Rev. Inst. Med. trop. Sao Paulo
29(4):213-218, julho-agosto, 1987

HISTOLOGICAL AND IMMUNOHISTOCHEMICAL ASPECTS OF CUTANEOUS
LEISHMANIASIS IN NICARAGUA

Cesare MARISCOTTI (1), Mattia BARBARESCHI (1), Eduardo MISSONI (2), Rosella MORELLI (3),
Uriel GUEVARA (4) & Juan MUNGUIA-BARRERA (4)

SUMMARY

Sixty skin biopsies of fifty-eight non-treated patients with cutaneous leishma-
niasis from Nicaragua were studied. Biopsies were classified according to Ri-
dley’s histopathologic groups: 36 (60%) were included in group B (diffuse ne-
crosis), 14 in group C (focal necrosis), 7 (11.6%) in group D (reactive tubercu-
loid). Only three biopsies remained unclassified.

None of our cases could be included in groups A and E.

Immunohistochemistry disclosed in 17 cases Russel’s bodies secreting IgM
and only one IgG positive. There was no correlation between the histopathologic
groups and the presence of Russel’s bodies. However, we believe the presence
of Russel’s bodies help the diagnosis of leishmaniasis. Correlation between
morphological patterns and the different leishmania species was also considered.
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INTRODUCTION

New World cutaneous -leishmaniasis is a
disease characterized by various and complex
histological pictures, in which the presence of
amastigotes, as a diagnostic criterion, is not
always evident 3.89,13,16,1720, This is a funda-
mental difference with Old World Leishmania-
sis, where parasites are generally numerous
18,121315,18,19,25, The histological classification
and diagnostic patterns have always been dif-
ficult to establish but the approach defined by
RIDLEY & RIDLEY 7 permits an aethiopatho-
genetic interpretation with possible clinical
prognostic correlations 14,15,16,17, In this clas-
sification defense mechanisms are emphasized,
assuming that their principal element is the
immunologically determinated necrosis of ma-

crophage-containing amastigotes 6,13,16,17,  This
classification, suggesting 5 types of tissue re-
sponse (A, B, C, D, E), was particularly useful
in the present study for evaluation of skin
biopsies.

Recently MORIEARTY et al.ll using the im-
munofluorescent test, identified in the dermal
layers of cutaneous leishmaniasis lesions, high
rnumber of plasma cells, containing globular
intracytoplasmic inclusions consisting of im-
munoglobulins (Russel bodies), mainly IgM
and, to a minor degree, IgG. Likewise, in a
previous investigation on skin biopsies of cuta-
neous leishmaniasis from Nicaragua3, we also
found the presence of Russel bodies. They
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were mostly immunoreactive for immunoglo-
bulins M (IgM) and were of unclear diagnos-
tic significance.

The purpose of the present work is: firstly,
to define the histological patterns of Cutaneous
Leishmaniasis in Nicaragua, where epidemiolo-
gical and morphological aspects of the disease
are still under investigation and, subsequently
to evaluate if there is a relationship between
a specific type of tissue reaction and the pre-
sence of Russel bodies in the infiltrate.

MATERIAL AND METHODS

Sixty biopsies from 58 Nicaraguan patients
suffering from untreated cutaneous leishma-
niasis were studied. Fifty patients came from
the Health Centres of the VI Region (Mata-
galpa-Jinotega), corresponding to Northern and
central areas of the country. The remaining
8 patients were observed in the Department
of Pathology, Leon University, and came from
different zones not geographically identified.
Cases from the VI Region were diagnosed ba-
sed on clinical, epidemiological and histologi-
cal data: for 42 patients (724%) a skin test
with leishmanin was performed with positive
results.

Formalin-fixed and paraffin embedded sec-
tions were stained with haematoxylin-eosin,
Giemsa, PAS, Ziehl-Neelsen and silver impreg-
nation for reticulin fibres. Sections were stai-
red immunohistochemically with peroxidase-
antiperoxidase technique 2! for the detection of
IgG and IgM.

Lesion were classified according to RID-
LEY & RIDLEY "7 into the following histologi-
cal groups: diffuse necrosis (type B); focali-
zed necrosis (type C); reactive tuberculoid
(type D). This classification, based on the
presence of macrophages, granulomas, necro-
sis, lymphocytes, plasma cells and giant cells,
is described in detail in ref. 17.

To evaluate the presence of parasites in
the lesions, we used the parasite index (PI),
according to RIDLEY & RIDLEY 17,

This is a semilogarithmic index, ranging
from 0 to 6. Each value corresponds to the
number of amastigotes present in a given sec-
tion, called “standard section” which is 4u
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thick, completely occupied by a lesion of cuta-
neous leishmaniasis, covering three microscopic
fields when observed with a x 10 objetive.
The approximate correspondences between PI
value and the number of amastigotes are as
follows:

6 = 105 or more amastigotes per standard section

5 = 104 = “ »
4=10 . " # »
3 = 102 . " o» "
2 = 10! » moow »
1= 1 % " - »
0 no B % 2 2

The lowest scores were obviously easy to
define, whereas the highest were uncountable.

RESULTS

The 60 skin biopsies were classified in
four groups, as detailed in table 1, according
to RIDLEY 7. Thirty-six biopsies (60%) be-
longed to the “diffuse necrosis group” or “ty-
pe-B group”. These lesions are characterized
by macrophage granulomas, fairly heavily in-
filtrated with lymphocytes and plasma cells.
Dead macrophages, either isolated or in smail
clusters, can be detected and karyorrhexis may
be marked (Fig. 1 and 2). As the lesions be-
come more chronic, they are seen to have
poorly demarcated clusters of immature epi-
thelioid cells.

Fourteen cases (23.7%) belonged to the
“focalized necrosis group” or “type - C group”.
The hallmark of these biopsies is a focalized
macrophage granuloma, surrounded by lym-
phocytes and plasma cells, with central necro-
sis (Fig. 3). In the central nhecrotic area there
is neutrophil polymorph infiltration, nuclear
debris and dead amastigotes. In more chronic
stages plasma cells disappear and epithelioid
cells palisade around necrotic areas, invade
them, and are frequently accompanied by Lan:
ghans type giant-cells

Seven cases (11.6%) showed distinct epi-
telioid granulcmas with numerous Langhans
type giant cells and plasmacells . These cases
were classified in the “reactive tuberculoid
group” (Fig. 4) or “type-D groups”.
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TABLE/

Studied cases of cutaneous lesions: histological classification,

average P.I. and presence of plasmacells containing Russel

bodies
Type of histological No. of Average No. of cases with
response  according biopsies PI plasmacells contai-
to Ridley ning Russel bodies
B 36 (60%) 0.83 12 (20%)
(o] 14 (23,3%) 1.06 4 (28.5%)
D 7 (11,6%) 0.28 2 (28.6%)
UNCLASSIFIED 3 (5%) 1 - -
Tot. 60 (100%) 0.83 18 (30%)

in the dermis with macrophages, lymphocytes and plasma
cells (same case as in Fig. 2). Giemsa stain, x 63.

Fig. 2 — Diffuse necrosis: fairly heavily parasitated macro-
phages are clearly evident. (same case in Fig. 1). Giemsa
stain, x 400.

Because of the scarcity of available tissue
3 biopsies could not be classified into Ridley’s
groups.

In general, lesion contained very few pa-
rasites which were often hardly identifiable.

It was frequently necessary to observe slides
on oil immersion with a x 100 objective, to

Fig. 3 — Focalized necrosis: necrosis and karyorrhexis in
the center of a macrophage granuloma. Giemsa stain, x 63.

telioid and Langhans giant cells. Giemsa stain, x 63.

distinguish amastigotes from the nuclear de-
bris of necrotic cells. Using the parasite index
(PI) according to RIDLEY & RIDLEY ! an
average value of PI = 0.83 was found, with a
minimum average value (= 1.06) in type C
(Tab. 1). Twenty-eight cases (40%) did not
present amastigotes (PI = 0) and only 8 had
a PI equal to 2 or more (Tables 1 and 2).
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TABLE 2
Histogram of PI distribution in the various histological

groups
No of Cases
TOTAL IN %
28 46.6 L
24 40}
4 6.6
2 3.3F
0 ! 2 3 4 PI
Bl group B [ group D
D group C & uncl.

In 18 cases (30%) plasma cells containing
a variable number of Russel Bodies (RB) were
found. These PAS positive cells sometimes as-
sumed a morular aspect (vaguely reminiscent
of Motts morular cells5) and appeared uni-
formly distributed amongst the 3 histological
groups B, C and D. In fact, biopsies showing

AT S eaty

Fig. 5 — Russel bodies: typical morular aspect. PAP immu-
noperoxidase for detection of IgM, x 250 (insert x 1000).

plasma cells with RB represented 20% of type
B lesions, 28.5% of type C and 28.6% of type
D. Immunohistochemical investigations to de-
fine immunoglobulin heavy chains revealed
that in 17 cases plasma cells containing RB
were exclusively IgM secreting (Fig. 5) while
only in one case were IgG chains found.

DISCUSSION

Nicaraguan cutaneous leishmaniasis has
not yet been thoroughly investigated from the
pathological point of view 22,2324, The present
work seems to be the first histological study
performed on local cases, coming from the
epidemic zones of the country and especially
from the mountain areas of the VI Region.
Our histological data appear very similar to
those reported by RIDLEY 13 and RIDLEY &
RIDLEY 7 from other countries of Latin Ame-
rica such as Belize and Guyana (Table 3).

TABLE 3
Comparison of histological classification of leishmaniasis cutaneous lesion in Belize, Guyana and Nicaragua

B c D UNCL.
W (%) N (%) N (%) N (%)
BELIZE (Ridley, 17) 5 (38) 8 (62) excluded 0
GUYANA (Ridley, 1T) 18 (62) 11 (38) excluded 0
NICARAGUA (Our present data) 36 (60) 14 (23,3) 7 (11,6) 3 (5)

In fact the lesion studied were prevailingly
of the “diffuse necrosis type” as found in Guya-
nal” and had a very low parasite index (PI)
as reported for New World cutaneous leish.
maniasis I7. Histological aspects and PI values
are different from those reported for cuta-
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neous leishmaniasis due to Leishmania tropi-
caz2

The remarkable similarity of the data (Tab.
3) furthermore confirms the utility of Ridley’s
classification from a diagnostic point of view
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Unfortunately we could not carry out a
tollow-up on the patients concerned because
the mountain regions of Nicaragua are invol-
~ved in the war and therefore we could not
look for any correlation between stage of di-
sease, individual immunological reactivity, res-
ponse to therapy and histological aspects of
the lesions. However, there may well be a
connection between the type of histological
reaction and the particular species of Leishma-
nia involved. It is naturally impossible to
classify the species and subspecies from an
histological point of view but a study of his-
tological patterns relating particular species
involved in each case might be interesting.

As already mentioned in previous stu-
dies 31! histological lesions of cutaneous leish-
maniasis frequently present plasma cells con-
taining globular, hyaline, PAS positive inclu-
sions (Russel bodies). These were found in
18 of the cases studied (30%). 1In 17 cases,
Russel bodies showed IgM-immunoreactivity
and in 1 case showed IgG-immunoreactivity.
This datum corresponds to previous report by
MORIEARTY et al. !l on Cutaneous Leishmania-
sis in Brazil. These Authors, however, did
not report the histological classification of the
lesions under examination. We tried to find
a possible correlation between plasma cells
containing Russel Bodies and a specific type
of histological reaction. This correlation ho-
wever does not seem to be detectable since the
percentage of biopsies showing Russel Bodies
is not significantly different from histological
group to histological group. Moreover, the
plasma cells containing Russel bodies are ran-
domly scattered among the inflammatory in-
filtrate, without any specific relationship to
areas of necrosis or granuloma formations.

At present it seems impossible to give an
explanation of the real function of these in-
tracellular inclusions of immunoglobulins: their
presence in different histological groups with
different tissue reactions, suggests that it is
an unspecific mechanism of imparied IgG pro-
duction and secretion. However, we think
that the presence of Russel Bodies 311 may be
an adjunctive criterion to RIDLEY’s classifi-
cation 7. Analogously Russel Bodies are a sig-
nificant diagnostic mean?$ in other lesions such
as those due to Klebsiella rhinoscleromatis.

RESUMO

Aspectos histologicos e imunohistoquimicos da
leishmaniose cutinea na Nicaragua.

Foram estudadas 60 biopsias cutaneas de
58 pacientes nicaraguenses com leishmaniose
tegumentar e ainda nio em tratamento tera-
péutico.

Quase todas as biopsias foram classifica-
das nos grupos histopatolégicos de Ridley: 36
(60%) foram incluidas no grupo B (“diffuse
necrosis”), 14 (23%) no grupo C (“focal ne-
crosis”), 7 (11.6%) no grupo D (“reactive tu-
berculoid”). Somente 3 biopsias ficaram sem
classificacao.

N#o se achou nenhum caso que se pudesse
classificar nos grupos A e E.

Em 18 casos, usando método imunohis-
toquimico, foram observados corpusculos de
Russel. Destes 18 casos 17 eram IgM positi-
vos e s6 1 IgG positivo.

Nao se descobriu correlacdo entre os gru
pos histopatolégicos e a presenca de corpus-
culos de Russel.

Todavia se imagina que os corpusculos de
Russel possam ter um significado diagndstico
(como um critério adjunto).

Pode-se supor também uma correlacao
entre as numerosas alteracoes morfoldgicas e
as diferentes espécies de leishmanias.
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