whether the microscopic findings in 
biopsied reaction lesions-if biopsy were a generally practicable proce
dure-would be any more dependable. In that connection it may be noted 
that Bechelli et 07.. 2 pursuing the primary question of whether or not a 

1 AZULAY, R. D., DE ANDRADE, L. M. C., S ILVA, C., RABETJLO NE'l'O, A. V., AZULAY, J. D., 
NEVES, R. G. and ALONSO, A. M. Comparison of the macroscopic readings and microscopic 
findings of the lepromin reaction. Illternat. J. Leprosy 28 (1960 ) 38·43. 

2 B~;C HELLT, L. M., RA'l'H DE SOUZA, P. and Q UAOTJIATO, R. Correla~1io entre os resultados ' 
da leitura cHnica e do exame histopato16gico da reac;ao de Mitsuda. Rev. brasileira Lepro!. 27 
(1959) 172·182 (see abstract in thi s issue, p. 134). There are other pertinent abstracts 
in this issue to which a ttention shou ld be called, but it wou ld bo impraotiable to a ttempt to 
review them here. 
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clinically positive r eactioll a lways conesponds to a histologically po i
tive r esponse, have r ecently extended their study ] see ~'Hg J OURNAL 

26 (1958) 426] to a total of 293 specimens, from 231 patients and 62 
contacts. No clear -cut answer has been arrived at. For example, among 
92 r eactions of +1 grade, only 45 per cent were definitely positive 
histologically by the criteria used, and 25 per cent wer e clearly negative 
(the oth ers" favored" pos itive) ; while of 34 ulcera ted (3+) r eactions 
onl y :)6 per cent were ?efinitely positive. 

Among 52 clear ed-up (branqu eada) lepl'omatou cases ther e wer e 
12 r eactions of 1+ grade non e of which was definitely positive histologi
cally, but 5 favored positivity. 

P ertinent in this connection is the r eport of M ukerjee and Kundu,3 
who tes ted 17 long-subsided lepromatous cases and found histologically 
positive changes not only in the 2 low-degree clinical r eactions seen but 
also in the injection site of 1 of the clinically negative cases. In all three 
cases, cont rol specimens failed to show the tuberculoid changes. 

The question of the effect of r epeated injection s of lepromin in in
fants wa dealt with by Rosemberg and associates.4 ,]~hey found that 
lepromin r eactivity was induced in their subjects much less fr equently 
and strongly by this mean s than by BCG vaccination . . It would be in 
teresting to know whether the r esults in older children (e.g., schoolchild· 
ren) or adults would be similar. 

']~wo articles by Taylor and associates were based on laboratory ex
periments in sensitized guinea-pigs. First ,:; they found that sensitizing 
by lepromin injection s caused enhanced r esponses to both tissue and 
bacillus components of lepromin, and that there was less immune 
respon se than after injection of heat-killed BCG. It was concluded that 
the ti ssue components should be separated from the hacilli in the prepa
ration of skin-test r eagents, both for epidemiologic investigations and 
for studies of the usefulness of differ ent antigen ic preparations (soluble 
elements and bacillary bodies ). 

Later 6 they found that repeated injections of guinea-pigs with the 
whole lepromin aggravated only the early r eaction to that antigen. The 
late reactions to the whol e antigen and to purifi ed bacillus suspensions 

3 MUKERJ EE, N. and K UN DU, S. T he late lepromin reaction in subsided lep romatous cases. 
Iutcruat. J. L fl prosy 29 (1961 ) 14·28. 

4 ROSEMBERG, J., DE SOUZA CAMPOS, N., AUN, J. N. and DA R{)CHA P .\SSOS, C., JR. 
Imml.iuobiologi c rclation between tubercu losis and leprosy. X. Comparn tive s tudy of th c results 
of th e Icpromin test in subj ccts submitted to se ria l inj ections of Mitsurln 's , ant igen a nd to 
oral BCG vacci nation. Intcrn at. J . L eprosy 28 (1960 ) 271 ·~83. 

5 TAYLOR, C. E . HANKS, J . H., MOSES, H., Ml'l'TAL, M. C. a nd K ANT, L. Th e a nt igc nic 
components of lep romi n as assayed in guinea·pigs. Intc r-nat. J . Leprosy 28 ( J960 ) 284·299 . 

6 TAYLOR, C. E.,H ANKS, J. H. and KANT, L. The effcct of partial pu ri fi ca tion of lep ro· 
min on the Fernandez· a nd Mitsuda · type responses in g uinca·pigs. Intcrnat. J. L eprosy 28 
(1960) 423·427. 
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were similar, the treatment to which the bacilli had beell subjected in the 
purillcation not having affected their antigenicity in that respect. It was 
concluded that the late-phase reaction requires a capacity for localizing 
and destroying the injected bacilli at a significant rate. 

Tn a consolidation ar ticle Kinnear Brown, with Stone,7 rela tes what 
had IWe'll dOll e since' 1955 with his economical multipull cture depot t('st.8 

1' he antigen, made up in a ve'hicle composed largely of light liquid par 
affin, is r eta i 11 cd in the inject ion sites longer th<lll an ordinary . aJin e sus-
1)('nsio11 ,,"oulrt be. A EW e' of the pr('paration (0.1 cc. is sufficient for 25 
t ests) is pla ced on the ,kin and driven ill with a 6-needle H eaf multi
punetllre illstn.llll(,llt. Positive reactions can he grad ed satisfactorily, 
and ill (' r e arc ]l eve r any ulceration s. 

A similarly-made suspell sion of normal skin caused no r eactions by 
this method , (' ither in l('pl'omin-poRitive patients or in healthy children, 
while a suspension of a tuberculoid-lesion tissue caused reactions in 
only a few of the pati(, ll ts but in none of the normal s . It is concluded 
that, \\'ith this m('thod , th e r('spon se to lepromin is inclepend ('nt of any 
tissue component. 

In ex perim ents with BeG it was found that, whil e 57 per cent of 
unvaccinated child ren were lepromin positive (the rate not affected by 
tuberculin t('sting), 86 pel' cent were positive after th(' tuberculin nega
tives had been vaccinated. A comparison of lepromin r eactivity in per
sons with (a) natural tuberculin hypersensitivity and (b) B eG-induced 
hypersensitivity showed 73 p er cent reactivity in the former and 92 per 
cent in the latter. Furthermore, reactions wer e strongest in the vacci
nated indi,·iduals. 

A point of int(' rest brought out in BCG experim ents concern s the 
timillg' of induced ]' ('activity . A group of children n egative to a fir st 
depot le' promin t('s t were each vaccinated with B CG- and at the same 
time given a second lepromin tes t. rrhe new lepromin s ites had reacted 4 
weeks later . The s ite of the original lepromin tests also reacted 
(showing th(' depo t effect )-but not for another 2 weeks, a dela,v ahout 
whi ch one can only sp('culate. 

As for the matter of dilution s, it wa s concluded that whil e a ] / 100 
depot lepromin gave f('wel' positives than did the usual 1/20 prepara
tion (on the order, in on(' observation, of 45 :57), it would nevertheless 
distinguish hetween those who would r eact satisfactorily to normal 
lep romin and those who wouldl' eact weakly or not at all. 

Tn vi(',,' of th e' small amount of lepromin used per test, there would 
ordinar il y h(' no n('('(1 to usc so high a dilution in practical work. It 

7BROW N, J. A. K, n ll ll S'I'ONE, M. M, 'l' he multi puncture dep ot lepromin test : 1. Technique 
a nd ncha II tagcs, n, Applicatioll to the study of BeG -induccd lcpromill rcacti"ity, Internat. 
J. Lcp rosy 29 ( J961 ) 1·]3, 

S Two nbst rHc ts of pre"ious rcpol'ts appcar in this issue. 
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would. be inter esting to know the effect of r epeated tes ting by this 
method, which introdu'ces so little of the antigen into the skin, or to 
what extent dogs-which are so r eadily affected by ordinary tes ting
would be sensiti7led, It is to be hoped that other workers will take up 
this method experimentally, and that that will not be hinder ed by the 
need of procuring the special instrument used. A simpler, hom e-made 
multipunch-rre in strument might be devised that in practice would 
serve the purpose. 

Turning now to the r eports of Leiker, of studies made with the 
r egular tes t while in Netherlands New Guinea, he fir st 9 attempts to 
evaluate the effects of the two main constitu ents of lepromin, the 
bacilli and the tissue clements. First, he found that a phenol-saline 
suspension of normal skin will give "positive" r eaction s in normal 
per sons (as well as in tuberculoid leprosy patients ). Adults howed 
more l'ractivity to that antigen than did younger per sons, and tuber
culin positives more than negatives ; ther e wa no such r esponse in any 
of the lepromill -ll egative lepromatous patients tes ted. At most, the 
r eaction s were much weaker than those caused by a 1/150 dilution of 
r egular lepromin, anu it is concluded that the tissue clement plays a 
smaller part in r eactions to lepromin than the leprosy bacilli, although 
its effect cannot be entirely ignored. 

"With a 1/90 dilution of lepromin, 87 per cent of 124 tuberculoid 
patients gave r eactions mea suring 3 mm. or more, and more than 50 
per cent of the healthy per sons test ed also wer e positive. On the other 
hand 1/90 dilution of the normal skin suspension had very slight-but 
not entirely negligible-effects. This led to the conclusion that some
what higher dilutions of lepromin than usual can be used, to minimize 
the effect of the ti ssue compon ent, without materially affecting the 
r esults of the tests. 

Leiker questions the idea that in the production of pos itive lepro
min r eaction s both the bacilli and the tissue elements act mer ely as 
for eign bodies. Against that idea are the differ ences in r eactivity to the 
antigens used, the specificity of nonreactivity to lepromin of lepro
matous ca ses , and the effects of tuberculosis infection and BeG vacci
nation. The " allergic paralysis " explanation of the nonreactivity of 
lepromatous cases is likewise not in accord with actualities , 

R egarding the r eaction to intradermal injections of normal tissue 
suspensions-the compon ents of which, incidentally, have never to our 
knowledge been described in detail-nobody seems to have raised the 
qu estion whether or not any special r eactivity, or sensitivity, is in
volved in the positive r eactions. Would second injections of the same 
group of subjects elicit more po itives than fir st injections? Or would 

, 9 L.EIKER, D. L . S tudies on the lepromin test. I. Th e influ ence of th e bacilla ry a nd tissue 
com ponen ts ill dilutions of lepromin. Interna t. J. Leprosy 29 (1961) In press. 
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those reactive to the fir st testing react more strongly and/ or quickly 
to second tes ts than originally 1 Would per sons who have r eact ed to 
lepromin (a combination bacillus-tissue element suspension) later r eact 
to a tissue-suspension antigen any more frequently, or strongly, or 
quickly, than per sons who had not been injected with lepromin ~ That 
ther e is som ething more than a for eign~body effect involved , in this 
phenom0non is indicated by the fact that lepromatous cases do not 
r eact to such antigens, and also the influence of th e age and tuhel'culin
positivity factor s found by L eiker. 

Leiker's second article 10 has to do with the time of r eading of the 
late r eaction, and ulceration, based on observation s with th e 1/ 90 
leprornin dilution. , iVith r espect to size of reaction lesions, ther e was 
little differ ence between 3-week and 4-week r eadings, but the number s 
of ulcerations increased materially in the interval-rather more, inci
dentally, in women than males, and in children than adults. H e dis
agrees with the r ecommendation of the Madrid congress to place all 
ulcerating reactions in the strongest-reaction category r egardless of 
size of the r eaction lesions ; grading should be based on size. 

It may be agreed that a 1/ 90 dilution should be economical of lepro
min, but its effectiveness would depend on how well the lepromas are 
selected for bacillus content, and how well they are cleansed of ex
traneous ti ssues which only add to the weight of the specimens and to 
the connective-tissue content of the suspension. vVith that proviso, it i s 
likely that many practical user s of lepromin would agree that in the 
dilution specifi ed the tissue element of the antigens would have neg
ligible if any effect on the r eactions. vVhether or not grading should 
depend entirely on the size of the reaction lesion, without r egard to the 
presence or absence of ulceration, will likely remain a matter of opinion, 
but the suggestion should be consider ed . The question her e would seem 
to be ..... ,hether violence of a tissue reaction, leading to ulceration, signi
fi es a corresponding degree of r esistance to infection. 

10 LElKER, D. L. Studies on the lepromin t est. II. Time of reading and ulceration of the 
lepromin ]·eaction. Jnternat. J. J~eprosy 29 (1961 ) In press. 


