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Persistent Infections by Leishmania (Viannia) braziliensis

José Luis Ramirez™, Palmira Guevara

Instituto de Biologia Experimental, Facultad de Ciencias, Universidad Central de Venezuela. Apdo. 47525,
Caracas 1041-A, Venezuela

Here we review the phenomenon of persistentgishmania (Viannia) braziliensiefections. In
otherLeishmaniaspecies where appropriate animal models exist, considerable advances in the under-
standing of basic immunologic mechanisms of persistency have been made; for a review see Aebishe
(1994). On the contrary, the evidences of persistence in infections withziliensisest on studies of
human clinical cases many of which we summarized and discussed in this work.
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American tegumentary leishmaniasis (ATL) isslow evolution, difficult to cure and with frequent
a widely spread disease accounting for thousandslapses. This picture portrays very well the vi-
of new cases per year. Most cases are produceidus nature of the infections ly braziliensis
by organisms included in the sub-geiannia Different terms have been coined for atypical
(Lainson & Shaw 1987), with three major speciednfections: inapparent or cryptic is accounted for
Leishmania panamensisausing single lesions by the presence of any infectious agent with no
easily cured, with nodules along the lymphaticassociated pathology. Persistent infection refers
and few nasopharyngeal lesions; guyanensis to the permanence of these agents after clinical
producing disseminate infections compromisingure; the infection can stay asymptomatical or
the lymphatic system but no nasopharyngeal irshow relapses at different times. A persistent in-
volvement; andL. braziliensiscausing primary lo- fection is also referred to as chronic, but this term
calized skin ulcers (localized cutaneus leishmds more often applied to a different stage of the
niasis - LCL) with frequent relapses involving thedisease. For example in hepatitis, ictericia and gen-
nasopharyngeal mucosa (mucocutaneous leishneral weakness remains, and in Chagas’ disease, al-
niasis MCL or espundia) a few years later. Th¢hough the parasite is at low numbers, damage to
cases of leishmaniasis associated with the cardiac muscle is occurring. Chronicity is also
braziliensisare predominant in many countriesrelated to transmission of a disease by asymptom-
leading indefinite follow-ups, extended treat-atic subjects. In the caselafishmaniaexcept for
ments and hospital bed space occupation for lorig donovani sensus latuthe transmission between
periods (Marsden 1994). humans appears to be restricted to blood transfu-

sion (André et al. 1957) or organ transplantation
PERSISTENCY (Greemblatt 1980). As the dogma goes in Tropi-
A characteristic of alleishmaniaspecies is cal Medicine, théhlebotomu®r Lutzomyianeed

their tendency to establish inapparent infectionsg take a high concentration of parasites which is
or to persist after clinical resolution of the diseasenly attainable at the skin of the animal reservoirs.
This tendency, well documented and fashionablgespite this, there are reported cases of
in the AIDS era (Coura et al. 1987, Bastuji-Garinntradomiciliary transmission that have been attrib-
etal. 1991) was known by the earlier workers.in yted to infectedPhlebotomuswhen they bite the
braziliensisendemic areas. In fact, Lindenbergparasite-rich wound crest (Rojas & Scorza 1989)_
(1909) reported among workers laying the tracks |n patients living in endemic areas, it is diffi-
for the railroad from the State of Sdo Paulo teult (if not impossible) to discriminate reactiva-
Mato Grosso, a high incidence of skin ulcers withion (relapse) of a latent infection from a reinfec-
tion. There are no appropriate biochemical or mo-
lecular markers to distinguish a resident parasite
from a newcomer, unless the latter clearly belongs
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ganisms of the same population (Saravia et alVHY PERSISTENT INFECTIONS?
1990), restriction fragment length polymorphism

analysis (RFLP) involving unique nuclear geneg,
are in general insensitive, and kinetoplast minicircl
restriction analysis analysis (Morel et al. 1980
provide unstable markers, as Pacheco et

(1995) have shown, variable sequence polymo
phisms can emerge during experimental infe

In Tropical Medicine courses, tegumentary
ishmaniasis is thought of as a zoonosis (Manson
982) where the vertebrate animal host harbors the
arasite without apparent harm. According to this
few, the human host is an accidental player who
Kuffers the disease as an intruder in the parasite’s
) . X N€Gite cycle. The strong dermal reaction has allergic
tions with clonedL. guyanensigells. It remain oo racteristics, and the cure can occur spontane-
to be tested whether RAPDs analysis targeted BUsly. The picture is more complex because not

otherLeishmanigsequences can provide the righty| hymans react with the same intensity or never
tool (Maqedo etal. 1.992)' . o react. To explain these differences, nutritional fac-
In a given endemic area it is very difficult 1045 (Badarg et al. 1986) and genetic susceptibility
estimate the number of inhabitants with persistepf, e been advanced (Lara et al. 1991, Cabrera et
infections. When serological (immunofluores-5 1996). Badaré et al. (1986) have implicated

cent antibodies test, IFA, enzyme-linkedy ntrition as an important risk factor for suffer-
immunosorbent assay, ELISA) and delayed-typpng visceral leishmaniasis in children in Brazil. Al-

hypersensitivity (DTH) tests are applied in Venynq,,9h this association was found for a viscero-

ezuelan endemic areas, it is frequent to observqrgpic parasite, it appears logical that good nutri-

positive response in approximately 12% of thgq, is essential to an effective immune system, and
healthy individuals (with no lesions or scars) (Dgpe possibility of fighting any kind of infection.

Neéstor Afiez, pers. comm.). Thus, not every per- |, ihe mouse, resistance to the infectiorLby
son contacting the parasite develops the diseasgeayicanawas shown to be inherited as a domi-

but unless more sensitive and direct techniques, -+ -haracter (Pérez et al. 1979) and polymorphic
are used, we can not assess whether they haye,etic markers have been linked to the suscepti-
eliminated the parasite. . bility to leishmaniasis (Blackwell 1988). Some
__The existence of cryptic or inapparent infeCy these markers are also related to the susceptibil-
tion by Leishmanids revealed in patients affectedity to other infections (Roberts et al. 1990). An

by AIDS when cutaneous or mucocutaneous I&xteresting aspect of these studies is the differen-
sions appear without a previous history of Iels%

> ial correlation of the genetic markers with differ-
maniasis (Coura et al. 1987, Machado etal. 1992d,| eishmaniaspecies (Pérez et al. 1979, Akuffo
Recently, using a.. braziliensisspecific poly- ¢ 51 1987) a fact that emphasizes the importance
merase chain reaction assay (PCR) (Guevara gl parasite’s genetic makeup in the course of
al. 1992) based on ribosomal nontranscribed spaGek infection. Because there is no appropriate ani-
sequences, we detected parasite DNA on blo

I ; . h fered f ol al model to studi. braziliensisinfections, simi-
samples of a patient who suftered from multiplgy 5y gjes with this parasite are lacking. The mouse
cutaneous lesions 30 years ago, and was cur

: netic markers are being used as heterologous
spontaneously (Guevara et al. 1993). Since thes to try to identify «risk» genes in humans. If
patient has lived in a non endemic area ever sinG@eqe polymorphisms are also encountered in hu-
reinfection appears unlikely. An alternative an

: ) . . an populations, they will open the way for risk
important source of information about persisten ggessment and more rational therapy (Alexander
Leishmaniacan be found in individuals who ¢ p ssell 1992).

sufferred the disease and latter migrated to non |, +wwo independent studies searching for ge-

endemic areas or countries where the disease d?ﬁ‘e?ic markers confering susceptibility to suffer

not exist (G“e‘.’afa etal. 1994).‘. . . LCL and MCL in Venezuelan families, Lara et al.
A characteristic of.. (V.) braziliensisnfection 1991) working in an endemic area for (V.)

is its tendency to metasjtasis through different pars ,-ijiensisandL . (V.) guyanensidhave linked the

of the body, with particular preference for fch resence of antigens HLA Il Bw22 and DQw3,
nasopharygeal mucosa. Secondary mucosal infegspectively, as genetic risk factors for LCL at the
tions can occur months or even years after the CYig, |ation level. These genetic markers are likely
of a LCL. However the parasite can be found ifig|ated to the ability of the patients to trigger the
the nasal mucosa without evidences of & primafyyy or TH2 arms of the immune response (Gradoni
lesion, or in recent cases of LCL (Villela et alg Gramicia 1994). An experimentally more de-
1939). Itis likely that capacity for metastasis ang,jjeq analysis has been carried out by Cabrera et
persistency are closely related; the rapid dissemi; (1996), who analyzed tumor necrosis factor

nation of the parasite may improve its chances &NE)-q gene polvmorphisms in 25 Venezuelan
find a secure shelter. tﬁ— )ag polymorp
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patients affected by MCL compared to unaffectevhich do not provoke lesions in immunocompe-
controls. In the MCL patients they found a highetent individual (Gradoni & Gramicia 1994). Per-
frequency of the TNF-308 promoter variant wherhaps the continuous destruction of natural envi-
compared with 43 control subjects. Although it isonments and reservoirs is pressing the parasite to
not clear whether this increase is independent efolve towards less virulent phenotypes more ad-
alleles for human leukocyte antigens (HLA), thgusted to survive in humans.
authors have suggested a Iinkage dise_quilibriu%HERE DOES THE PARASITE PERSIST?
between class Il gene and variable genetic elements )
in the class Ill region, known to control the For years, researchers have discussed the pos-
TNF-a production as the origin of these associasible hideouts ofeishmaniacausing ATL (Rid-
tions. In both works, the identity of the parasite$ey 1987); obvious places are the large irrigated
was extrapolated from other studies. organs like spleen or liver, and the lymphatic nodes.
Recently, it has been found (Carrera et al. 1994) animals infected with. braziliensis macroph-
that whenL. major promastigotes are incubatedages harboring amastigotes have been observed in
with bone-marrow derived macrophages the indu@pleen trabecules (Drs Lucila Arcay and Elizabeth
tion of interleukin 12 (IL12) mRNA and the IL12 Bruzual, pers. comm.), and Vexenat et al. (1991)
release are inhibited. Itis likely that the inhibitionhave been able to repeatedly isolatbraziliensis
of the major physiological inducer of interferonfrom a chronically infected marmoset. In other
gamma (IFNy), the most important cytokine for dermotropic parasites suchlasnajor (Aebischer
the induction macrophage leishmanicidal actiorgt al. 1993) andl. mexicana(Arargot de Rossell
allows a prolongued survival of the parasite. But992) parasites have been rescued by culturing
also, as has been shown in experimental infectio@§gan macerates in immunosupressed animals. It
with L. major, Susceptibi”ty can be determined byIS interestjng, that in none of these studies blood
the ability of the host to mount a strong TH2-poWwas considered a place to search. .
larized reaction against a restricted set of antigens The skin is also a place for persistence
(Julia et al. 1996). Schubach et al. (1988) using immunofluorescence
We do not know whether there is any associgechniques, have detectedbraziliensisantigens
tion between susceptibility to leishmaniasis and thi@ apparently cured lesions. Moll et al. (1995) have
phenomenon of persistence, or whether all the findound in experimentally immune mice, dentritic
ings in murine models infected with major, may ~ cells harboring persisteht major, these infected
eventually be valid for human infections with ~ dendritic cells are restricted to the lymphatic nodes
braziliensis(Da-Cruz et al. 1996), but it seems logi-neighboring the cutaneous lesion. Probably, a simi-
cal that persistence must reflect a delicate intefar type of persistence can be found for
play between the parasite and its host. Sbeigh-  braziliensis
maniagenotypes in a given population, taking into  The nasal mucosa, due to its microclimatic char-
consideration their clonal structure (Tibayrenc ecteristics (Marsden 1994), is one of the most at-
al. 1990), may persist by their Capacity to elicit dractive pIaces_foI‘_. braZ|I|enS|$¢0 Stay;. this ten-_ .
milder leishmanicidal action, avoiding the exacerdency was noticed very early in Brazil by Carini
bation of the host immune system and causing911) who reported numerous cases of cutane-
minor harmful effects to the host. ous lesions with a late nasal mucosa involvement.
Alternative explanations have been advancefihe time to develop mucosal leishmaniasis varies
to try to find a logic for persistent infections, amondrom a simultaneous presence of the parasite in the
them premunition defined as a strategy developdtgsal mucosa and skin lesion, to several years af-
by the host to warrant a continuous antigenic prder the clinical cure of the skin lesion (Marsden
duction, and thus permanent protection against nel®94). It would be interesting to check with more
infections by the same kind of parasite (Leclerc &€nsitive techniques such as PCR, whether patients
al. 1981, Modabber 1987). This hypothesis, alcured from MCL still harborL. braziliensisin the
though attractive, might be the effect and not theasal mucosa. ) .
cause. Most likely, as stated above, persistency is The possibility that tegumentatyeishmania
reflecting an adaptation of the parasite to prop&an disseminate, multiply and perpetuate within
gate without harming the host, allowing the conPeripheral blood monocytes has been suggested
tinuation of the infection cycle passing onto théMurray 1994). In line with this suggestion,
insect. In the case of humans infectedlby Bowdré et al. (1981) cultured the parasite from
braziliensisthis cycle reaches a dead end whe#he blood of a MCL patient infected in Ecuador,
the parasite cannot be taken by tthzomyia and Ramos et al. (1982) cultureeishmanigrom
In line with this idea, is the mounting epide-Peripheral blood cells in cases of LCL and MCL.

miological evidence of totally avirulent strainsMore recently, Martinez et al. (1992) succeeded
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in culturing parasites from peripheral blood intransmission of the disease in non endemic areas,
two cases of MCL. In one of the cases, compaclinical history and blood screening of blood and
ing the location of the skin lesion with the nasabrgan donors should be enforced. New drugs are
infection, these authors suggested haematogerieing put forward, but so far none of them have
dissemination. As mentioned above, we were abkurpassed the highly toxic pentavalent antimoni-
to detectL. braziliensisDNA in blood samples als as the drug of choice to keep in check the dis-
from patients cured many years ago (Guevara ease, but not necessarily killing the parasite. Treat-
al. 1993) or in asymptomatic subjects comingnents to improve patients’ immunocompetency
from endemic areas fdr. braziliensis(Guevara can be of help (Convit et al. 1987), but consider-
et al. 1994). In these cases, the higher PCR signiadj the reports df. mexicanaxacerbation in ani-
intensities are registered in purified monocytianals after BCG treatment (Grimaldi et al. 1980)
fraction (Delgado et al. 1996). In patients withbetter characterizddeishmanisor BCG fractions
recent lesions we rarely detectedbraziliensis are desirable.
in blood samples, suggesting that at the beginning Recent studies of the metabolic routekeaith-
of the infection the parasites are restricted mostijania may in the future provide more specific
to the primary lesion where the insect bite ocand effective drugs to eliminate the parasite. Also,
curred (Guevara et al. 1994); later, when they argew hopes of controlling leishmaniasis and other
being challenged (naturally or artificially), theyinfections are arising through a better understand-
metastasize and either reach an equilibrium witimng of how the immune response is modulated. For
the host or are eliminated (Padilha-Gongalvesxample, enhancement of the host TH1 response
1988, Guevara et al. 1994). So far, culture of pésy increasing the IL12 production (Carrera et al.
ripheral blood, and PCR have proven to be morg996), or tolerogenic approaches for down-regu-
efficient in detecting the parasite in blood tharation of deleterious immune responses (Julia et
fluorescence microscopy analysis of the buffyal. 1996), can provide clean and specific long term
coat (Cuba-Cuba et al. 1986) protection against infectious agents.
From these observations (Bowdré et al. 1981,
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