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The regular occurrence of antimycobacte
rial antibodies in low-resista nce forms of 
leprosy is well documented ( 1.2. 4. b. 14 18. 26. 2~ ). 

In most of these studies culti va ble myco
bac ter ia l s tra in s have bee n use d as th e 
so urce of a ntigen, reflecting the diffi culties 
in obtaining sufficient quantities of M. /ep
rae bacilli for antigen prepa ra tion. In cases 
where M . /eprae a ntigens have been used , 
the number of a ntigens detected was rather 
low (I. 2. 6. 16. 18.28 ). When compa ri sons were 
made with other mycobacteria, the antigens 
could a lso be d etec ted in s uch c ulti va bl e 
stra ins. Only Abe claims to have found a n 
a ntigen of protei n na ture which is excl usive
ly limited to M . /eprae (1 .2 ) . No compari
sons have been made so far with a common 
refe rence system for the purpose of identi
fying th e antigens d e tec ted in diffe re nt 
laboratories. 

Novel advances in immunoprecipita tio n 
technics ( 3.5. 10) have recently been a pplied 
to mycobacteria l analysis ( 29.30 ) a nd to stu
dies of antibodies in le pro sy against Be G 
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a ntigens (4). I n the presen t investiga tions a 
similar refe rence system was set up for M. 
smegma/is. The studi es were a imed at a 
definition of a nti bod y act ivit ies in leprosy 
se ra against a ntige ns of M. smegma/is and 
the identificatio n of cross reacting antigens 
in other culti va ble myco bacteri a. The avail
a bility of M . /eprae bac illi grown in vivo in 
the armadillo a lso made a comparison with 
a nti ge ns of th e ca usa ti ve o rga ni s m in 
leprosy poss i ble ( U5 ) . One a ntigen, here 
des ignated no. 2 1 a nd a lso found in other 
mycobacteria, was shown to car ry a ntigenic 
d e termin a nt s which were uniqu e t o M . 
/eprae. 

MATERIALS AND METHODS 

Serum samples from patients and controls. 
Serum sa mples were o btained from leprosy 
patients seen at Princess Zenebework Hos
pita l, ALERT. Samples from 91 patients 
were analyzed in crossed immunoelectro
phoresis . Serum samples were also obtained 
from 25 leprosy pa tients for studies using a 
radioimmuno-assay. All pa tients were classi
fied hi s t o pa th o log ica ll y according to the 
Ridley-J opling scheme ( 19.211 ) with modi
fications ( 21). Two poo ls of se rum sa mples 
from clinically diagnosed lepromato us pa
tients (BL a nd LL) were prepared . The lepro
matous serum pools contained 25 (LS I) and 
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43 (LS II) individual sera , respec ti ve ly. 
Se rum sam ples o bta ined from five patients 
with acti ve pulmonary tubercu los is were in
cluded in some ex pe rim en t s. These five pa
tients were newly diagnosed cases ver ified 
by spec ific culture and x-ray. They had been 
o n trea tment for not more than two weeks. 
Control sera included fi ve se rum sa mples 
from norma l, apparently hea lthy adult Et hi
opians, as well as five serum sa mples from 
contacts of leprosy patients. A norma l hu
ma n serum pool was used as a co ntr o l in 
immunoelectrophoresis. The se rum sa mples 
included in thi s pool were taken from 15 
a pparently hea lthy Scandinavians working 
in Ethi o pia . All se rum sa mples were stored 
at - 20° C until used . 

Mycobacterial antigen preparations. My
cobacterial stra ins (Table 3) were grown 
on Sauton's medium solidified with 1.5% 
agar. After ma xi mal g rowth had bee n 
obtained, the bacter ia were harvested and 
washed three times in phosphate buffered 
sa line (PBS, 0.12 M NaC I, 0.03 M ph os
ph ate , pH 7.4) co nt ain in g 0 .02% sodiu m 
az ide (PBSA) a nd then suspended in 10 ml 
of PBSA per gm wet weight. The suspensio n 
was ultrasonicated for 30 minutes using a 
Bra nso n Sonifier, B 12. The supernatant 
co ntaining so luble a ntigens was recovered 
by centrifugation a t 17,800 X g (Spinco 
Mod el L). T hi s a ntigen ex tract was stored 
a t - 70° C until used . 

M. leprae a ntige ns were prepa red fro m 
baci lli grow n in vivo. M . lep rae infec t ed 
armadillo ti ss ues we re kindly supplied by 
Dr. G. Wa lsh. J Bac illi were purified from 
tissues usi ng the method of Mudd (I J ) as 
descr ibed by Stanford ( 22) with modifica
tions. Soluble material was first ex tracted 
from the hom ogenized tissues with sa line. 
The rema ining sediment containing bac illi 
and ti ss ue res idues was dehydrated a nd the 
bac illi were then ex tracted with a n o il chl o
roform mix ture (Shell Rice lla 917, 8 vo l. + 
chl oroform, 2 vo l. ) Combi ned ext racts were 
centrifuged and the pellet washed with ace
tone a nd ether. One milliliter of PBSA 
was added t o eve r y 20 m g of dry weight 
pe ll et and the suspensio n was ultrasonicated 
a nd centrifuged as a bove. Pr o tein deter
minations on antigen pre parati o n s were 
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performed uSing the mod ified Folin meth
od ( II ). 

Rabbit antisera against mycobacterial 
antigens. Antisera aga inst a ntige ns o f M. 
smegmatis a nd M. duvalii were induced in 
rabbits by subcu ta neous inj ectio ns eve ry 
other week of 2 mg of a ntigen preparations 
emulsified with Freund's incomplete adju
va nt. After three month s the rabbits were 
bled twice a week fo r a nother mo nth a nd 
suitable antiserum sa mples were pooled. 

Crossed immunoelectrophoresis. The 
Laurell method of c rossed immunoelectro
phoresis (10) was performed according to the 
meth od of Axelsen ( J. 5). 

Gel filtration. Antigen preparations were 
se p a rate d o n a Sephadex G-200 co lu~~ 
(diameter, 25 mm ; length , 950 mm) eqUili
brated with 0.2 M a mmonium bica rbonate 
buffer, pH 8. 0, a nd eluted a t a rate of 13.5 
ml per hour. Fractions were read at 280 mlJ. , 
then freeze-dried a nd di sso lved in 1/ 10 
vol ume and a na lyzed for presence of a nti 
gens by the roc ket e lectro phores is technic 
( 5. 10). 

Radioimmuno-assa y. A modification of 
the sta phylococca l" radioimmuno-assay was 
used to meas ure a ntibodies against crude 
mycobacterial a ntigens (7). Serum samples 
(0 .1 ml, dil. \1:1) were incubated for 15 min
utes with I ml of 5% stabilized staphylococci 
in PB SA. The IgG coa ted staphylococci 
were then washed three times and incubated 
with 12s l-labe lled , crude a ntigen from M. 
avium a nd from M . duvalii fo r fi ve hours in 
a total vo lume of 0.3 ml. After three wash
ings, th e radioactivity of th e pell e t was 
measured in a Packard Gamma Counter. 
The amount of radioactivity in the pellet 
represents a measure of the antibody activ
ity in the se rum sa mples tested . Radio-label
ling followed the procedure of McConahey 
a nd Dix o n (1 2). 

RES ULTS 

A reference sys tem was set up for M.l 'co
bacterium smegmatis using the meth od of 
crossed immunoelectro ph oresis. The refer
ence system detected o ptimally more tha n 
50 a ntigens, 38 of which we re numbered as 
in Figure I. Serum samples fro m 91 leprosy 
pa ti ents were analyzed for antibody acti v
ities using the intermedia te gel technic in 
the M. smegmatis reference system ( .l . .j ). 
The result s a re show n in Table I . Pa tients 
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FIG. I. Reference system for M. smexmalis 
an ti gens in crossed immunoelectrophoresis. 
Antigen nos. 40 and 41 were only detected by 
se lected leprosy sera included in the intermediate 
gel. 

were classified according to histopathologic 
criteria ( 19.20.2 1). The tuberculoid group 
(TT, TT / BT, BT) a ll had quite low titers of 
an ti-M. smegmatis activity against few anti
gens and differed markedly from the lepro
matous groups (BL, LL) which showed high 
titers of antibody activities with several anti
gens being involved. (Table I). The mean 
numbers of precipitin lines in the tubercu
loid groups were: TT 0.83, TT / BT 0.69, and 
BT 1.0; whereas in the lepromatous groups 
the figures were: BL 3.54, and LL 4.30. Only 
five individual M. smegmatis ant igens were 
involved in the few antibody activities found 
in tuberculoid cases. Among borderline 
lepromatous (BL) cases more than 9 ant i
gens and in the polar lepromatous (LL) at 
least 14 antigens were involved. Antigen 
nos. 40 and 41 (shown in Figure I) were not 
correlated to precipitin lines in the reference 

system . Antibodies against these two anti
gens were detected in three and twelve 
lepromatous cases, respectively . One indi
vidual precipitin line in a serum sample from 
a BL patient could not be identified in the 
reference system. 

Antibody activity against antigen no. I of 
the M. smegmatis reference system was 
detected in 50% of tuberculoid cases and in 
100 % of lepromatous cases (Table I). 
Antibod'y titers against this antigen were 
semiquantified using a four point scale re
ferring to the degree of dislocation of the 
precipitin line towards the antigen contain
ing gel. The results are shown in Table 2. 
There was a marked difference between tu
berculoid and lepromatous cases also in 
respect to levels of antibody activities . In the 
lepromatous cases 41 of 47 had titers of 
three or four plus. In contrast, only 2 of 44 
tuberculoid cases had such titers . 

The overall similiarity of BL and LL serum 
samples, apparent in Tables I and 2, justi
fied the pooling of such sera for use as anti
body reagents in comparative studies of 
mycobacterial antigens. Two such pools (LS 
I and LS II) were set up in crossed im
munoelectrophoresis experiments against an
tigen preparations from four slow growing 
mycobacterial species , 14 fast growing my
cobacteria, and a lso against an antigen 
preparation from M. leprae purified from 
infected armadillos (Table 3). The number 
of precipitin lines seen between the two 
lepromatous pools and the antigen prepara
tions varied between 2 and 12 and were, in 
most cases , on the order of 4 to 5. The num
ber of lines was not related to slow growing 
or fast growing species and did not correlate 
with protein concentrations of the antigen 

TABLE I. Antibodies against M . smegmatis antigens in serum samples of leprosy patients. 

</l 
Serum samples 

Histo- '- - with precipitins o c: 
pathologic o·~ against M . 

classifi- Z '" Q.. smegmalis Antibody activity against individual M . smegmOlis antigens 
cation antigens I 3 5 8 13 14 15 17 19 21 28 30 40 41 

TT 6 3 (50%) 3 I I 
TT/ BT 16 10 (63%) 8 I I I 

BT 22 12 (55% ) II 3 2 6 
BL 24 24 (100%) 24 10 I 2 10 8 4 19 I 5 
LL 23 23 (100%) 23 13 I 4 I I I 10 6 9 20 I 2 7 

Total 91 72 (79o/c ) 69 27 2 7 I I I 23 14 13 47 I 3 12 
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preparations. The overall picture is rather 
uniform without definite suggestions as to 
antigenic relationships with any specific 
mycobacterial strain. The uniform pattern 
pointed to similarity of the antigens detected 
in the experiments. Antigenic comparisons 
were therefore made in crossed immunoelec
trophoresis using the so called "tandem 
technic" ( 14). The nos. I, 21, and 28 antigens 
of M. smegmatis were first identified by 
adding increasing amounts of the leproma
tous se rum pools in the intermediate gel of 
the M. smegmatis reference system. Subse-

TABLE 2. Antibody titers in leprosy sera 
against M. smegmatis antigen no. I . 

Histopathologic classification " 
Anti-l 
titers TT TT/ BT BT BL LL 

Neg. 3 8 II 0 0 
+ I I 3 I 0 
++ I 6 8 2 3 
+++ I I 0 9 9 
++++ 0 0 0 12 II 

a Number of patients responding. 

quent studies by the tandem technic showed 
that these three antigens were present in 
most antigen preparations tested , including 
the one from M. leprae (Table 3). 

The antigen designated no. I was studied 
further in order to determine its apparent 
molecular weight. M. duvalii antigens were 
separated on a calibrated Sephadex G-200 
column and antigens were detected in con
centrated eluate fractions using a lepro
matous serum pool as the antibody reagent 
in rocket immunoelectrophoresis (10) . 
Antigen no. I of M. duvalii was detected as 
a homogenous peak corresponding to 
a molecular weight of about 290,000. All 
efforts failed to iodinate purified prepar
ations of this antigen, using both the lacto
peroxidase and the chloramine-T method, 
suggesting a nonprotein nature of the 
antigen. A nonprotein nature of antigen no. 
I of M. duvalii is also supported by pepsin 
digestion experiments which showed that 
antigen no . I is resistant to the action of the 
proteolytic enzyme. Antigen no. I has been 
compared by Dr. Navalkar with antigens of 
his reference system, identifying it as the (3-
antigen described by him (16), and also by 

TABLE 3. Precipitins against mycobacterial antigens in two lepromatous serum pools. 

Number of 

Mycobacterial strain " Protein cone. precipitins with Antigens 
of antigen se rum pool detected " 

ex tract. mg/ m I I II I 21 28 

M. aviwn. NCTC 855 1 1.9 7 8 + + + 
Slow growing M. avium inlracel/ .. ATCC 25153 1.6 12 8 + + + 
mycobacteria M. kansasii. J. S. no . 8 2.3 3 2 + + 

M. gordonae. NCTC 10267 0.5 3 3 + + + 

M. smegmalis. NCTC 333 2.2 10 6 + + + 
M. phlei. N CTC 8156 2. 1 5 4 + 
M. vaccae. A TCC 15483 1.4 5 4 + + + 
M. diernho/eri. ATCC 19340 2.7 6 5 + + + 
M.jlavescens. NCTC 20271 2.2 2 3 + + 

Fast growi ng M. ranae. NCTC 289 1 2.0 6 5 + + + 
mycobacteria M. chelonei. NCTC 946 2.3 5 4 + + 

M. gilvum. NCTC 10742 0.5 4 4 + + 
M. duvalii. NCTC 358 1.4 4 4 + + 
M. engbaekii. J . S. no. 831 1.1 3 4 + + + 
M. gadium. J . S. no . 920 1.3 2 3 + 
M. rhodesiae. ATCC 27024 2.5 4 4 + + 
M. chilae. C CTC 10485 2.4 2 3 + + 

M. Ihermoresislibile. NCTC 10409 0.8 2 3 + + + 

M. leprae 4.6 7 7 + + + 

"S train numbers refer to Natio na l Co ll ec ti on of T ype C ultures (NCTC). American Type C ulture Co llection 
(ATCC). o r to a co llec ti o n held by Dr. J o hn Stanford (J .S. ). 

"N umbers refer to the M . smegma/is reference sys tem. Figure I . 
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Dr. B. Myrva ng who identified it as the sa me 
as the d-antige n of M. duvalii ( 14). 

The comm on na ture of the myco bacteria l 
a ntige ns involved in a ntibody res ponses in 
leprosy patients was illustra ted by radio
immuno-assays using radio-labeled, crude 
a ntigen prepa rations from M. avium and M. 
du valii (Fig. 2). The patients were histo
pathologica lly class ified as follows: 5 LL, 
5 BL, 6 BT, 8 TT / BT, and I TT patient. The 
result s are shown in Figure 2. The two lepro
mato us groups, BL and LL, showed signifi
cantly higher uptake of labeled antigen 
fr o m both m yco bacte ri a l s pec ies as com
pared t o th e tuberc ul o id gro up s . Serum 
sa mples from tuberculoid pa tients did not 
differ s ignifica ntl y from norma l human 
serum samples. Interestingl y, five serum 
sa mpl es from tuberculosis patients gave 
values ranging from high va lues as seen in 
the lepromatous g roup s d ow n to the low 
va lues of the tuberculoid groups (Fig. 2). 
These se ra were analyzed in crossed immu
noelectrophores is in direct preci pitin tests 
against M. leprae a ntigens a nd a lso by using 
the intermediate gel technic in an M. duvalii 
reference system detecting 32 antigens. One 
of the se rum samples showed direct precipi
tation against one M . leprae antigen as well 
as anti-I activity in intermediate gel 
analysis. Another serum sample was neg
ative in both tests. The two positive sera 
showed the highest antibody levels in the 
radioimmuno-assay. 

cpm M. av ium M.duvalLi 

soo 

500 

400 

30 0 

200 

100 
IT 

n<rBT BL LL Tb nZ BT BL LL Tb 
BT 

FIG. 2. Antibody activities aga inst M. allium 
a nd M. dUlia/ii antigens as measured by staphylo
coccal radioimmuno-assay using rad io la beled, 
crude a ntigen preparations. Groups TT - LL refer 
to hi stopathologic c lassifica tion of leprosy 
patients, a nd group Tb to tuberculosis. 

Three of seven antigens of M. leprae could 
be detected in both slow growing and fast 
growing mycobacterial species (Table 3: 
nos. I, 21 and 28). Using individual leprosy 
se ra as reagents, antigen no. 41 could also be 
detected in three different mycobacteria 
tested : M. smegmatis, a fast grower; M . 
avium intracellulare, a slow grower; and 
M. leprae. The results suggest a common 
occurrence of these four antigens studied. 
Further studies of antigen no . 21 indica te the 
existence of M . /eprae specific antigenic 
determin a nt s. When comparisons were 
made in tandem crossed immunoelectro
phoresis using lepromatous serum pools as 
a ntibody reagents between antigen no. 21 
from M. leprae, and the same antigen in M. 
avium intra cellulare and M. sm egmatis, 
there was always a spurring by the M . leprae 
antigen over the other ones. These results 
indicate that antigen no. 21 of M. /eprae 
carries antigenic determinants which are 
unique to thi s species in addition to anti
genic structure.S common to antigen no. 21 in 
probably all mycobacterial species. The anti
body sources capable of detecting these spe
cies specific determinants were two different 
pools of lepromatous sera. These findings 
therefore also reflect the identity of arma
dillo-grown M . leprae with the immunizing 
agent in lepromatous leprosy. 

DISCUSSION 

The relatively uninhibited growth of 
Mycobacterium leprae in lepromatous lep
rosy patients seems to provide a strong anti
genic stimulus for antibody formation (1 . 14-
17.28 ). Reported frequencies for antimyco
bacterial antibodies in lepromatous patients 
are regularly high, varying from 74% (14) , 
75% ( 28 ), 89% (1), 95% (16) to 100% ( 4.9 ) , 
depending on the antigens used and on the 
methods employed. In the present studies all 
borderline and polar lepromatous cases 
showed antibody activities against M. smeg
matis antigens. The frequencies were par
ticularly high for antibodies against antigen 
no. I . This antigen seems to be present in all 
mycobacterial species including M. leprae. 
Even in tuberculoid cases a rather high fre
quency of antibody activity against antigen 
no. I was detected . Other immunologic me
thods, such as hemagglutination or radio
immuno-assays, a re more s'ensitive in de
tecting antibody activity than crossed immu-
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noe lectroph ores is. It is th e re fo re poss ible 
that a ntibodies aga inst a ntige n no. I o r o th er 
defined myco bacterial antigens might be de
tected more often in the polar tuberc ulo id 
end of the spectrum as well , using such sen
sitive technics. Also, tuberculosis cases or 
patients with other mycobacterial infections 
might show similar increases in frequ encies 
using methods of increased sensitivity to 
measure antibodies against these antigens 
common to all mycobacteria. Only seven 
precipitin lines were obtained when testing 
lepromatous se rum pools against an M. lep
rae a nt.igen prepa ration . This is far below 
the number of lines seen in the M . sm eg
matis or M. duvalii reference systems. The 
average number of antigens detected in 
other mycobacteria with the same serum 
poo Is was not significantly different. The 
four most prominent antigens of M. leprae 
and , therefore, the most easily studied ones 
were all detected in slow growing as well as 
fa st growing mycobacteria. J udging from 
the very high titers obtained against some 
antigens, notably no. I, lepromatous sera 
ought to be equivalent to hyperimmune anti
M. leprae sera . The rather few antigens de
tected in M . leprae antigen preparations 
therefore may not be explained on the basis 
of a lack of immunization by M . leprae bacilli 
in the patients. Recent studies by Turcotte 
have shown that in vivo grown tubercle bacil
li were antigenically deficient as compared to 
in vitro grown bacilli ( 27 ). Our results may 
have a similar explanation. The M. leprae 
bacilli used to prepare antigen were grown 
in armadillos, whereas all other strains used 
in the present studies were grown on artifi
cial media . Also , M. /eprae Erowing in hu
mans, by analogy, would stimulate the pro
duction of antibodies against a restricted 
number of antigens only. 

One aim of the present studies was to seek 
antigens unique to M . /eprae . Abe has re
ported the existence of one such antigen 
( 2.3 ). In our studies, no complete antigen 
unique to M . /eprae was found . However, 
antigen no. 21 seemed to carry some deter
minants which were detected on the M. /ep
rae antigen only. This was shown as a 
prominent spurring over other no. 21 anti
gens due to the presence of antibodies in 
lepromatous sera with specificity towards 
these species specific antigenic determinants 
on molecules of antigen no . 21 from M. 

leprae. This finding also indicates that M. 
leprae recovered from armadillos are iden
ti ca l with th e main immuni zin g age nt in 
le prosy. S imil a r data have a lso bee n o b
tained by Stanford ( 24 ) . Although the low 
number of antigens d e tected in antigen 
preparation s of leprosy bacilli seems to 
exclude conventional immuno logic investi
gations of the taxo nomy of M . leprae, the 
detection of antigenic heterogeneity on a 
submolecular level might offer an approach 
to such studies using le promatou s serum 
pools as antibody reagents ( 23 ). 

SUMMARY 

A reference system for M. smegmatis anti
gens in crossed immunoelectrophoresis was 
used to study antibody activities in serum 
samples of 91 leprosy patients. All polar 
and borderline lepromatous patients were 
positive. Mean numbers out of 14 M. sm eg
matis antigens involved were 4.3 a nd 3.5, 
respectively. Precipitins against antigen no. 
I were seen in all lepromatous cases. Anti
bodies against this antigen were detected in 
50% of tuberculoiq (polar, subpolar and bor
derline) cases. Antibody activity against M. 
avium and M. duvalii antigens was also 
detected using a s taphylococcill radio
immuno-assay. Borderline and polar lepro
matous cases showed elevated leve ls . 
Antigenic comparisons were made between 
four slow growing mycobacteria, fourteen 
fast growing mycobacteria and the leprosy 
bacillus using lepromatous serum pools as 
antibody reagents. Four of the antigens 
detected in M . /eprae were also found in 
slow growing as well as fast growing species 
indicating a common occurrence among 
mycobacteria. Antigen no . I of M . duvalii, 
with an apparent molecular weight of 
290,000, showed nonprotein characteristics . 
Further analysis of antigen no. 2 1, using 
lepromatous se rum pools as antibody re
agents , indicated the existence of at least 
two groups of antigenic determinants. In 
addition to determinants shared by all myco
bacteria, there were antigenic s t ruct u re s 
apparently unique to M . leprae. 

RESUMEN 
Se utilizd un sistema de refe rencia para antf

genos de M . smegmalis in inmunoelectrofd
resis cruzada, para estudiar las actividades de 
anticuerpo en muestras de suero de 91 pacientes 



43, 4 Kron vall et al: Leprosl' A ntibodies to Mrcobacterial A ntigens 305 

co n lep ra. Todos los pac ient es po lares y bo rd er
line- Iepromatosos fueron pos iti vos. Los mfmeros 
promedi o de 14 a ntfge nos de M. slIIeglllali.1 in
cluid os, fu eron de 4.3 y 3.5 res pect iva ment e. Las 
prec ipitinas contra el a ntige no N° I se o bse r
va ron en todos los casos lepromatosos. Se detec
ta ron anticuerpos contra este a ntige no en 50% 
de los casos tuberc ul oides (po lares , sub-polares y 
bord erline). Tambien se detecta ron a nti cuerp os 
co ntra antige nos de M . a vium y M. cluva/ii, utili
za nd o un ra di o inmun oensayo estafil ocdccico. 
Los casos bord erline y lepromatosos polares mos
tra ron ni ve les c1evados. Se hicieron com pa ra
ciones a ntigenicas entre cua rt o micobacterias de 
crecimient o lent o, catorce micobacteria s de cre
cimiento n(pid o y el bacilo de la lep ra, utiliza ndo 
mezc las de sueros leproma tosos co mo a nti cuerpos 
reacti vos. Cuatro de los an tige nos observados en 
el M. /eprae se enco ntraro n ta mbien en una espe
cie de crec imient o lent o y en una de crecimiento 
ra'pid o, indica nd o que se encuen tran ge nera l
mente en las mico bacterias. EI a ntlge no N° I de 
M. duvalii, que a pa re nt eme nt t iene un peso 
molec ula r de 290.000. mos trd ca racteristicas no
proteicas. Estudios mas completos del a ntigeno 
N° 2 1. utiliza nd o mezc las de sueros lepromatosos 
como a nti cuerpos reactivos. indica ron la ex isten
cia de por 10 menos dos grupos de determinantes 
a nti genicos . Adema's de los determinantes com
unes a todas las mico bac terias. ha bfan estruc
tu nIs a ntigenicas a pa rentemente exc lusivas del 
M . /eprae. 

Un sys«!me de references pour les a nti ge nes 
de M. sm egmalis da ns des reactions croisees 
d' immunoelectrophorcse a ete utili se pour etu 
dier I'ac ti vite en anticorps d u serum de 91 
malades de la lepre. Tous les malades presentant 
une form e lepromateuse pola ire. ou de type bor
derlin e. etaient pos itifs. Parmi 14 a ntigc nes a M. 
sm egll1alis . Ie nombre moyen d'a ntigenes im
plique dans ces reacti o ns eta it res pectivement de 
4. 3 et de 3.5 . Des prec ipitines contre I'antige ne nO 
I ont e'te observees chez tous les malades leproma
teux. Des a nti co rps contre cet antigene ont ete de
tectes chez' 50 pour cent des malades tubercul o'I'des 
(po laires. sub-pola ire et bo rd erline) . Des a nti
corps actifs contre les a ntige nes de M. al'iu lII et 
M . dUl'a/ii ont ete ega lement detectes. en aya nt 
reco urs 11 un e meth ode d'eva lu a ti o n radi o 
immun o logique des staph ylocoq ues. Les cas 
lepromateux polaires et bord erline ont montre 
des tau x eleve. Des compa raiso ns a ntigeniques 
on t ete menees entre 4 so uches de myco bacteries 
11 po usses lent es. 14 myco bacter ies 11 croissa nce 
rapide, et Ie bacille de la lepre. en utilisa nt des 
poo ls de serum lepro ma teux comme a nti corps de 
reaction. Quatre des a ntigc nes dctectes chez M. 
/eprae on t ega lement ete releves da ns les souches 

a po usses lentes. de me me que chez les espcces 
11 croissance rap ide. ce qui indique une coex is
tence de ces a ntigc nes dans plusieurs especes de 
mycohacter ies. L'antigene nO I de M. dUl'alii, 
avec un poids moleculaire a pparent de 290.000, 
a mont re des caracter istiques qui ne so nt pas 
ce lles des proteines. Une a nalyse plus poussee de 
I'antige ne nO 2 1. avec des poo ls de serum lepro
mateux comme antico rps de reactions, a revele 
I'ex istence d'a u moins deux groupes de deter
mina nts a ntigeniques. En plus de ces determi
na nt s qui'sont pa rtages pa r to ut es ies es peces de 
mycobacteries. on a mis en ev idence des struc
tures a nti geniques qui semblent spec ifiques de 
M. /eprae. 
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