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Immunosuppressive Drugs as a Tool to Explore
Immunopathology in Experimental Chagas Disease
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Chagas disease is a parasitic infection, and its In the past, cyclophosphamide (CY) was used
main manifestations are the cardiac and digestivie the immunosuppressive therapy for the cardiac
forms. In the chronic cardiac form, on a signifi-transplant. At this moment, the most used therapy
cant number of cases, a severe cardiomyopathyissa treatment schedule formed by cyclosporin A
developed. A therapeutic alternative in the Chagd€sA), azatioprin and a corticoid (Ferraz &
disease evolution of a patient with terminal chroni€igueiredo 1993).
chagasic myocarditis could be the rehabilitation Experimental use of immunosuppressive drugs
through a cardiac transplantation (Boullon et aldemonstrated that CY injected affeypanosoma
1988). These patients are submitted to immunaruzi infection induces an enhancement of myo-
suppressive therapy in order to prevent graft resarditis (Kumar et al. 1970).This was confirmed
jection (Bocchi 1987, Stolf et al. 1987, Almeida etoy Andrade et al. (1987) in dogs as well as in mice
al. 1996). by Calabrese et al. (1987) and Silva and Rossi

Over the last years, new aspects have surfac€tb90).
through the association of Chagas disease with the The action of this drug is dose and time depen-
acquired immunodeficiency syndrome (Aids) (Deldent as observed in a experimental schedule using
Castillo et al. 1990, Gluckstein & Silva 1992, Odddigh dose of CY before or after infection with
etal. 1992, Rocha et al. 1994, Ferreira et al. 199%ruzi Y strain. Mice treated by a single dose of
Chagas disease in immunocompromissed hostsa60 mg/kg of CY two days before infection had a
not exclusively associated to Aids, but also to thérst parasitaemic peak on day five which was
action of immunosuppressive drugs that are appliddgher than the control group. After that, the course
in cancer and transplant chemotherapy (Bocclhif the infection was similar to the infected non-
1987, Jatene 1987, Stolf et al. 1987, Uip et atreated control group. On the other hand, mice
1987). treated five days after infection with the same dose

After an acute phase of Chagas disease in whictisplayed a constant and higher ascendant
a “clinical cure” is obtained through chemotherapyarasitaemia. Animals treated with therapeutic
or in assymptomatic cases, the parasite/host reldeses (3 mg/kg) show the same result as mice
tionship is disturbed only when a treatment withreated with high dose five days after infection.
immunosuppressive drugs is introduced. It has been The analysis of blood cells, on animals treated
demonstrated that immunosuppressive drugs céine days after infection showed waves of leuko-
modulate both cell mediated immunity and antieytes with a reduced number of cells on the 8th
body production, thus affecting concomitant im-day after infection, the day of the parasitaemia
munity (or premunition). On the other hand, whemeak of the Y strain. This justifies a small number
some immunosuppressive drugs are given befood cells in inflammatory infiltrate on the heart on
infection they may promote an enhancement of caflay 12 after infection. As CY is a cytotoxic drug,
mediated immunity and, paradoxaly, induce resist this time the cells are suppressed. However the
tance against facultative intracellular parasitegroup treated two days before infection showed a
(Tripathy & Mackaness 1969, Goncalves da Costgreat inflammatory infiltrate on the heart accord-
& Lagrange 1981). ing to the great number of leukocytes circulating
on blood because the toxic effect had already fin-
ished. The results of therapeutic doses (3 mg/kg)
showed a great number of circulating leukocytes.
Fax: +55-21-598.4323. The specific analysis of these cells in the blood
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tion with a single dose of 200 mg/kg. The samday 12 of infection course. Animals treated with
was observed with therapeutic doses. therapeutic doses of 10 mg/kg maintained the leu-

In summary, the treatment with CY in micekocyte number values.
expresses a polarity that is characterized by: (1) an Differential cell counts showed a modulatory
enhancement of the inflammatory reaction and effect of CsA 200 mg/kg administered five days
consequent control of parasite proliferation in thafter infection upon leukocytes. The drug neutral-
myocardium of mice treated with a dose of 20(zes the suppression provokedbycruzion poly-
mg/kg two days before the infection in one polemorphonuclear cells and aggravate the normally
(2) a low inflammatory infiltrate associated with adepressed number of monocytes on the 9th day
high parasite burden when CY is given five daysafter infection. Neither therapeutic doses nor a high
after infection on the other pole (Calabrese et asingle dose of 200 mg/kg administered two days
1996). after infection have shown significant results.

In the 60’s, Sandoz laboratories extracted an Parasitaemia of CsA treated animals was higher
undecapeptide from the fungislipocladium than the one observed in infected non-treated con-
inflatum Gam, which was named CsA (Petcher etrol animals. The number of parasites on groups
al. 1976, Ruegger et al. 1976, Borel & Robertreated with 200 mg/kg two days before infection
1989). The advent of CsA as an immunosuppres¥as the same found on those treated with thera-
sive drug in the early 80s revolutionized the fielgpeutic doses. Groups treated two days before in-
of clinical transplantation by altering the degredection with 200 m/kg showed parasitaemia two
and specificity of immunosuppressive therapy. Thismes higher than control animals.
drug exerts its primary influence on CD4+T Histological analysis of animals treated with
(helper) cells, with indirect effects on other leukoany doses of CsA on day 12 after infection showed
cyte populations. It suppresses IL-2 production ango difference between them. A moderate to intense
reduces the IF(production occurs in a dose-de-diffuse inflammatory infiltrate exhibiting mono-
pendent way). This effect on INbproduction may nuclear cells was observed in the heart. Striated
explain the reduced activity of natural killer (NK) muscle cells appeared colonized by amastigotes but
cells that can be observed during CsA treatmetttere was not any significant difference when com-
(Borel & Wiesinger 1979). pared with the infected non-treated control group.

The action of CsA on parasitic infections has The role played by T-cells inR cruziinfec-
been intensively studied. It was reported Blas-  tion is still a controversial subject. It is known that
modiumgrowthin vitro was inhibited by the drug the depletion of T-cells exacerbates the course of
(Nickell et al. 1982) and it was effective in clear-T. cruziinfection. Trischmann (1983, 1984) sug-
ing parasitaemia in both rodent and monkey magested that T-cells exert an anti-parasite effect that
laria (Cole et al. 1983). It has been also effectivprecedes the antibody response and is independent
against helmintic infections &trongyloidesand of this response. Goncalves da Costa et al. (1984),
Schistosoma mansoinifections in rats and immu- in a study using athymic nude mice (nu/nu) infected
nodeficient mice too (Bueding et al. 1981, Schawith T. cruzi have shown an enhancement of the
1986, Bout et al. 1986). The vitro multiplication  parasitaemia and tissue colonization among these
of T. cruzi epimastigotes was inhibited by CsA,mice, in contrast with their heterozygous littermates
but not the intracellular replication of amastigotes(nu/+) in which the parasitaemia remained at lower
Nevertheless it has been reported that CsA exdevels. A drastic systemic colonization was ob-
erbates the time course infectionfotruziin out-  served in almost all tissues and organs without an
bred as well as inbred Balb/c mice (McCabe et ainflammatory reaction, but T-cell transfer restored
1985). it. Russo et al. (1988) have shown that, by inacti-

CsAresults did not show the same pattern obvating T helper-cells in chagasic C3H mice, blood
tained with CY. The animals treated with 20 mgand tissue parasite load have been increased
kg of CsA either two days before or five days aftewhereas, at the same time, there was a reduction
T. cruziY strain infection did not show any sig- of the cellular infiltrate in the heart.
nificant difference on histhological analydig¢hen These results suggest that CD4+ T-lymphocytes
we analyzed the circulating leukocytes on blood thelay a dual role in the immunopathology of acute
bipolar effect observed in mice treated with CY wagxperimental Chagas disease, modulating the
not observed in CsA treated ones. In the additiopathogenesis and host resistanck wyuzi(Russo
we also have not observed the alternate pattern eff al. 1988). Hontebeyrie-Joskowicz et al. (1987)
leukopenia/leukocytosis observed in control infectetave adopted the same approach, since CD4+ T-
non-treated mice. Mice CsA treated with a singléymphocytes from chronically infected mice are
dose of 200 mg/kg five days after infection presentegble to develop a Chagas disease-like pathology
less cells than infected non-treated control mice dn non-infected mice.
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In parallel, it has also been reported that CD8+ mice.Int J Immunopharmacol 1&05-514.
T-cells play a role in the acute phase of expericole GA, Nickell SP, Mokhtarian F, Scheibel LW 1983.
mental Chagas disease by enhancing parasitaemia Effects of cyclosporine on experimental infections.
and mortality. These results were obtained throug§ Transplant Proc 152271-2277.

the depletion of CD8+ T-cells in both resistant an&?®’ A?wzsétlirlrl% ,I\A/LE '\g?lcgol\ialgéooxilg‘g’a‘# dBci:?mr;Z%stFi)Z
highly susceptible mice strains infected with the ease with central nervous system tumor-like lesion.

Brazil strain ofT. cruzi(Tarleton 1990). _ Am J Med 88693-694.

A characterization of the cellular infiltrate is Ferraz AS, Figueiredo JFC 1993. Transmission of
essential for a better understanding of the Chagas disease through transplanted kidney:
immunopathogenesis of experimental Chagas dis- occurence of the acute form of the disease in two
ease. recipients from the same donBev Inst Med Trop

Immunohistochemical analysis by confocal ~S&o Paulo 35461-463.
microscopy of the inflammatory reaction in hearf €Téira MS, Nishioka SA, Silvestre MT, Borges AS,
has shown that macrophages are a major compo- Nunes-Araujo FR, Rocha A 1997. Reactivation of

t of the infl ¢ infiltrate in all f Chagas disease in patients with AIDS: report of three
nentof the inflammatory infiitrate in all groups o new cases and review of the literatugdin Infect

CsA treated mice and also in the control group. pis 25 1397-1400.

The results suggest that high dose of CsA can bloeluckstein D, Silva M 1992. Chagas disease: another
the activation of macrophages completely and that cause of cerebral mass in AIDSn J Med, 96301-
it allows parasite multiplication. 302.

Investigations have been done to better undefoncalves da Costa SC, Lagrange PH 1981. Develop-
stand the mechanism of action of this immunosup- ment of cell mediated immunity to flagellar antigens

; ; ; i and acquired resistance to infection by Trypanosoma
pressive drugs in experimental Chagas disease cruzi in mice Mem Inst Oswaldo Cruz 7867-381.
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