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Lepromin, crud e or r efin ed, is widely employed for an intradermal 
t est by lepl'ologists all over the world for the classification of leprosy. 
~rhe test determines to some extent the state of r esistance of the ho t 
and the ultimate prognosis. Mitsuda or -Wade lepromin is generall y 
employed to elicit late r eaction in most of the countries dealing with 
leprosy, but the r efin ed Dharmendra lepl'omin producing the early r eac­
tion has found favor with the Indian worker s. A large bulk of lepro­
matous tissue is necessary for the preparation of each of these types of 
lepromin. "\Vith the wide-spread use of chemotherapy, active cases of 
lepromatous leprosy are becoming rare and it is difficult to procure ad e­
quate amounts of lepromatous tissue for the preparation of lepromin. 
R epeated attempts to find a suitable antigen from cultivable mycobac­
t eria have not succeeded in r evealing a proper substitute. This paper 
is an account of successful preparation from the vol e hacillu s of all 
antigen that can be used as r efined lepromin. 

M ATERIALS AN D M ETHODS 

One strain of lI1 yco vactel'i'um tube't cnlosis vflr m m'is, was obta ined f rom the National 
Coll ection of Typ e Culture, Cohndale, London, f or this investig·ation. This species of 
mycobacterium was selected in the course of trying different mycobacteri a that can be 
grown easily in culture. 

The organism was g rown on Loewen~ tein -Jensen lllediul1l fi t ,37 ° C f or 3 weeks. The 
Illaterial for the preparation of lepromin was scraped out in 0.85 p el' cent saline f rol1l a 
luxuriant 3-week-old g rowth of the bacillus and autoclaved at 15 Ihs. pressure fo r 30 
minutes at 120°C . After centrifugation at 3,000 l' .p.m . fo r 15 minutes the supernatant 
was r emoved. The organisms were wflshed three times in sterile distilled water . The 
final r esidue -was dried in va,('1£O to be treated with chloroform and ethel' as in the Dhar­
mendra (1) method of preparation fo r I'efined lepromin. Subsequently the material wa s 
trea ted with acetone f or 4 days at 3'7 °C. It was then centri fuged and the residue dri ed 
'in va,c lI o . The fi nal material was suspended in 0.5 p el' cent carbol-saline in a roncentra­
tion of 0.1 mgm. pel' ml. and laheled "VL" antigen. 

In a nother part of the ex periment, a ttempts were made to g row the vole bacillus in 
Dubos' medium without bovine albumin at 37° C af ter the 5th passage. A 12-day-old 
cultme of the bacilli after moderate growth in the mediulll was inactivated at 56°C fo r 
30 minutes, and the suspension of bacilli was centri fuged at 3,000 1'.p.111 . fo r ] 5 minute. 
The supematant was r emoved and the deposit washed three times with steril e di still ro 
water. The final r esidue was rxtraeted with chi orofo 1'111 , which was evaporated to dry­
ness. The d"ied re~idue was trpated' with ethel' a nd the suspension was centri fuged in 
the cold for 1;') Illinutes a.t ;\,000 1'.]) . 111. The depos it was dri ed ill 1'(/ ClI O and 0.1 IlIg lll. of' 
th e powdt'l' was suspended in 1 1111. of 0.5 p el' cent carbol-saline and labeled "V" an t igell . 

A p orti oll of the powder desc ribed ahove was f urther treated with a ('etone for 4 dny~ 
fit 3'7 ° C fo r f urther p uri ficati on. The acetone extrart was then centrif uged at :1,000 
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r .p.m . for 15 minutes . The sup(, l'I1atant \\'I1 S removed I1n e1 the deposit ul'ied in WC I/ O; 

0.1 mg- Ill. of the powder obtainerl was suspf'nded in 1 m!. of 0.5 per cent cal'bol-saline 
and labeled "VA" antigen. 

One or another vole antigen was inocul ated illtradel'Jlla ll y into the a rm of leprosy 
patients in doses of 0.1 ml. , and sta ndard Dharmend ra lepromin Wfl S injected into the 
other ann in most of the cases . The reacti ons were read after 24 hours to note the early 
reaction . ~' h e a rea of induration was measured with calipers. An area of induration 
exceeding the normal thi ckness of the skin by 1 mill. or more was considered to be the 
index of a po. itive reaction, and the r eactions were compared wi.th r outine Dharmendra 
leprol1lin in 681 of the cases. It was also p ossible to obse rve late r eaction (Mitsuda) at 
the site of injection (1) af ter 4 weeks in 351 out of the 1,363 pa ti ents tested with these 
antigens. Thc reaction was cxalllined dail y f or 5 to 6 days in 250 subjects. 

F ollowing the suggesti on of J. H . Hanks, lepromin Wfl S prepa rcd al so f rom vole 
bacilli g rown in the same way in Dubos' mediulll without bovinc albumin, aftcr killing of 
the g rowth by heat a t 120° C f or 30 minutes in an autoclave. The rest of the procedure 
was the sa me as in the case of the antigen ma rked " V." This lepromin, cal led "VH" 
antigen, was tested in the salli e way on 26 tubcrculoid and 14 lepromatous cases of lep­
rosy. Table 1 shows the methods of preparnti on of the different antigens. 

T ABr,E ].-JJfethod of pj'ep(fl'ot ion or c7ifferl' nt an t igens. 

Culture H eat treat- Ch loroform-eth el' Acetone 
Antigen medium ment used extracti on extracti on 

VI., Loewenstein - l20 ° C fo r 
J ensen 15 l1Iin . Yes Yes 

V Modifi ed 56°C for 
Dubos 30 min. Yes No 

VA Modified 56° C f or 
Dubos 30 min. Yes Yes 

VH Modifi ed ] 20 0 for 
Dubos 30 min . Yes ~o 

RESULTS 

The r esults of the intradermal tests with these differ ent antigens, 
r ead at 24 hours, are summarized in Table 2. 

The reading of r esults after 2 to 7 days r evealed that the indura­
tion gradually started to disappear in some cases after 4-5 days and 
persisted in 10 cases up to about 4 weeks, leading to formation of a 
nodule. Erythema, however, subsided after 48 hoUl's. 

The r esults of testing with Dharmendra antigen and the "Y" anti­
gen in opposite arms of the same patient are presented in Table 3. It 
will be seen that the r esults are closely similar. 

The "lepromin" prepared after autoclavillg the vole hacillus 
("VH") induced r eaction in 6 out of 14 lepromatous cases of leprosy 
(42.9 % ) and in 16 out of 26 tuher culoid cases (61.5 ro ) . 

nTSC ( SSION 

rrhe inter es t in the leprolll in r eaction created by Mitsuda ill 191G 
was further enhanced by the observations of Lowe and Dharmen­
dra (6,7) and Rotber g (9). It has not yet been possible to elucidate the 
nature and significance of this r eaction because of inability to grow 
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T ,I/lI.E '2.- U"sn/l s oj' ,;ntl'lu("I' WO/ tests o,j'tel' :: f hOll l'S with clijJel'ent a.ntigens. 
-

T ~' ri ("al tnhl'rC'ul oirl Typical lepromatous 

Total Total 
no.of P ositive Negative no. of P ositive Negative 

Antigen cases reaction reaction cases reaction r eaction 

V L 293 246 (84.0% ) 47 (16.0% ) III 35 (32.0 % ) 76 (68.0% ) 
Dha l'lnendra. 681 580 (85.1 % ) 101 (14.8% ) 266 30 (11.2 % ) 236 (88.7% ) 
V 1,0] 3 842 (83.1 % ) 171 (16.9% ) 350 33 ( 9.4% ) 3]7 (90.6 % ) 
VA 78 57 (73.0% ) 21 (27.0 % ) 18 1 ( 5.5% ) 17 (94.5 % ) 

TA H[,E 3.- Comp(wa tive l'es ult s oj' Dhannendra's ant'igen and ((V" antigen 
in the same patient. 

T~' pi ca l tuberculoid Typical Icpromatous 

Total Total 
no. of Positivc Negative no. of P ositive Negative 

Antigens cases r eact ion reaction cases rcaction reaction 

Dhal'nlendra 681 580 (85.1 % ) 101 (14.8 % ) . 266 30 (11.2% ) 236 (88.7% ) 
"V" antigen 681 572 (83 .9 % ) 109 (16.0% ) I 266 22 ( 8.2 % ) 244 (91.7 % ) 

M. leprae in artifi cial culture media and find a suitabl e experimental 
model in the absence of a susceptible animal. In spite of the efforts of 
F ernandez (3), Dharmendra (1), and other s, preparation of this skin 
testing antigen still has to be made from leprosy bacilli not complet ely 
fr ee from human tissues. Tuberculin-like antigens from other cultiva­
ble mycobacteria were not found to behave like the crude or r efin ed 
lepromin used at present. Many healthy per sons and tuberculous sub­
jects r eact to both lepromin and tuberculin, while a florid case of lepro­
matous leprosy can r eact strikingly to tuberculin but not to lepromin, 
and ther e is no parallelism between tuberculin and lepromiil r eactivity 
in cases of tuber culoid leprosy (4). 

Because of the lack of a pure lepromin preparation , it has not yet 
been possibl e to standardize an antigen that could be used as an impor­
tant epidemiologic tool in differ ent countries employing uniform tech­
nic. The lepromin test has assumed an important role in the study of 
leprosy cases with r espect to classification and prognosis, and in the 
examination of contacts with r espect to probable r esistance to infec­
tion (10). 

The r esults r epor ted her e indicate that antigen prepa reel by chloro­
form and ether extraction of the vole bacillus grown in mod ified Du bos ' 
medium may be able to se rve the purpose satisfactorily and replace th e 
lepromin used at present. Antigen "V" wa s used as a lepromin-testing 
antigen on a large number of leprosy patients of different types since 
(l VL" and "VA" antigens were weak after aceton e extraction and 
autoclaving seems to have a similar effect on "VR" anti.Q,'C'n. \bout 
83 per cent of 1,013 cases of tubcrculoid leprosy and onl y 9.4 per ccnt 
of 350 lepromatou cases have r eacted to thi s antigen ("V " ) 011 intra­
dermal inoculation, as compared to 85.1 per cent and 11.2· per cent re-
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s pect ivp ly with Dharm PlHlr3 's rcfin ed lepromin. Ani igC'll pllrifi c'd fur­
ther hy acetone .extractioll ("VA") ,,' Il S f01111(1 10 be rather weak; ii 
induced local r eaction in only 73.0 pel' cent of tuberculoid cases. The 
antigen ("VH " ) prepared after killing the organism by heat at 120°C 
for 30 minu tes made the antigen non specific; this effect probably was 
due to denaturation of the protein, as 6 out of 14 lepl'Omatoll s cases re­
acted to this prepal.'atioll. 

'I'he antigen ("VL") prepared from vole bacilli grown in Loewen­
ste in-.J nsen medium wa s found not to be of diFfercntiating value, a . it 
caused reaction in 32.0 per cent of 111 lepromatous cases and 84.0 pel' 
cent' of 293 tuberculoid cases, 'rhe fact that the organism was auto­
claved and the antigen extracted further with acetone, might explain 
the differ ence. 

']' he tecbnic of tbis test, particularly the standard of r eading tbe 
reaction, needs some comm ent. The standard laid do\vn by the Madrid 
Congress (8) as well a by the Expert Committee of ,VHO CO) wa s not 
followed by Dbarmendra, who graded the results 011 the s ize of ery­
thema (2), The thickn e s of normal skin varies a great deal whell mea­
sured with a caliper; for this investigation, therefore, the es. entia1 cri­
terion for a positive reaction wa consid ered to be induration exceeding 
the normal thickness of the . 'kin by at least 1 mm. The zone of ery­
thema was at least 10 mm. in diameter in all the positive cases. The 
results could be r ead more easily after 48 hours when induration in 
almost all the cases was more pronounced, but in an outpatient depart­
ment it is more convenient to r ead the r esults after 24 hours, when th(' 
patients are more likely to return. The late Mitsuda reaction was ob­
served to develop in 10 out of 350 cases. Jt wa s not surprising that th (' 
late reaction was not seen in many cases, as the antigen was used in a 
)' fin ed state and was immediately availabl e to excite tissue reaction. 

If these results with the technic given are confirmed by other work­
er s in differ ent countries, further detail s on this refin ed antigen free 
from human tissue can be worked out and an international standard 
prepared. The want of such a standard is really great (5) . The anti­
gen described, which can be prepared in any amount at almost negligi­
ble cost, may b(' a welcome substitute for the crud e or r efin ed lepromin 
used today. 

SUMMARY 

Yole-antigen prepa red by chloroform and ethel' extraction of vol(' 
bacilli grown in Dubos' medium without bovine albumin and killed by 
heating at 56°C for a half houl', was used successfull y as a substitute 
for lepromin in t e ting 1,363 cases of lep rosy. I t was compared with 
the classical Dharmendra lepromin in 947 cases. The F ernandez 0)' 
early reaction was elicited in 83.1 per cent of tuherculoid cases and 9.4 
per cent of lepromatous cases. The antigen prepared by killin o' the 
organism by h eat at 120°C for a half hour, or when ('xtracted fu rther 
with acetone, was not found to be satisfacto ry. 
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RE::;U:\1J'~N 

EI 1I11t1g-eno del rat6n campcstl'e (vole) preparado porIa extraccion con clorofol'1I10 
y eter de bacilos del raton campestre culti vados en el medio de Dubos sin albllmUl f1. 
bovina y muel'tos a 56 ° C durante media hora, f ue usado ex itosamente como un substi­
tuto de Ia lepromina en el examen de 1,363 casos de lepra. Fue comparado con la lepro­
Illina Dhal'mendra clasica en 947 casos. La reaction temprana, 0 r eaccion de Fernandez, 
f ue incitada en el 83.1 % de los casos tubereuloides y 9.4% de cas os lepl'omatosos. E I 
antigeno preparado matando el organ ismo 1\ 120° C elUl'ante "1Il edia hora, 0 cxtl'aido ma~ 
adplante ('011 1I('ptona, .110 f ile elH'ontrado 5I1t isfa(·torio. 

Dc I'a lltig-ene-callipagnol (vole-a ntigen) p repare pur extl'actioll au chlorof'o rme et It 
!'ether de haci ll es du call1pagnol-developpes StH' milieu de Dubos sans albumine bovinc 
et tues pal' chauffllge It 56 ° C pendant un e demi-heure a ete utili se avec succes comllle 
substitut de In lep rolnine pour tester 1363 cas de lep re. Cet antigene a ete compare avec 
la leprolllille classique de Dharmendra dans 947 cas. Chez 83.1 % des cas tuberculoi'des et 
9.4% des cas lepromateux l'i nj ection a entl'alne un e reaction pl'ecoce, dite de Fernandez, 
positive. L'antigene n'a pas ete considere comllle sati sfaisant lor sque les llIiel'Oorgall ­
ismes ava ient ete tues par chauffage it 120° C pendant '"1(' dpllIi -heuJ'e, ou quand ils avaient 
Ruhi une t'xtl'aetion supplelllentaire pal' l'acetone. 
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