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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 ), cicatricial lesions of cutaneous leishma-
niasis (n = 35) (Group Il) and suggestive scars of healed mucosal leishmaniasis patients (n = 6) (Group
). 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 | 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 Il, 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, Il and lll, 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) isshiny scars, that are still described as atrophic,
endemic in Brazil. The most common species ateairless and depressed with hypo or hyperpig-
Leishmania (Viannia) guyanensid.. (Leishma- mented areas (Marsden et al. 1984).
nia) amazonensjsandL. (V.) braziliensiswhich It has been suggested that by an hematogenic
has the widest geographical distribution and is thearasite dissemination patients may develop the
most prevalent, mainly outside the Amazon regiomucocutaneous form of leishmaniasis (MCL)
in metropolitan areas, such as Rio de Janei(®artinez etal. 1992), atthe same time as the cutane-
(Marzochi & Marzochi 1994). ous lesions, or from months to years after it has

Treated or not, after some months, cutaneouseen healed (Walton et al. 1973). In these cases,
ulcers are prone to heal, leaving round, smoothgsides 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
*Corresponding author. Fax: +55-21-2590.9988. E-maiF.kln test (MST) and C%Jta”eou,s Scar are refe'rred as
armando@cpghec.fiocruz.br *former cutaneous leishmaniasis” (CL) patients.
Received 12 September 2000 Quite often, one can find references to the “scar of
Accepted 22 June 2001 the primary cutaneous lesion” in patients with MCL
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(Jones et al. 1987, Aguilar et al. 1989). However, itas obtained from the Instituto de Ciéncias
would not be possible to make a secure diagnosisBfolégicas da Universidade Federal de Minas
old ATL cases by the conventional techniques. Ierais, Brazil (Melo et al. 1977). The magnitude of
the endemic areas of ATL other common diseaseskin response was measured 48 h after intradermal
such as bacterial infections, may also heal leavingmjection of 0.1 ml of the antigen at the anterior
clinically indistinguishable scar and “typical scars’face of forearm. The diameter of induration was
may be found both in MST positive and negativeneasured in millimeters by outlining the indurated
patients (Coimbra Jr. et al. 1996). border with a ball-point pen and transferring to
The presence of spontaneous reactivatiopaper dampened with 70% ethanol for permanent
(Weigle et al. 1985), transmission by organ trangecord (Sokal 1975). Any induration of 5 mm or
plants (Golino et al. 1992) and cases inimmunosupaore was considered positive. All tests were per-
pressed patients (Coura et al. 1987) suggest tf@med and measured by a single observer.
persistence of the parasites in humans (Rossell et Serological reaction- An IIF was performed
al. 1992, Aebischer 1994). In these cases, diagnio-order to detect antieishmaniantibodies. Goat
sis depends on the finding of parasites in the realgG, conjugated with fluorescein isothiocyanate
tivated lesion, what is another evidence that scaamti-human IgG was used (Sigma). The serial two-
may shelter amastigotes that could be responsitfigld dilution of the serum was done in phosphate-
for active lesions, although the possibility of a nevbuffered saline (PBS). Antibody titexd :45 were
infection can not be excluded (Oliveira 1977, Saravieonsidered positive. The fluorescence was evalu-
etal. 1990). ated with an epifluorescence microscope (Axiophot-
Immunohistochemical techniques have proveieiss, Germany) (Souza et al. 1982).
successful in the diagnosis of ATL (Weigle et al. Biopsies - Incisional skin biopsy specimens
1987). So we decided to verify the utility of thesdrom the borders of 128 active lesions or scars were
techniques for the identification of parasites irperformed throughout the previously defined
former CL scars and suggestive scars in previoustyroups (some patients were submitted to more than
healed MCL patients. In this paper we comparedne biopsy). After careful sterilization of the bi-
histopathological and immunohistochemical resultepsy site, local anesthesia with 2% lidocaine was
found in active lesions from 47 CL patients withcarried out. The specimen was divided into three
those from cutaneous scars in 41 previously healégments: the first was fixed in 10% buffered for-
ATL patients. malin, embedded in paraffin and stained with
MATERIALS AND METHODS !—Iaematoxylin;Eosin, Grocott, ZiehI-NeeIsgn, ar_1d
] ) immunoperoxidase (Luna 1968). Before fixing in
Patients and controls- We studied 88 ATL methanol, an imprint was performed and stained
Brazilian patients, distributed in three groups, aGuith Giemsa for microscopical examination (Luna
cording to the clinical form of the disease and prest968). The second was kept in sterile saline plus
ence or absence of active lesio@oup t 47 pa-  antibiotics (200 Ul/ml penicillin and 200 pg/ml strep-
tients with active CLGroup Il: 35 patients previ- tomycin) and kept at 4-8°C to the following day,
ously treated for CL who presented sc&soup  when the specimen was triturated and then culti-
I1I: 6 patients treated for MCL and, at the time of;ated in enriched blood agar medium (NNN) in
their former disease, had presented suggestive Gyhich LIT was added. Observation was carried out
taneous scars. Two control groups were includedyery 3-5 days, in order to detect the presence of
Control group 1 (C1) — 22 patients with other cutat eishmaniapromastigotes for up to 30 days. The
neous lesions in which a clinical and histopathoisolated parasites were characterized by isoenzyme
logical differential diagnosis with ATL could be electrophoresis (Momen et al. 1985) and restriction
established; and Control group 2 (C2) — Formed hgerprints of KDNA analysis (Pacheco et al. 1986).
8 healthy volunteers who presented unrelated scafshe third fragment was embedded on OCT medium
After informed consent (to participate in the(Ames Co. Elkhart, IN) and promptly frozen in lig-
study) and submitting to a skin biopsy at the scalid nitrogen. All specimens were kept at -70°C until
site, patients and controls underwent anamnesifgamunofluorescence was performed.
physical, dermatological and otorhinolaryngolo-  Anti-Leishmania serum Anti-Leishmaniase-
gical examinations. The latter included anterior rhirym was obtained in rabbits after two intramuscu-
noscopy by means of a nasal speculum, posterig{r inoculations (1 week interval) with 80
rhinoscopy and laryngoscopy (Hopkins optics OBromastigotes emulsified in complete Freiind’s ad-
e 900). Other exams included MST, indirect immunj-uvant_ We utilized d.eishmaniasolated from a
ofluorescence antibody test (IIF) and skin biopsyc|_ patient from the Southern region of Brazil and
Montenegro’s skin test Parasite antigens (lei- maintained in the laboratory. One week after the
shmanin) containing 40 ug of proteic nitrogen/mkecond injection the animals were inoculated three
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times intravenously on alternate days witH ¢ Statistical methods The F-test, Chi-square
able promastigotes. The rabbits were bled sevéor linear trends and Chi-square paired test (Mc
days after the last injection (Sartori et al. 1987Nemar) were utilized in the statistical analysis.
Antibody titres were tested by IIF (Shaw & Volles RESULTS

1964). AntiLeishmaniaserum was applied on his- ) )
tological sections at 1:160 dilution and reaction in- Patients and controls- Data concerning the
cubated overnight at 4-6°C. number of patients studied, their MST, IIF the dis-

Anti-IgM, 1gG, IgA and C3 antibodies Lyo- €ase or cutaneous scar evolution and number of

philized anti human IgM, IgG, IgA and C3 fluores-biopsies performed, are presented in Table I.
cein conjugated antibodies (Behring Institute, ~Most patients of Group | (39 out of 47) lived in
France) were prepared according to manufacturiio de Janeiro City. Lesions were present for less
instructions and applied on histological section1an 4 months in 37 cases (71.7%). Cutaneous ul-
at 1:20 dilution, for 20 min at room temperature. Cers were observed in 40 patients. Mucosal exam
Immunoperoxidase techniquilistological sec- Was normal in all patients. A good therapeutic re-
tions were deparaffinized in xylene and rehydrategiPonse to different antimonial treatment protocols
in alcohol and water. Inhibition of endogenous pertOliveira-Neto etal. 1997a, b, c) was observed in 41
oxidase was performed with a 30% hydrogen perosatients; 4 of them abandoned treatment and 2 had
ide-methanol solution. Sections were incubated witR clinical Improvement. _
goat normal serum (30 min at 37°C), and then with Group Il patients were from endemic areas of
anti-L. (V.) braziliensisserum. Incubations with Rio de Janeiro City, where they still lived. The time
biotinylated goat anti-rabbit antibody and with avi-elapsed after CL treatment varied between one and
din-biotin-peroxidase complex (ABC Vectastain Kit, 14 years. A cutaneous atrophic scar was observed
Vector Laboratories, Inc., USA) were carried out fofn all of them and no mucosal lesion was detected.
30 min at 37°C. Positive reaction was detected with The six members of Group Il came from other
3-amino-9-etil-carbazol solution. An histologicalBrazilian areas but were living in Rio de Janeiro.
sample with manieishmaniaamastigotes was used The time elapsed after MCL treatment varied be-
as a positive control. Normal rabbit serum was agween 5 and 12 years. All were asymptomatic, with
plied instead of the antieishmaniaerum in anega- NO active mucosal lesions and presented cutane-
tive control (Sartori et al. 1987). ous scars that could result from previous CL that
IIF technique - Frozen sections were fixed inSpontaneously healed without any specific treat-
acetone for 10 min, washed in PBS and incubatéfent, between 18 and 37 years ago.
with rabbit antit.. (V.) braziliensiserum , or with From the 22 patients of Group C1, 9 lived in areas
anti-IgG, IgM, IgA and C3 antibodies at 37°C for 300f active ATL transmission, while 13 reported fortu-
min. Sections treated with ateishmaniaserum itous visits to those areas. Active mucosal lesions
were overlaid with goat anti-rabbit immunoglobu-together with cutaneous lesions were present in 5
lin fluorescein conjugated antibody (Vector Labo-patients. Twenty-four biopsies were performed and
ratories, Inc., USA) for 30 min at 37°C and mounteflistopathological report was compatible with
in glycerol. Positive and negative controls werdaracoccidiodomycosis (5 cases) , tuberculosis (4
similar to those performed in the immunoperoxidaseases), sporotrichosis (2 cases), granuloma annulare

protocol described above. (2 cases), basal cell epithelioma (2 cases), heman-
TABLE |
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 ratié serology ratié (meanxSD) biopsies
Gl 47 28.7+19.0 31 16 42/44 21/40 6.3+13.6 month 53
Gl 35 30.4+14.6 20 15 35/35 5/35 5.5+£3.4 year 35
Gl 6 44.1+6.6 2 4 6/6 2/6 31.3+7.0 year 6
C1 22 34.2412.7 12 10 2/10 2/9 28.2+35.9 month 24
Cc2 8 28.9+6.5 6 2 0/8 0/8 21.248.2 year 10

G [: active cutaneous leishmaniasis (CL); G II: remaining cutaneous scars from former CL infection; G IlI: suggestive
cutaneous scars from treated mucocutaneous leishmaniasis subjects; C1: control group with active lesions due t
other diseases; C2: healthy control group with unrelated scarssitive 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), Leishmania culture Results from Group | are
erythema induratum (1 case), cutaneous ulcer shownin Table lll. In two patients (5.7%) of Group
sickle cell disease (1 case), eritema annulalg treated 8 and 11 years before, respectively, cul-
centrifugum (1 case), lichen planus (1 case), and ulires were positive and in one of them the isolated
cerated histiocytoma (1 case). Of those, one patigrairasite was identified &s (V.) braziliensis Cul-
in whom a diagnosis of paracoccidioidomycosis watkire was negative in the other groups, for a 30 days
made, presented IIF IgG = 1:45 and a MST = 30 mnperiod of observation.
A second one, also with paracoccidioidomycosis, Anti-L. (V.) braziliensis serum immunoperoxi-
presented IIF IgG = 1:45; and a third patient , witlilase staining- Four different patterns were iden-
tuberculosis, presented a MST =6 mm. tified: (i) amastigotesseen only in Group I; (idel-
The eight healthy volunteers (Group C2) weréular pattern positive reaction detected in the cy-
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- TABLE I
formed, 8 of which in vaccinal (anti-smallpox ) scars  Comparison between different methods for the
and 2 in old traumatic scars. detection of amastigotes and other non-parasitological
Histopathology and imprints- Histopathol- diagnostic procedurgs in active cutaneous leishmaniasis
ogical exams were performed in all cases. Different patients (Group 1)
patterns were identified. For the active lesions Group | — active cutaneous leishmaniasis
groups (Qroyp I and_Cl), two dlff_e_rent patterns were Positive  Total number
identified: (i) chronic non specific inflammatory ——— iested
reaction- diffuse infiltrate composed of lympho- \ethod N (%)  (200%)
cytes, plasma cells, macrophages, granulocytes and

cellular debris; (iigranulomatous reactionsame 1) g:irglgegS; (IF-IgG) gi Egggg 33
pattern as mentioned above, associated with efj Response to therapy 41 (95.3) 43

thelioid cells and granuloma formation, frequently,

with giant cells. Moreovetyasculitis” (presence ~4) Histopathology 16 (30.2) 53
of inflammatory cells on the wall of blood vessels)3) Imprinf 13 (28.2) 46
“neuritis” (perineural inflammatory infiltrate, also ©) Culturé 23 (43.4) o3

) Immunoperoxida¥e 31 (58.5) 53

observed in the vicinities of dermal nerves) an ) Immunofiuorescene 12 (41.4) 29
necrosisalterations were reported. For the cicatri- '

cial lesions (Group 1, Ill and C2), observations in-g) (1+2+3§ 43 (93.4) 46
dicated the presenceddrmal fibrosigdense con- 10) (4+5+6% 35 (66) 53
nective tissue without others findings) andll) (4+5+6+7+8) 42 (79.3) 53

“perivascular infiltrates” (mononuclear c_ells : from 23 isolates, six could be identified.agshmania
around dermal vessels). Results are shown in TaQi@annia) braziliensignd one, isolated from an Amazon

Il.  Amastigotes were detected in tissue sectionggion patient, as.(V.) guyanensis; :detection of
and in imprints in Group | (Table II), but not in theamastigotesg: positive for at least one diagnostic
other groups. procedure

TABLE Il
Histopathological analysis in the different groups

Group B Group IP  Group II€  Group C# Group C2
(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 27 (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 (Gl y;emaining cutaneous scars from former CL infectisuggestive cutaneous
scars from treated mucocutaneous leishmaniasis patients)trol group with active lesions due to other diseases;
e: healthy control group with unrelated scdrsjeural 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.
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toplasm of mononuclear phagocytic cells or gianscribed above were also seen in the immunofluo-
cells; (iii) vascular patternpositive reaction seen rescence reaction, except for the neural pattern that
in vessel wall; and (iveural patternpositive re- could be obscured by the impossibility to actually
action observed in dermal nerves, seen only iperceive dermal nerves in the dark field (Fig. 2).
Group | (Figs 1, 2). In Group |, 18 out of 29 (62%) biopsies showed
In Group | at least one of these patterns wagsositive reaction. These results and those from
detected in 49 out of 53 biopsies fragment&roup Il and Ill are listed in Table IV.
(92.5%). Amastigotes, identified by visualization  Other 19 studied lesions of Group C1 and 10
of their nucleus and kinetoplast or by their sizescars samples of Group C2 were negative.
and shape, were seen in 31 out 53 biopsies fra§utofluorescence of fungal structures of
ments (58.5%). The cellular and vascular patterfRaracoccidioides brasiliensisas noted and not
were present in 68% and 17% of the samples egliminated when normal rabbit serum was applied
amined, respectively. The neural pattern was olnstead of the primary antibody.
served in 12 out of 47 (25.5%) tissue samples in Anti-IgG, IgM, IgA and C3 antibodies immun-
which dermal nerves were present, and in 3 of theofluorescence- Results are shown in Table V.
amastigotes were seen. Statistical analysis (Chi-square Paired Test -
Results of groups |, Il and Il are shown in TableMc Nemar)- In Group I, no correlation was found
IV. Inthe control groups immunoreaction was negabetween: (i) inflammatory vascular alterations and
tive, except for 5 cases of paracoccidioidomycosithe presence dfeishmaniaantigen (vascular pat-
and one case of sporotrichosis in which yeast strutern) < 0.003); (ii) the positive patterns found
tures were positive. In all groups immunoreactionvith the antiteishmaniaantibody and that found
was negative when the primary antibody was rewith anti-lgG, IgM, IgA and C3 antibodiep &
placed by normal rabbit serum. 0.008). However, when Group Il and Ill were ana-
Anti-L. (V.) braziliensis serum immunofluores-yzed together we could not refuse those hypoth-
cence staining The immunoreaction patterns de-esesjf>0.05 andp< 0.03, respectively).

c . -

Fig. 1: active lesions of cutaneous leishmaniasis - a: numerous amastigotes inside macrophage vacuole (immunoperoxidast
- 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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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)

DISCUSSION months duration (Marzochi et al. 1980). On the other

For the differential diagnosis in relation to othethand, as it was observed in Group C1, MST can be
diseases such as leprosy, paracoccidioidomycospgsitive in persons with other diseases or that are
tuberculosis, sporotrichosis etc, parasitologic coreven apparently healthy (Mendonca et al. 1986,
firmation becomes necessary, including the identiCoimbra Jr. et al. 1996). In those conditions, blood
fication of the parasite. However, this is not alantibodies can also be present (Camargo & Rebonato
ways possible, sinck.(V.) braziliensisgrows 1969, Walton et al. 1972). In addition, spontaneous
poorly in culture media, infects experimental anihealing of lesions that are not leishmaniasis, by the
mals with difficulty and appears in small numbergime of an equivocal antimonial treatment, could lead
in smears and histological sections obtained froro a false diagnosis. Then, the non parasitological
the lesions (Marsden 1986, Barral etal. 1988 methods of diagnosis are of limited value. When
cause it is difficult to find parasites in active le-parasites are not demonstrated, and there is an atypi-
sions (Marsden 1986), indirect ATL diagnosis igal evolution or an unsuccessful therapeutic re-
based on epidemiological evidence as well as clinsponse, diagnosis should be revised. Some patients
cal aspects, MST, serology and histopathologicalf the current study, in that situation, were submit-
examination. The magnitude of response to thied to more than one biopsy. The biopsies performed
specific treatment may also help to confirm the hyin cutaneous scars did not result in reactivation in
pothesized diagnosis (Oliveira-Neto et al. 1988). Inone of the cases studied up to 10 years after the
this study, indirect diagnosis was reached in 93.4%tudy was concluded, in spite local trauma was re-
of the patients studied in Group | and that is a higborted to be responsible for reactivation of the dis-
percentage of positivity. ease (Netto et al. 1986). Because the clinical similar-

The MST can be applied in ATL endemic area#ty between small CL scars and smallpox or its immu-
as an index of disease transmission (Souza et mization injection scars (D'Utra e Silva 1915), we de-
1992), while IgG IIF can show low levels of antibod-cided to include the last as control group (C2).
ies or be negative (Chiari et al. 1973), specially in In the lesions caused hy (V.) braziliensis
one with a single cutaneous lesion of less than thréee shortage of amastigotes, their partial degrada-
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tion and presence of cellular dust often hampdiable 1), as also demonstrated by others (Livni et
demonstration of parasites in the tissue. Therefoe. 1983, Salinas et al. 1989). Even though, in 7 out
other methods to reach the parasitological diagnof 47 patients of Group |, demonstration of para-
sis are mandatory (Weigle et al. 1987, Brujin et abites could not be done.

1993). In this study the immunoperoxidade tech- In addition, amastigotes were found in dermal
nigue was the most sensitive method for detectiamerves in 3 out 12 active lesions in which the neural
of amastigotes in active lesions and association phttern was detected. These findings could be re-
different methods resulted in increased sensitivitiated to the fact that cutaneous ulcer is painless

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 Il); and in suggestive scars Group Ill. 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 Il (n = 20,
57%) and Group Il (n = 4, 67%). In Group |, there was no statistical difference between positive results and time
span for the evolution of active cutaneous lesifateétand x2 for Linear Trends, p>0.05 In Groups Il and
I1l, cellular and vascular patterns persisted in scars, albeit there was a striking drop in positivity throughout time
(X2 for Linear Trends, p<0.000001

Group | Group I Group Il
Localization of IP IF IP IIF IP IF
leishmanial antigen n (%) n (%) n (%) n (%) n (%) n (%)
Ama 12 (22.7) 6 (20.7) - - - -
Ama/cell 13 (24.6) 6 (20.7) - - - -
Ama/celllvasc 6(11.3) - - - - -
Cell 14 (26.5) 5 (17.2) 2 (6) - - 1(17)
Celllivasc 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 1gG or IgA or C3) in the different groups

Immunofluorescence results for IgM or IgG or IgA or C3

Localization of Group | Group Il Group I Group C1 Group C2
positive reaction

n (%) n (%) n (%) n (%) n (%)
Cell 13 (38) 2 (6) 0 5 (33) 0
Celllivasc 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) 2059) 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; Ill: 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
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(Kubba et al. 1987, Satti et al. 1989). Neural strusponse after the clinical cure. Beside the finding of
tures were not found in the dense connective ti&(5.7%) positive cultures in Group Il (Schubach et
sue of scar lesions. al. 1998b), persistence of parasite antigen was dem-
Although vascular and cellular pattern positiv-onstrated in 21 (60%) out of 35 CL scars (Group Il)
ity have been previously described (Sells & Burand in 4 (66.6%) out of 6 suspected scars of MCL
ton 1981, Ridley & Ridley 1986, Salinas et al. 1989Group lll). In another study (Schubach et al. 1998a)
Sotto et al. 1989) their possible value in the diagnd-0 patients of Group | were included. They were
sis of the disease was not stressed. In our work thebiopsed between 48 days and 5 years after anti-
cellular, vascular and neural patterns permitted thatonial therapy and healing of the lesiongish-
immunoperoxidade technique positive resultsnaniaDNA was demonstrated in the 10 biopsies
reached from 58.5% (amastigote) to 92.5% in Grougpf active lesions and in 6 of the respective scars.
I. However, three patients still would remain with-Considering that all patients were clinically cured
out demonstration of amastigotes or their antigensp to 14 years after treatment, it is attractive to
PCR reaction was performed in two of these threeypothesize that persistence of parasite in the
negative cases. Positive PCR was obtained bothliealed scar is related to a mechanism of mainte-
the active and in the 5 years old scar in one patiemance of the immune response. This could have
In the second one all performed exams, includingrovided a sufficient protection avoiding the ap-
PCR, were negative, and there was no responsegtearance of new clinically detected lesions.
antimonial therapy. In spite of a strong epidemio- The presence of amastigote, cellular, vascular
logical history (9 persons in the family group havend neural patterns in the same active lesions con-
had leishmaniasis in the past 2 years), diagnosistoésts with the predominance of isolated cellular, or
ATL in that patient is not likely. The third patient, more often, vascular patterns seen in scars. It is
in whom PCR was not done, presented positivigkely that there is a dynamic and intense process
MST and a 8 years old cutaneous ulcer that healefl amastigotes destruction and subsequent anti-
after 30 days treatment with N-methyl-glucamine.gen processing in active lesions, while in scars,
The suggestion for cellular and vascular patthe antigen keep still linked to phagocitic mono-
terns application in the diagnosis of ATL is cohernuclear cells or endothelial cells for many years
ent with some physiopathologic events. Macrophafter healing. Alternatively, as suggested by the
ages are host cells fareishmaniaparasites but finding of positive culturesin CL scars, there could
also participate in the defense against them (Maukeé a state of equilibrium between host and parasite
1982, Ridley & Ridley 1986). The granular positivein which a light inflammatory response would al-
material found in their cytoplasm should correspontbw survival of amastigotes sufficient to sustain
to Leishmaniaantigens, as that seen in areas dhe process (Muller 1992, Schubach et al. 1998b).
necrosis (Ridley & Ridley 1984, 1986). Others papers reinforce this view (Bogdan et al.
Although antigen, immunoglobulin and comple-1996, Stenger et al. 1996, Bogdan & Réllinghoff
ment were detected in the current study, statistichP98). Such mechanisms, possibly related to rein-
correlation was not achieved between the presenfection (Saravia et al. 1990) due to repeated
of antigen and inflammatory cell infiltrate or immu-phlebotomine bites in former patients that kept liv-
noglobulin/complement in vessel wall. Inflamma-ng in ATL endemic areas, could have contributed
tory vascular alteration (Magalhdes et al. 1982p the maintenance of the immune response.
Veress & El Hassan 1986) and presence of free leish- The observation that disease duration would
manial antigen, immunoglobulins and complementte an important factor in the determination of mag-
were previously described in skin biopsies of ATLnitude of the cellular immune response (Carvalho
(Ridley & Ridley 1984, 1986). The authors proposeét al. 1985) suggests that the hyperactivity observed
that immune complexes would be formed in situn MCL patients would be related to the fact that,
and that the soluble antigenic component woulgh this form of the disease, the immunological stimu-
localize in the endothelium. lus would persist for a longer time than in CL. Once
In the present report it was found an drtish- mucosal lesions can appear many years after the
manialgG-IIF = 1:45 in 2 patients with paracoccid-healing of cutaneous lesions (Walton et al. 1973),
ioidomycosis. In one of them, the MST was als€&L patients apparently cured, even for many years,
positive and a co-infectionLeishmania- could be in an intermediary phase of the natural
Paracoccidioidescould be suggested. Howeverevolution process toward MCL, or , alternatively,
only fungal structures were positive in their biop-could be in a balance point that determines protec-
sies and none of the other immunostaining pation most of the time, and that just some individu-
terns were detected. Others (Salinas et al. 1988ls would evolve to the MCL.
described cross reactivity with brasiliensis The epidemiological importance of clinically
The 41 former ATL patients from which scarscured patients that keep living in endemic ATL ar-
were studied, had a long lasting positive MST reeas is a subject rarely studied and with a difficult
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approach. The finding of viable infective parasite€oura JR, Galvdo-Castro B, Grimaldi Jr G 1987. Dis-
(Schubach et al. 1998b).eishmaniaDNA seminated American cutaneous leishmaniasis in a
(Schubach et al. 1998a) and antigen in cicatricial Patient with AIDS.Mem Inst Oswaldo Cruz82
lesions andleishmanieDNA in the blood (Guevara _, 81-582. . .

et al. 1993) of clinically cured ATL patients couIdD Utra e Silva O 1915. Sobre a leishmaniose tegumentar

. . e seu tratamentddem Inst Oswaldo Cruz 213-
be related to immunoprotection or, on the contrary, 248

to the development of later lesions. This findings,jing A, Duncan JM, Zeluff B, DePriest J, McAllister
also raises the possibility that these patients could Ha Radovancevic B, Frazier OH 1992. Leishma-

play a role as a source of infection in the transmis- niasis in a heart transplant patiedtHeart Lung
sion cycle of the disease (Marzochi & Marzochi  Transplant11: 820-823.

1994). Finally, these findings also point toward$suevara P, Ramires JL, Rojas E, Scorza JV, Gonzalez N,
the perspective to perform a retrospective diagno- Afiez N 1993.Leishmania braziliensis blood 30

sis of ATL, starting in a suspicious cutaneous scay. Years after curd.ancet 341 1341.
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