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Cutaneous biopsies (n = 94) obtained from 88 patients with American tegumentary leishmaniasis
were studied by conventional and immunohistochemical techniques.  Specimens were distributed as
active lesions of cutaneous leishmaniasis (n = 53) (Group I), cicatricial lesions of cutaneous leishma-
niasis (n = 35) (Group II) and suggestive scars of healed mucosal leishmaniasis patients (n = 6) (Group
III).  In addition, active cutaneous lesions of other etiology (n = 24) (Group C1) and cutaneous scars
not related to leishmaniasis (n = 10) (Group C2) were also included in the protocol.  Amastigotes in
Group I biopsies were detected by routine histopathological exam (30.2%), imprint (28.2%), culture
(43.4%), immunofluorescence (41.4%) and immunoperoxidase (58.5%) techniques; and by the five
methods together (79.3%).  In Group II, 5.7% of cultures were positive.  Leishmanial antigen was also
seen in the cytoplasm of macrophages and giant cells (cellular pattern), vessel walls (vascular pattern)
and dermal nerves (neural pattern).  Positive reaction was detected in 49 (92.5%), 20 (57%) and 4
(67%)  biopsies of Groups I, II and III, respectively.  Antigen persistency in cicatricial tissue may be
related to immunoprotection or, on the contrary, to the development of late lesions.  We suggest that the
cellular, vascular and neural patterns could be applied in the immunodiagnosis of active and cicatri-
cial lesions in which leishmaniasis is suspected.
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American tegumentary leishmaniasis (ATL) is
endemic in Brazil.  The most common species are
Leishmania (Viannia) guyanensis,  L. (Leishma-
nia) amazonensis, and L. (V.) braziliensis, which
has the widest geographical distribution and is the
most prevalent, mainly outside the Amazon region
in metropolitan areas, such as Rio de Janeiro
(Marzochi & Marzochi 1994).

Treated or not, after some months, cutaneous
ulcers are prone to heal, leaving round, smooth,
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shiny scars, that are still described as atrophic,
hairless and depressed with hypo or hyperpig-
mented areas (Marsden et al. 1984).

It has been suggested that by an hematogenic
parasite dissemination patients may develop the
mucocutaneous form of leishmaniasis (MCL)
(Martinez et al. 1992),  at the same time as the cutane-
ous lesions, or from months to years after it has
been healed (Walton et al. 1973).   In these cases,
besides the active mucous lesions, patients present
one or more cutaneous scars, probably related to
the primary infection.  These concepts are so well
established that patients with positive Montenegro’s
skin test (MST) and cutaneous scar are referred as
“former cutaneous leishmaniasis” (CL) patients.
Quite often, one can find references to the “scar of
the primary cutaneous lesion” in patients with MCL
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(Jones et al. 1987, Aguilar et al. 1989).  However, it
would not be possible to make a secure diagnosis of
old ATL cases by the conventional techniques. In
the endemic areas of ATL other common diseases,
such as bacterial infections, may also heal leaving a
clinically indistinguishable scar and “typical scars”
may be found both in MST positive and negative
patients (Coimbra Jr. et al. 1996).

The presence of spontaneous reactivation
(Weigle et al. 1985), transmission by organ trans-
plants (Golino et al. 1992) and cases in immunosup-
pressed patients (Coura et al. 1987) suggest the
persistence of the parasites in humans (Rossell et
al. 1992, Aebischer 1994).  In these cases, diagno-
sis depends on the finding of parasites in the reac-
tivated lesion, what is another evidence that scars
may shelter amastigotes that could be responsible
for active lesions, although the possibility of a new
infection can not be excluded (Oliveira 1977, Saravia
et al. 1990).

Immunohistochemical techniques have proven
successful in the diagnosis of ATL (Weigle et al.
1987).  So we decided to verify the utility of  these
techniques for the identification of parasites in
former CL scars and suggestive scars in previously
healed MCL patients.  In this paper we compared
histopathological and immunohistochemical results
found in active lesions from 47 CL patients with
those from cutaneous scars in 41 previously healed
ATL patients.

MATERIALS AND METHODS

Patients and controls  -  We studied 88 ATL
Brazilian patients,  distributed in three groups, ac-
cording to the clinical form of the disease and pres-
ence or absence of active lesions.  Group I: 47 pa-
tients with active CL; Group II:  35 patients  previ-
ously treated for CL who presented scars; Group
III :  6 patients treated for MCL and, at the time of
their former disease, had presented suggestive cu-
taneous scars.  Two control groups were included:
Control group 1 (C1) – 22 patients with other cuta-
neous lesions in which a clinical and histopatho-
logical differential diagnosis with ATL could be
established;  and Control group 2 (C2) – Formed by
8 healthy volunteers who presented unrelated scars.

After informed consent (to participate in the
study) and submitting to a skin biopsy at the scar
site, patients and controls underwent anamnesis,
physical, dermatological and otorhinolaryngolo-
gical examinations.  The latter included anterior rhi-
noscopy by means of a nasal speculum, posterior
rhinoscopy  and laryngoscopy (Hopkins optics 0º
e 90º). Other exams included MST, indirect immun-
ofluorescence antibody test (IIF) and skin biopsy.

Montenegro’s skin test  -  Parasite antigens (lei-
shmanin) containing 40 µg of proteic nitrogen/ml

was obtained from the Instituto de Ciências
Biológicas da Universidade Federal de Minas
Gerais, Brazil (Melo et al. 1977).  The magnitude of
skin response was measured 48 h after intradermal
injection of  0.1 ml of the antigen at  the anterior
face of forearm. The diameter of induration was
measured in millimeters by outlining the indurated
border with a ball-point pen and transferring to
paper dampened  with 70% ethanol for permanent
record (Sokal 1975).  Any induration of 5 mm or
more was considered positive.  All tests were per-
formed and measured by a single observer.

Serological reaction  -  An IIF was performed
in order to detect anti-Leishmania antibodies.  Goat
IgG, conjugated with fluorescein isothiocyanate
anti-human IgG was used (Sigma).  The serial two-
fold dilution of the serum was done in phosphate-
buffered saline (PBS).  Antibody titers ≥ 1:45 were
considered positive. The fluorescence was evalu-
ated with an epifluorescence microscope (Axiophot-
Zeiss, Germany) (Souza et al. 1982).

Biopsies  -  Incisional skin biopsy specimens
from the borders of 128 active lesions or scars were
performed throughout the previously defined
groups (some patients were submitted to more than
one biopsy).  After careful sterilization of the bi-
opsy site, local anesthesia with 2% lidocaine was
carried out. The specimen was divided into three
fragments: the first was fixed in 10% buffered for-
malin, embedded in paraffin and stained with
Haematoxylin-Eosin, Grocott, Ziehl-Neelsen, and
immunoperoxidase (Luna 1968). Before fixing in
methanol, an imprint was performed and stained
with Giemsa for microscopical examination (Luna
1968).  The second was kept in sterile saline plus
antibiotics (200 UI/ml penicillin and  200 µg/ml strep-
tomycin) and kept at  4-8°C to the following day,
when the specimen was triturated and then culti-
vated in enriched blood agar medium (NNN) in
which LIT was added. Observation was carried out
every 3-5 days, in order to detect the presence of
Leishmania promastigotes for up to 30 days. The
isolated parasites were characterized by isoenzyme
electrophoresis (Momen et al. 1985) and restriction
fingerprints of kDNA analysis (Pacheco et al. 1986).
The third fragment was embedded on OCT medium
(Ames Co. Elkhart, IN) and promptly frozen in liq-
uid nitrogen. All specimens were kept at -70°C until
immunofluorescence was performed.

Anti-Leishmania serum  -  Anti-Leishmania se-
rum was obtained in rabbits after two intramuscu-
lar inoculations (1 week interval) with 108

promastigotes emulsified in complete Freünd’s ad-
juvant.  We utilized a Leishmania isolated from a
CL patient from the Southern region of Brazil and
maintained in the laboratory.  One week after the
second injection the animals were inoculated three
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times intravenously on alternate days with 107 vi-
able promastigotes.  The rabbits were bled seven
days after the last injection (Sartori et al. 1987).
Antibody titres were tested by IIF (Shaw & Volles
1964).  Anti-Leishmania serum was applied on his-
tological sections at 1:160 dilution and reaction in-
cubated overnight at 4-6ºC.

Anti-IgM, IgG, IgA and C3 antibodies  -  Lyo-
philized anti human IgM, IgG, IgA and C3 fluores-
cein conjugated antibodies (Behring Institute,
France) were prepared according to manufacturer
instructions and applied on histological sections
at 1:20 dilution, for 20 min at room temperature.

Immunoperoxidase technique - Histological sec-
tions were deparaffinized in xylene and rehydrated
in alcohol and water. Inhibition of endogenous per-
oxidase was performed with a 30% hydrogen perox-
ide-methanol solution. Sections were incubated with
goat normal serum (30 min at 37ºC), and then with
anti-L. (V.) braziliensis serum. Incubations with
biotinylated goat anti-rabbit antibody and with avi-
din-biotin-peroxidase complex (ABC Vectastain Kit,
Vector Laboratories, Inc., USA) were carried out for
30 min at 37ºC. Positive reaction was detected with
3-amino-9-etil-carbazol solution.  An histological
sample with many Leishmania amastigotes was used
as a positive control.  Normal rabbit serum was ap-
plied instead of the anti-Leishmania serum in a nega-
tive control (Sartori et al. 1987).

IIF technique  -  Frozen sections were fixed in
acetone for 10 min, washed in PBS and incubated
with rabbit anti-L. (V.) braziliensis serum , or with
anti-IgG, IgM, IgA and C3 antibodies at 37ºC for 30
min.  Sections treated with anti-Leishmania serum
were overlaid with goat anti-rabbit immunoglobu-
lin fluorescein conjugated antibody (Vector Labo-
ratories, Inc., USA) for 30 min at 37ºC and mounted
in glycerol.  Positive and negative controls were
similar to those performed in the immunoperoxidase
protocol described above.

Statistical methods  -  The F-test,  Chi-square
for linear trends and Chi-square paired test (Mc
Nemar) were utilized in the statistical analysis.

RESULTS

Patients and controls  -  Data concerning the
number of patients studied, their MST, IIF the dis-
ease or cutaneous scar evolution and number of
biopsies performed, are presented in Table I.

Most patients of Group I (39 out of 47) lived in
Rio de Janeiro City.  Lesions were present for less
than 4 months in 37 cases (71.7%). Cutaneous ul-
cers were observed in 40 patients.  Mucosal exam
was normal in all patients.  A good therapeutic re-
sponse to different antimonial treatment protocols
(Oliveira-Neto et al. 1997a, b, c) was observed in  41
patients; 4 of them abandoned treatment and 2 had
no clinical improvement.

Group II  patients were from endemic areas of
Rio de Janeiro City, where they still lived. The time
elapsed after CL treatment varied between one and
14 years.  A cutaneous atrophic scar was observed
in all of them and no mucosal lesion was detected.

The six members of Group III came from other
Brazilian areas but were living in Rio de Janeiro.
The time elapsed after  MCL treatment varied be-
tween 5 and 12 years. All were asymptomatic, with
no active mucosal lesions and presented cutane-
ous scars that could result from previous CL that
spontaneously healed without any specific treat-
ment, between  18 and 37 years ago.

From the 22 patients of Group C1, 9 lived in areas
of active ATL transmission, while 13 reported fortu-
itous visits to those areas.  Active mucosal lesions
together with cutaneous lesions were present in 5
patients. Twenty-four biopsies were performed and
histopathological report was compatible with
paracoccidiodomycosis (5 cases) , tuberculosis (4
cases), sporotrichosis (2 cases), granuloma annulare
(2 cases), basal cell epithelioma (2 cases), heman-

TABLE  I

Clinical features of controls and leishmaniasis patients

Evolution time of No. of
Groups No. of Age Gender   Positive MST   Positive disease or scar skin

subjects (mean±SD) M F  ratioa serology ratioa (mean±SD)  biopsies

G I 47 28.7±19.0 31 16 42/44 21/40    6.3±13.6 month 53
G II 35 30.4±14.6 20  15 35/35   5/35  5.5±3.4  year 35
G III 6 44.1±6.6 2 4 6/6 2/6 31.3±7.0  year 6
C1 22 34.2±12.7 12 10   2/10 2/9     28.2±35.9 month 24
C2 8 28.9±6.5 6 2 0/8 0/8 21.2±8.2  year 10

G I: active cutaneous leishmaniasis (CL); G II: remaining cutaneous scars from former CL infection; G III: suggestive
cutaneous scars from treated mucocutaneous leishmaniasis subjects;  C1: control group with active lesions due to
other diseases; C2: healthy control group with unrelated scars; a: positive tests/number of tests accomplished ratio;
MST: Montenegro’s skin test; SD: standard deviation
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gioma (2 cases), tuberculoid leprosy (2 cases),
erythema induratum (1 case), cutaneous ulcer of
sickle cell disease (1 case), eritema annulare
centrifugum (1 case), lichen planus (1 case), and ul-
cerated histiocytoma (1 case).  Of those, one patient
in whom a diagnosis of paracoccidioidomycosis was
made, presented IIF IgG = 1:45 and a MST = 30 mm.
A second one, also with paracoccidioidomycosis,
presented IIF IgG = 1:45; and a third patient , with
tuberculosis, presented a MST = 6 mm.

The eight healthy volunteers (Group C2) were
health professionals living in non endemic areas of
Rio de Janeiro.  They had no clinical history of ATL
and no mucosal lesions. Ten biopsies were per-
formed, 8 of which in vaccinal (anti-smallpox ) scars
and 2 in old traumatic scars.

Histopathology and imprints  -  Histopathol-
ogical exams were performed in all cases.  Different
patterns were identified.  For the active lesions
groups (Group I and C1), two different patterns were
identified:  (i) chronic non specific inflammatory
reaction -  diffuse infiltrate composed of lympho-
cytes, plasma cells, macrophages, granulocytes and
cellular debris;  (ii) granulomatous reaction - same
pattern as mentioned above, associated with epi-
thelioid cells and granuloma formation, frequently,
with giant cells.  Moreover, “vasculitis”  (presence
of inflammatory cells on the wall of blood vessels),
“neuritis”   (perineural inflammatory infiltrate, also
observed in the vicinities of dermal nerves) and
necrosis alterations were reported.  For the cicatri-
cial lesions (Group II, III and C2), observations in-
dicated the presence of dermal fibrosis (dense con-
nective tissue without others findings) and
“perivascular infiltrates”   (mononuclear cells
around dermal vessels).  Results are shown in Table
II.   Amastigotes were detected in tissue sections
and in imprints  in Group I (Table III), but not in the
other groups.

Leishmania culture  -  Results from Group I are
shown in Table III.   In two patients (5.7%) of Group
II, treated  8 and 11 years before, respectively, cul-
tures were positive and in one of them the isolated
parasite was identified as L. (V.) braziliensis.  Cul-
ture was negative in the other groups, for a 30 days
period of observation.

Anti-L. (V.) braziliensis serum immunoperoxi-
dase staining  -  Four different patterns were iden-
tified: (i) amastigotes, seen only in Group I; (ii) cel-
lular pattern: positive reaction detected in the cy-

TABLE II

Histopathological analysis in the different groups

Group Ia Group IIb Group IIIc Group C1d Group C2e

(n = 53) (n = 35) (n = 6) (n = 24) (n = 10)

Histopathological findings n    (%) n   (%) n    (%) n    (%) n    (%)

Chronic non specific  inflammatory reaction    14   (26.5) - - 6   ( 25) -
Granulomatous reaction    39   (73.5) - - 13   (54.1) -
Necrosis    32   (60.3) - -   5   (20.8) -
Vasculitis 26   (49) - -   6    ( 25) -
Neuritis    27f  (69.2) - -   1    (4.1) -
Cicatricial fibrosis - 10  (28) 2    (33) - 6   (60)
Perivascular infiltrate - 25  (72) 4    (67) - 4   (40)

a: active cutaneous leishmaniasis (CL); b: remaining cutaneous scars from former CL infection;  c: suggestive cutaneous
scars from treated mucocutaneous leishmaniasis patients; d: control group with active lesions due to other diseases;
e: healthy control group with unrelated scars; f: neural structures were not seen in 14 (26.4%) patients.  Neuritis
however could be seen in 27 out of 39 subjects were visualization of dermal nerves was feasible.

TABLE  III

Comparison between different methods for the
detection of amastigotes and other non-parasitological
diagnostic procedures in active cutaneous leishmaniasis

patients (Group I)

Group I – active cutaneous leishmaniasis

Positive Total number
tested

Method n       (%) (= 100%)

1) Skin test   42    (95.4) 44
2) Serology (IIF-IgG)   21    (52.5) 40
3) Response to therapy   41    (95.3) 43

4) Histopathologyb   16    (30.2) 53
5) Imprintb   13    (28.2) 46
6) Culturea   23    (43.4) 53
7) Immunoperoxidaseb   31    (58.5) 53
8) Immunofluorescenceb   12    (41.4) 29

9) (1+2+3)c   43    (93.4) 46
10) (4+5+6)c 35    (66) 53
11) (4+5+6+7+8)c   42    (79.3) 53

a: from 23 isolates, six could be identified as Leishmania
(Viannia) braziliensis and one, isolated from an  Amazon
region patient, as L.(V.) guyanensis; b: detection of
amastigotes; c: positive for at least one diagnostic
procedure
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toplasm of mononuclear phagocytic cells or giant
cells; (iii) vascular pattern: positive reaction seen
in vessel wall; and (iv) neural pattern: positive re-
action observed in dermal nerves, seen only in
Group I (Figs 1, 2).

In Group I at least one of these patterns was
detected in 49 out of 53 biopsies fragments
(92.5%).  Amastigotes, identified by visualization
of their nucleus and kinetoplast or by their size
and shape, were seen in 31 out 53 biopsies frag-
ments (58.5%).  The cellular and vascular pattern
were present in 68% and 17% of the samples ex-
amined, respectively.  The neural pattern was ob-
served in 12 out of 47 (25.5%) tissue samples in
which dermal nerves were present, and in 3 of them
amastigotes were seen.

Results of groups I, II and III are shown in Table
IV.  In the control groups  immunoreaction was nega-
tive, except for 5 cases of paracoccidioidomycosis
and one case of sporotrichosis in which yeast struc-
tures were positive. In all groups immunoreaction
was negative when the primary antibody was re-
placed by normal rabbit serum.

Anti-L. (V.) braziliensis serum immunofluores-
cence staining - The immunoreaction patterns de-

scribed above were also seen in the immunofluo-
rescence reaction, except for the neural pattern that
could be obscured by the impossibility to actually
perceive dermal nerves in the dark field (Fig. 2).

In Group I, 18 out of 29 (62%) biopsies showed
positive reaction.  These results and those from
Group II and III are listed in Table IV.

Other 19 studied lesions of Group C1 and 10
scars samples of Group C2 were negative.
Autofluorescence of fungal structures of
Paracoccidioides brasiliensis was noted and not
eliminated when normal rabbit serum was applied
instead of the primary antibody.

Anti-IgG, IgM, IgA and C3 antibodies immun-
ofluorescence  -  Results are shown in Table V.

Statistical analysis (Chi-square Paired Test -
Mc Nemar)  -  In Group I, no correlation was found
between: (i) inflammatory vascular alterations and
the presence of Leishmania antigen (vascular pat-
tern) (p < 0.003);  (ii) the positive patterns found
with the anti-Leishmania antibody and that found
with anti-IgG, IgM, IgA and C3 antibodies (p <
0.008).   However, when Group II and III were ana-
lyzed together we could not refuse those hypoth-
eses (p > 0.05 and p < 0.03, respectively).

Fig. 1:  active lesions of cutaneous leishmaniasis -  a: numerous amastigotes inside macrophage vacuole (immunoperoxidase
- IP 100x);  b: cellular pattern, positive reaction in the cytoplasm of giant cells (IP 100x). Above and at the right the
insert shows a positive reaction at the cytoplasm of macrophages (IP 100x); c: vascular pattern, positive reaction at the
wall of blood vessel (IP 100x);  d: neural pattern, positive reaction inside dermal nerve (IP 100x)
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DISCUSSION

For the differential diagnosis in relation to other
diseases such as leprosy, paracoccidioidomycosis,
tuberculosis, sporotrichosis etc, parasitologic con-
firmation becomes necessary, including the identi-
fication of the parasite.  However, this is not al-
ways possible, since L.(V.) braziliensis grows
poorly in culture media, infects experimental ani-
mals with difficulty and appears in small numbers
in smears and histological sections obtained from
the lesions (Marsden 1986, Barral et al. 1987).  Be-
cause it is difficult to find parasites in active le-
sions (Marsden 1986), indirect ATL diagnosis is
based on epidemiological evidence as well as clini-
cal aspects, MST, serology and histopathological
examination. The magnitude of response to the
specific treatment may also help to confirm the hy-
pothesized diagnosis (Oliveira-Neto et al. 1988).  In
this study, indirect diagnosis was reached in 93.4%
of the patients studied in Group I and that is a high
percentage of  positivity.

The MST can be applied in ATL endemic areas
as an index of disease transmission (Souza et al.
1992), while IgG IIF can show low levels of antibod-
ies or  be negative (Chiari et al. 1973), specially in
one with a single cutaneous lesion of less than three

months duration (Marzochi et al. 1980).   On the other
hand, as it was observed in Group C1, MST can be
positive in persons with other diseases or that are
even apparently healthy (Mendonça et al. 1986,
Coimbra Jr. et al. 1996).  In those conditions, blood
antibodies can also be present (Camargo & Rebonato
1969, Walton et al. 1972).  In addition, spontaneous
healing of lesions that are not leishmaniasis, by the
time of an equivocal antimonial treatment, could lead
to a false diagnosis.  Then, the non parasitological
methods of diagnosis are of limited value. When
parasites are not demonstrated, and there is an atypi-
cal evolution or an unsuccessful therapeutic re-
sponse, diagnosis should be revised. Some patients
of the current study, in that situation, were submit-
ted to more than one biopsy.  The biopsies performed
in cutaneous scars did not result in reactivation in
none of the cases studied up to 10 years after the
study  was concluded, in spite local trauma was re-
ported to be responsible for reactivation of the dis-
ease (Netto et al. 1986).  Because the clinical similar-
ity between small CL scars and smallpox or its immu-
nization injection scars (D’Utra e Silva 1915), we de-
cided to include the last as control group (C2).

In the lesions caused by L. (V.) braziliensis,
the shortage of amastigotes, their partial degrada-

Fig. 2:  scars from cutaneous leishmaniasis - a: vascular findings of inflammatory etiology found in the histological slice
of cutaneous scar (Haematoxilin-Eosin  20x); b: cellular pattern, positive reaction in the cytoplasm of macrophages (im-
munoperoxidase - IP 100x); c: vascular pattern, positive reaction at the wall of blood vessel (IP 40x); d: vascular pattern,
positive reaction at the wall of blood vessel (immunofluorescence 40x)
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TABLE IV

Localization of leishmanial antigen by immunoperoxidase (IP) and immunofluorescence (IIF), in association or
apart, in active lesions of cutaneous leishmaniasis (Group I); remaining scars from cutaneous leishmaniasis

infection (Group II); and in suggestive scars Group III.  IP technique was the most sensitive method for detection
of antigens, but the association of IP and IIF techniques resulted in increased sensitivity in Group II (n = 20,

57%) and Group III (n = 4, 67%). In Group I, there was no statistical difference between positive results and time
span for the evolution of active cutaneous lesions (F-test and  χ2 for Linear Trends,  p>0.05).  In Groups II and

III, cellular and vascular patterns persisted in scars, albeit  there was a striking drop in positivity throughout time
(χ2 for Linear Trends, p<0.000001)

Group I Group II Group III

Localization of IP IIF IP IIF IP IIF
leishmanial antigen n   (%) n   (%) n   (%) n   (%) n   (%) n   (%)

Ama 12  (22.7)    6   (20.7) - - - -
Ama/cell 13  (24.6)    6   (20.7) - - - -
Ama/cell/vasc   6  (11.3) - - - - -
Cell 14  (26.5)   5  (17.2)   2  ( 6) - - 1 (17)
Cell/vasc 3  (5.6) 1  (3.4)   1  ( 3) 1   ( 3) - -
Vasc - -  13  (39)  5   (15) 3  (75) -
Neu 1 (1.8) - - - - -

Positive 49 (92.5) 18 (62.0) 16  (48) 6   (18) 3  (75) 1 (17)
Negative 4    (7.5)  11  (38.0) 17  (52) 27  (82) 1  (25) 5 (83)

Total tested 53 (100) 29 (100) 33 (100) 33 (100)  4 (100)  6 (100)

Ama: amastigotes;  Cell: cellular: positive reaction detected in the cytoplasm of mononuclear phagocytic cells or giant
cells;  Vasc: vascular: positive reaction seen in vessel wall; Neu: neural: positive reaction observed in dermal nerves;
one case in which neural pattern occurred uncombined.  Data: concerned to combined neural pattern not shown.

TABLE V

Localization of positive immunofluorescence reactions for at least one non specific component of inflammatory
response (IgM or IgG or IgA or C3) in the different groups

Immunofluorescence results for IgM or IgG or IgA or C3

Localization of Group I Group II Group III Group C1 Group C2
positive reaction

n   (%) n   (%) n   (%) n   (%) n   (%)

Cell 13   (38)  2  ( 6) 0  5  (33)   0
Cell/vasc 15   (44)  1  ( 3) 0  5  (33)   0
Vasc   4  (12) 11 (32) 2 (33)  1 ( 7)   5 (50)

Positive 32  (94) 14 (41) 2 (33) 11 (73)   5 (50)
Negative 2   ( 6) 20 (59) 4 (67) 4  (27)   5 (50)

Total  34 (100)  34 (100)  6 (100) 15 (100) 10 (100)

Cell: cellular: positive reaction detected in the cytoplasm of mononuclear phagocytic cells or giant cells; Vasc:
vascular: positive reaction seen in vessel wall. I: active cutaneous leishmaniasis (CL); II: remaining cutaneous scars
from former CL infection; III: suggestive cutaneous scars from treated mucocutaneous leishmaniasis patients; C1:
control group with active lesions due to other diseases; C2: healthy control group with unrelated scars

tion and presence of cellular dust often hamper
demonstration of parasites in the tissue.  Therefore
other methods to reach the parasitological diagno-
sis are mandatory (Weigle et al. 1987, Brujin et al.
1993).  In this study the immunoperoxidade tech-
nique was the most sensitive method for detection
of amastigotes in active lesions and association of
different methods resulted in increased sensitivity

(Table III), as also demonstrated by others (Livni et
al. 1983, Salinas et al. 1989).  Even though, in 7 out
of 47 patients of Group I, demonstration of para-
sites could not be done.

In addition, amastigotes were found in dermal
nerves in 3 out 12 active lesions in which the neural
pattern was detected.  These findings could be re-
lated to the fact that cutaneous ulcer is painless



994 Leishmanial Antigens in Active Lesions and Scars � Armando Schubach et al.

(Kubba et al. 1987, Satti et al. 1989).  Neural struc-
tures were not found in the dense connective tis-
sue of scar lesions.

Although vascular and cellular pattern positiv-
ity have been previously described (Sells & Bur-
ton 1981, Ridley & Ridley 1986, Salinas et al. 1989,
Sotto et al. 1989) their possible value in the diagno-
sis of the disease was not stressed.  In our work the
cellular, vascular and neural patterns permitted that
immunoperoxidade technique positive results
reached from 58.5% (amastigote) to 92.5% in Group
I.  However, three patients still would remain with-
out demonstration of amastigotes or their antigens.
PCR reaction was performed in two of these three
negative cases.  Positive PCR was obtained both in
the active and in the 5 years old scar in one patient.
In the second one all performed exams, including
PCR, were negative, and there was no response to
antimonial therapy. In spite of a strong epidemio-
logical history (9 persons in the family group have
had  leishmaniasis in the past 2 years), diagnosis of
ATL in that patient is not likely. The third patient,
in whom PCR was not done, presented positive
MST and a 8 years old cutaneous ulcer that healed
after 30 days treatment with N-methyl-glucamine.

The suggestion for cellular and vascular pat-
terns application in the diagnosis of ATL is coher-
ent with some physiopathologic events. Macroph-
ages are host cells for Leishmania parasites but
also participate in the defense against them (Mauel
1982, Ridley & Ridley 1986).  The granular positive
material found in their cytoplasm should correspond
to Leishmania antigens, as that seen in areas of
necrosis (Ridley & Ridley 1984, 1986).

Although antigen, immunoglobulin and comple-
ment were detected in the current study, statistical
correlation was not achieved between the presence
of antigen and inflammatory cell infiltrate or immu-
noglobulin/complement in vessel wall.  Inflamma-
tory vascular alteration (Magalhães et al. 1982,
Veress & El Hassan 1986) and presence of free leish-
manial antigen, immunoglobulins and complement
were previously described in skin biopsies of ATL
(Ridley & Ridley 1984, 1986).  The authors proposed
that immune complexes would be formed in situ
and that the soluble antigenic component would
localize in the endothelium.

In the present report it was found an anti-Leish-
mania IgG-IIF = 1:45 in 2 patients with paracoccid-
ioidomycosis.  In one of them, the MST was also
positive and a co-infection Leishmania-
Paracoccidioides could be suggested.  However
only fungal structures were positive in their biop-
sies and none of the other immunostaining pat-
terns were detected.   Others (Salinas et al. 1989)
described cross reactivity with P. brasiliensis.

The 41 former ATL patients from which scars
were studied, had a long lasting positive MST re-

sponse after the clinical cure.  Beside the finding of
2 (5.7%) positive cultures in Group II (Schubach et
al. 1998b), persistence of parasite antigen was dem-
onstrated in 21 (60%) out of 35 CL scars (Group II)
and in 4 (66.6%) out of 6 suspected scars of MCL
(Group III).  In another study (Schubach et al. 1998a)
10 patients of Group I were included.  They were
rebiopsed between 48 days and 5 years after anti-
monial therapy and healing of the lesions.  Leish-
mania DNA was demonstrated in the 10 biopsies
of active lesions and in 6 of the respective scars.
Considering that all patients were clinically cured
up to 14 years after treatment, it is attractive to
hypothesize that persistence of parasite in the
healed scar is related to a mechanism of mainte-
nance of the immune response.  This could have
provided a sufficient protection avoiding the ap-
pearance of new clinically detected lesions.

The presence of amastigote, cellular, vascular
and neural patterns in the same active lesions con-
trasts with the predominance of isolated cellular, or
more often, vascular patterns seen in scars.  It is
likely that there is a dynamic and intense process
of amastigotes destruction and subsequent anti-
gen processing in active lesions, while in scars,
the antigen keep still linked to phagocitic mono-
nuclear cells or endothelial cells for many years
after healing.  Alternatively, as suggested by the
finding of  positive cultures in CL scars, there could
be a state of equilibrium between host and parasite
in which a light inflammatory response would al-
low survival of amastigotes sufficient to sustain
the process (Müller 1992, Schubach et al. 1998b).
Others papers reinforce this view (Bogdan et al.
1996, Stenger et al. 1996, Bogdan & Röllinghoff
1998).  Such mechanisms, possibly related to rein-
fection (Saravia et al. 1990) due to repeated
phlebotomine bites in former patients that kept liv-
ing in ATL endemic areas, could have contributed
to the maintenance of the immune response.

The observation that disease duration would
be an important factor in the determination of mag-
nitude of the cellular immune response (Carvalho
et al. 1985) suggests that the hyperactivity observed
in MCL patients  would be related to the fact that,
in this form of the disease, the immunological stimu-
lus would persist for a longer time than in CL. Once
mucosal lesions can appear many years after the
healing of cutaneous lesions (Walton et al. 1973),
CL patients apparently cured, even for many years,
could be in an intermediary phase of the natural
evolution process toward MCL, or , alternatively,
could be in a balance point that determines protec-
tion most of the time, and that just some individu-
als would evolve to the MCL.

The epidemiological importance of clinically
cured patients that keep living in endemic ATL ar-
eas is a subject rarely studied and with a difficult
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approach.  The finding of viable infective parasites
(Schubach et al. 1998b), Leishmania DNA
(Schubach et al. 1998a) and antigen in cicatricial
lesions and Leishmania DNA in the blood (Guevara
et al. 1993) of clinically cured ATL patients could
be related to immunoprotection or, on the contrary,
to the development of later lesions.  This finding
also raises the possibility that these patients could
play a role as a source of infection in the transmis-
sion cycle of the disease (Marzochi & Marzochi
1994).  Finally, these findings also point towards
the perspective to perform a retrospective diagno-
sis of ATL, starting in a suspicious cutaneous scar.
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