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Most leprolog ist.s a re convinced of an immunologic relationship 
between M. leprae anc1l11. tuberculosis . However, not always is a satis
factory correlation between lepromin and tuberculin r eaction !:> to be 
found. One of the r easons for an un satisfactory correlation may be 
found in technical errors connected with the lepromin test (2). S imilar 
and even more important difficulti es have to be overcome when testing 
wi th tuber culin. 

Of the many factors influencing the size of the tuberculin l'eaction, the following are 
of major importance: 

1. B atch of tub el·c ltiin.- Tuberculins of different origin IllHy differ in strength . 
Before using II new type of tuberculin , it should be tested in the field. 

2. Stol·age.-Stock solutions, provicled that they are kept cool Il nd in the dlll·k. 
usulllly keep rllther well, but after dilution the strength diminishes rapidly, especia lly in 
wllrm climates. For scientific purposes f resh solutions should be Blade dai ly and be 
kep t cool during pa trol. . 

3. Ads01'pt ion to glass.- In bottles filled only partl.\', the Il clsorption of tuberculo
proteins to the g lass wall may beco me an importllnt source of errol' . 

4. L eakage of SY1·inges.-A large proportion of new syringes, even those ' from 
well -kno\\'n manufacturers, show a not-to-be-neglected leakage along the piston . . In the 
survey reported in this article, only syringes with a leakage less than 0.3 cc. after a 
p ressure of 5.5 kgm. per square centimeter for 6 minutes, were Ilsed. 

5. In jection and l'Ulcling techniq1.l es .- It has been shown that the difference between 
read ing'S of trllined lind untrHined workers is often considemble. Only after thorough 
t rai ning it is possible to inject constantly abo1}t the same volume of tuberculin in the 
SH lll e level of the dermis. . 

A combinlltion of these seve ral factors may influence the results of the \ test con
s iderably, and this is of 1l1Hjor importance in countri es where nonspecifi c reactions to 
tuberculin are cOlilmon. 

In many countries where leprosy is endemic, unknown factors are 
responsible for r eactions to tuberculin which cannot be explain ed by 
infection with M. tub erculosis. The influence of these factors incr eases 
with the age of the individuals. The size of these reactions may become 
so large that it is impossible to distinguish between specific and non
specific reaction s in size-frequency distribution histiogram s of tuber
culin r eaction s, as can be done in countries .wh~re the influence of non
specific factors is unimportant. 

The size-fr equency distribution histiogram of reactions to 5 TU of 
PPD in 2,607 inhabitants of the Wandamen Bay, Fig. 1, shows some 
bimodal configuration, hut i t is difficult to separate negative and posi
tive r eaction s accurately. It seems that the division must he made 
somewher e between 10 mm. and 14 mm. 

1 Formerly Chief , Di\'ision of L eprosy Conb-ol. Netherlancls New Guinea . 
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FIG. 1. ]<~ rcque Jl cy · clistrib u tion of hi stiogrnm of rcactions to PPD, 5 TU, in 2,067 j Jl di
vi<1ua ls in t hc WHJlUHIl1 CJl Ba y a rca. 

I·')'om the his tiogl'am s of very yo ung children, Fig. 2, it is concluded 
th<lt l'eactioll s of 14 mm. or more a r c ce rtainly specific. The inAu ence 
of llonspecific factors increases rapidly with age, and in adults the 
horder between specific and nonspecific r eaction s becomes completely 
1 neon SJHCUOUS . 

To collect more eviL1ellce, "\Vij sl1luU er, chief of the Divi sion of Tuber
culosis ('ontro l , ~ ethe rland s New Guill ca (4), suggested that human and 
av ian tuhercul in be inj ected simultaneously. '1'his sugo'estion wa s based 
upon the hypothesis that in individuals infected with a human strain 
of th e tubercle ba cillu s, the homologous tuberculin would give stronger 
reac t ions than the hete rologous tuhercu lin . 'rhe r esults a rc shown in 
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PIG. 2. Tubcrculin reflctions to 5 TU of PPD in diffe rent. ng groups: (1) 0-4 years, 
(2) 59 yea rs, (:\ ) 10-14 years. (4) 15-19 yea rs, (5 ) 20-39 yca rs, nnd (6) 40-or·more yea rs. 



TABLE 1. Con'elation diagram. of the size ol 1'eactions to human and avian tllbe1'culin in 293 people. 

Size of 
Reactions 
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']_'able 1. ?\Iost individual s -with a r eaction to human tuberculin larger 
tIl all 14 mm. show ed a smaller reaction to avian tuber culin, -whereas 
in peopl e with a reaction to human tuberculin smaller than 1-:1: mm. the 
r eactions to avian tuberculin are larger. 

This resul t was consid ered as supporting former findings that only 
r eact ion s of 1+ mm. or more are caused by previous contact with M . 
tub e'I' (,1I 1osis. H -wa s not possibl e to dcfino thi s border more accurately. 
Jt i:-; still poss ible that som e of the r eaction s hetween ]0 mm . anc1 14 mm. 
arc caus('(l hy tuhe rculosis contact. As the percentage of such r eactions 
wa s s]]]ull , I have ll ot included them in the fo llowing calculations. 

The e ffect of tuberculosis contact on lepromin r eactivity is demon
st rated in Fig. 3. In ve ry yo ung childr C'11 with negative PPD r eactions, 
the lepromin reaction is usually negative. Some weakly positive r e
action s are seen. ~11h e cause of these r eaction s is uncedain. ] t may he 
that leprosy contact has played a role. Some small children r eacted 
strollgl~' to lepromin. These strong r eactions were only seen in mem
ber s of famili es in whi ch ther e wer e cases of leprosy. 

On examination, no symptoms of leprosy wer e found in these chil 
dren. After a follow-up period of four years they wer e still fr ee from 
leprosy symptom s. Probably th ese children wer e infected with M. 
lepra e, but have shown no visible symptom s or only very inconspicuou s, 
transitory, childhood lesion s and ha ve developed a high degr ee of 
immunity. 

In the young PPD-positive children th e number of posit ive lepromin 
reaction s is considerably higher than in the PPD-negative group of the 
same age. H ere is clear evidence of an influence of tuberculin positivity 
on lepromin r eactivity. However, the average size of reaction s in these 
children is much smaller than in adult people with increa.sing age. A 
gradual increase with age in the size of reactions, in PPD-l1 egative as 
well as in PPD-positive individuals, is seen. 

A high per centage of adult people with negative PPD reaction s 
show strongly positive lepromin r eactions. As this was also seen in 
villages which wer e fr ee, or nearly fr ee, from leprosy, other factors 
besides M. ttlb M'cttlosis and JIll. lepra e must exist. It is probahle that 
other acid-fast bacilli, such as those living on animals or in so il, are 
r esponsible. ,]lhe influence of these factor s is rather slow and weak 
compa r ed with the effect of M. Zepra e and M. tub erculosis, which speaks 
in favor of organisms which arc not pathogeni c to human beinQ's or 
which have only a di stant antigellic r elation l'hip to M. lepra e. Many 
adults who have heen in contact with these factors for many yea r l' still 
show an increase in the size of tho lepromin reaction after cOlltact with 
M. lepra e, JIll. tub ercu los'is or after B eG vaccination. 

Finally, F;ome adult peopl e react onl y weakly to lepr om in , and a few 
do not r eact at all , in spite of contact with these hypothetical acid-fast 
organi smF; and in spite of tuherculo. iF; contact. Some people r emain 
lepromin negative afte ], r opeated ReG va ccinatlOn . lt iF; highl." p1'oh-
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ahle that if these people are infected with M. leprae, lepromatous 01' 

bord erlin e symptoms will appeal' . 1t seems that these people are unable 
to develop a sufficient c1eoTce of r esistance. 

LEPROMIN IN PPD NEGATIVES 
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LEPROMIN IN PPD POSITIVES 
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r l 'llberculo~is contact, BCG vaccination, and conta ct with other acid
fast bacilli produce an illcrease in the size of the lepromin reaction, 
hut the increase is not the same in everybody. Some people do not react 
a t all to lepromin. Rgtberg (S) has suggested that in these people an 
endogenous factor (a-n "N" or "natural " factor) is lacking. If this 
is true, this factor must be a quantitative one, as the maximal size of 
the lep romin r eaction is different in each individual. If we assume that 
this factor is also hereditary, much in the epidemiology of leprosy can 
be explained . ~Ilhel'e is not only a difference in su ceptibility between 
populations, but it is highly probable that the fact that the incidence of 
leprosy in some families is higher than in others can be explained by 
increased exposure to M. lepm e alone. 

However, some clillical symptoms are difficult to explain by assum
ing one endogenous, quantitat ive and her editary factor only. A tuber
culoid lesion may heal in the center, hut for a long time progress at the 
margin and then heal completely. The margin of borderline lesions 
remains rather well defined and great parts of the body r emain free of 
in filtration, eve ll when the disease ha s progressed far toward the lepro
matous form. hI borde rline cases it is often seen that the site of a 
former lesion i ~ transfo rmed in to an immune area, even when progres
s in~ hacilliferoll s infiltrations appear around the immun e area and else
whel'e, and even when the disease ha s developed far to the lepromatous 
side. J n these cases the endogenous factor is clearly not sufficient to 
arrest the disease, but the re is evidence of a definite local resistance 
to the infect ion. To explain such findings one has to assume that local 
factors, connected with the skin ti ssues, play a role in resistance to 
M. leprae. It is not probable that the hypothetical "N factor" can he 
influ enced by tuberculosis contact, BCG vaccination, etc., but this might 
be possible in respect to the other factors . Not only theoretically, but 
also in practice, I have found evidence that previous tuberculosis con
tact gives some protection against leprosy in part of the population e) , 
probably only that part which possesses the endogenous factor that 
enables them to develop some degree of immunity. 

SUMMARY 

1n perfo rming the tubercu lin test, especially in countries with a high 
prevalence of non specific tuberculin r eactions, several technical factor s 
are of great importance with r espect to accuracy of the results. 

III every country or area the border between specific and non pecific 
reactions must be defined before drawing conclusions about the relation 
betwee1l tuberculin and lepromin r eactions. If this is done properly 
it is evident that the effect of infection with M. t1,tberC'lllosis on the si7.e 
of the lepromin reaction is important. 

It is not permitted to draw conclusions about resistance to lep),o s~T 
from a negative lepromin reaction, when the tuberculin reaction is not 
known. Th0 size of the lep t'omin r eaction is limited h~' young age. 
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Besides M. leprae and M. tub e1'c'Ulos'is) oiher acid-fast hacilli have 
an inAuence on· the s ize of the lepromin reaction, hut the inAuence is 
slower and weaker. ~r'he hypothesis of Rotberg that an endogenous fac
tor ("~ factor") is necessary to enable an individual to develop resist
ance to 111. lept'o e would explain much ahout the t'pi(lemiology of lepl'osy, 
if thi s factor is a quantitative and hereditary Ol1e. In addition to this 
factor one ha s to a s. ume one or more loca l ti ssue factor s to explain 
such clillica l findings as th e "immune area" ('Vade). 

'T'h eo retically it ,is impl'obahle that tuherculosis contact 0 1' Ben 
vac~inaiion ha s any effect on the N factor . fn practice, how evC'l', evi
dence wa s founel that prcvious tuhcrculosis conta ct gives some protec
tion against leprosy in part of the population, wohably only in those 
people who possess the endogenou s factor which 0nables then! to de
velop some degree of immunity. 

RESU MEX 

Al ejecu tnl' Ill, pl'urba (le la tubel'cu lina, sobrc todo ell los pniscs que lllu pstnlll unn, 
elevadil incidencia de l'en,cciones tubercullni ca, anespecifica s, \'Rrio;; fartol'es tecni(·os 
revisten Illucha il1lpol'tancia con respecto 11 Ill, eXActitud dc los J'csultados, 

En todo pals 0 zona hay que definil' el bOJ'de entre la s J'ptlcciones espedfiens y lA S 
anespicificas antes de sacar conclusione acerca de Ill, relacion entre las rea cciones a la 
tubel'culina y Ill, lepromina. Si se hace esto dibidamente, resultn evidepte quI' es importante 
el rfecto r1e la infeccion con M. tube1'culosis sobre el tamano de la reaccion a In leproillina . 

No es permisible sacar conclusiones acerca de Ill, resistencia a la lepra a base de ,una 
reaccion negativa a Ill, lepromina, cuando no se conoce Ill, reaccion a la tuberculina. EI 
tamano de la reaccion a Ill, lepromina est:\, limi tado pOl' una edad tierna. 

Adel1las, deIM. lepme y deIM. tubM'wlosis, otros bacilos acidorl'esistentes afectan el 
tamano de Ill, reaccion ala lepromina, pero el influjo es mas lento y ma s debil. La hi po
tesis de Rotberg de que es necesal'io un factor endogeno ("factor N") para capacitar a 
un indidduo para manifestal' resistencia al 1J1. Zepme explicarfa mueho con respecto a la 
epidemiologia de Ill, lepra, si dicbo factor fuese cuantitativo y hereditario. A parte de 
dicho facto]', hay que presuponer Ill, existencia de uno 0 mas facto res histologicos locales 
que expliquen hallazgos cHnicos, tales como el de Ill, "zona inmune" (Wade) . 

Teoricamente, es improbable que el contacto con Ill, tuberculosis 0 Ill, vacunacion con 
B CG ejel'zan efecto alguno sobre el factor N. No obstante, en Ill, pnictica se encontraron 
pruebas de que el contaeto anterior con Ill, tuberculosis sumini stra alguna proteccion 
contra Ill, lepra en parte de Ill, poblacion, probablemente solo en los individuos quc poseen 
el factor end6geno que los capaeita para crear alguna inmunidad, 

RESUME 

LOl'squc 1'on pratique Ie test it Ill, tuberculine, surtout si cela a lieu dans pes regions 
oit la proportion de reactions non specifiques it la tuberculine est nota hI e, il est fort im
portant de prendre en consir1eration certai nes donnees techniques susceptibles d'ag ir 
sur I'rxactitur1e des resu ltats. 

Dans chaque pays, dans chaque reg ion, la delillli tation entre reactions specifique 
et non-specifique doit etre clefinie avant que des conclusions puissent etre tiree ' quant a la 
tubel'culine et In reaction a la lepromine. Si cela est fa it de maniere adequate) il devient 
evident que l'infection par Ie Myc. tub M'culo sis intervient pour une part imrortante 
dans 1:1 g randeur de lit reaction a la lepromine. 
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D'unc I'ellction nega ti\'P il la lepl'OJllillP, il Il 'est pm; lieite de tirel' ell'S conclusions 
roneel'llnnt la l'esistance it In lepre, lorsque Iii reilction a la tuhel'culine n'est pas connue, 
Les dilli ensions de la reaction it la lepl'omine sont restreintes par le .ieune age. 

Outre M . l,epme et M. tubM'clIlosis, d'autl'es bacill es acido-resistants ont une in
flu ence, plus faible et plus lente neanmoins, sur les dimensions de la reaction it 1ft le
promine. Rotberg a emis l'mypothese qu'un facteur endogene (factem' N) serait l'equis 
pour permettre it un individu de developpel' une resistance it l'cgal'el de M. lepme. Ce 
facteur, s'il etait quantitatif et hereditaire, expliquel'ait pas mal de choses dans le domaine 
de l'epidemiologie de la lepre. Outre ce facteur, il faut en outre, pour expliquel' des 
phenomenes eliniques tels que la "zone d'ill1munitk" de Wade, assumer l'hypothese de 
l'existence d'un oundl' plusieurs factem's tissulairl's locaux. 

Theoriquement, il est improbable Cjue Ie C'ontage tubl'rculeux ou In vaccination pal' 
Ie B.C.G. ait une quel conque action sur Ie factem N. En pratique cependant, il a etc 
clairement constate qu'un contage tubel'culeux anterieul' confere une certaine protection 
contre la lepre it une pm·tie de la population, probablement aux individus qui possedent Ie 
fact em endogene leur permettant de developpel' un certain degre d'immunite. 
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