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The treatment of low-resistance forms of
leprosy presents a series of important prob-
lems because of several contributing fac-
tors. The insidious multiplication of a mi-
croorganism possessing limited intrinsic
toxicity in a host which is incapable of
mounting an adequate immunological re-
sponse to that organism results in a chronic
disease requiring prolonged treatment. The
response to chemotherapy is slow, even in
adequately treated cases. Relapses occur in
a significant number of arrested cases when
treatment is suspended or abandoned; life-
long treatment is indicated in lepromatous
and borderline lepromatous leprosy. Oral
chemotherapy with dapsone (DDS) is dif-
ficult to control and often irregular, partic-
ularly after several years of continuous
treatment. As a consequence of irregular
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treatment and the use of inadequate doses
of DDS, sulfone-resistance has become a
significant problem. This complication usu-
ally becomes manifest as secondary resis-
tance in the treated patient, but a significant
number of cases of infection with sulfone-
resistant bacilli (i.e., primary resistance)
have been reported ('°). These observations
represent potentially serious obstacles in the
control of leprosy. Combinations of thera-
peutic drugs clearly offer the possibility of
circumventing some of the difficulties de-
scribed above, but are totally inaccessible
to the vast majority of patients with lepro-
sy: the possibility of extending chemopro-
phylaxis to a significant number of contacts
is economically inconceivable in the fore-
seeable future.

These difficulties have created the urgent
need to develop a new therapeutic proce-
dure, directed toward the modification of
the pathogenic basis of the low-resistance
forms of leprosy.

Considerable evidence has been accu-
mulated in our laboratories and in others
concerning the nature of the immunologic
defect in low-resistance forms of leprosy.
The defect appears to be highly specific for
Mycobacterium leprae; non-specific im-
munologic depression may occur as a sec-

415



416

ondary phenomenon in some cases of ad-
vanced lepromatous leprosy, but there is no
evidence that this phenomenon contributes
significantly to the evolution and pathology
of the disease (*'9:29). It is generally ac-
cepted that the defect may exist prior to
contact with M. leprae, and that successful
chemotherapy of the disease and apparent
cure is not accompanied by the develop-
ment of cell-mediated immunity to the mi-
croorganism.

In 1972, we demonstrated that Mitsuda-
negative contacts as well as lepromatous
patients were unable to eliminate heat-killed
M. leprae from skin sites in a period of one
or two months; these same individuals de-
veloped a competent immune granuloma to
other mycobacteria such as BCG (3. In
marked contrast, Mitsuda-positive individ-
uals rapidly eliminated M. leprae and de-
veloped granulomas with a tuberculoid
structure at the injection sites.

Two years later, we reported that the si-
multaneous injection of heat-killed M. lep-
rae and BCG in these non-reactors induced
the formation of an immune granuloma, with
elimination of both mycobacteria. The ap-
parent macrophage defect in the non-reac-
tors, reflected in the inability to digest M.
leprae, had been overcome by the injection
of the mixture (°). These experiments pro-
vided the experimental basis for the use of
the mixture of two mycobacteria, one of
which provides the necessary specific an-
tigens and one of which triggers macro-
phage digestion, in studies of immunother-
apy and immunoprophylaxis in leprosy and
in apparently healthy individuals who con-
stitute a high risk group in view of their
failure to develop cell-mediated immunity
to M. leprae in spite of prolonged contact
with the disease (*9). The use of a mixture
of two mycobacteria to enhance resistance
to the pathogenic member of the pair was
studied in murine leprosy more than a quar-
ter of a century ago by Hanks and Fernan-
dez (). Transitory induction of Mitsuda
reactivity by the injection of BCG in some
groups of patients with leprosy, not asso-
ciated with protective effects, has been re-
ported in the literature ('%). In our experi-
ence, repeated injections of BCG or
lepromin alone do not induce persisting im-
munological responses in these groups of
non-reactors.
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In the present study, we have evaluated
immunotherapy with the mixture of heat-
killed M. leprae and viable BCG in four
groups of individuals:

a) Persistently Mitsuda-negative con-
tacts of patients with leprosy—appar-
ently healthy individuals who are weak
or non-reactors to M. leprae.

b) Mitsuda-negative patients with inde-
terminate leprosy, in the early stage
of disease but with a lepromatous po-
tential because of their condition of
being non-reactors.

¢) Lepromatous and borderline leproma-
tous patients who are bacteriologi-
cally negative after sulfone treatment,
in whom effective immunization would
prevent relapse and the creation of new
foci of infection.

d) Patients with active lepromatous and
borderline lepromatous leprosy.

In this communication we will emphasize
clinical and histopathological changes pro-
duced in patients and the possible mecha-
nisms of activation by this mixture; immu-
nological and bacteriological observations
will be presented in detail in subsequent
publications.

MATERIALS AND METHODS

Cases. The 529 cases studied include the

following groups:

a) Twenty-five contacts of lepromatous
patients who were persistently nega-
tive reactors to the injection of stan-
dard Mitsuda antigen (1.6 x 107 acid-
fast bacilli/0.1 ml), even after several
vaccinations with BCG.

b) Forty-one patients with indeterminate
leprosy, who presented multiple hy-
pochromic lesions with alterations in
sensitivity; isolated M. leprae were
detected in the small cutaneous nerves
of the lesions in the majority of these
cases. These patients were Mitsuda-
negative after three or four applica-
tions of standard lepromin and two or
three vaccinations with BCG.

¢) One hundred nine patients with bor-
derline lepromatous (BL) or leproma-
tous (LL) leprosy, bacteriologically
negative after prolonged treatment
with sulfones.

d) Three hundred fifty-four patients with
active BL and LL.
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The procedures included in this study
were approved by the Ethical Committee
of the Instituto Nacional de Dermatologia
and the competent authorities of the Min-
istry of Health and Social Assistance. Con-
senting individuals were included only after
full explanation of the purposes and possi-
ble risks involved. Patients with extensive
active forms of the disease were only in-
corporated after several years of observa-
tion had been completed in groups of pa-
tients with incipient or arrested disease.

All the individuals studied were given a
complete dermatologic, neurologic,
ophthalmologic and general clinical exami-
nation. Patients with active disease were
classified according to the criteria of Ridley
and Jopling ('Y). Biopsies for histopatho-
logic evaluation were stained for cellular
studies by hematoxylin-eosin, and the Fite-
Faraco technique was used for the dem-
onstration of mycobacteria.

Preliminary immunological evaluation in-
cluded skin tests with standard lepromin,
soluble antigen prepared from M. leprae,
and two units of PPD. Blood samples were
taken for in vitro immunological studies to
be described elsewhere.

Soluble antigen (SA) was prepared from
M. leprae purified from experimentally in-
fected armadillo tissues by the Draper pro-
tocol (7). The purified bacilli were partially
disintegrated by passage through a French
pressure cell (Aminco) at 10,000 Ibs/in?; ba-
cillary debris was removed by centrifuga-
tion. The supernate was filtered through an
Amicon PM 30 membrane; the low molec-
ular weight filtrate was collected and ster-
ilized by filtration through a Millipore mem-
brane. Protein content was determined by
the Lowry method ('?); the solution was di-
luted to 10 ug protein/ml with sterile phos-
phate-buffered saline, pH 7.2, bottled and
autoclaved at 121°C for 15 min. Endotoxin
is not detectable in this material by the
Limulus lysate test (Difco PYROTEST®),
and primary toxicity has never been ob-
served in guinea pigs nor in human volun-
teers. Skin tests were performed by the in-
tradermal injection of 0.1 ml of this extract
in the volar surface of the forearm; indu-
ration was measured at 48 hr and reactions
greater than 10 mm in diameter were con-
sidered positive.

Immuno-stimulation. Patients and con-
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tacts were injected with a mixture of M.
leprae obtained from the tissue of experi-
mentally infected armadillos, purified by the
Draper protocol and heat-killed by auto-
claving at 121°C for 15 min and viable BCG
(Institut Pasteur, France). Studies by Shep-
ard, et al. ('%), as well as many years of
experience with Mitsuda antigen, have
demonstrated that the immunogenicity of M.
leprae is not detectably altered by auto-
claving. Each vaccine contains 6 X 10% M.
leprae and variable amounts of BCG, de-
pending upon the individual’s previous re-
sponse to 2 units of PPD, in a volume of
0.5 ml; the freshly reconstituted BCG is
added just prior to vaccination. The mix-
ture is injected intradermally in three sites
in the deltoid regions and upper back.

The relationship between the size of the
reaction to PPD and the amount of BCG
included in the vaccine is as follows:

Reaction to 2 units

PPD at 48 hr BCG
0-9 mm 0.1-0.2 mg
10-14 mm 0.1 mg
15-24 mm 0.04 mg
25 mm or greater 0.02 mg

Standard treatment with dapsone (1.5 mg/
kg/day), injectable sulfone (3 cc Hansolar®/
month) or rifampin (600 mg/day) was con-
tinued in 204 of the patients with active BL
or LL. Chemotherapy was not continued in
the other 150 persons in this group for one
or more of the following reasons. a) Pre-
vious compliance with treatment was ex-
tremely irregular and unreliable or had been
abandoned altogether; b) chronic lesions af-
ter many years of regular treatment sug-
gested the presence of sulfone-resistant
strains of M. leprae, confirmed in two such
cases in mouse foot pad tests carried out
by Dr. Charles Shepard; c) conventional
chemotherapy produced adverse secondary
reactions or was accompanied by intracta-
ble reactional episodes; and d) the patients
were new cases who had never been treated
by chemotherapy.

Patients were examined at regular inter-
vals of from one to four weeks, depending
upon their disease status. During the course
of the study, and as a consequence of clin-
ical modifications such as partial regression
of lesions or change in the position in the
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TABLE 1.
untreated after vaccination.
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Clinical and immunological changes in leprosy patients and contacts,

LL BL Indeter-
lmmatve Contacts
Active Inactive Active Inactive e(plrlt);y
Total studied 168 32 63 8 29 25
Clinical changes 110 NA? 51 NA 17 NA
Positive reaction to SA 32 4 39 4 28 25
No change 58 28 12 4 1

aNA = Not applicable.

clinical spectrum, biopsies were taken for
histopathological evaluation; blood sam-
ples were taken for in vitro immunological
tests; and skin tests were performed with
SA and PPD. Patients who did not show
significant changes by clinical, histopath-
ologic and immunologic criteria were re-
vaccinated at intervals of two to three
months. Clinical criteria are not easily sub-
jected to quantitative evaluation, and in
large part depend upon the coincidence of
independent judgments by experienced cli-
nicians. Histopathological specimens were
independently evaluated in parallel studies
by one of us (O.R.). Responses of less than
10 mm of induration at 48 hr to SA, or fluc-
tuations around this limit, represent the im-
munologic criterion for re-vaccination.

RESULTS

Tables 1 and 2 show the distribution of
contacts and patients studied, and the prin-
cipal changes observed.

The group of 25 persistently Mitsuda-
negative contacts represents the most in-
teresting group with regard to the potential
use of this vaccine in the immunoprophy-
laxis of leprosy. All 25 individuals showed

positivization of their reactions to SA (i.e.,
reactions greater than 10 mm in diameter)
after one or, rarely, two vaccinations. The
23 contacts who were retested with stan-
dard Mitsuda antigen had become positive
within 8 to 12 weeks after vaccination. Al-
though some persistently Mitsuda-negative
contacts undoubtedly harbor infection with
M. leprae, which might become manifest as
tuberculoid or borderline tuberculoid lep-
rosy in the presence of cell-mediated im-
munity ('®), no such case has appeared in
this small group of individuals. The rapid
response to immune stimulation in these in-
dividuals suggests that the immunological
defect in these individuals is minimal and
easily overcome.

In the group of 41 Mitsuda-negative pa-
tients with indeterminate leprosy, impor-
tant clinical, histopathological and immu-
nological changes have occurred. The
clinical and histopathological changes are
observed after two or three vaccinations
within a period of six months. Clinical
changes include the appearance of an erup-
tion formed by multiple small papules and,
in a single case, of a typical tuberculoid
plaque. Re-pigmentation of hypochromic

TABLE 2. Clinical and immunological changes in leprosy patients in whom che-

motherapy was continued after vaccination.

LL BL Indeter-

minate

Active Inactive Active Inactive leprosy
(IL)
Total studied 111 53 12 16 12
Clinical changes 49 NA2 6 NA 4
Positive reaction to SA 25 23 ) 11 12
No change 52 30 6 S 0

aNA = Not applicable.
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lesions is frequent but requires two or three
years. Histologic study of the papular le-
sions shows a follicular tuberculoid struc-
ture. The papules disappear spontaneously
after three or four months. Thirty-nine pa-
tients gave positive reactions to SA and 33
to Mitsuda antigen. In eight patients, a final
Mitsuda reaction has not been applied. Four
vaccinations were required to produce the
changes described in those patients who
showed progressive evolution toward lep-
romatous leprosy prior to vaccination, as
indicated by the presence of bacilli at sites
distant from the lesions (ear lobes, knees).
Although early tuberculoid and indetermi-
nate leprosy show a tendency toward spon-
taneous regression, especially in children,
this tendency is correlated with Mitsuda
reactivity (!!). We have not observed this

Conversion of skin tests reactions to | ug SA from M. leprae after immunotherapy with M.

phenomenon in adults with persistently
Mitsuda-negative indeterminate leprosy.

As expected, it has been more difficult to
induce immunologic changes in LL or BL
patients, even in those who are free of clin-
ical lesions after prolonged treatment with
sulfones. Nevertheless, in this latter group
of 109 individuals, 42 have become immu-
nologically reactive to SA after one to six
vaccinations (Fig. 1).

The changes observed in the group of ac-
tive BL and LL patients are of extraordi-
nary interest. The clinical changes include
reactivation of lesions and sharper defini-
tion of their borders, formation of nodules
and plaques superimposed on chronic le-
sions, and progressive flattening.

Parallel to the clinical changes observed,
important histological changes also oc-
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Biopsies taken from patient H.H. with lepromatous leprosy before immunotherapy (A = Fite-Far-

aco; B = hematoxylin-eosin) and after four vaccinations (C = Fite-Faraco; D = hematoxylin-eosin) with the
mixture of M. leprae and BCG. (Magnification: A = x128; B, C, and D = x320.)

curred. These changes are of two types
which depend upon the degree of macro-
phage compromise in the granuloma. In le-
sions formed by highly vacuolated, bacil-
liferous macrophages, the most striking
observation after vaccination is the accu-

mulation of numerous, relatively small
macrophages around foci of these cells and
around the small vessels of the granuloma.
These small macrophages may become par-
asitized by M. leprae during the early stages
of vaccination. Lymphoid elements are ini-
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tially scarce, but become more numerous
as the period of observation increases. In-
creased lymphocyte infiltration is accom-
panied by disintegration of the acid-fast ba-
cilli and disappearance of the highly
vacuolated macrophages forming the origi-
nal granuloma. This type of change is shown
in Figure 2. The masses of acid-fast bacilli
present before vaccination are no longer
visible after four vaccinations. The hema-
toxylin-eosin stain of the same biopsy re-
veals the presence of lymphoid elements.
The clinical response in this type of lesion
is a relatively slow flattening of the lesions,
which may require 18 months or more. Side
effects of fever and malaise are not fre-
quent.

In other cases in which the macrophages
bear a smaller parasitic load and do not show
extensive vacuolization, lymphoid cells be-
come relatively numerous in the lesions af-
ter vaccination, and epithelioid differentia-
tion as well as bacillary disintegration are
often observed within a period of 12 months.
Fever and general malaise are more fre-
quent in these cases than in those described
above.

Of a total of 256 patients with active BL
and LL vaccinated three or more times, 180
(70%) have shown some or all of the clinical
and histopathological changes described
above (Fig. 3). Eighty-seven have become
SA positive. A lower percentage of BL and
LL patients who have received only one or
two vaccinations show important changes,
but even in this group 37% have presented
clinical changes and 14% have become SA
positive (Figs. 1 and 3).

The clinical, histopathological and im-
munological changes in an appreciable
number of the active BL-LL group are of a
magnitude sufficient to permit their reclas-
sification in the leprosy spectrum toward a
position which reflects greater resistance.
Some of the changes reported above, such
as progressive flattening of lesions, are ob-
served over a course of several years’ treat-
ment by chemotherapy. Others, however,
such as the sharp definition of borders,
marked epithelioid differentiation in the
granuloma, and reactivity to soluble anti-
gen from M. leprae, have not been ob-
served in patients treated exclusively by
chemotherapy in our Institute. There were
no apparent significant differences in the
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showing significant regression of clinical lesions after
vaccination with M. leprae BCG. Groups include 75
patients with LL and 23 with BL vaccinated once or
twice; 204 LL and 52 BL vaccinated three or more
times.

appearance of these changes between the
individuals who received both immunother-
apy and chemotherapy and those who re-
ceived immunotherapy alone.

Secondary reactions. Some of the patients
with lepromatous leprosy included in the
study presented reactions of erythema no-
dosum leprosum (ENL) prior to or at the
time of vaccination. These lesions, char-
acterized by extensive infiltration by poly-
morphonuclear leukocytes (PMN), proba-
bly represent Arthus reactions elicited by
the formation of immune complexes in situ
(?"). Histopathological evaluation is often
necessary to distinguish these lesions from
the erythematous lesions produced by
mechanisms of cell-mediated immunity, and
failure to make a clear distinction may lead
to erroneous interpretations of clinical ob-
servations. In the cases studied here, vac-
cination coincided with a disappearance of
ENL lesions in some patients. In others,
typical ENL lesions characterized by vas-
cular dilatation, edema and PMN infiltra-
tion were slowly and progressively re-
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placed by papular lesions with extensive
perivascular lymphoid cell infiltration. The
complete transformation of ENL lesions to
the lymphoid type occurred within a period
of one year or more. During this period fe-
brile episodes ceased and the remarkable
response to thalidomide, which is charac-
teristic of ENL, was lost.

The transformation of undifferentiated
macrophagic granulomata into lesions with
epithelioid differentiation and infiltration by
lymphoid elements is accompanied by an
enormous reduction in the bacterial popu-
lation. In these cases we have observed fe-
ver and general malaise, easily controlled
by small doses of corticosteroids.

An observation of enormous importance
which cannot be over-emphasized is the low
number of reactions in nerve trunks, in spite
of the important response at the cutaneous
level. If it were not for this phenomenon
and if nerves were affected with the same
intensity as the skin, vaccine therapy would
not be possible in bacilliferous leprosy. We
have observed severe neuritis in only four
of the total of 354 cases of active BL and
LL studied, and moderate neuritic reac-
tions in 19 others. These reactions, con-
sisting of pain in somewhat enlarged cubital
(ulnar) and sciatic (common peroneal)
nerves, were rapidly controlled by thalido-
mide or corticosteroids and left no persist-
ing sequellae.

Seven patients with active disease devel-
oped new lesions, after the second vacci-
nation, which were characterized by the
formation of macrophagic granulomata with
minimal vacuolization. Globi formed by
solid bacilli were present in these new le-
sions. Subsequent vaccinations were ac-
companied by the transformation of these
lesions into structures similar to tubercu-
loid granulomata, with massive reduction in
the bacillary population.

Five patients developed edematous re-
actions in the dorsum of the hand, with an
accumulation of fluid in the synovial sac at
the level of the wrist. Occasionally after
vaccination, patients complained of gener-
alized pruritis which sometimes persisted
for three or four months and then disap-
peared spontaneously. None of the second-
ary reactions of these types was severe nor
caused disability.
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DISCUSSION

The development of persisting reactions
of cell-mediated immunity to antigenic
components of M. leprae toward which the
individuals studied were previously non-re-
active, subsequent to the injection of a mix-
ture of heat-killed M. leprae and viable
BCG, is a phenomenon of extraordinary
importance in terms of the clinical manage-
ment of active leprosy and of immunopro-
phylaxis in the control of this disease. In
addition, the concept that lepromatous lep-
rosy is an incurable disease, based on the
observation that bacilli persist after many
years of treatment, perhaps in part because
these patients never develop cell-mediated
immunity to M. leprae, must be re-exam-
ined in terms of these results.

The precise nature of the immunological
defect in lepromatous leprosy has not been
clarified. Evidence has been presented
which implicates both macrophages (') and
lymphoid cells (%) as the defective elements,
and the intervention of suppressor cells has
also been invoked ('3). The fact that lep-
romatous patients do not develop evidence
of cell-mediated immunity to M. leprae af-
ter prolonged treatment and apparent cure
has led to speculation that this group has
such a profound immunological defect that
no response to specific immunotherapy
could be expected. The present study clear-
ly demonstrated that these patients do in
fact respond to an adequate immunological
stimulus. The reported failure to induce
positive skin reactions in four inactive lep-
romatous patients injected with a mixture
of M. leprae and BCG ('7), apart from ob-
vious considerations regarding the size of
the group, may be attributed to the use of
an inadequate dose of M. leprae, as well as
the application of a single injection.

The development of a population of lym-
phocytes sensitized to M. leprae is closely
associated with the clinical and histopath-
ological changes observed, as indicated by
lymphocyte infiltration in the lesions which
acquire tuberculoid characteristics, and by
the positivization of skin reactions of de-
layed hypersensitivity. Several possibilities
exist to explain this phenomenon, including
the following:

a) The macrophages in non-reactors are



incapable of processing and present-
ing antigens of M. leprae to lymphoid
cells in an appropriate form. Simulta-
neous injection with BCG, to which
the macrophages are or rapidly be-
come activated, corrects this defect.

b) The vaccination procedure alters the

conditions of immunomodulation, so
that a population of suppressor cells
is eliminated and active expression of
lymphocyte activity occurs.

In this study, the majority of the patients
were re-vaccinated at intervals of two or
three months. One patient with advanced
LL who abandoned immunotherapy as well
as chemotherapy after two vaccinations was
re-incorporated into the study after seven
months and showed extraordinary clinical
improvement. This suggests that the pro-
cess of sensitization, once initiated, is self-
perpetuating and may not require as many
or as frequent re-vaccinations in some pa-
tients as we originally contemplated.

Two parameters are fundamental in the
evaluation of the program of immunother-
apy in patients with BL and LL; these are
the number of vaccinations and the period
of time that has elapsed since the first vac-
cination. In advanced cases several vacci-
nations, tentatively estimated as an average
of six, are clearly required, and a period of
observation between 20 and 24 months.

SUMMARY

A total of 529 weak or non-reactors to
M. leprae, including Mitsuda-negative con-
tacts and patients with leprosy, were vac-
cinated once or repeatedly, as necessary,
with a mixture of 6 x 10% purified, heat-
killed M. leprae and 0.01 mg to 0.2 mg of
viable BCG. Clinical, histopathological and
immunological criteria were used to evalu-
ate the response of these individuals. Clin-
ical changes, including sharper definition of
borders and progressive flattening and
regression of lesions, were observed in 57%
of the active LL cases and 76% of the ac-
tive BL cases. Histopathological study re-
vealed infiltration of the lesions by mono-
nuclear cells, appearance of epithelioid
differentiation, and fragmentation of the
microorganisms. Delayed-type skin tests
with soluble antigen from purified M. lep-
rae became positive in significant numbers
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of each group studied. These results dem-
onstrate the efficacy of combined immu-
notherapy in low-resistance forms of lep-
rosy and potential utility in the
immunoprophylaxis of the disease.

RESUMEN

Se vacund un total de 529 reactores débiles y no
reactores al M. leprae, incluyendo a contactos Mit-
suda negativos y a pacientes con lepra, con una mezcla
de 6 x 10* M. leprae muertos por calor y 0.01-0.02
mg de BCG viables. Se aplicaron una o varias dosis
segun fue necesario. La respuesta de los individuos se
evaluo6 de acuerdo a criterios clinicos, histopatologicos
e inmunoldgicos. Los cambios clinicos, incluyendo una
clara definicion de los bordes, un aplanamiento pro-
gresivo y la regresion de las lesiones, se observaron
en el 57% de los casos BL activos. El estudio histo-
patologico revelé una infiltracion de las lesiones por
células mononucleares, aparicion de formas epitelioi-
des, y fragmentacion de los microorganismos. Las
pruebas dérmicas de tipo tardio con antigeno soluble
derivado del M. leprae purificado llegaron a hacerse
positivas en un numero significante de individuos den-
tro de cada grupo. Estos resultados demuestran la efi-
ciencia de la inmunoterapia combinada en las formas
de lepra de baja resistencia y su utilidad potencial en
la inmunoprofilaxis de la enfermedad.

RESUME

Un total de 529 personnes ne réagissant pas a M.
leprae, ou n'y réagissant que faiblement, comprenant
des contacts Mitsuda-négatifs et des malades atteints
de lepre, ont été vaccinés une fois, ou de fagon ré-
pétée, ainsi qu'il a été jugé nécessaire, avec un mé-
lange de 6 x 10* de M. leprae tués a la chaleur, as-
sociés avec 0,01 a 0,2mg de BCG viable. On a eu
recours a des criteres cliniques, histopathologiques, et
immunologiques, pour évaluer la réponse de ces in-
dividus. Chez 57% des cas LL actifs et chez 76% des
cas BL actifs, on a assisté a des modifications cli-
niques, dont une meilleurs accentuation du bord des
lésions, ainsi qu'un applatissement graduel et une ré-
gression de ces Iésions. Les études histopathologiques
ont révélé une infiltration des lésions par des cellules
mononucléaires, de méme que I'apparition d'une dif-
férenciation épithélioide et la fragmentation des mi-
croorganismes. Des épreuves cutanées du type re-
tardé, pratiquées au moyen d’un antigene soluble
obtenu a partir de M. leprae purifié, sont devenues
positives chez un nombre significatif de chacun des
groupes ¢étudiés. Ces résultats prouvent I'efficacité
d’une immunothérapie combinée dans les formes de
lepre a faible résistance, et suggerent qu'une immu-
noprophylaxie de cette maladie pourrait étre utile.

Acknowledgment. This research was supported in
part by donations from Petroleos de Venezuela, the



424

International Journal of Leprosy

Associacion PROHACI and the Instituto Nacional de
Hipodromos de Venezuela.

1.

. Convit, J., AviLA, J. L., GoiIHMAN, M.

. DRAPER, P.

REFERENCES
BarBieri, T. A. and Correa, W. M. Human
macrophage culture. The leprosy prognostic test
(LPT). Int. J. Lepr. 35 (1967) 377-381.

. Convir, J., ARANZAZU, N., PINarDI, M. E. and

UrLricH, M. Immunological changes observed in
indeterminate and lepromatous patients and Mit-
suda-negative contacts after inoculation of a mix-
ture of Mycobacterium leprae and BCG. Clin. Exp.
Immunol. 36 (1979) 214-220.

and Pi-
NARDI, M. E. A test for the determination of
competency in clearing bacilli in leprosy patients.
Bull. WHO 46 (1972) 821-826.

. Convit, J., PINARDI, M. E. and ARriAs RoJas, F.

Some considerations regarding the immunology of
leprosy. Int. J. Lepr. 39 (1971) 556-564.

. Convit, J., PINARDI, M. E., RODRIGUEZ OCHOA,

G., ULricH, M., AviLa, J. L. and GOIHMAN-
YAHR, M. Elimination of Mycobacterium leprae
subsequent to local in vivo activation of macro-
phages in lepromatous leprosy by other mycobac-
teria. Clin. Exp. Immunol. 17 (1974) 261-265.

. Convir, J., ULRICH, M. and ArRANZAZU, N.

Vaccination in leprosy—observations and inter-
pretations. Int. J. Lepr. 48 (1980) 62-65.

In: Problems related to purification
of M. leprae from armadillo tissues and standard-
ization of M. leprae preparations. Report IMMLEP
meeting, UNDP/World Bank/WHO Special Pro-
gramme for Research and Training in Tropical
Diseases, Annex I, Feb. 1979.

. GopAL, T., MYKLESTAD, B., SAMUEL, D. R. and

MyRvVANG, B. Characterization of the cellular
immune defect in lepromatous leprosy: A specific
lack of circulating Mycobacterium leprae-reactive
lymphocytes. Clin. Exp. Immunol. 9 (1971) 821-
831.

. HANKks, J. H. and FErRNANDEZ, J. M. M. En-

hancement of resistance to murine leprosy by BCG
plus specific antigen. Int. J. Lepr. 24 (1956) 65—
73.

10.

18.

20.

. MEHRA, V., Mason, L. H.,

. Turk, J. L. and BRYCESON, A. D. M.

1982

Increase in prevalence of leprosy caused by dap-
sone-resistant Mycobacterium leprae. Morbidity
and Mortality Weekly Rep. 30 (1982) 637.

. Lara, C. B. and Norasco, J. O. Self-healing, or

abortive, and residual forms of childhood leprosy
and their probable significance. Int. J. Lepr. 24
(1956) 245-263.

. Lowrey, O. H., RoSEBROUGH, N. J., FARR, A.

L. and RANDALL, R. J. Protein measurement with
the Folin phenol reagent. J. Biol. Chem. 193 (1951)
265-275.

Fierps, J. P. and
Broom, B. R. Lepromin-induced suppressor cells
in patients with leprosy. J. Immunol. 123 (1979)
1813-1817.

. RipLEY, D. S. and JorLiNnG, W. H. Classification

of leprosy according to immunity. A five group
system. Int. J. Lepr. 34 (1966) 255-276.

. ScHuIMAN, S. Subsequent evolution of the in-

duced Mitsuda reaction in clinically and bacteri-
ologically negative lepromatous cases. Int. J. Lepr.
24 (1956) 51-56.

. SHEPARD, C. C., WALKER, L. L. and VAN LAND-

INGHAM, R. Heat stability of Mycobacterium
leprae immunogenicity. Infect. Immun. 22 (1978)
87-93.

. SMELT, A. H. M., REES, R. J. W. and Liew, F.

Y. Failure to induce delayed-type hypersensitiv-
ity to Mycobacterium leprae in long-term treated
lepromatous leprosy patients. Clin. Exp. Immu-
nol. 44 (1981) 507-511.

STONER, G. L., BELEHU, A., NsiBamBl, J. and
WARNDORFF, J. Borderline tuberculoid leprosy
following BCG vaccination. A case report. Int. J.
Lepr. 49 (1981) 16-20.

Immuno-
logical phenomena in leprosy and related diseases.
Adv. Immunol. 13 (1971) 209-266.

ULRICH, M., SaLas, B. and ConviT, J. Lym-
phocyte transformation with phytomitogens in
leprosy. Int. J. Lepr. 40 (1972) 4-9.

. WEMAMBU, S. N. C., Turk, J. L., WATERS, M.

F. R. and REeges, R. J. W. Erythema nodosum
leprosum: A clinical manifestation of the Arthus
phenomenon. Lancet 2 (1969) 933.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

