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Exacerbation Reactions in Hyperactive
Lepromatous Leprosy'

Dennis S. Ridley and Marian J. Ridley2

Lepromatous leprosy is marked by pe-
riods of activity which may be intense, often
followed by a spontaneous decline of activ-
ity not necessarily due to chemotherapy.
This is apparent clinically ('"), and more so
histologically (22), and the rate of prolifer-
ation of the granuloma macrophages usually
proceeds in parallel with bacterial multipli-
cation. Although most workers have re-
garded histoid lesions as a clinicopatholog-
ical entity, their features are inconstant (3)
and many of them are shared with non-
histoid lesions that are hyperactive both
bacteriologically and cytologically (21). Hy-
peractivity is the essential feature of histoid
lesions (9' 19' 24) which are its ultimate
expression.

In describing histoid lesions, Wade (30)
referred to "local reactional areas," and
Ridley (20) noted that any highly active lep-
romatous lesion might show similar reac-
tional changes consisting of infiltration of
neutrophil polymorphs and cellular disin-
tegration. These reactions can be severe his-
tologically but they are not accompanied by
any systemic disturbance, and their nature
is not so far understood. Here we give a full
account of these "exacerbation reactions"
(ER) and their evolution, and we differen-
tiate them histologically from erythema no-
dosum leprosum (ENL) with which they
have points in common. We also compare
the two reactions using immunocytochem-
ical procedures.

MATERIAL AND METHODS
Patients. From our collection of hyper-

active lepromatous lesions, we obtained 13
biopsies from 12 patients which exhibited
reactions of the type hereafter referred to as
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exacerbation reactions (ER). One other bi-
opsy from one of these patients was a non-
reacting histoid. Six of the patients came
from the Medical Research Unit at Addis
Ababa, Ethiopia; four came from the Med-
ical Research Council Unit at Sungei Buloh,
Malaysia, and one each came from Malawi
and Nigeria. All 12 of the patients were said
to be active clinically, 5 untreated and 7 in
relapse. Most of the lesions were inflamed
and three patients had ulcerated lesions, al-
though these were not all biopsied. None of
the patients was ill and none had systemic
symptoms. Four biopsies were studied by
immunohistology.

The 13 ERs were compared particularly
with two biopsies of ENL lesions occurring
in patients with unusually active leprosy,
one being Case 4 of Waters and Ridley (3).
In addition, reference was made to the 20
cases of ENL which were the subject of a
previous study (25).

Five nonreacting histoid lepromas were
included for comparison, especially of im-
munohistological features.

Method. The biopsies were fixed in for-
mal-mercuric chloride-acetic acid (FMA) for
2 hr and transferred to 70% alcohol before
processing. They were examined by hem-
atoxylin-eosin (H&E) and for acid-fast ba-
cilli (AFB) by the modification of Fite's stain
of the Armed Forces Institute of Pathology,
Washington, D.C., U.S.A. (21). Bacilli were
also stained by methenamine silver im-
pregnation for bacterial cell-wall compo-
nents, using oxidized and unoxidized sec-
tions, and by immunoperoxidase techniques
using anti-BCG anit-serum for soluble My-
cobacterium lepate antigen. Other stains
used were MSB for fibrin, Verhoeff's elastic,
toluidine blue for mast cells, periodic acid-
Schiff (PAS), and reticulin.

Immunocytochemistry. The PAP immu-
noperoxidase technique (IPX) used here, and
the analysis of results, has been described
in detail (23). As in previous studies (25. 27),
antisera against a variety of immunological
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FIG. I. Hyperactive ER showing early degeneration
of individual macrophages containing pyknotic nuclear
material (1). Mild polymorph infiltration (A) also oc-
curs (H&E x 500).

and inflammatory factors were employed as
follows: BCG (to locate M. leprae antigen);
immunoglobulins IgA, IgG, IgM, and IgE;
complement components C3, Clq, C3d, and
C4; the acute phase reactants C-reactive
protein (CRP) and apoB containing lipo-
protein (LDL); a,-antitrypsin; a,-macro-
globulin (to locate protease inhibitors); ly-
sozyme and factor VIII (to distinguish
macrophages and endothelial cells, respec-
tively); fibronectin; serum amyloid P factor
(SAP); and the coagulation protein, plas-
minogen. The antisera came from DAKO-
PATTS (U.K.) with the exception of CRP,
SAP, fibronectin (Dr. M. B. Pepys, London)
and LDL (Miles-Yeda).

Controls. Endogenous peroxidase was
demonstrated by DAB + peroxide. Other
controls included normal rabbit serum in
place of the first antibody or absorption of
the antibody by purified antigen prior to
staining.

FIG. 2. Ultrastructure of extracellular bacilli in-
gested by polymorphs (1) in close association with bac-
teria-laden macrophage (A) ( x 7000).

RESULTS
Exacerbation reactions. All of the ER le-

sions were in highly active lepromas (LL),
the granulomas being composed of almost
uniformly active macrophages with fairly
copious homogenous cytoplasm and mini-
mum foamy change. In such a state it was
difficult to say with confidence whether the
lesions were subpolar lepromatous (LLs) or
polar lepromatous (LLp), but the majority
of cases appeared to be LLs. Of the 13 le-
sions, 5 showed infiltrative spread at the
periphery and 8 were expansile nodules with
a pseudocapsule (histoid). In all cases the
bacterial index (BI) within the granuloma
was a heavy 6+, the majority of organisms
being solid-staining or fragmented with few
granular forms.

Histopathology. Mild, possibly early, re-
actions consisted of an infiltration of poly-
morphonuclear neutrophils which was as-
sociated with small clusters of degenerate
macrophages, some of which contained
small vacuoles filled with AFB (Fig. 1). Sim-
ilar cells in smaller numbers could be found
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FIG. 3. Acute stage ER showing intense edema and
dilatation of lymphatic (1). Macrophages are filled with
bacilli (H&E x 300).

even in hyperactive but nonreacting le-
sions, and the reaction thus appeared to be
an exacerbation of the hyperactive state. The
polymorphs were all intact, and were in-
gesting extracellular bacilli released from the
macrophages (Fig. 2). The cellular infiltrate
was relatively compact, as were the more
advanced lesions, and was not scattered dif-
fusely throughout the granuloma. Its situ-
ation was either central or superficial under
the epidermis; it was never peripheral. Ede-
ma at this stage was slight, with minimal
interstitial space in the area of reaction, and
blood vessels were normal.

Severe or advanced reactions were more
extensive but still compact, and they were
quite distinct from nonreacting lesions. They
were associated with a number of features
which progressed in parallel with each oth-
er, according to the degree of severity of the
reaction, which were as follows:

1) Marked interstitial edema separated
the macrophages in the reaction center, and
some of these cells assumed a rounded form
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FIG. 4. Necrosis with extravasated red blood cells
(I) and eosinophilic exudate (A) (H&E x 200).

isolated in a sea of fluid (Fig. 3); the super-
ficial lymphatics were grossly dilated with
fibrinoid change of the endothelium.

2) An cosinophilic exudate with aggre-
gated PAS-positive material appeared to be
composed of a mixture of extravasated or
lysed red blood cells, degenerate macro-
phage cytoplasm, and fragments of swollen
elastic fibrils (Fig. 4); there was no fibrinoid
in this exudate.

3) The capillaries at the center of the re-
action showed hyaline swelling of the mus-
cle layer or a frank necrotizing vasculitis
with flecks of fibrinoid (Fig. 5). Towards the
periphery, polymorphs were seen emigrat-
ing out of the small blood vessels which
were otherwise normal.

4) There was much karyorrhexis and nu-
clear debris at the reaction center, with few
intact polymorphs to be seen in the more
advanced reactions (Fig. 6). Macrophage
degeneration was more marked.

When the reaction was superficial there
was usually some damage to the basal lam-
ina of the epidermis due to edema (Fig. 6)
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FIG. 5. Vasculitis involving a venule (I) and a small
capillary (T) (H&E x 300).

FIG. 6. Advanced ER showing cellular degenera-
tion, karryorhexis, edema, and disruption of basal lam-
ina (H&E x 300).

and perhaps thinning of the squamous layer.
In one case there was bulla formation, and
in another there was an incipient ulcer with
considerable fibrinoid necrosis at the base.
Reticulin fibrils were well defined through-
out the lesion and intercalated with dermal
collagen but, except for some collagenation
of basal lamina, there was no marked fibro-
sis. Fibrinoid degeneration was seen in the
stroma of lymphatic vessels. Elastica was
normally detectable as fine fibrils except in
the areas of degradation.

Lymphocytes were always present and dif-
fusely sited but not numerous and not def-
initely increased by comparison with non-
reacting lesions. Plasma cells were variable
in number, sometimes moderate, some-
times scanty. Mast cells were increased in
number and relatively numerous around the
reaction site; at the center they were all de-
granulated. Eosinophils were seldom pres-
ent and at the most scanty.

For the purpose of analysis the reacting
lesions were categorized in five grades:

I. Polymorph infiltrate and macrophage

degeneration only, with no significant ede-
ma.

II. Polymorph infiltration and macro-
phage degeneration, with edema but little
or no other exudate.

III. Same as II but with eosinophilic ex-
udate although few if any extravasated red
blood cells.

IV. Same as II but with extravasated red
cells.

V. Same as II including capillary necrosis
and extensive exudate.
When the 13 lesions were graded in this way
it was found that there were either two or
three lesions in each grade. The three lesions
of grade V were all of the expansile type but
otherwise there was no correlation with the
type of lesion. There was no correlation be-
tween grade of reaction or type of lesion and
relapse as opposed to untreated infection.

M. leprae. Bacilli at the reaction center
were exceedingly numerous, more so than
in other parts of the hyperactive granuloma,
and the majority were solid staining with
few granular forms. By methenamine silver
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FIG. 7. ER showing lgE-positive plasma cells (T)
and mast cells, one degranulating (T) (anti-IgE x 500).

staining, they were all solid and the reaction
was the same after oxidation or non-oxi-
dation. In the more severe reactions, the
acid-fast bacilli were dispersed extracellu-
larly, in the polymorphs and in the reaction
center, as a result of the rupture of some of
the host macrophages. In 6 of the 13 react-
ing lesions, AFB were quite numerous in
the epidermis, and in 4 they had penetrated
as far as the keratin layer. AFB were present
in some endothelial cells of blood vessels or
of dilated lymphatics, and in nerves they
were very numerous. M. leprae antigen re-
vealed by anti-BCG was enormously in-
creased and was mostly intracellular and
granular, but also bound to connective tis-
sue fibrils in the exudate. It was marked in
the area of polymorph infiltration and ne-
crosis where bacilli could be demonstrated
also by acid-fast stains. This was in contrast
to most ENL lesions where polymorphs did
not contain acid-fast components but only
BCG-positive material and Ig.

Immunohistology. In reacting lesions, im-
munoglobulin IgG was at a low level, IgM

was moderate, and IgE was markedly raised
(Fig. 7). Immunoglobulin was seen in the
plasma cells throughout the lesion in rela-
tively mild reactions, and at the periphery
in severe reactions. In the center of severe
reactions, extracellular IgE was prominent
in the exudate and necrosis. IgM was also
seen at these sites. Mast cells were strongly
positive for IgE, and they were aggregated
and degranulated. In addition, immuno-
globulins were present in the basal lamina
bound to connective tissue supporting fi-
brils, especially in early infiltrative lesions.
Bacilli contained in rounded, vesiculated
macrophages in areas of edema or necrosis
had bound IgG. No Ig was seen in the poly-
morphs.

Complement components were weak or
not detected except for C 1 q which was
strongly positive, bound to extracellular ba-
cilli in the interstitial space, in the basal
lamina, and around blood vessels and dis-
tended lymphatics of the dermis. It ap-
peared as dense aggregates in the necrotic
debris. It was not removed by 0.2 M NaC1
solution and no more immunoglobulins
were detected after this procedure.

Bacilli throughout the lesion were strong-
ly positive for CRP, which was seen also in
the exudate and connective tissue around
reaction sites. SAP appeared as a dark, gran-
ular deposit or as "whorled" structures in
the majority of the macrophages, and it
bound some but not all the elastic fibrils. It
was strongly positive in the basal lamina.
The "whorled" structures corresponded to
fragments of elastica, stained by special
methods. Fibronectin was increased in the
basal lamina and in the epidermis of some
lesions, and it was clearly visible in the in-
terstitial space and between dermal collagen
in most lesions, especially in edematous ex-
udate. Distended lymphatics were marked
by granular deposits. The distribution of fi-
bronectin in some ways resembled that seen
by reticulin staining and was associated in
part with C 1 q.

By contrast with nonreacting lepromas,
ERs had numerous intact lysozyme-posi-
tive polymorphs throughout the lesion. Ex-
tracellular lysozyme was striking in areas of
karyorrhexis. Lysozyme-positive mono-
cytes were fewer than in histoid lepromas,
and other macrophages containing bacilli
had varying quantities. The scanty foam cells
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Fla 8. Nonreacting histoid lesion showing in-
creased numbers of freshly recruited lysozyme-positive
monocytes (T) among highly activated macrophages
(anti-lysozyme x 500).

retained this enzyme in vacuoles containing
bacilli, but the vesiculated macrophages in
the edematous fluid were only weakly pos-
itive.

Plasminogen and a,-macroglobulin were
moderate or low, both intracellularly and
extracellularly, in the exudate.

Endogenous peroxidase was demonstrat-
ed in most polymorphs and in areas of their
degradation. No staining was observed when
normal rabbit serum was used in place of
the anti-serum.

Nonreacting histoid lesions. By contrast
with ER, all histoid lesions had increased
levels of IgG and IgM, intracellular in plas-
ma cells and B lymphocytes, and extracel-
lular in the granuloma and basement mem-
brane of the subepidermal zone. Antibody
was marked along the supporting fibrils of
this zone. Antibody-coated bacilli were seen
in a few macrophages in micro-reactive areas
of the lesion. IgE and IgA were not dem-
onstrated. Moderate amounts of comple-
ment C3 and C 1 q were present, and C3 ap-

FIG. 9. Erythema nodosum leprosum. Degenerate
macrophage with ingested bacterial debris for com-
parison with macrophage in ER in Figure 2 ( x 7000).

peared as dense granules in macrophages
with few or no bacilli. Extracellular C3d was
markedly increased, especially in the basal
lamina. This C3d was found to persist after
immersing sections in 0.2 M NaCl for 5
min, but immunoglobulins were not in-
creased afterwards. Lysozyme, a, -antitryp-
sin and a,-macroglobulin reached peak
values. Lysozyme was conspicuous, dark
and granular in small monocyte/macro-
phages which were especially dense in the
superficial dermis around the subepidermal
zone (Fig. 8). These cells were difficult to
identify in the H&E sections. Smaller num-
bers infiltrated the granuloma, between the
dermal collagen. Polymorphs, positive for
lysozyme, were also distinguished among
the monocytes. Macrophages containing
bacilli had varying amounts of pale, dif-
fusely stained lysozyme and clusters of foam
cells were conspicuous by lysozyme-posi-
tive, phagocytic vacuoles.

Acute-phase reactants CRP, SAP, and
LDL were weakly demonstrated in cells with
bacilli. These plasma proteins together with
fibronectin were heavily deposited in the
basal lamina associated with connective tis-
sue supporting fibrils.
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The amount of AL leprae antigen as re-
vealed by anti-BCG was related to the mass
of AFB. Some BCG-positive material was
found in polymorphs which did not stain
for immunoglobulins.

Comparison with ENL. The two cases of
ENL in exceptionally active lepromas were
histologically similar to the more usual ENL
in regressing lepromas (Fig. 9). There was
more nuclear debris than usual. Bacterio-
logically the most active of the ENL lesions
were less active than the ER, with fewer
AFB, and more granular forms in spite of
the high morphological index (MI). In the
reaction centers bacilli were solid in ER,
granular in ENL.

Comparing exacerbation reactions with
the ENL group, the following differences
were noted. Exacerbation reactions, al-
though extensive in severe cases, were com-
pact and localized; the more severe ENL
lesions were dispersed. In severe cases of
ER, there was more edema and notable lym-
phatic distention; more eosinophilic exu-
date; more necrotizing vasculitis, especially
of the capillaries, and more nuclear debris
than in most ENL lesions. There were more
mast cells and more mast cell degranulation
than in ENL. IgE was the predominant im-
munoglobin in ER, IgG in ENL. C3 was
lacking in ER.

DISCUSSION

Exacerbation reactions have been differ-
entiated from ENL, histopathologically,
bacteriologically and immunologically. Most
obviously, the difference is that ER occurs
in hyperactive lepromas, ENL in regressing
granulomas. In common, both ER and ENL
commence with polymorph infiltration in
areas of macrophage cell death. The mac-
rophages in ER are large and cytoplasmi-
cally active, containing increased numbers
of solid organisms, while those in ENL le-
sions are effete, with poorly detectable de-
graded bacterial debris. Rarely, ENL can
occur in regressing foci of otherwise bacte-
riologically active lesions, but in this case
foam cells are abundant. The localized,
compact, although sometimes extensive,
distribution of ER contrasts with the more
diffuse spread of severe ENL and suggests
that each ER is a particular event. It can be
attributed to the fact that hyperactive le-
sions are few and, if large, nodular; and it

explains the lack of systemic consequences.
But it is not clear why ER is not more gen-
eral in hyperactive lepromas. Their precise
incidence is not known, but they are not
uncommon.

Nearly all the hyperactive lepromatous
lesions in which ER originates show occa-
sional polymorphs and dead macrophages.
This is insufficient to constitute a reaction
although it might indicate a reactional ten-
dency, and it suggests that the ER develops
out of a pre-existing situation. Hyperactive
lesions are characterized by a high cell turn-
over (2'), the extreme example of which is
the histoid lesion, the site of the majority
of exacerbations. This is indicated by the
large influx of granular, darkly stained, ly-
sozyme-positive monocytes in the histoid
granuloma. However, in reacting lesions
these cells are fewer and more dispersed,
but granuloma macrophages are larger and
show even stronger evidence of metabolic
stimulation. Such cells may be likened to
the stimulated macrophages of experimen-
tally infected nude mice which are attrib-
uted to a lack of suppressor T cells (12. '6).
Stimulation of this sort is distinct from mi-
crobicidal activation (2), and in leprosy the
cells in ER support the highest possible
number of viable M. leprae, suggesting that
the organism does not impede protein syn-
thesis (5. 28).

We suggest that in the early stages of his-
toid or other hyperactive lesions the influx
of new cells exceeds the death rate, but that
in due course the influx declines, the mac-
rophages begin to age and the cell death rate
increases. It appears that these events take
place before the multiplication rate of the
bacilli falls. Consequently at the reaction
site the macrophages are large, cytoplas-
mically active cells, swollen with bacilli and
probably ingested edema fluid, and there is
little or no foam.

Although maturation of macrophages with
an exceptional bacterial load may be a pre-
disposing factor, the initiation of the lytic
process is not fully explained. The histolog-
ical features point to increased capillary per-
meability associated with damage to some
vessels in the central reaction area where
mast cell degranulation is marked. Al-
though there are no eosinophils present, IgE
is raised, both in plasma cells at the pe-
riphery and in extracellular situations bound
to connective tissue fibrils, or aggregated in
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the area of necrosis. Mycobacterial antigens
in the form of acid-fast or soluble 13CG-
positive components are found in the same
situations, so that immune complexes in-
volving IgE could occur. C3 was not dem-
onstrated. This seems to us important, since
cytophilic IgE, and immune complexes, in
the absence of complement, can be the main
cause of lysis, triggering macrophages in an-
tibody-mediated cytotoxic killing (()• Fur-
thermore, IgE can bind to and inhibit some
T lymphocyte functions (8), which could ac-
count for the perpetuation of the lesion and
the lack of microbicidal capacity of the ac-
tivated macrophages, analogous to the sit-
uation in nude mice. Serum IgE also is raised
in lepromatous leprosy (I7). IgE and M. lep-
rae antigen were found at the same sites in
reacting lesions, but the fact that similar IgE
complexes were not observed in active lep-
romatous leprosy or histoid lesions, leaves
open the question of the antigen involved
in ER. It could be native or altered im-
munoglobulin or other proteins (4). The role
of IgE in LL needs further elucidation (").

Once the degradation of mature meta-
bolically stimulated macrophages had been
initiated, it could be further perpetuated by
the release of lysosomal hydrolases, elas-
tase, and proteolytic enzymes secreted by
polymorphs and stimulated macrophages
which degrade connective tissue ("). In sup-
port of this hypothesis, we observed frag-
ments of elastic fibrils in macrophages close
to the areas of connective tissue degrada-
tion, and SAP which binds to elastin (s)
was prominent in granuloma cells and in
pericellular or extracellular situations. Such
a situation does not arise in ENL which
involves effete macrophages, and poly-
morphs primarily engaged in the disposal
of immune complexes, which are of direct
pathological significance (").

Another possible mechanism is that poly-
morphs can themselves cause lysis by their
proteolytic enzymes and myeloperoxidase
(7), and activated macrophages in antibody-
dependent lysis can also be effector cells in
this mechanism (14. IS).

The question of reaction to dapsone (')
does not arise in ER since, in the first place,
many of the patients studied were untreat-
ed, and secondly, as far as we are aware, all
of the patients responded successfully to an-

tileprosy treatment. Hyperactivity in re-
lapse was no different histologically from
that in primary disease.

Recent studies on T cell subsets and in-
terleukin in leprosy leave open the possible
role that lymphocytes might play in ER.
Lymphocyte function may be abrogated in
a situation involving IgE immune com-
plexes, but this appears to be a local event.
With regard to antibody, local lesional levels
vary in individual patients (") but, in gen-
eral, higher levels obtain in active as op-
posed to regressing lepromas which decline
sharply despite raised serum levels (27). The
generally low levels of antibody, and the
different classes, in the severe reactional
states of hyperactive lepromatous leprosy
raise interesting questions whose further
study may be of value in characterizing some
important immunological features of lep-
rosy.

SUMMARY
Exacerbation reactions (ER) are acute re-

actions occurring locally in histoid or other
highly active lepromatous lesions with an
exceptionally heavy bacterial load. Clini-
cally, they are almost silent although they
may cause ulceration and the release of vi-
able bacilli. Histologically, the influx of
polymorph neutrophils and coincident
macrophage degeneration mimic erythema
nodosum leprosum (ENL). Later, the signs
of increased permeability or necrosis of small
blood vessels and mast cell degranulation
are differential features. The predominant
immunoglobulin is IgE, and the main com-
plement component is C I q, C3 being most-
ly undetectable. The reactions appear to be
mediated in part by reagins (although eo-
sinophils are not seen). Immune complexes
probably form at antigen excess. Of equal
importance may be the release from highly
activated macrophages and neutrophils of
hydrolases and proteases, which are capable
of degrading connective tissue and other cell
surfaces.

This report is based on a histopatholog-
ical and an immunocytological study of 13
exacerbation reactions in comparison with
nonreacting hyperactive lesions and with
ENL. The results support the view that the
essential feature of histoid lesions is their
hyperactivity.
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RESUMEN
Las reacciones de exacerbación (RE) son reacciones

agudas que se presentan localmente en la lepra lepro-
matosa histioide o en otras lesiones lepromatosas ac-

tivas con una exagerada carga bacteriana. Clinicamente
son lesiones casi silentes, aunque pueden causar ul-

ceración y liberación de bacilos viables. HistolOgica-
mente, el influjo de neutrOfilos y la coincidente dege-

neración de macráfagos, recuerda al eritema nodoso

leproso (ENL). Más tarde las caracteristicas diferen-
ciales son, los signos de permeabilidad aumentada o

la necrosis de los pequeilos vasos sanguineos y la des-

granulación de las células cebadas. La inmunoglobu-

lina predominantc es la IgE y el componente principal

del complement° es Clq, siendo C3 casi indetectable.

Las reacciones parecen estar mediadas al menos par-

cialmente por reaginas (aim cuando no se observan
eosinófilos). Probablemente se forman complejos in-
munes en execs° de antigeno. De igual importancia

puede ser la liberación de hidrolasas y proteasas por
los macrOfagos activados y por los neutrOfilos. Estas

enzimas pueden degradar el tejido conectivo y otras
superficies celulares. Los hallazgos histopatológicos e

inmunocitoquimicos en 13 reacciones de exacerbación
y su comparación con los hallazgos en lesiones hiper-

activas no reaccionales y en ENL, constituyen la base

de la presente comunicación. Los resultados apoyan el
concept° de que la caracteristica esencial de las lesiones

histioides, es su hiperactividad.

RESUME
Les reactions d'exacerbation (ER) sont des reactions

aigues qui surviennent localement dans les lesions his-
Uncles, ou dans d'autres lesions lepromateuses fort ac-

tives présentant une charge bacterienne exceptionnel-

lement lourde. Cliniquement, ces exacerbations sont
presque silencieuses, encore qu'elles puissent causer
des ulcerations et la liberation de bacilles viables. His-

tologiquement, la mobilisation de neutrophiles poly-

morphes, et la degeneration concommittante des mac-
rophages, miment rerytheme noueux lepreux (ENL).

Plus tard, les signes d'une perméabilité accrue, ou la
nécrose des petits vaisseaux sanguins et la granulation

des mastocytes, constituent des caractéristiques
L'immunoglobuline predominante est l'IgE,

et le constituant principal du complement est Clq, C3

étant le plus genéralement non decelable. Les reactions
semblent dépendre en partie de l'intervention de rea-

gines (quoiqu'on n'observe pas d'éosinophiles). Les
complexes immuns représentent probablement l'exces
d'antigénes. Egalement important a noter est la libe-
ration d'hydrolases et de protéases par des macro-

phages fortement actives et par des neutrophiles; ces
enzymes sont capables d'entrainer la dégénérescence

du tissu conjonctif et d'autres surfaces cellulaires.

Ce rapport est base sur l'étude histopathologique et
immunocytologique de 13 reactions d'exacerbation, que

l'on a comparées avec des lesions hyperactives mais

non reactionnelles et avec l'ENL. Les résultats renfor-

cent l'hypothese qu'une caractéristique essentielle des
lesions histoIdes est leur hyperactivité.

Acknowledgments. We thank Mrs. D. Russell and

Miss C. Oates for expert technical assistance and the

Wellcome Trust and Special Trustees of University
College Hospital for their support.

REFERENCES

1. Adverse reactions to dapsone. (Editorial) Lancet

2 (1981) 184-185.

2. ALLISON, A. C. Macrophage activation and non-
specific immunity. Int. Rev. Exp. Pathol. 18 (1978)

303-346.
3. BHUTAN!, L. K., Bum, T. R., MALHOTRA, Y. K.,

MANDAR1, K. C. and Din, NI. G. Histoid leprosy
in North India. Int. J. Lepr. 42 (1974) 174-181.

4. BJUNE, G. Significance of immune reactions in
leprosy. J. Oslo City Hosp. 30 (1980) 81-100.

5. Biiui, T. J., SALGAN1E, P. R. and ANTIA, N. H.

The role of macrophages in leprosy as studied by

protein synthesis of macrophages from resistant

and susceptible hosts. A mouse and human study.
Lepr. India 51 (1979) 23-42.

6. CAPRON, A., Josuii, M., DESSAINT, J. P., TORPIER,

G. and BiziN, H. Macrophage activation by IgE.

In: Mononuclear Phagocytes, Part II. Van Furth,

R., ed. The Hague: Matinus Nijhoff Pub., 1980.
7. CLARK, R. A. and KLEBANOFF, S. J. Neutrophil-

mediated tumor cell cytoxicity: Role of the per-

oxidase system. J. Exp. Med. 14 (1975) 1442-1447.

8. HANIF1N, J. M. and GOTTLIER, B. R. IgE inhibits

T-cell rosette formation. Clin. Res. 22 (1974) 328.

9. JOB, C. K., CHACKO, C. J. G. and TAYLOR, P. M.

Electron microscopic study of histoid leprosy with
special reference to its histogenesis. Lepr. India 49
(1977) 467-471.

10. JOLTING, W. H. Handbook of Leprosy. 2nd ed.

London: William Heinemann Medical Books, Ltd.,

1978.

11. Liu-A-FAT, R. F. M., CHAN PIN .jIN, .L, VAN FORTH,

R. and HARBOE, M. In vitro synthesis of anti-

mycobacterial antibodies in biopsies from skin le-

sions of leprosy patients. Infect. Immun. 27 (1980)

297-301.
12. LANCASTER, R. D., HiLsoN, G. R. F., McDotiunti,

A. C. and C()LSTON, M. J. Mycobacteriunz leprae
infection in nude mice. Bacteriological and his-

tological response to primary infection and large
inocula. Infect. Immun. 39 (1983) 865-872.

13. LYNCH, N. R., LopEz, R. I., ULRICH, M., ARAN-

ZAZU, N. and CoNvir, J. IgE in leprosy. Effect of

a Mycobacterium frprae-IICG vaccine. Int. J. Lepr.

51 (1983) 169-173.
14. NATI1AN, C., BRUKNER, L., KAPLAN, G., UNKELESS,

J. and CoHN, Z. Role of activated macrophages



394^ International Journal of Leprosy^ 1984

in antibody-dependent lysis of tumor cells. J. Exp.
Med. 152 (1980) 183-197.

15. NATHAN, C. and CortN, Z. Role of oxygen-de-
pendent mechanisms in antibody-induced lysis of
tumor cells by activated macrophages. J. Exp. Med.
152 (1980) 198-208.

16. NICKOL, A. D. and i3OVENTRE, P. F. Anomalous
high native resistance of athymic mice to bacterial
pathogens. Infect. lmmun. 18 (1977) 636-645.

17. Nu n, M., RASI, G., ROSA, C. and 13oNINI, S. IgE
in leprosy. Int. J. Lepr. 50 (1982) 217-218.

18. PEPYS, M. B. C-reactive protein: Fifty years on.
Lancet 1(1981) 653-657.

19. 131.1 r, J. H. S., Rius, R. J. and RIDLEY, D. S.
Studies on sulfone resistance in leprosy. I. Detec-
tion of cases. Int. J. Lepr. 34 (1966) 375-390.

20. RIDLEY, D. S. Reactions in leprosy. Lepr. Rev.
40 (1969) 77-81.

21. RIDLEY, D. S. Skin Biopsy in Leprosy. Documen-
ta Geigy. Basel: Ciba-Geigy, Ltd., 1977.

22. RIDLEY, D. S. Macrophage stimulation and ac-
tivity. in lepromatous leprosy. Lepr. Rev. 51 (1980)
111-116.

23. RIDLEY, M. J. The degradation of Mycobacterium
leprae by a comparison of its staining properties.
Int. J. Lepr. 51 (1983) 211-218.

24. RIDLEY, M. J. and RIDLEY, D. S. Histoid leprosy.
An ultrastructural observation. Int. J. Lepr. 48
(1980) 135-139.

25. Rinn.y, M. J. and Rini LY, D. S. The immuno-
pathology of erythema nodosum leprosum: The
role of extravascular complexes. Lepr. Rev. 54
(1983) 95-107.

26. RIDLEY, M. J., Rint.Ly, D. S. and TURK, J. L. Sur-
face markers on lymphocytes and cells of the
mononuclear phagocyte series in skin sections in
leprosy. J. Pathol. 125 (1978) 91-98.

27. Rion:v, M. J., RUSSELL, D. F. and RIDLEY, D. S.
An immunoperoxidase study of immunological
factors in skin lesions across the spectrum of lep-
rosy. Int. J. Lepr. 50 (1982) 11-19.

28. RIGH Esti, W. A. and SAWYLRS, M. F. The syn-
thetic capabilities of mouse macrophages follow-
ing in vitro infection with M. leprae and Al. lep-
raenntrium. Abstract in Int. J. Lepr. 42 (1974)379.

29. RYAN, G. B. and SnctoR, W. G. Natural selec-
tion of long-lived macrophages in experimental
granulomata. J. Pathol. 99 (1969) 139-151.

30. WADE, H. W. The histoid variety of lepromatous
leprosy. Int. J. Lepr. 31 (1963) 129-142.

31. WAII.RS, M. F. R. and Rinny, D. S. Necrotizing
reactions in lepromatous leprosy. Int. J. Lepr. 31
(1963) 418-436.

32. ZERB, Z., BANDA, M. J. and JONES, P. A. Degra-
dation of connective tissue matrices by macro-
phages. J. Exp. Med. 152 (1980) 1340-1357.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

