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One of the aspects of leprosy which has 
most intrigued leprologists is that concern ed 
with thc acute reactional cpisodes suffered 
by a grcat majority of leprosy patients at 
some period in the evolution of their di s
ease. 

Ignorance of their pathogeni c mechan
ism, and consequently of the ir rational 
therapy, lcads to discrepancies in concept 
among leprologists, for up to the present 
time thcre has becn no uniformity in cri
teria leading to an understanding of the 
lepra reaction , some leprologists limiting 
use of the term to lepromatous cases, while 
others speak of lepra reactions in cases of 
the tuberculoid and indeterminate forms of 
the disease. 

It seems certain that these acute phenom
ena are tota lly differcnt in the two types 
of leprosy, not only clinically but also in 
their etiopathogenic mechanism. No one 
disagrees with the idea, for example, that 
erythema nodosum, or its polymorphous 
form , occurs on ly in lepromatous cases and 
never in tuberculoid or "dimorphous" forms. 

In the following pages we shall refer 
on Iy to the classic lepra reaction , that is to 
say to those acute episodes occurring in 
lepromatous leprosy. 

Without attempting to discuss the diverse 
etiopathogenic theories that have been in
voked to explain the lepra reaction , we 
shall simply cite some of those most dis
cussed, i.e., phenomena on an allergic or 
para-allergi c basis (Schwartzman phenom
enon ( 10), adaptation illness ( 1I ), and the 
problem of au toimmunization. It should be 
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noted that in the lepromatous forms bac il
lemi a is morc frequent than thc acutc epi
sock s. Why, then, does not bacill em ia al
ways produce a state of reaction? Perhaps 
this may he explained by the presence of 
autoimmunization features and therefore 
the existence of agglutinins that act on the 
Virchow cells, their metabolitcs, and the 
host cells, and on the leprosy bac illi and 
their metabolites (I). 

The Panel on the Lepra Beaction at the 
VlIIth International Congress of Leprology 
(~) concluded: "The acute and subacute 
episodes are closely linked with the im
munologic process, which in turn deter
mines the various clini cal forms of leprosy. 
Disturbancc of the immunologic equilib
rium may precipitate an acute a ttack, with 
thc appearance of disseminated lesions. The 
disease itself may become better or worsc. 
Several factors may disturb the equi librium 
bctween the host and the bacilli ." 

ROLE OF H ANSEN'S BACILLUS IN 
THE ETIOPATHOGENESIS OF 

THE LEPRA REACTION 

M. leprae is accorded great qntigenic ca
pacity, especially because of its content of 
proteins and lipids, antigens thought to be 
libcra ted with the des truction of the bacil
lus as a result of, or without, trea tment. 

The presence of granules in the intelior 
of the bacillary cytoplasm is universa lly 
recognized. These have led to controversy; 
some consider them as indications of bacil
lary degeneration , and others as resistant 
bodies taking part in multiplica tion in thc 
manner of spores. 

Imaeda (!)), with the electron micro
scope, has studied baci ll i from "dimor
phous" cases and claims that these granu les 
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FIG. 1. Case No. 1-28 year old male, dif
fuse lepromatous leprosy (LLD ). 

might be from phosphates and poly-B
hydroxyhutalates, and that the form er rep
resent degenerated bacilli. 

Ridley ( 1'1) claimed that bacilli in lepro
mata were granular before the onset of 
erythema nodosum leprosum and that this 
manifestation was closely connected with 
the quantity of nongranular bacilli in the 
skin. The effect of bacteriologic relapses 
was to abort the onset of erythema nodo
sum. It secms that this fragmentation can 
be considered as playin g an important role 
in the pathogenesis of the lepra reaction . 
His observations were considered by the 
panel on the reaction at the Rio Congress, 
and were noted as confirmed in other coun
tries. 

EFFECT OF SULFONE THERAPY ON 
THE FRAGMENTATION OF 

M. LEPRAE 

A patient with lepromatous leprosy un
shows noteworthy changes in the morphol
der sulfone treatment, after a variable time, 

ogy of the baci llus, including staining de
fects, fragm entation , and granu lation , fol
lowed by disappearance of the bacilli . Ima
eda (:l) has observed that after six months 
of treatment intact bacilli are not observed . 
Instead, there are degenerated bacilli , ly
ing within an electron-microscope-transpar
ent substance. The diSintegration of the 
baci llus is manifested by coagulation of its 
cytoplasm. The walls of the bacillary cell 
dissolve only in the final stage of distinte
gration. Previously to this it is evident that 
sulfone treatment has an active effect on 
the fragm entation of the bacillus, regard
less of the exact type of drug used . 

In this respect it may be noted that the 
Panel on Therapy in the last International 
Congress, in 1963, pointed out that the 
bacillus-negative state in lepromatous cases 
takes place within three to six years in 50 
p er cent of cases (:1). 
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FIG. 2. Case No.2-52 year old male, no
du 'ar lepromatous leprosy (LLN ). 
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LEPRA REACTION AND SULFONE 
TREATMENT 

Muir ( II ), Wilson, Kim and Topple (1\)) 
and many other investigators agree with the 
observation that the lepra reaction may ap
pea r without any apparent cause, but that 
it is much more frequentl y seen in associa
tion with chemotherapy, above all with the 
administration of sulfones in high dosage. 

Dhople and Magar (;, ) state that the 
lepra reaction does not seem to be related 
with the concentration of DDS in the blood, 
but is definitely related to its concentration 
in the tissues, which mi ght liberate an un
kl10Wn active substance, ""hich, on reach
ing a certain level, would lead to reactional 
upsets. 

L. de Souza Lima ( cited by W alcott 
( ]8) ), observed that the lepra reaction oc
curred in 50 per cent of treated patients. 
Fernandez and Carboni ( cited by Floch 
(i) ) noted it in 67 per cent, and F loch ( i ) ) 
in 40 per cent. 

W alcott ( IS) reported that among 248 
lepromatous pati ents with lepra reaction, 
in 7 per cent the attacks occurred before 
sulfone treatment and in 93 per cent after 
treatment was started . 

Horta (S) in Mexico gave the following 
figures: lepra reaction was seen in 34.4 per 
cent of lepromatous cases; in only 35 per 
cent of these had there been treatment with 
DDS; in contrast, figures varied from 50 to 
70 per cent in patients treated with thiou
reas and with sulfomethoxypyridazine. 

STUDIES BY THE AUTHORS 

On the bases set forth above: , our inves
tigation has been directed to two points : 

1. E ffect of DDS treatments on the frag
mentation of M. lepme. 

2. Influence of this fragmentation on the 
occurrence of reactional attacks. 

MATERIAL AND METHODS 

Review of records. A review was made 
of 834 records of leprosy pati ents who at
tended the Centro Dermatol6gico Pascua 
of the City of Mexico from 1958-1963. From 
these, in turn , 542 were separated out, 
whose disease corresponded with the lepro
matous type, and from them 429 who had 
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F IC . 3. Case No. 8-47 year old male, no
dular lepromatous leprosy (LLN). 

been treated with DDS Were selected for 
study. 

Investigati on was made of the treatment 
and dosages, and the reactional episodes. 
from the point of view of number, date of 
appearance, intensity and clinical form. 
Clinical, bacteriologic, and histopa thologic 
aspects, as observed before and durin g 
treatment, were reviewed and correlated, 
with emphasis on the appearance of the 
bacilli. 

Study of patients. Ten previously un
treated lepromatous patients were chosen 
for special investigation. Clinical, bacteriol
ogic, and histopathologic studies were made 
on these, and treatment with DDS was 
started, in doses from 25 to 50 mgm. per 
day. 

Clinical and bacteriologic examinations 
were made each month and at three months 
respectively, with special attention to mani
festations of lepra reaction, appearance of 
the hacilli, and erythrocyte sedimentation, 
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F IC. 4. Case No. 7- 39 year old male, no
d ular lepromatous leprosy (LLN) . 

i .e., data on the basis of which correla ti ve 
d ata were elaborated, and from which we 
record here the most clearly illustrative 
( Figs. 1-4). The period of observation 
varied from eight to 22 months. 

RESULTS AND DISCUSSION 

Lepra reaction occurred in 237 patients, 
o r 55 per cent of the lepromatous cases 
trea ted with DDS. Among these, 32.4 per 
cent showed some acute disturbance before 
t he treatment was commenced , and 22.6 
per cent durin g its course. Sulfone treat
ment thus does not seem to be the principal 
cause of lepra reaction in our patients. 

Among the 237 patients with lepra reac
tion, bacillary fragmentation was encoun
tered in 73.9 per cent ; in 26.1 per cent it 
was not observed . Among the patients 
n ot suffering lepra reaction 18.2 per cent 
showed fragmented b acilli ; in 81.8 per cent 
fragmentation was not noted. Thus bacil-

lary fragmentation is present in the major
ity of cascs of lepra reaction . 

Bacillary fragmentation was evident be
fore DDS trea tment in 45 per cent of pa
l ients, and occurred during treatment in 56 
per cent. Thus bacillary fragmentation oc
curs spontancously without rela tion to trea t
ment, although some role of treatment in 
the phenomenon is unquestionable. 

Among the ten paticnts specially studied , 
ninc had already had lepra reaction before 
trea tment, and none of these exhibited 
bacillary fragmentation. 

This fragmentation coincided in one case 
only with an acute a ttack; fragmentation 
was obscrved before the attack in four 
cases. In three patients the reactionaJ a t
tack was not associated, before or after, 
with bacillary fragmentation. 

Bacillary fragmentation occurred during 
trea tment in seven of the ten cases; in three 
it was not observed. 

A lthough fragmentation of bacilli was 
observed more often during sulfon e trea t
ment, it did not occur solely as a result of 
treatment, and although the fragmentation 
was noted several times before the acute 
disturbance, reaction could occur without 
fragmentation . On the other hand, the la t
ter could occur without an acute reactional 
episode. 

That is to say, a cause and effect relation 
b etween fragmentation and lepra reaction 
cannot be established, and it might be con
ceived also that these acute reactions did 
not serve as an inciting factor in fragmen
tation of the bacilli. 

SUMMARY 

On the b asis of the concept originally 
expressed by Ridley on the probable effect 
of fragmentation of bacilli in thc OCCllJ'

r ~nce of acute reactional attacks in lepro
matous patients, a review was made of 429 
clinical records of patients in the Centro 
D ermatol6gico Pascua of the City of Mex
ico, and a study was made of ten leproma
tous patients trea ted with DDS. 

It was observed that sulfone treatment is 
not the sole, nor fundamental cause of frag
mentation of bacilIi, and a cause and effect 
relation cannot be established between 
fragmentation and acute reactional attacks, 
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for the latte r can occur without evidence 
of this fragmentation. 

RESUMEN 

Basados en la idea originalmente expuesta 
por Hidley acerca de 1a probable accion de la 
fragmentaci<ln bacilar en la aparicion de brotes 
agudos reaccionales en enfermos lepromatosos , 
se realize) IIna revisic"m de 429 expedientes de 
enfermos del Centro Dermatol<lgico Pascua de 
1a Ciudad de ~ I cxico y se estudiaron 10 pa
cientes lepromatosos tratados con DDS. 

Se observo que el tratamiento sulf6nico no 
es la lillica causa, ni ]a fundam ental, de la frag
lll entac.:i6n bac.:ilar y que no se puede estab
lecer una relac.:ion de causa efecto entre dicha 
fraglll entaci6n y los brotes agudos reaccionales, 
pues cstos pueden presentarse sin observarse 
dicha fra gmentac.:ion. 

RESUME 

En base ~\ l'idce origin ale de Hidley a propos 
de l'action probable de la fragmentation bacil
laire sur l'apparition des pousses aigues reac
tionnelles chez les Illalades leprolllateux, 429 
dossiers de Illalades du Centro Dermatol6gico 
Pascua on ete revises. On a aussi etudie 10 
malades leprolllateux traites avec DDS. 

On a observe que la fragm entation bacillaire 
n'est pas uniquement due au traitement sul
fonique. On ne peut e tablir une relation de 
cause a e£ret entre cette fragmentation et les 
pousses aigues, puisqu 'elles peuvent se pn§sen
ter en absence de cette fragm entation . 
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