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J. TNTRODUCTION 

v 

Reactivity to lepromin has been shown by many workers to be com
mon among healthy persons. For example, in our studi es (8.".12 ) on 
Jfactan Island, Cebu, Phil ippines, the proportions or persons ShOW'lllg: 
the late (Mitsuda) reaction have been very high: 23 per cent of children 
of from 6 to 35 months of age, 65 pel' cent of school children 7 to 9 years 
old, and lllore than 90 per cent of adults. In these studi es the 1 promin 
used was prepared by the Mitsuda-Hayashi method, and nodule 5111m. 
or larger in diamet~r on the 21 st to the -28th. day we.n~ ;regarded as 
positive. .. '_ - , 

The principal theories which have been offered to explain the-:exist
ence of reactivity to lepromin are: (l~ ]3Ti<?r infection 'wiffi i lfycobacte
rimn lelJ1'ae; (2) prior infection with M. tuberculo sis, and (3) prior in
fection with some other species of the genus Mycobacterium. It has 
also been suggested by 'Wade (23. 26 ) that the stimulus to reaGtivity may 
be the test dose of lepromin itself; that is, that a prior infection is not 
essential. 

These theories are based on the view, generally accepted by Ie pro
logi sts, that the occurrence of the Mitsuda reaction is dependent upon 
the presence of intact leprosy bacilli in lepromin. Recently this view 
has been challenged. Kooij and Gerritsen (' ~ ) have reported a reaction, 
similar in all respects to the one of Mitsuda, following injection of a 
suspension of normal liver particles prepared as Dharmendra prepares 
lepromin but concentrated on e hundred times. 

The present paper deal s only with the frequency with which reactiv
ity of the Mitsuda type ha~ hef'n observed in various population groups ; 
and, in particular, with the assoc-iation between r eactiv ity to leI>rol1lin 
and infection or opportunity for infection with M.tleprae, and between 
r eactivity to lepromin and inff'ction with M. tuberculosis. New data 
are pl'esf'nted on the relationship between the lepromin and tubercnlin 

1 Head in co ndcnspcl form at the VIIth Jnt(' l'11ational Congress of L eprology, held in Tokyo, 
Japan, November 12-19, 195 _ 

2 The authors arc, re pect ively, Med ical Directo r, Ep icl emiologi t, nnd Ass ista nt Epi lemi
ologist, Leonard \Vood Memorial ( Amrri cfl n Leprosy Foundation). 
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r eactions, which were ohserved in comparahle groups of children tes ted 
with various dosages of tuberculin. r:I~h e illllllunologic significance of 
the lepromin r eaction is not discussed. 

H. RE L AT JONSHI P OF RJ~ACTlVITY TO PRIOl't INFECTlO~ WITH ill. leprae 
The accepted proof of infection with .1[. Zepme a t the present time is 

the existence of a well-defined clinical svndrome in associa tion with the 
presence of a noncult ivable acid-fas t' bacillus in the tissues: ) ''l'his 
syndrome, in fact, is usually so defini te as to lead to a presumptive diag
nosis even when few or no bacilli can be demonstrated, as f requently 
occurs in the tubcrculoid type. Infccti on of a subclinical nature may 
occur but cannot he proved, because M. lepme cannot be cultivated and 
its morph olog ic and staining characteris ti cs ar e not sufficiently defini
tive to justif)" a diagnosis in the ahsence of cjjnical or histologic 
evid ence. 

In the leproma tous type of the disease, in which r esistance of the 
body is overcome and vast numbers of bacilli ar e present, the r esult 
of the lepromin test is nearly always negative. This phenomenon is 
often described as a type of speciftc anergy, but the explana tion is 

,unknown. 
According to most authors, the lepromin r eaction is. usually positive 

in the tuberculoid type. In an unpublished study made on :Mactan 
I sland, Guinto tested 54- children exhibiting tuberculoid macular lesions 
and found 80.1 per cent to show the late lepromin r eaction. Of 906 
healthy noncontacts of equivalent ages only 48.2 per cent were positive. 
Further compari sons between patients and the general popula tion f rom 
whi ch they are drawn al'e necessary. If the greater r eactivity of per
sons suffering f rom tuherculoid lepros~· can he es tahlished, it would be 
the best obtainable evidence that na tural infecti on with M. leprae 
cau ses r eactivity of tll e Mitsuda type. In such a study, obviously, the 
type diagnosis must be made without kn owl edge of the r esult of the 
lepromin test. 

Judging f rom secondary attack rates, per sons living in household 
a ssociati on with lepromatous leprosy must have a much g reater OppOI'
tuni ty for infection than those exposed to cases of the tuberculoid type ; 
and the latter, in turn, are somewhat more exposed han the r emainder 
of the population. Our experience in Cebu as r eported by Guinto 
et al. C3 ) indicates that there is little difference between these three 
classes in r espect to r eactivity to lepromin. The percentages of per sons 
of all ages who r eacted were : for contacts of lepromatous patients, 
73.-:1:; fo r contacts of tnberculoicl patients, 68.3 ; and for per sons not 
known to have lived in household association with per sons suffe ring 
f rom either type, 68.2, It was observed, however , that in the 10 to 14 
year age group 'tIl frequency of reactor s was highest among contacts 
of lepromatou patieri ~s , Further data on the r eactivity of children 
exposed to each t~YPe of Jeprosy in ~h e h?usehold should he obtained. 
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I n I ndia, Dhanllendra and Jaikaria C) compared the frequency of 
la te lep romin reaction s in an endemic area in 'Vest B engal with that in 
distr icts of the Punjab where leprosy was uncommon. 'rhe rates for all 
ages, adjusted for age differences, \yere Gl.9 per cent for the endemic 
area a nd 3:2 .7 per cent for the nonendemi c area. ~rhe re may, ]lOweVel', 
have been other environmental and po s ~ ihl~r indeterminahle differences 
of a . ,jgnifi cant nature whi ch were unknown to th e authors. 

rr hu~ infection with M. lelJTae may produce reactivit~· . It is, how
ever, not a prerequi s ite. A nmllber of worker s have r eported such 
r eact ivi ty to he frequent. in places wh ere leprosy is ahsent or extremely 
ra re ( t. 2 . I. G, 9, 1. " , "1. ). 

III. RI-:LATIOXSHIP TO INFEC'fIO X WITH fill. t1lb c1" itlosls 

I n the search for a non specific origin of r eactivity to lepromin , 
:suspi ci on fall s fir s t upon M. tube1"culosis. Active tuherculosis has long 
heen eo n ~ idered one of the principal compli cations( to which a pati ent 
with leproillatous l epro s ~r is subject: in fact, it was forlll erl~' a lead
ing cause of death in such pati ents. Heaction s to small doses <;>f 
tuherc-u lin and al so local r eaction s followin g BCG vaccination are 
very f requent alllong pati ents with lepromatous leprosy, but whether 
th.ey are more or less frequent than in the same age groups of th e 

v o·eJ.l eral population is an unsettled question. ~ 
Ther e are lIlany r eports of positive correlation between r eactivity 

to tuberculin and to lepromin when the tes ts are performed simulta
neously in apparently healthy person s. These r eports, together with 
the fact that BCG vaccination will induce r eactivity to lepromin in 
health y chi ldren, con stitute the principal support for the th eor~r that 
pri or infection with .M .. ttlh eTc'ulos'is causes r eactivity to lepromin. 

rn one of our s tudi es on Mactan I sland, r elated to th e effec tive
ness of BeG in producing reactivity to leprolllin, r eported by Doull 
et al. (9 ) , a pertin ent observation was made. It was foun that of 
-:1:83 ch ildr en, from G to 35 months of age, living in their homes and 
eon "idered to be healthy, only 2.3 per cent r eacted to 0.0001 mglll. of 
PPD (5 T U ) at the beginning of the s tudy. B ecause of their young 
ages, any tuberculous infection in these childreN would obviously he 
r ecen t rCh erefore, insofar as a slllall dose of tuberculin is an indica 
tor, this group of children was relatively free from ' tuherculous in
f ec tion. Nevertheless, as noted above, 23.2 per ce)1t r eacted to 
lepromin . '.Chis seelll s definitely to prov'e that r eactivity to lepromin 
lllay be g-ained naturally in the absenee of infection with M. tuber
culosis. In these chi ldren, infection with M .. le]J1"a.e \~a8 al~b highly 
improbable. There were no cases of leprosy in 3; y ' df the fallli lj e ~ 
concerned, and the prevalence rate in the general popul ~_O)l \\"a . well 
helow 2.0 per eent I'or a ll fOl'm s of tl~e di:,;ease. . !'. . 
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IV. PlnoR T~FECT I ON WITH SOME OTHE R SPECI E.' OF ?It YCOBACTERIUM 

Chemical analys is indi cates that several memhers of the genus 
Mycobacterium r esemble one anuther, qualitativel~', in chemical com
position. Quantitatively, there are differences. For example, the 
total lipid content is much lligher in the human tubercle bacillus 
than in the av ian and hovin e types and in the timothy grass baci l1us. 
r:J~he polysaccharide content, on the other hanel, is higher in thi s 
saprophyte than in the three t~'pes of tuhercle hacillus. 'rhe va ri ous 
pecies cann ot he identified hy erolog ic r eactions, alth ough certain 

hroad g roups can he different iated. As r egarrl s skin sensitivity eliciterl 
hy intradermal inj ect ion of "tuberculin s" made from differen t species, 
the experiments of Green CO) in gu inea-pigs and of J ohnson et al. 
(,6 ) in catt le have shown that animal s sens itized with one species of 
~[ycohacterium will react to PPD prepared from another hu t that 
la rger doses are required of heterologous than of homologo us PPD. 

Th ere is also epid emi ologic evidence whi ch sugge .. ts that response 
to small doses of tuberculin indicates infection with 111. t11bercttlo is hut 
that reaction s onl y to large doses may he nonspecific. JIn studying the 
results of tuberculin tests performed on young women in 76 nursing 
schools throughout the United States, Palmer e O) noted that r esponse 
to 0.0001 mgm. of PPD (5 TD ) became mor e fr equent as the degree ;, 
of previous contact with tuberculosis increa. ed, whereas the freq uency 
of reactors to 0.005 mgm. of PPD (250 TD ) was independent of Ole 
degree of contact but closely r elated to place of r es idence. H e con
cluded that a low sensitivity to tuberculin brought out only hy large 
doses (1 mgm. of 0'1' or 0.005 mgm. of PPD, for exaJllple) apparently 
r epresents infection by a d iffer ent organi sm with a differen t Jll ode 
of tran smi ssion. He commented that the latter (unid ent ified) 
organi sm must he antigenically' r elated to the tuhercle hacillus, highly 

': "~prevalent in . certain geog raphi c areas, and apparent1~· nonpathogenic 
fo r human beings. 

In an effort to throw further light on the l'elat ion::;hip between the 
tuberculin and lepromin reaction s, Guinto et al. (") arranged the ir 
r esults and those obtained by other s in ascending order of the strength 
of tuherculin used. Tt was thought that the r elation ship between the 
two types of reactiv ity might be closer with high than with low doses 
of tuberculin; that is, the difference between the proportions reacting 
among tuberculin positives and negatives, respectively, would be ex
pected to increase as the dosage of tuberculin is r a ised. R eactions 
to large doses would include both specific reaction s to tUberculoprote in 
and nonspecific r esponse to such mycobacte rial p r oteins '-a-s may be 
present in both the tubercle bacillus and other mycobacteria. 'rhe 
compari son was recognized to be an un sati sfacto ry one, hecause di f
ferent tuberculin and lepromins were used. Th ese data, supplemented 
by some publi shed more recently, are summarized on Table 1. 
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Inspection of Table 1 shows a higher freq uency of react ivity to 
lepromin in tuberculin-positive persons than in tuberculin negatives 
in all the reports . This is the crucial compari son. The difference was 
lea:-;t (22 % ), i.e., the r elationship was poorest, in a study (It) in 
which the dose of PPD was only 0.00002 llIgm. (1 ~'U ). 'With higher 
doses, there is no ohvi ous t rend to larger differences as the do age 
wa s increased. Two a uthors, de Souza Campos et al. (22 ) and Chaus
sinand ("'), used orl' in a dosage regarded as equal to abo ut J,OOO TU 
of ?PD. At thi s strength, practically a ll tuherculin positives r e
sponded to lepromin, hut ll1an~' of the tuberculin negat ives did also. 

T AIH.E 1.- Freq1tell Cy of the late lep romin (Mi tsuda) j'u tction ill tub erculill-pos iti-r;e 
ancl tnbercllJil1-negative 1Jersons simultaneo usly tes ted 1ci th both a,'//tigel/ s, 

by vo ri011S (futhors, acconlil1g to dos e of tub eTc1t!in used. 

Lepromin positin, pel" cent 
A pprox. , 

Rpf('l'- No. Ag'('s dosag(' 
Tuber- Difl'(,I"- SE of ('nec tpst('(\ (y rs. ) tuh('rclJli n Tuhpr-

(T U) culin cu lin enre DilL Dilf." 
Positivc Negativc (% ) (% ) SE 

(11) 54-4: 7-9 1 84.2 62.2 22.0 5.9 3.7 

(18) 287 5-8 5 51.1. 19.8 31.3 7.0 4.5 

(18) 334 9-] 6 5 81.3 46.9 34.4 5.3 6.5 

(5) 313 all 10 92.5 55.2 37.3 5.6 6.7 

(18) 278 adults 50 88.3 49.1 39.2 5.9 6.6 

(19) 287 5-8 100 37.1 ] 2.4 24.7 5.7 4. 

(19 ) 33,1 9-16 100 69.5 2G.9 42.6 7.3 5. 

(7) 260 all 100 53.7 15.3 38.4 5.9 6.5 

(11) 54-4: 7-9 250 77.5 34.0 43.5 .4,5 9.7 

(22) 148 2-16 1000 100.0 54.7 45.3 9.7 4.7 

(4) 231 1-8 1000 95.0 19.0 76.0 6.4 n.9 

-

• In random samph ng a difference as great or g reater than 2 times SE J11 eIther dIrectIOn 
is expected about 5 t imes in ]00; of 3 t imes SE about 3 times in 1000. 

It seemed desirable to obtain further infol'lllation by means of a 
special study, in which the same lots of tuberculin and of lepromin 
would be used for all the subjects tes ted. It was also decided that the 
lowest dose of tuberculin should be 0.0002 mgm. of PPD (10 ~I~U ), and 
the highe t. 0.00+ mgm. (200 TU ), a twenty-fold range. 

A total of 1,004 school children, 6 to 10 ypnrs of ng!', li ving' on Mactnn I slnnd, 
\l"P I'C s(' lcctcd for testinO', and pnrcntal consent ",ns obtained. Th('se childrcn wcre t('stcd 
with lepromin nnd with PPD, till' lattcl' in a dosaO'!' of 0.0002 mgm. (10 TU) . }~or 
various reasons 136 ehildr('n dropppd out at this stage. Those who dropped out did not 
differ sign ificantly as r ('gn rds reactivity to tuberculin or lepromin fro m those who 
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J'f'main r d ill til(' study. 'I'll(' fin n lysis is t1lf'rf'fore r estrict<'d t.o t il(' l"I 'slli ts in th l' 8G8 
children who completrd t he experinlf'n t. 

Of the 868, 237 or 27.3 per cent reacted to tuhercul in ( 10 TU) and 
(;31 did not. Of the tuberculin reactors, 89.9 pe r cent arso reacted to 
leprOlllin , and of the non reactors, 72.3 pe r cent, an excess of 17.G per 
.cent for the reactors. Thi s di ffe rence is a hi gh ly significant one in the 
statistical sense, being 5.5 times its standard deviation. . 

Thf' 631 f' hil drf'n wh o. we re nrgflt ive to ]0 'I'll Wf'r f' d i"i(] pll at J"fllluom into :;1' \"(' 11 

subgroup . . Each of the subgroups ' HIS h 'stf'd with a higllPr dose of tlie ISfl mf' p pn, HS 
fo ll ows : 0.0004 mgm. (20 T1J ), 0.0006 mgm . (30 T ll), 0.0008 mgm. (40 'I' ll), 0.00] mglll. 
(50 T ll), 0.002 mgm. (100 T U), 0.003 mgm . (150 'I' ll), or 0.004 mgm. (200 Tll) . Su{'
('essi"rly hig hr r dosf's wrrr not givf'n to Hny subgTonP i th r rrsnl t fo r only one high(, l" 
level Wfi S ohta inrd fo r ('ach. 

Con siderabl e var iat ion occurred in the-frequenc·ies of lepromin pos i
tives among th e tuber culin positives and negatives of these subgroups 
and the percentages were th erefore smoothed sOlllewhat by the method 
of moving averages. The figures for the subg roups' tested with 20; 30, 
and -w 1'lT were cOlllbined; also tho se for 30, 40, and 50 T U ; 40, ;:)0, and 
] 00 reF, etc. rPhe essen t ia l features of tl~ e- results a re shown in T..able :2. -

T AB LE 2.- PI·eque ll ey. of the lat e le]Jrmnin (lILi tsucl~ ) reactioll i ll Inb erculin-positi1Je (Ind _ 
t?lber('uli l1 -ne.rJat iv{J. s('hool ch ildr en 6-10 yu,,'S of age, lI1.actall l slo11 d, Cebu, tested 

I/:ilh th e same lot 'of PPD, cla8s ifiecl acco rding to the closnge -of l1bberculin used. 

I "Lepromin posit iYe,' ))er cent 

Dosagl' of \'0. of 
PPDin childn'n Tuhrrculin SE of 

-

TU trs t<'d Dilf(' J"{ ' ncl' Dill'. Di tt." 

PositiYe ~egativr 
( % ) ( % ) SE 

10 868 89.9 72.3 17.6 3.2 fiJi 
-

N e[} ati1; ~ to } I) b 

20, 30 or 40 275 87.2 71.5 ] 5.7 7.0 2.:2 

30, 40 or 50 .26,1 8] .0 73.1 7.9 6.3 ].3 

,10, 50 or 100 271 82.5 67.0 15.5 5.!) 2.() 

50, 100 or 150 268 82.9 6Ll 21.8 5.7 :U; 

100, 150 or 200 271 81.9 60.1 21.8 5.5 4.0 

150 or 200 ]77 80.0 59.7 I 
20.:3 6.9 2.9 

a See footnote, Table 1. 
b Note that pcrcentagcs a re mov in g avera ges fo r 20, 30 or 40 ; 30, 40 or 50, etc. 

I nspection of rr able ;2 shows that the pos iti ve correlation hetweeJI 
the two reactions wh ich was ohserved at the ] ° TU level, was a ll:i o 
present in each subgroup of negatives wh en tested with a .higher dose. 
The differences between tuherculin positives and tuberculin negatives 



:2.7 , 1 D Oltfl et af.: N (ftural Reactil'ity /.0 L epromin 37 

in r ei'i pect to Ol e frequency of leprOlllin r eactors, however, do no t s ho\\' 
any st rikingly upward trend with increased doses of PPD, a lthollgh 
th e ~r are SO II1 e.' y-hat greater at hi gher than at 10,wer levels. 

DLS('USSION 

Of Madan children of 7 to 10 yea rs of age, those read ing to 10 ' I'l l 
of PPD tuherculin would he expected to in clude a ll, or n early all, ,,·ho 
had heen infeded with !If. hiherclllosis. ' rh ese reador s, mo reove r, 
would not he expected to include lllany who were i'ie ns itive only to tht' 

_ "antigenicall y r elated" organislll hypothes ized by Palme r ('!O) , although 
I () T U of PPD tuherculin might conce ivahly contain sufficient of such 
a non s,pec ific antigen to produce react ions in sOllle 01' these childrpn. 
Th e frequency of reactivity to lepromin alllong tuherculin readors 
exceeded that among nonreacto rs by 17.6 per cent. The onl~: known 
cliffe.rence hetween the g roups is that one reacted to tuberculin and the 
other did not. If our ,premises are correct, the exeess percentage of 

. leprollli!l reactors in the positive g roup ll1ay be attributed to pri o r in 
fedion of these children with llLt'Llb e1·culosis. 

Cons idering as 'a unit ali Gal children who were neg:ative to 10 'I~U 
~ and retested with high er doses of PPD, that is, withollt i'egard to th e 

subgroups shown in Tabl e :2, R2.5 per cent of the tulierculin positives 
reacted to lepI:omin and 67.1 per ,cent of the tuberculin negatives . Thi s 
excess percentage· of leprolllin po·s itives among th e r eactors to high e r 

. doses of tuberculin (15.4), or most of it, may in turn he attributed to 
inf~ction with some Jlli croorgani slll r elated antigenicall~' to the tuhercle 

' .. - harillus. 
-- 'I'he ll1atter lIlay he consider ed in another light. If the re we re no 

assoc"iation whateve r hetween the react ion s to PPD at the 10 T U level 
and the reaction s to leprolllin, there would have been expected among 
the tuberculin positives about 183 who were also pos itive to lepromin. 
'1'hi s figure is obtained by multiplying the proportion of lepromin pos i
tives for all the children, 77.1 per cent, by the total reacting to 10 ':PU 
of tuberculin, that is 237. T'h e actual number of children reacting hoth 
to lep romin and to 10 'l'l of tuberculin was :213. Thus the nUlIIlwl' 
reacting- to lepromin because of prior infection with .1/. htbeH'ltlosis 
would be about 30 (:213 minus 183 ); or, if the variation expected in 
randolll samples of 237 be taken into account, would be expected to· 
vary from a maximulll of 48 to a minimum of 12." rl~he expectancy of 
30 is only -:1-.5 per cent of the total number of lepromin reacto r s ((iG!)) ; 
the maximulll (48) is 7.2 per cent, a ,nd th e minimum (12) is 1.8 pe r Cf'nt. 

Of the oR1 children negative to ]0 'I'U, and retes ted with high er 
closes, there we re 456 or 7:2.2 per cent who were reac tive to lep romin. 

' ]n random sa mpling th e chnnce of this di fTcrcnce cx('c('lling -18 or ' bei ng less than ]:! is 
about 1 in 20. 
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~rll e l'e were 212 who were pos itive to one or anotllel' of the larger doses 
of PPD . . If there were no association between t he results of th e lep
romin and tuberculin tests, 72.2 per cent of the 212 tuberculin positives 
or 153 children would he expected to show positivity to leprom in. 
Actual ly, 175 were pos itive, an excess of 22. Again , v iewed as a p rob
lelll in random sampling, this difference might he expected to exceed 40 
or be less than 4 not oftener t han once in 20 tr ials. On thi s basis. the 
llroportion of children who reacted to lepromin hecause of sensitivity 
attrihuted to infection with some spec ies of Mycohacterium other than 
M. hl,herc'Ulo sis wo ul d he ahout R.8 per cent at the 1II0st, 4.8 pe r cent on 
the average and 0.9 per cent at the least. rrhat is, although a positive 
cO lTelation was present hoth at 10 Tn and higher levels, the reactiv ity 
of' a maximum of onl~' 16.0 per cent (7.2 % + R8 % ) of the total lep
rOlllin reactors can he accounted fo r hy the two hypotheses-i.e., spec ifi c 
infection with the- tuhercle hacillus and non specific mycobacterial infec
tion- taken togeth er. rrhi s leaves a tremendous proportion (84 % ) of' 
the total reacto rs to he acconn ted for. If ados · of' 150-200 units of PPD 
ran he taken as sufficientl y }ligh to elimin ate those previously infected 
e ith er with M. t1.lbprc1llosis or the hypotheti cal 1I1),cohacteriulll, it is 
'clear that mycohacterial infection s do not provide a satisfactory expla-

.~ nation, because 60 per cent of children negative to that dosage never-
theless reacted to lepromin (Table 2). . 

J n ' a previous study of Mactan school childrf'n made by Guinto et al. (it), in 
which the lots of PPD and of If'promin were different from thosf' used in the present 
study, a preliminary dosl' of 0.00002 mgm. (1 TU) of PPD was followed, in the nega
t ives, by It dose of 0.005 mgm. (250 TU). By a similar computation to that used 
above it has been f'st imatNl that the average percf'ntagf's of total If'prom in rea.ctors 
wllo were reactive because of prior infection with M. t1tb ercu./os·is (taking' 1 TU as til(' 
discriminating dose) was on ly 3.D per cent; because of inff'ction with some other 
spf'cie ' of Mycobacterium, ]4.8 pf'l' cpnt, and on both of t hf'se hypotheses taken 
togf'th!1r, 16.1 per cent. 

These facts, together with the occurrence of reacti,vity in persons 
whose opportun ity for infection with M . l eprae is very r emote, make it 
necessary to take a hroader view of the orig in of lepromin reactivity 
of the Mitsuda type. 

Among the suggest ions that have been made is that the Mitsuda 
r eaction is the result of sensitization caused by some antigen present in 
the test dose itself. Wade e4 ) has stated : "It would seem (as noted 
by Rodriguez) that the elements that are di rectly concerned in the 
production of the reaction lesion may not be formed until after the 
antigen is introduced." At present thi s hypothesis cannot be proved 
or d isproved because tll ere is no se rologi c or other method by '\vhich an 
individual who will show lepromin pos itivity can be di st ingui shed f rom 
one who will not. If sens itization by the test dose is the major factor 
which causes the :Mitsuda lesion to appear two or three weeks later, it 
is necessary to aSSllllle- a,' j . necessa ry a lso with the theory of Kooij 
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and Gerritsen (1 7) - that the capacity to r espond 1l1U ~t increase a~ 
children grow older. I n infants, the reaction is u s uall~T negat iw- as 
was noted man~' years ago by K. R. Cllatterjee C)-hut thereafter, 
judging from our experi ence on 11actan hland (8), the freq uency 
increases ver~' rap1dl~' as age advances. Guinto and ,Vade (II) have 
presented data sugge~t ing that the frequenc)' of react i v it~· to leprOlllin 
may vary with the environmental hackground, heing lllore frequcnt in 
the countr)'side than in the town. I t would appeal' n ec'essa r~' to aSSUll\l' 
that capaeit~, to rcs pond va ri ps also with the cnvironment in ord e r to 
meet tIl e hypotll es is of sens itiz;ation h~' the test dose. Although fll rth e r 
evidence is needed reg'arding this matter, the poss ihilit~, of SO IlI C unde r
lying environmen tal facto r cannot he denipd. rl' he evidence hl'ougllt 
forward in the present r eport s ugges t ~ only that this facto r is ]>I'ohahly 
no t prior Hl~'cohacter i al infecti on. _ 

1n OUT Mactan experience (8) another ohse rvation was made whieh 
throws douht on the sensitizing capacity of the test dose as a majo r fac
tOI'. Compari son was made heh\'een lepromin r eact ivity (11 itsuda) of a 
group of retested cllildren, who had been tested five months ea rli er, 
with that of a cO lilpa ra bl e group not given an ini tial lepromin test. 
1'he difference was fo.;] 11 a l I and of douhtful ~tatistical s ignificanc·e, indi-·._ 
cating that tIle initial test had not been ll1 ate l'i a]]~' effective in rai s in g 
th e level of reactivity. As far as " 'e are aware, thi s js the only con
trolled study of the suhject which has heen reported. 

SUMMARY A~n COXCLUS IOXS 

']1hi ~ study deals with lepromin reactivity of the ~Iitsuda type, 
ohse rved in apparently healthy children on Madan "Island, Cehu, Phil 
ippin es. The prin cipal theories whi ch have been offered to explain t hi ~ 
t)'pe of reactivity are pri or infect ion with M. 1PIJr'a e, with M . tIlV('rCII
losis, or with some other species of mycobacteria. It is improha bl e that 
the majority of these children, and especial ly those under three ~'ea r ~ 
of age, could have been exposed to leprosy. Although there is a positive 
correlation between reacti v ity to tuberculin and that to lepromin, the 
excess of lepromin r eacto rs among tuberculin positives over th e nUlll 
be l' expected if there were no association comprises a ver)' small frac
tion of the total nUl11her reacting to lepromin. Thi s 1S true both for 
small doses of tuherculin, reaction to which is rega rded as s pec- inc for 
infection with 111. t1Ib e1'culosis, and for larger doses which may indicate 
prior infection with other species of Mycobacterium. ~11his' suggests 
that lepromin r eactivity among these chi ldren is cau~ed in most 
instances by some facto)' other tlian infect ion with ,1I. 11I1)erclIlosis 01' 

any r elated species. ~I'h e theory that the test dose of lep romin is the 
respon sible sens itizing factor is not in itself adequate as far as c-all he 
judged from the effect of a second lepromin test in a controll ed s tudy. 
Thi s theory r equi res a. lso the assumption of an in creas ing cai)acity to 
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f'( ~;.; p on ct as age 'ad-vances and p E' rhaps t he assuJllp tion of va rinl io n in 
ca pa(· it~· to r es pond in different env ironmen ts . 

Furt.I.ler st udi es of lepromin l'E'activ ity a r e n ecessa l'~' . Except fo r 
nonread i vit~· in lepromatous l e pl'os~', whi ch may ]I ave some other 
expJ anat ion ~ t he rE' is li ttl e evidence t hat r eact iv ity has an~' r elations hip 
to in fect ion witlt .If. lelJrae . T ll e re is need for confirmation of tltp 
Llsuan y-accp pfpd opin ion that pat ients wit h tuhe rculoid leprosy 'al'~ 
a lmost un i ve rsa ll~' pos itive. COJllpa ri son s hould he made wit h hea lt hy 
s ihlings arid t il e g roups should he lliatched ca refull y in respect to aKl'_ 
and sex. Fnrt he r evid ence should he sought a lso conce rning the theory 
t hat increas ing f req ueney of r eactivity' w ith age is s illlpl y a " lliatu ra
tion" p henolllerwn. rl1lli s llIi g lt t bE' obtain E'd hy test ing, in va ri ous a reas, 
groups of children diffe rin g in "E's ped to spec ifi ed env il'ol1lll entat con -
d ition s hut cOlllpa ra hl e in other l'esppds. .,. 

RESUM I'; :\ Y COXCLUS IONES 

V('!'sa csrr pstud io so h/'(' la rpa ctivi clH <l, tipo M itsnda, a la Ipprom ina, o ilspr va(la PM 

nino,; aparpntPmPlltt' sanos ('n la is ln dp ?lfactan, Cp hu, F'i li p inn s. Las pl'incipn lps tporlns 
(lPn,(·i da:;; para rxp li l'a l' ('sta forma de L't'acti\" idad SOil in f('ccio n antcri or pOl' (' I lIf, lel)l'(( !', 
pr;[' 1,1 lIf. tuberculolSis 0 pOl' algnna otrn ('sp('c i(' d(' mitohach'ria. Es impl'obab l(' qllt ' la 
mn.vo rla de ('stos n inos, y (' \1 particul a r los d(' m(,llos (le tJ'rs anos, pl1<'da n hab!'!' !'stado 
('XPlH'stOS a la lepm. A llncflH' ('xis t(' una cO lTP lacion pos iti nL en tre la rcact ividad a In 
t llb('rclliina y la J'('ad i\' idad a la lepl'om ill n, (' I pxceso de l'PHCtOl'PS a la Ippromin a pntrp 
los positi\"os a la t lllwl'Cll li na sobre pi numl'l'O l'spprado s i no hubicl'e asociacion compr pnde 
nna fraccion nnw ' ppqupiia del total ell' los que rl'accionan a la Ippromina. E sto cs un 
hech o tanto pant las dosis p<,quenas ele tuberculina, una rl'ace ion a las cunl cs se co ns idPl'a 
como r . prclficn pnrn inff'ccion pOl' cl 111. . tltberC1t/osis, cuanto para las dosi~ mayorrs que 
pilpelrn indical' inff'cc ion nnt'prior pOl' otl'flS rspl'c i!'s de mic·oba.ctrl'ia s, S(igi('f'(' ps to qu e . 
In l'( 'nc·tiv idad n la I('p l'omi na rntre est05 nin os !'s ocas ionaoa l'n la mayo r pal't(' d(, los 
('flSOS pOl' a lgun tnctol' dis tinto de Ia, in ft'cc ion POl' 1'1 M. tnb erettlusis 0 a lg un a ('s pceil' 
a,fin. La trol'la. d(' qlH' la elos is de pl'llpba ell'. lcprornina PS (' I f nC'tol' sens ibili ~ador ca llsante 
no l'('silita pO l' SI misma nelt'C'llada rn 10 quP cal)(> jllzgal' pOl' (' I ('fpc to d(' otra elos is de 
lepr omina en un rstud io fi scalizaelo. Rl'quil're adpm;l.s rsta t('ol'la la supos icion de que 
a nmf'nta la ca pacidacl pflm rl'acc ionar a mrdida quP avanze la edad y qnizas htmhicn 
la suposicion dl' qne varia la r('accion en distintos mpcl ios. 

Sr necl'sitnn mas rstudios de la reactividad a la leprominn . Excl'pto pOl' la fa lta de 
la misma rn la I(' pl'a Ippromatosa, que puedt' l'('conoccr otra ('xp licacion , f'x is ten pocas 
pl'llrbas de qnl' la l'eactividad guarde la mrnor re lacion con la infeccion pOl' 1'1 ]\1[ . lep rae. 
So Il<'cesita confil'mac ion de la opin ion aceptaoa ha hitualm('nt(' de qu(' los f'nfl'l'Inos de 
]rpm tnbercu loid1>a so n pos itivos cas i uni\·e t'sa lmente. Deben hacerse comparacio ll<'s con 
hrt'rnanos san os, pqn ipal'an do t uidaelosamcntl' los gTUpOS con resppcto a edad y spxo. Hay 
que bllscar adrmas datos I'plativos a la teol'la Ill' qne la creci!'n te f l'rcupncia df' la l'f'ac
hvidad con In l'dad ('s puraml'nte un fenoml'no de "maduracion." P odrlan oht('nl'rsp 
los mismos comprobando, en varias regiones, grupos ele ninos que eliscrrpl'n con l'espeto 
a co ndi ciones ('stipnladas elp l ambientl', Pl'l'O co mpnrabl ('s ('n otros spntidos. 
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