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OLMOS CASTRO ON THE LEPROMIN REACTION
Thi s issue of THE JOURNAL contains, exceptionally, a se ries of
three articles on the reactions of the lepromin class, by the Argentinian
Htudents of the subject, Drs. N orberto Olmos Castro. and Pascual B.
Arcuri. These articles are the la st to be written by this team and, taken
together, constitute a summation of their views. By chance, they were
r eceived on January 1, 1963, which-discounting the eff ect of the International Date Line-was the day that Olmos Castro died, December 31,
1962, of a rapidly-growing fibro sarcoma of the m ediastinum.
Th e letter from him that came with the manu scripts, dated Decemher 15th, follow s :
Some years ago you asked me what, precisely, was my view of th e ~1:its ud a r eaction.
I believe I am now in a position to r eply with assura nce, because of th e th ree last r eports
prepared in colla boration with Dr. Pascual B. Arcuri. Of these, th e one entitled " Our
I mmunologic a nd Clinical Interpreta tion of th e Lepromin Reaction ," will I believe interest you parti cularly. I think that the publi cation of th ese articles in the I nternational
J oUl'nal would be of inter est.

There is no indication in that letter of any disturbance of the author's equanimity, and the n ews of his death was entirely unexp ected.
Dr. Arcuri has written that Olmos Castro wrote these articles on his
bed, where h e was because of weakn ess and torturing pain, and that
"up to the very day of his death he talked with me about plans for
furth er investigations."
Although there are features of these papers which are new, the
main theses will be familiar to anyon e who has follow ed the work of
Olmos Castro and his group.l Two of their r eports have appeared in
lAt one time Olmos Castro had enli sted several other persons (see th e second following
footnote ) in a group gi ve n th e a mbitious name, "A grupaci6n Para el E st udio de la Hipersensibilidad e Inmunida d de L epra (A .P.E.H.LL. )."
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r:L'HE JOU RNAL, one a s a r eprinted article. 2 , 3, 4 The papers discu ssed
here r epresent their thoroughly-consider ed views.
1. LEPROLI N VERSUS LEPROMI N

Discussing fir st the effects of leprolins, which like tuber culins do
no more than r eveal the existence of a certain kind of hyp er sen sitivity,
and of leprom,ins, which r eveal or induce "tissue sensitivity," this
article r eports an exp eriment made to determine the eff ect of a lepromin test on the pre-existing leprolin positivity. In a group of 23 known
leprolin positives tested with lepromin, a high degree of concordance
of positivity was observed. R etesting the same group with leprolin 3
weeks after the lepromin inj ectiOll s, it was observed that the degr ee of
leprolin positivity (i.e., of hyper sensitivity ) had been increa sed materially. ] t was incr ea sed much more 3 weeks later, in those individuals
the data of whose 6th-week t ests are given- this late incr ea se being a
particularly inter esting point not specially discu ssed by the authors.
They then diver ge from the subj ect of the title. For years, they
say, they have in sisted that the two most important observation s in the
immunology of lepro sy have been (1) the demonstration by Wad e, in
experim ents on dogs , of the sensitizing capacity of the leprosy bacillus,
and (2) the demon stration by F ernandez of the tuberculin-r eaction
type of hyper sensitivity in leprosy. Apparently r egarded a s of a similar category is the authors ' observation of a nodular r eaction by the
7th day in pr eviou sly sen sitized per sons, which r eaction they call the
"accelerated formation of the tubercle" and r egard as having the same
significance as the 21-day Mitsuda r eaction.
It is held that testing should begin with leprolin . In ca ses found
positive to that antigen, the use of lepromin is harmless, but in leprolinn egative ca ses its use is u sually inadvisabl e becau se of it, artificial
sen sitizing effect. It is also held that the positive leprolin (or F ernandez) r eaction demon strates the existence of r esistance. All this would
seem tantamount to saying that the r esults of the leprolin test are sufficient to determin e what results the lepromin test would give, with
which view-if our infer ence is correct-few would agr ee.
This conclusion obviously p ertain s to per son s sensitized by (tuber culoid) leprosy infection, or by inj ection of some sensitizin g anti gen.
Nothin g is said of the small proportion of normal children tested who
give the early r eaction but do not give late Mitsuda r eaction (10 % in
20 LM OS CASTRO, N. and ARCUR I, P. B. Attempts to ob t a in an a ntigen ( LPT ) suit Hbl e
fol' stud y of hyp ersensitivity in leprosy. Intern a t . J. L eprosy 26 ( 1958) 51·56.
30 LM OS CAS'I'RO, N., A RCU RI , P . B., US'A NDIVARAS, R. , BON A'l"J'1 , A. A. L EBRON, E., T ORANZOS, L. a nd CONEJOS, M. Hiperscnsibilida d de vac un aci6n y de infecci6n pOI' Mycobacterium
leprae. Arch. a rgentinos Derm a t ol. 3 (1958) 22 1-229; l'eprin t ed i n Intel'l1 at . J. L epl'osy 27
( 1959 ) 148-156.
4The most a mbitious of th e product s of Olmos Cast ro and Arcuri was a 52-pa ge, 7-cll a pter
ma nu script of mon ographic lengt h and arrangement entitled '1' he W a de Phenom enon, which
was submitted to 'fH E J OURNAL ill 1958 but was not used for r eason s of practi cability.
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the report of Guinto and Wade.)5 In the next article (to anticipate a
bit), mention is made of a small proportion of tuherculoid cases (3 out
of 28, also 10 %) who failed to give ea rly reactions but nevertheless
gave the later reactions. Cases of this latter so rt constitute 'l'yp0 H
of the third report.
II. ACCELERATED TUBEHCLE FOHMATIOK

I n this report there is included an experiment with three" )eprolOins," one of which was a n ew one which hardly merits that name but
gave results that, although they were not specially discussed h~r the
authors, are really noteworthy.
r!'he "accelerated formation of the tuhercle" in response to the 1n:iection of lepromin, which F ernandez ha s ca ll ed the "Olmos Castro
phenomenon," is (again) explained. It is described as an er yth ematous
tubercle, minimal size 3 mm., which mayor may not be SU l'l'ound ed
h~, all inRammatory halo. Tn a ]J?'eviously ~msensi tiz ed leprom in r eactor an injection of leprom in causes the appearanC0, on ahout the 14th
da~T, of a nodule which becomes a mature late r0<1ct ion hy the 21st day.
1 n a previously sensitized reactor, in contra st, the lepromin inj ection
induces-besides the early reaction-the production of a r eact ional
tubercle by the 7th day (or earlier in particularlr ~tl'ong earl y reactors) which tubercle progresses to produce the mature 11itsuda r eaction
lesion by the 14th day. The 7-day reaction, therefore, ha s the sam e
significance a s the Mitsuda reaction.
rt is passing strange that, in the nearly fifty years si nce the lepromin r eaction was first observed, and in the thirty year s and more
that it has been widely used, the 7-day r eact ion and its significa nce
have not been appreciated. "Ve must admit missing it in our own experiments in patients and animals, in which readings were frequently
recorded on the 2nd, 4th, 7th, 10th, 14th and 21 st days; but practically
none of the patients tested by us, a good share of whom were positive
Mitsuda reactors, were of the straightforward tuberculoid type.
It is not possible to determine the validity of this thesis from the
literature. We cite only an article by the authors' group already men tioned 3 in which is shown the contrast of average sizes of the reactions
to lepromin in two groups tested, normals (6 cases) and tuherculoid
patients (11 cases).
2nd day
7th day
14th day
21st day
Normals
3.4 mm.
4.2 mm.
6.5 mm.
7.J mm.
20 mm.
16 mm.
11 mm.
11 mm.
Tubel'culoids
The measurements tell nothing of nodule formation in the previou ly sensitized (tuberculoid ) cases, in which the early reactions were
5G U INTO, R. S. and WADE, H. W. Results of tests with sori,,1 dilutions of lepromin in
separate groups of normal young children; with a comparison of two lepl'omins and the
Dharmendra antigen. Trans. VII Internat. Con gr. Lepro!., Tokyo, 1958; Tokyo, 1959, pp.
193·206; Interna t. J. Leprosy 26 (1958 ) 328-345.
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evid ently very strong and the late r eactions wer e stabilized by the 14th
day. However, it was stated that in 7 of the 11 tuberculoid ca ses the
nature of the r eaction had changed from eryth ematous infiltrations on
the 2nd day to nodul es on the 7th day ; in the other 4 cases that chan ge
took a week longer.
This observation by th e authors of 4 -exception s out of 11 ca ses
cannot arouse mu ch confidence that the 7-day r eading 'would be sufficient to determine positive r eactors, but a suppl ementary r eadin g on
the 14th day of th e patients n egative on th e 7th day might suffice. Ther e
'would obviou sly be an advantage in being able to decid e the r esults at
7 days, in an y materi al proportion of ca ses tested, instead of waiting
for the 14th or the 21st day-a point not discussed by the authors.
This matter should be carefull y and widely investigated in th e n ear
futur e.
A s for th e experim ent r eported in the paper und er r eview, all of
the 28 tuber culoid ca ses used a s subjects gav e th e earl y and 7th-day
accelerated r eaction s-and of course the late r eaction- when inj ected
with bacillus-body antigens (the cIa . sical Mitsuda-Hayashi lepromin
and th e bacillial'Y s uspension of F ernand ez and Olmos Ca stro).6 ,Vith
a newly-devised non bacillary antigen, call ed a "whol e-leproma (integral) antigen" (better called an extract), and descr ibed as "devoid
of whole bacillus bodies and cellular detritu s," the accelerated-tubercl e
r eaction and the subsequ ent Mitsuda r ea ction 'were al so positive in 25
of th e cases.
Except for on e step, the m ethod of manufacturin g this 3l1tio'en is
the sam e as that of their " leprolin, '" which is supposed to be nonaller genic. In th e process used in the experim ent the produCt of the
grinding of the leproma in chloroform is not extracted with eth er . In
makin g leprolin, that is don e to r emove the lipid s, "which have no
antigenic va lu e in the hyper sen sitivity t est."
It would seem, since both the early and the later r eactions (see
table), are giv en by the product which do es contain the eth er-solubl e
lipids-of the bacillus and the leproma tissue-that the lipid s do, when
in combination or association with the bacillary protein s, have an antigeni c effect. Thi s is a matter worthy of furth er attention.
lIT.

J N TI': RPHETAT10 N

Ol~

THE LEPROM I N REA CTIO N

Unorthodox, and peculiarl y limited, is the authors ' definition of a
positive lepromin r eaction. It is "characterized by the accelerated formation of the tuber cl0, " by the end of the fir st week. This occurs only
in p er son s previou sly sensitized · by tuber culoid leprosy, or by th e injection of leprom in, or B CG or th e like. ']1h0 late nodular (Mitsuda)
HP F.R:-rAN DE Z, J . ~f. ~1. lind O LlIlOS CAS'J'JIO, :-J. Estnn<l :1l'd izllcion de la lepromin a. Rev.
n rg(' ntinn Dcrlllntos if. 2S ( 194] ) 435·446.
70J , ~J O<; C AS'I'RO, ~ . nnd ARC URT, P . B . L epromin hy per sensitivity induced by integral
lepromin in person s presnm nbly f r ee f r om leprosy . Inte rllnt. J . Leprosy 2S (1957) ' 375·379.
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r eaction, said to be complete in such cases by the 14th day, "is nothill g
hut th e terminal evolution of the accelerated fo rmation of the tubercle."
Foul' types of r eactions are systematically set forth, of which on ly
1)'ypcs \ and B have late r eact ioll s which arc rcga rd ecl as prop er lcpromin (or Mitsuda) r eaction s, These signif,v pre-ex istent tiss ue sensitization, both types exhibiting the essential 7-da y acceler ated tubercle.
'Ph e ord er of Types C and J) seems alloma lou s. 'llhe form er being
t' nti rcly negat ive, apd the latter being po sit ive for the late (Mitsuda)
J'eactioll (onl y), it would seem that the ord el' should be reversed. 'J~h e
'r ype D reaction is placed last because th ey ho ld it not to be a proper
:J l it sucla reaction, but a "Wade phenomenon." I t does not signify preexisting sensitization, but sensitization resultin g fro m the lepromin inject ion itself. (The term ""Vade phenomenon" was originally applied
hy thcse authors to the r eaction s in dogs 8 . 9 by means of which it was
demon strated exp erimentally that the suspension of h eat-kill ed l ep ro s ~'
bac illi is capable of inducing sensitization. H s application was later
extended to the Type D r eaction ill man. )
B e all that as it may, la t place (D) st ill seems a more appropl'ia te
location than third place ( C) for the wholly n egative r eactions, becau se
tota l n egativity signifies both: (1) lack of pre-existing sensitivity, and
(2) in capability of being sensitized-at least by a single inj ection of
t he lepromin employed in the do sage used.
The whole point of this article is based on the two revolutionary
concepts, (1') that only the late r eactions that occur in the cases with
pos iti ve 7-day accelerated nodular r eactions actually represent the signiflcant Mitsuda reaction, the 7 -day reaction signifying the existence of
tiss ll e hypersensitivity (histic hipersensibilidad), a nd (2) that the 21day reactions in cases not showing flr st the 7-day reaction should not be
consider ed in the same category as the Mitsuda r eaction. It is a "diffe rcnt biologic phenomenon" corresponding to matter s of vaccination ,
immunization, etc.
The validity of this concept will depend, in the flr st place, on the
occurrence-and regularity of occurrence- of the 7 -day r eaction in
po sitive cases. As for the signiflcance that should be given the late
r eaction s that result from tests of un sensitized per son s (or animals ),
t hat seems likely to be a moot question for some time to com e.-H. 'V.
'VAnE
THE EXAM I NATION OF SKI N LESIONS FOR BA CILLI

This is by way of being a historical note, written largely a s a matt er of personal r eminiscence (wherefor the person singular), and be8W A DE, H. W. The lepromin reaction i n normal clogs; prelimina ry repo rt. Intcm at. J.
Leprosy 9 (1941 ) 39·56 .
9 WADE, 1-1. W. Sensit izatio n of clogs by t hc lep romin r eaction. Mem. V Co ngr. Intern ac.
Lepra, Havana, 1948; H avana, 1949, pp. 617·620.

