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ACTIVE CUTANEQUS LEISHMANIASIS IN BRAZIL, INDUCED
BY LEISHMANIA DONOVANI! CHAGAS/

M.P. OLIVEIRA NETO*, G. GRIMALD! JR.*™, H. MOMEN™***  R.S. PACHECO™™
M.C.A. MARZOCHI**** & D. MCMAHON PRATT*****

L.d. chagasi was isolated from active cutaneous leishmaniasis in both human and canine
infections in an endemic area in Rio de Janeiro, Brazil. Both isolates were identified by molecular
and immunological characterization of the parasite using three different methods: electrophoretic
mobility of isoenzymes; restriction endonuclease fragment analysis of KDNA and serodeme ana-
lysis using monoclonal antibodies. This seems to be the first well documented case in the New

World of a “viscerotropic” 1Leishmania inducing a case of cutaneous leishmaniasis. This observation
emphasizes that the diagnosis of the etiologic agent of human or canine visceral leishmaniasis based

solely upon clinical and epidemiological criteria may lead to erroneous conclusions.
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The leishmaniasis comprise a group of diseases caused by different species of parasitic
protozoa belonging to the genus Leishmania. The identification and taxonomy of the morphologi-
cally similar species of Leishrmania have traditionally been based mainly upon the clinical manifes-
tations in man along with epidemiological features and geographical distribution (Chance, 1979).
The difficulties involved with parasite identification based on the classical parameters are obvious
since there is a wide range of host responses that can mask the parasite characteristics. However,
there are now well established biochemical and immunological means of characterization that, by
comparing with reference strains, may give species or subspecies identification of all recognized
parasites of this genus infective to man (Chance & Walton, 1982). By means of some of these
modern methods it has been demonstrated that a single Leishmania species or subspecies can in-
duce a variety of pathological manifestations within an individual and/or among members of a
population in a limited geographical region (Chance, 1979: Chance & Walton, 1982).

In general, patients with clinical active visceral leishmaniasis will suffer the same symp-
toms all over the world, but in different regions where the disease occurs, visceral manifestations
may be preceeded, accompanied or followed by cutaneous lesions. For instance, Manson-Bahr
(1955) referred to a report of a primary skin lesion in visceral leishmaniasis in southern USSR. A
mild, dermatotropic and inapparent form of kala-azar also occurs in East Africa (Hoogstraali &
Heyneman, 1969). Confirming these previous results, it was recently suggested that L. donovani
was the etiological agent of all 7 cases of human sudanese leishmaniasis in which either mucosal,
cutancous or visceral disease was manifested (Veress, Abdalla & El-Hassan, 1980). Similarly,
characterization of Leishmania spp. from Kuwait by isoenzyme electrophoresis demonstrated that
an isolate from a patient with ‘“‘oriental sore” had an isoenzyme pattern similar to that of a visceral
parasite (Al-Tagi & Evans, 1978). L. infantum infection can also result in cutaneous pathological
manifestations in adults (Bellazzoug et al., 1985; Rioux et al., 1980) and children (Schiliro et al.,
1978) in different endemic areas of mediterranean visceral leishmaniasis.

In Brazil, some authors have reported cutaneous alterations during active diasease or after
treatment of American visceral leishmaniasis (see Deane & Grimaldi, 1985). However, although
such cutaneous or mucocutaneous lesions have been ascribed to L. donovani (Deane & Deane,
1955: Neves, Bezerra & Martins, 1963; Rodrigues da Silva, 1957; Veronesi et al., 1955) no parasite
identification was done from the isolates and we have recently demonstrated the possibility of
concommitant infection, having isolated L. donovani from bone marrow and L. b. braziliensis from
a cutaneous ulcer in a patient with double infection (Oliveira Neto et al., 1986). We now report,
for the first time. L. donovani chagasi (as defined by molecular characterization using monoclonal
antibodies, isoenzyme electrophoresis and restriction-endonuclease fragment analysis of KDNA)
inducing primary and active cutaneous leishmaniasis in both, human and canine infections, in the
New World.
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MATERIALS AND METHODS

Parasite isolation and culture — The primary isolation was made by in vitro culture of
samples from the cutaneous lesions obtained by punch biopsies from both, the human and canine
cases. The infected tissue was washed several times in a balanced salt solution containing relatively
high amounts of antibiotics (penicillin, 1,000 U/ml and streptomycin, 1,000 Mg/ml) and then cut
into small pieces and the epidermis removed. The pieces were then re-washed in the same solution
and finally introduced aseptically in tubes containing the culture medium. The isolates were initial-
ly cultivated in brain-heart infusion agar (Difco), 5,2% (w/v), to which 15% rabbit blood was
‘added. An overlay of enriched brain-heart infusion-liver infusion-trypticase liquid medium contain-
ing 10% heat inactivated fetal bovine serum (Flow Laboratories) ( Grimaldi, quoted by Jatfe
Grimaldi Jr. & McMahon-Pratt, 1984) was used. When promastigotes appeared the parasites were
transferred to an enriched liquid medium, the Schneider’s Drosophila medium (Hendricks,
Woods & Hajduk, 1978), supplemented with 20% heat-inactivated fetal bovine serum, and in-

cubated at 24°C.

Preparation of samples — The parasites (promastigotes in late phase of growth in culture)
were harvested by centrifugation (1,500 r dor 10 minutes at 4°C) and washed twice in phosphate-
buffered saline (PBS), pH 7.3. The final pellet was re-suspended in lysis buffer containing 0.04 M
sodium chloride, 0.01 M sodium ethylenediamine tetra-acetate (EDTA), 0.001 M phenylmethyl-
sulfonylfluoride, 0.001 M 1odoacetamide, 0.01 M Tris, pH 8.0, for analysis with monoclonal
antibodies and in 100 mM EDTA in saline pH 8.0, for enzyme electrophoresis and schizodeme
analysis.

Monoclonal antibodies — The 30 monoclonal antibodies used for parasite characteri-
zation, specific for members of the L. donovani, L. mexicana and L. braziliensis complexes have
already been described (Jaffe et al., 1984; McMahon-Pratt, Bennett & David, 1982; McMahon-
Pratt et al., 1985; Oliveira Neto et al., 1986). The specificity of these monoclonal antibodies has
been verified against a large panel of Leishmania strains and isolates by means of radicimmune
binding assay (Grimaldi & McMahon-Pratt, 1984). The above mentioned technique, together with
the specific monoclonals, were used for the immunological characterization and identification of
both Leishmania stocks isolated from the patient (MHOM/BR/81/HCGS5) and from a dog (MCAN/

BR/81/CCG1).

Zymodeme and Schizodeme analysis — Zymodeme analysis (by isoenzyme characteriza-
tion) and schizodeme analysis (by restriction-endonuclease fragment analysis of KkDNA) of the
isolates were carried out using the enzymes and conditions described previously (Momen et al.,

1985).

Epidemiological data — The municipality of Rio de Janeiro has long been known as an
endemic area for cutaneous leishmaniasis (Aragdo, 1922; Marzochi et al., 1980), while more
recently cases of visceral leishmaniasis have been reported (Marzochi et al., 1985). The two forms
of the disease occur in general in different suburbs of the city. However, in the suburb of Campo

Grande, the locality inhabited by the patient and where the infected dog was captured, situated
about 30 km of the city center, the distribution of visceral and cutaneous diseases overlap (Cou-
tinho et al., 1985). The physical geography of the endemic area and a study of phlebotomine pop-
ulation in the region have been described previously {Lima, Marzochi & Sabroza, 1982; Souza et
al., 1981). The parasites involved in human and canine leishmaniasis in this area have recently been
identified as L. donovani and L. braziliensis (Lopes et al., 1984; Grimaldi & McMahon-Pratt,

1984).

Case Report — The patient was a white female of 35 years of age. She consulted the
doctor for the first time in July, 1981, stating that at the end of April she noticed on her leg the
appearance of a papular lesion, of firm consistence and with an erythematous surface. This lesion
rapidly increased in size and become ulcerated. On physical examination, the patient showed no
clinical alterations, without any involvement of the various organs and systems, and was in a good
state of general health, However, on dermatological examination, an ulcerated skin lesion of about
3 ¢m in diameter with elevated and infiltrated borders was noted on the posterior face of her left
leg (Fig. 1). Regional lymph nodes were apparently not involved. On admission to the hospital,
routine laboratory examination were normal, but Montenegro’s skin test was positive and anti-
leishmania antibodies were detected by indirect immunofluorescence immediatly before treatment
(at a titre of 1:90) which became negative 4 months after conclusion of treatment. No attempt

was done to isolate parasites from the bone marrow.
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Fig. 1: photograph of the skin lesion in a patient caused by the L. dono-
vani chagasi isolate MHOM /BR/81/HCGS.

A dog from the same locality, captured during the same period, had a skin ulcer on the
ear. This animal was sacrificed by the health authorities, before the results of parasite character-
ization and no necropsy or attempts to isolate parasites from viscera was performed.

Parasite identification — The isolated parasites from both, human and canine cutaneous
lesions were identified initially as L. donovani by iscenzyme characterization using the technique
of agarose gel electrophoresis and six different enzymes: aspartate amino-transferase E.C. 2.6.1.1.,
alanine amino-transferase E.C. 2.6.1.2, phosphoglucomutase E.C. 2.7.5.1, glucose-6-phosphate
dehydrogenase E.C. 1.1.1.49, glucose-phosphate isomerase E.C. 5.3.1.9, and malate dehydrogenase
E.C.1.1.1.37. No enzymatic differences were noticed between these cutaneous L. donovani iso-
lates and other strains isolated from cases of visceral lcishmaniasis.

These observations were confirmed using the technique of restriction-endonuclease
fragment analysis of KDNA or schizodeme analysis. Thus comparing the kDNA fingerprints pro-
duced by restriction enzymes Mspl and Mbol of both Leishmania stocks with reference strains,
they were identified as L. donovani chagasi. Furthermore, comparison of kDNA fingerprints of
these stocks together with other stocks isolated from human and canine cases of visceral leishma-
niasis from the same locality showed a homogenous pattern (Fig. 2).

Moreover, based on the characteristic reactivities of L. donovani species and/or subspecies-
specific monoclonal antibodies we were able to confirm again the identification of these isolates as
L.d. chagasi No cross-reaction was observed between any of these parasites and a panel of L. brazi-
liensis and L. mexicana species specific monoclonal antibodies.
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Fig. 2: polyacrylamide gel gradient {4 to 10%} separation of
Mspl endonuclease digested kKDNA purified from cutaneous
and visceral isolates of L. donovani.

1. L.d chagasi MCAN/BR/B2/CCG3 Visceral Jesion
2, L.d chagasi MCAN/BR/E2/DOB1Y9 Visceral lesion
3. Ld chagasi MHOM/BR/B1/HCGS Cutaneous lesion
4. L.d chagasi MHOM/BR/RI/AC Visceral lesion
5. Ld chagasi MHOM/BR/81/HC(GT7 Visceral lesion
6. L.d chagasi MHOM/BR/82/LTS(M) Visceral lesion
7. L.d donovani MHOM/IN/Q)/LRC-LS2 Visceral lesion
8. L.d mfantum MHOM/FR/O0/LRC-1.47 Visceral lesion

DISCUSSION

In this report we have demonstrated the presence of L.d chagasi in active cutaneous leish-
maniasis, in both human and canine infections in Brazil.
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We are confident about the parasite identification of both these isolates because: first,
there was a concordance in the typing results using three well established molecular criteria at the
genotype (restriction-endonuclease fragment analysis of kDNA) and phenotype (isoenzyme charac-
terization and immunological identification with monoclonal antibodies) levels; second, the possi-
bility of error by contamination with other strains is excluded, since these analyses were performed
on recent isolates with clear origins and well controlled 1abels.

Although this is the first well documented report on L.d chagasi inducing primary
cutaneous leishmaniasis in the New World, this phenomenon is probally not so unusuval, since
some authors have reported cutaneous alterations during active state or after treatment of Ameri-
can visceral leishmaniasis in Brazil. Thus leishmaniae have been detected in macroscopically
normal, though histologically altered skin (Bogliolo, 1956; Chagas et al., 1938; Deane & Deane,
1955: Prata & Piva, 1956) and cutaneous and mucocutaneous lesions have also been described in
this country (Deane & Deane, 1955; Neves, Bezerra & Martins, 1963 Rodrigues da Silva, 1957,

Veronesi et al., 1955).

The current thinking is that the ‘‘dermatotropic” L. braziliensis, L.b. guyanensis or L.
mexicana amazonensis are the causative agents of American cutaneous leishmaniasis in Brazil, and
the American visceral leishmaniasis is caused by the “‘viscerotropic” L.d. chagasi (Lainson, 1983).
Against this established view there are recents reports demonstrating that kala-azar can be caused
by “dermatotropic” species ot Leishmania in the Old World (Schnur et al., 1981; 1985) as well
as in the New World (Barral et al., submitted). On the other hand, it has also been reported that
cutaneous of mucocutaneous leishmaniasis may be induced by different species or strains of
L. donovani in the Old World {Al-Taqi & Evans, 1978; Bellazzoug et al., 1985; Rioux et al., 1980;
Schiliro et al., 1978; Veress et al., 1980) besides this present report in the New World.

Although a new enzymatic variant of L. infantum was demonstrated as the causative
organism of cutaneous leishmaniasis (Bellazzoug et al., 1985), our results showed homogenous
patterns by schizodeme and zymodeme analyses, for the strains of L.d. chagasi isolated from
human cutaneous and visceral leishmaniasis in the same endemic area (Fig. 2), suggesting that
cutaneous leishmaniasis induced by L.d chagasi is not related to different intrinsic characteristics
of the parasite but, probably, with different host responses.

From this evidence, there is no doubt that a diagnosis of the etiologic agent of human or
canine leishmaniasis based only upon clinical-pathological manifestations and epidemiological
considerations will often be in error and should be based on the intrinsic characters of these organ-
isms. which can now be detected by several molecular, biochemical and immunological techniques
(Chance & Walton, 1982).

RESUMO

Em lestes cutineas, de um caso humano e de um cdo, procedente de drea endémica de
leishmaniose tegumentar no Rio de Janeiro, foi isolada L.d. chagasi. Ambas as culturas foram iden-
tificadas por caracterizacdo molecular e immunolégica do parasito utilizando trés diferentes meto-
dos: mobilidade eletroforética de isoenzimas, anélise do KDNA e anticorpos monoclonais. Este pa-
rece ser o primeiro caso humano bem documentado, no Novo Mundo, de uma Leishmania “visce-
rotropica” induzindo lesdes cutineas e demonstra que o diagnéstico do agente etiolégico baseado
somente na observacao clinica e dados epidemioldgicos pode levar a conclusdes erroneas.
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