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In this study, we evaluated the immune response of patients suffering from cutaneous leishmaniasis
treated with two distinct protocols. One group was treated with conventional chemotherapy using pen-
tavalent antimonium salts and the other with immunochemotherapy where a vaccine against cutaneous
leishmaniasis was combined with the antimonium salt. Our results show that, although no differences
were observed in the necessary time for complete healing of the lesions between the two treatments
peripheral blood mononuclear cells from patients treated by chemotherapy showed smaller
lymphoproliferative responses at the end of the treatment than those from patients in the
immunochemotherapy group. Furthermore, IFroduction was also different between the two groups.
While cells from patients in the chemotherapy group produced morg I&Nhe end of treatment, a
significant decrease in this cytokine production was associated with healing in the immunochemotherapy
group. In addition, IL-10 production was also less intense in this latter group. Finally, an increase in
CD8+ -IFN-y producing cells was detected in the chemotherapy group. Together these results point to
an alternative treatment protocol where healing can be induced with a decreased production of a poten-
tially toxic cytokine.
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Cutaneous leishmaniasis is caused by a prottheir toxicity (WHO 1990), may not be used in
zoa from the genukeishmaniathat infect mac- several cases. This fact, associated with the oc-
rophages from many mammals including humansurrence of resistance to treatment (Marsden 1985,
The disease, depending on the species of the pa@rogl et al. 1992), has increased the search for new
site, is characterized by occurrence of ulcerativalternative therapies.
lesions in the skin and/or mucosae that frequently A vaccine against cutaneous leishmaniasis de-
result in permanent disfiguration of the patient. Acveloped by Mayrink et al. (1979) has been used
cording to the World Health Organization, 12 mil-not only in the prevention of the disease (Mayrink
lion people in 88 countries are currently affectee@t al. 1985, 1986, Antunes et al. 1986, Nascimento
by the various forms of the disease, with an inciet al. 1990) but also as an immunotherapeutic agent
dence of 1-1.5 million new cases per year. Treain cases where the antimonium salts can not be used
ment of leishmaniasis is based, primarily, on théMayrink et al. 1992, Hermeto et al. 1994), con-
administration of antimonium salts which, due tdirming the results of Convit et al. (1987) who

used a different promastigote antigen preparation
in association with BCG. This protocol, although
highly successful, had the caveat of being substan-

) ) _ _ tially longer than conventional chemotherapy with
EL‘:)Z?;:;‘:L“ZU%?O&S%ZEE /gxg”Tdra'?ggg/\i’X ?%psifaelcgi"santimonium salts. An attempt to reduce the treat-
eases (TDR), CNPg, Finep/CNPg/Pronex, Biobras S/Q"ed”t period Wzs made by Cogb'”'”g am'{“‘igg’é”
and Universidade Federal de Ouro Preto. and vaccine administration ( enaro et al. )-
*Corresponding author. Fax: +55-31-559.1680. E-maill NiS Study showed that the combined therapy was
afonso@cpd.ufop.br able to reduce the time necessary for complete heal-
Received 31 January 2000 ing of the lesions when compared to conventional
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Several studies have demonstrated that theressdimented at 4,000 x g for 10 min and the super-
an important immunological component in the renatant collected for use as antigenic stimulus after
sponse to treatment with antimonials (Berger &rotein quantification (Lowry et al. 1951). Aliquots
Fairlamb 1992, Coutinho et al. 1996, 1998)(1 mg/ml) were stored at -70°C until needed.
Murray et al. (1989) demonstrated that T cell-de- Study subjectsA total of 117 patients suffer-
ficient mice were unable to contrbl donovani ing from cutaneous leishmaniasis volunteered to
proliferation when treated with Pentostam®, sugtake part in the trial. Written consent was obtained
gesting that these cells (probably through cytokinffom the volunteers or from parents/guardians of
production) are involved in the healing procesthose under 18 years of age. Patients were diag-
following treatment. In humans, CD8+ T cells arenosed on basis of clinical and parasitological cri-
apparently, involved in the healing process antkria. Patients included in the trial patients were
elevated IFNy production at the end of the treat-older than five years and had the cutaneous form
ment has also been shown (da Cruz et al. 1994af. the disease with confirmed diagnostic. Preg-
Furthermore, immunocompromised patients haveant women or those with debilitating diseases
been shown to be refractory to conventional chavere not included in the trial as well as those who
motherapy, at least in some cases of visceral leistefused to sign the informed consent. The study
maniasis (Peters et al. 1990). protocols were in accordance with The Helsinki

Our main objective in this study was to underDeclaration and has been approved by the Ethical
stand the immunological aspects involved in th€ommittee from the Escola de Medicina,
healing process associated with an alternative prtmiversidade Federal de Minas Gerais.
tocol based on the combined action of Glu- Treatment protocolsFhe study was designed
cantime® and a vaccine against cutaneous leishs a double blinded randomized trial. Based on
maniasis (Leishvacin®). The results describedrevious non-randomized trials (Genaro et al.
here, although not showing the same efficacy a96) and estimating am value of 0.01 (type |
previous trials, present an intriguing aspect regarerror) and § value of 0.05 (type Il error) a sample
ing the immune mechanism underlying the heakize of 50 volunteers per group was calculated for
ing process. The immune mechanism involved ithe trial, including a 10% chance of withdrawal.
the healing process was probably different in eadPatients were allocated at a 1:1 ratio into two
treatment, since cells from patients treated by ttgroups. Both groups received i.m. injections of
combined therapy produced significantly les&lucantime® at daily doses of 1 ml/5 kg body
IFN-y in vitro than those from patients treated byweight, until a maximum dose of 10 ml/day. Pa-
the conventional protocol. tients treated by immunochemotherapy (IC) re-

MATERIALS AND METHODS ceivgd s_imultaneous subcuta_neous injection_s of
vaccine in the forearm, according to the following

Antimonial and vaccine Glucantime® — protocol (Mayrink et al. 1991): day 1: 100 ul; day
R_hod|a.Farma Ltda. (SP, Brazil) —was used as pro- 200 pl; day 3: 300 pl; day 4: 400 pl and days 5
vided, in 5 ml ampoules containing 425 mg oto 10: 500 pl. After a resting period of 10 days
meglumine antimoniate. Leishvacin® — Biobrasanother series of antimonial and vaccine injections
S.A. (Montes Claros, MG, Brazil) — was preparediday 1 to 10: 500 ul) was administered. This treat-
under Good Manufacturing Procedures (GMP), agent/rest/treatment protocol was maintained until
a concentrate containing 240 pg/ml total nitrogegomplete healing of lesions. The control group
of killed promastigotes from five differehish-  (CH) received, besides Glucantime®, placebo in-
mania strains diluted in phosphate buffer 0.1 Mjections (sterile PBS with 0.01% timerosal phos-
pH 7.4, with timerosal phosphate 0.01% as a preyhate) in the forearm according to the same proto-
servative (Mayrink et al. 1979)Staphylococcus col described for the previous group. The occur-
aureusCowan strain — SAC — (Calbiochem, Larence of adverse reactions was monitored along
Jolla, CA, USA) was used at a concentration ofhe treatment period. No report of adverse reac-
0.01% to stimulate IL-10 production by periph-tion was filed in both treatment groups during the
eral blood mononuclear cells (PBMC). whole trial.

Antigen for immunological assaysL. V. Montenegro’s skin tesfthe Montenegro’s skin
braziliensis(MHOM/BR/2903) stationary phase test was performed as previously described (da
promastigotes (seven days) were harvested frogosta et al. 1996) using a standardized antigen
LIT medium (Camargo 1964), washed three timegreparation. Briefly, 4 ug (0.1 ml) of antigen was
in sterile PBS by centrifugation at 1,009 for 10  injected intradermally into the forearm. Readings
min at 4°C. Cells were disrupted by three cyclegere performed 48 h after injection. Reactions

of sonication 1 min, 20 Hz (Ultrasonic Disrupter,were considered positive if presence of induration
Tekmar Co., Cincinnati, OH). The suspension wagt the site of injection was detected.
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Lymphocyte proliferation assaysThis assay were harvested, washed in sterile PBS and stained
was performed as previously described (Mendongaith anti-CD3-FITC, and rodamine labeled anti-
et al. 1986). Briefly, PBMC were isolated fromCD4 or anti-CD8 monoclonal antibodies (Beckton-
blood samples by centrifugation over a FicollDickson, San Jose, CA, USA). Cytometric analy-
Hypaque gradient. 3.5 x 4@ells were stimulated sis was performed on a Coulter — EPICS 751 cy-
in RPMI medium supplemented with 5% humartometer and data analyzed by the LYSIS Il soft-
AB serum for 24 h with 0.1 pg Phytohemaglutininwvare. A minimum of 30,000 events were analyzed
A (PHA) or with 10 ug (protein content) af per sample.
braziliensisantigen for 72 h. Proliferation was  IFN-y intracellular staining- PBMC were
assessed by incorporation cH]-Thymidine stimulated in vitro withL. braziliensisfor 72 h.
(SIGMA, St. Louis, MO, USA, 5.3 Ci/mmol) for Brefeldin A (1 mg/ml) was added during the last 6
the last 18 h of culture. Results were expressed h®f culture. Cells were harvested and stained for
Akepm (kepm of stimulated - kepm of control cul-CD4 or CD8 markers as described above and then
tures). washed with PBS/0.02% sodium azide/0.2% bo-

Cytokine production Cytokine production was vine soroalbumin. Cells were then fixed with 2%
assayed on supernatants from PBMC (58cHlls/  paraformaldehyde and washed again. Aliquots of
ml) stimulated with 50 pg/ml df. braziliensisan- 2 x 1 permeabilized cells (50 pl) were incu-
tigen. IL-2, was assayed on 24 h supernatanbsted with FITC labeled anti-human IFNnono-
(Intertest 2, Genzyme Immunobiologicals, USA)clonal antibody (Pharmingen, San Diego, CA,
IL-10 was assayed on 72 h supernatantdSA), washed and analyzed by flow cytometry
(Quantikine Human IL-10 Immunoassay, R & Dimmediately after (Prussin & Metcalfe 1995).
systems, USA). All tests were performed accord- Statistical analysis Analysis of patient distri-
ing to manufacturer’s instructions. 1L-12 andbution between groups was made by univariated
IFN-y assays were performed on 24 and 72 h sanalysis. Laboratorial data were analyzed by paired
pernatants, respectively, according to the protocota/o tail Student’s t test, regression analysis and
described below. correlation. p values 0.05 were considered sig-

IFN-y ELISA assay IFN-y production was nificant.
measured in three day culture supernatants by a RESULTS
sandwich ELISA. Plates were coated with a mouse . o
monoclonal antibody (B133.1 — a kind gift from Demographic and clinical data A total of
Dr Giorgio Trinchieri, The Wistar Institute, Phila- 117 patients involved in this study were allocated
delphia, PA, USA) at 5 pg/ml in 0.1 M NaHGO to the two treatment groups on a 1:1 ratio. Demo-
NaCO, buffer, pH 8.6, overnight at°€@. After graphic data obtained from the two groups showed
blocking with phosphate buffered saline (PBS)/5%hat they were homogenous in regard to age [30.1
bovine fetal serum (BFS) for 1 h, plates werg 13.4 and_ 26.2 + 17.6 years for the chemotherapy
washed three times with PBS/Tween 20 0.05%CH) and immunochemotherapy (IC) groups, re-
Samples were added directly to the plate and incPectively] and sex (53.1% male — CH and 54.7%
bated for 2 h at L. Standard curve was per-male —IC). Clinical data regarding the leishmanial
formed using recombinant human IFNgiluted  infection were also similar between the two groups
in PBS/5% BFS at concentrations which variedTable). Patients from the two groups had lesions
from 12.5 to 0.02 ng/ml. After washing, platesthat were similar in evolution time, size and num-
were incubated with biotinylated-B133.5 mono-ber. Itis important to mention that the majority of
clonal antibody, at a concentration of 0.5 pg/mithe patients (76%) presented only one well defined
for 1 h. This incubation was followed by washingesion, usually in an uncovered part of the limbs.
and incubation with streptoavidin-peroxidase foPBOth groups also presented similar rates of posi-
another hour. ABTS (SIGMA - 0.5 mg/ml) andtive Montenegro’s skin test prior to treatment.
hydrogen peroxide (0.01%) were used as sutlthough patients in the IC group presented a ten-
strates. Readings were performed at 415 nm. dency to heal faster, no statistical differences were

IL-12 ELISA assay IL-12 p40 detection was observed between the two groups when healing rate
carried out by a ELISA sandwich using mouse anwas measured by the number of treatment series
human IL-12 p40 monoclonal antibodies (C11.1%1€cessary to induce g:omplete healing of the lesions.
and biotinylated-C8.6). The same procedure anidshould be emphasized, however, that regardless
concentrations described above were used in tH#$ the treatment adopted, complete healing of the
assay. lesions was always obtained at the end of treat-

Flow cytometry analysis PBMC were col- ment. . )
lected before and after treatment and stimulated in Lymphoproliferative responsesin order to
vitro with L. braziliensis After 72 h, 2 x 18cells ~€evaluate the cellular immune response that was



92 Immunochemotherapy in Cutaneous Leishmaniasis * VPCP Toledo

associated to each treatment, PBMC obtained fromodels as well as in the human disease (for review
blood samples taken before treatment, after twaee Scott 1989, Kemp 1997, Etges & Miiller 1998).
series and one month after the end of treatme¥ie initially investigated the role of IL-2 during
were stimulated in vitro witheishmaniaantigen. both treatment protocols by measuring its levels in
While cells from uninfected volunteers did not pro-culture supernatants from antigen stimulated
liferate in response to the antigenic stimulus, prd?BMC. Fig. 2 shows the results obtained before
liferative responses, measured five days after stimand after treatment in both groups. While no dif-
lation, varied significantly among the patients irferences were observed in the CH group, cells from
both treatment protocols (Fig. 1). Nonetheless, gatients from the IC group produced significantly
was possible to observe that in the CH group theraore IL-2 after treatment than they did before treat-
was a decrease in the mean proliferative responsent (p<0.05). As expected, no significative dif-
after the end of treatmenkcpm = 10.4 + 10.0 — ferences were observed between the treatment
mean £ SD) as compared to results observed bgroups before treatment onset (p>0.05).
fore treatment&fkcpm = 18.2 £ 26.2, p < 0.05). Elimination of Leishmaniaamastigotes from
On the hand, no alteration in lymphoproliferationesions has been shown to be dependent orylFN-
was observed within the IC group, with mearproduction by T lymphocytes as well as by NK
Akcpm values remaining practically constant dureells (Locksley et al. 1987, Heinzel et al. 1991,
ing the whole treatment period (before treatmercott 1991, Scharton & Scott 1993, Scott &
13.3 £ 10.7; after treatment 21.3 + 35.2, p > 0.05)rinchieri 1995). We decided to investigate
Cytokine production by stimulated PBMThe whether the different treatments would interfere
role of cytokines in the control of leishmaniasiswith IFN-y production, and thus alter the healing
has been clearly demonstrated in many animarocess. To indirectly assess this hypothesis we

TABLE |
Clinical characteristics of patients submitted to chemotherapy or immunochemotherapy
Treatment
Chemotherapy Immunochemotherapy
(n=64) (n=53)
Lesion evolution before treatment onset (days) 99.3 + ¥67.5 72.1+52.9
Number of lesions 18+23 1.7+15
Positive skin test (%) 5% 48
Number of treatment series necessary for complete healing 4.2+ 1.7 37+14
Values represent mean = 1 SDp> 0.05
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Fig. 1: lymphoproliferative responses of antigen stimulated peripheral blood mononuclear cells (PBMC) from patients submit-
ted to chemotherapy or immunochemotherapy. Symbols repusisgoin (cpm stimulated cultures - cpm control cultures) for

each individual before treatment onset (bt), after the second series of treatment (dt), and after complete healingadj.lesions (
Horizontal bars represent the mean value for each group. Treatments — CH: chemotherapy; IC: immunochemotherapy; n = 56
(CH) and 49 (IC); control cultures were performed using PBMC from healthy individuals living outside the endemic area.
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300+ IL-12 stimulates IFNyproduction by NKand T
cells (Heinzel et al. 1991, Prussin & Metcalfe 1995)
and is involved in resistance to infectionl®jsh-
2004 mania (Heinzel et al. 1993, Afonso et al. 1994,
Nabors et al. 1995, Bacellar et al. 1996, Mattner et
al. 1996). When PBMC were stimulated in vitro
100 with L. braziliensisantigen, production of this
cytokine was not detected (data not shown) regard-
less of treatment protocol or treatment period. To
further investigate the production of IL-12, we mea-
CH(PY CH@Ey ICohy  IC(y sured the IFN¢production in the presence of C8.6,
Fig. 2: IL-2 production by antigen-stimulated stimulated pe@ Neutralizing monoclonal antibody directed against
ripheral blood mononuclear cells. Bars represent mean valdbe p40 chain of IL-12 (Fig. 4). We were able to
+1 SD of IL-2 de_tected in supernatant of antigen stimulatedh oy that, in the CH group, cultures treated with
cultures from patients at different times points. (bt): beforﬁhe monoclonal antibody showed a reduction in IFN-

treatment; (at): after complete healing of lesions. Treatments - .
CH: chemotherapy; IC: immunochemotherapy; n = 11 (CHY Production to 54.6 + 31.8% of the control cultures

IL-2 (pg/ml)

and 10 (IC)
100
. . 8
measured the production of this cytokine in culg 75
ture supernatants of stimulated PBMC. As ex3 T

pected, no differences were observed between r‘fge <0
two treatment groups before initiation of treatme
(Fig. 3). As previously observed (da Cruz et alg
1994a), there was an increase in lfFproduction
by PBMC after treatment in the group treated with
Glucantime® alone (1616 + 296 pg/marsusl 055 0-
+ 193 pg/ml before treatment, p<0.05), with no _ _ _
differences being detected after two series of tredtid. 4: IL-12 dependent IFN-production by antigen-stimu-
ment Interestingly however supernatants fro ted peripheral blood mononuclear cells (PBMC). PBMC

’ 2 ’ - were stimulated for 72 h with antigen in the presence or ab-
cultures from patients treated by 'mmunochemos'ence of an anti-IL-12 p40 neutralizing monoclonal antibody
therapy presented a decreased WFl¢roduction (C8.6). Bars represent the mean percentage + 1 SD of the
at the end of treatment when Compared to valueeduction in IFNy production in cultures with the antibody as
before treatment (1095 + 245 pg/ml before tregeompared to cultures without IL-12 inhibition. (bt): before

treatment; (at): after complete healing of lesions. Treatments -
mentversus860 + 227 after treatment, p<0.05). /. chemotherapy: IC: immunochemotherapy
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Fig. 3: IFNy production by stimulated peripheral blood mononuclear cells (PBMC) increases with chemotherapy but decreases
in patients treated by immunochemotherapy. Symbols represent cytokine production by cells stimuldtechwtaniaanti-

gen for 72 h for each individual before treatment (bt), after the second series of treatment (dt), and after completé healing o
lesions (at). Control cultures were made using PBMC from healthy individuals living outside the endemic area. Horizontal bars
represent the mean value for each group. Treatments - CH: chemotherapy; IC: immunochemotherapy; n =64 (CH) and 53 (IC)
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before treatment and 46 + 26% after treatment. A Phenotypic characterization of the antigen-re-
similar reduction was observed in the IC group, isponding cells Stimulated PBMC were analyzed
which IFNy production was reduced to 53 + 25.8%by flow cytometry after three days in culture. Cells
of the control culture before treatment and 58 + 28%om untreated patients showed a predominance
after treatment. No statistical differences were def CD4+ T cells as measured by a positive CD4/
tected in the reduction rates among groups. The&®8 ratio (Fig. 7). This ratio decreased after treat-
results indicate that, although we were not able tment in both CH and IC groups with no significant
detect IL-12 production in the supernatant, thiglifference between the two groups, indicating an
cytokine was being produced and was responsibliecrease in the stimulation of CD8+ T cells in cul-
at least partially, for the IFN-detected. ture as the treatment lead to healing of the lesions.
Another cytokine involved in the control of  In order to further characterize the IfN\bro-
leishmaniasis is IL-10. This cytokine downregu-duction in stimulated PBMC cultures, cells were
lates Thl type responses thus preventing propdouble-stained for intracellular IFdsroduction and
healing. Thus, it was of interest to investigate
whether IL-10 was being produced in cultures from

patients treated by the two different protocols. The T4 patient |
results shown in Fig. 5 indicate that a significant 0 - patient 2
decrease in IL-10 production could be observed in —A— patient 3
both treatment protocols already after the second s |
series of treatment, persisting until the end of treat-
ment. Interestingly, IL-10 production at the end F 4|
of treatment in the IC group (5.7 £ 13.2 pg/ml) =
was statistically lower than in the CH group (26.7 5 **
+ 32.1 pg/ml) (p<0.05). 2 0 |
Since the main difference in the two treatment
protocols is the addition dfeishmaniaantigen, 100 4
we decided to investigate whether this antigen
could inhibit IL-10 production by PBMC stimu- o ‘ ‘
lated with SAC. As shown in Fig. 6, whegrish- 0 10 50 100
mania antigen was added to cultures stimulated Antigen (ug/m)

with ,SAC adose dEpen,dent decrease in ”—'19 pr@l‘g. 6: Leishmaniaantigen decreases IL-10 production by
duction was observed in two out of three patientsac-stimulated peripheral blood mononuclear cells (PBMC)
tested, suggesting that antigen inoculation durin@BMC from patients with active lesions (before treatment)
treatment may have contributed to the lower leveyere stimulated with SAC in the presence of increasing con-

_ : - ntrations of.eishmaniaantigen for 72 h. Values are repre-
of IL-10 detected in the supernatants of patlengntative of each individual. Cultures were done in dupli-

treated by immunochemotherapy. cates.
750+ *
=
= |
£ 5001
e
= .
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n .
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Fig. 5: IL-10 production by antigen-stimulated peripheral blood mononuclear cells from patients decreases with treatment.
Symbols represent cytokine production by cells stimulated ketehmaniaantigen for 72 h for each individual before treat-

ment onset (bt), after the second series of treatment (dt), and after complete healing of lesions (at). Bars represerdltiee mean
for each group + 1 SD. Treatments - CH: chemotherapy; IC: immunochemotherapy; n = 25 (CH) and 22 (IC)
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Chemotherapy Immunachemotherapy  cells from patients in the CH group showed an in-

5 creased percentage of IRNsroducing cells. This
increase in IFN¢production was particularly noted

in the CD8+ population (p<0.05), although CD4+
IFN-y producing cells also showed a tendency to
¢ increase. On the contrary, no differences were de-
tected in cells from patients belonging to the IC
group. These results are in agreement with the IFN-
3 y production in culture supernatants (Fig. 2).
DISCUSSION
2 Treatment against leishmaniasis is based pri-
marily on the administration of antimonium salts
via the intramuscular route during an extensive
1 period of time. These salts, however, are expen-
V\\
v

CD4/CD8 Ratio

sive, present considerable toxicity, and require sev-
eral injections under supervised administration.
These facts justify the search for alternative treat-
ment protocols that could reduce the amount of
BT AT BT AT antimonium administered to the patient. In this
, , o , study we compared the combined administration
Fig. 7: phenotypic charactgrlzatlon of stimulated T cells bebf Glucantime® and Leishvacin® to conventional
fore and after treatmenPeripheral blood mononuclear cells . .
were stimulated witheishmaniaantigen for 72 h. Cells were .ChemOthe.rapy n reQ.ard t? several aSpeth includ-
collected and analyzed by flow cytometry for CD3, CD4 andNg its efficacy, healing time, and, specially the
CD8 markers. Symbols represent data from each patient ghmune response associated with each protocol.
different time points. (BT): before treatment; (AT): after com- A total of 117 patients participated in the study
plete healing of lesions (63 on chemotherapy and 54 on immunochemo-
therapy) most of which had a single lesion usually
o located on the forearm or leg. Analysis of the
surface markers. As shown in Fig. 8, a small pepatient’s data demonstrated that both treatment
centage of both CD4+ and CD8+ cells were progroups were comparable as to the demographic
ducing IFNy before treatment was initiated, bothgistribution of the patients as well as the clinical
in the IC and the CH groups. At the end of treafcharacteristics of the disease, reflecting the proper
ment, however, cytometric analysis of stimulatedandomization of the study protocol. In addition,

10.04
7.54 w— D4 TFN (at)
== CD8-(FN (a)
= £ CDA-IRN (1)
- 59 CDB-IFN (ft)
-
£ 5.0
(=1
&
4

251 \ T
mal e

Chemotherapy Immunoc hemotherapy

Fig. 8: characterization of IFMproducing cells — peripheral blood mononuclear cells were stimulated for 72 bergtimania

antigen and then incubated with Brefeldin A to allow for accumulation offiFiGells were collected and double stained for

IFN-y and CD4 or CD8 markers. Bars represent the mean value for each group + 1 SD. (bt): before treatment; (at): after
complete healing of lesions; n = 10 (CH) and 8 (IC)
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Montenegro’s skin test were positive in 88% otained at different time points during the course of
the cases, supporting previous observations frothe treatment, revealed a significant increase in
our group as well as from other studies (Carvalht=N-y from patients that recovered from infection
et al. 1995, da Costa et al. 1996), thus confirmingfter conventional treatment as compared to be-
the validity of this test as a helpful diagnostic toofore treatment. Again, this observation was in
in leishmaniasis. agreement with data previously reported (da Cruz
Although no statistical differences were observedt al. 1994a). This increased IRfbproduction is
in the time required for healing between the tw@robably associated with an increased expression
treatment protocols, it is important to mention thabf CD8+-IFN+y producing cells as shown in Figs 7
both protocols were successful in inducing completend 8. On the other hand, in patients treated by
healing in all patients involved in the study. immunochemotherapy, a marked decrease in IFN-
The proliferative response of lymphocytesy production was observed when cultures from re-
stimulated withL. braziliensiswas analyzed be- covered patients were compared to those from the
fore, during and after the end of the treatment pesame patients before treatment.
riod. The great majority of patients presented a The differences in IFN-production at the end
positive response to the stimulus. Patients treated the two protocols could not be related to differ-
with chemotherapy alone showed a decrease in thaces in the production of IL-12. Although we
response at the end of the treatment, in accordaneere not able to detect IL-12 p40 in culture super-
with results reported by others (da Cruz et ahatants under the conditions used to stimulate the
1994a). However, patients treated with immunoeells (data not shown), we indirectly demonstrated
chemotherapy showed a persistent lymphoprolithe presence of this cytokine through its ability to
erative response throughout the treatment. Thisduce IFNy production. Even though around 50%
difference in response to in vitro stimulation isof IFN-y production was dependent on the pres-
probably related to the permanent presence of tleace of IL-12 (Fig. 4), no differences in IL-12-
antigen in vivo during the treatment. It is expectethduced IFNy production could be detected be-
that in vivo stimulation of T cells decreases as treatween the two experimental protocols.
ment progresses toward healing in patients treated IL-10 is involved in the downregulation of Thl
with Glucantime® alone, since the reduction in theesponses (Fiorentino et al. 1991, Mosmann &
parasite load would probably lead to a decreasedoore 1991, Howard & O’'Garra 1992, D’Andrea
number of responsive T cells. In immunochemoet al. 1993). As shown in Fig. 5, PBMC from in-
therapy, however, the continual inoculation ofected patients produced significant levels of this
Leishmaniaantigen may have kept these cells coneytokine before treatment. After therapy was initi-
sistently stimulated in vivo even with a decreasedted we observed a marked decrease in the produc-
parasite load. This was reflected by an unalterdibn of this cytokine in both treatment protocols. The
in vitro response at the end of treatment. Also idecreased production of IL-10 probably allowed for
agreement with previous studies (Convit et ala more efficient action of IFN; leading to healing
1993, da Cruz et al. 1994a, Mendonca et al. 1995)f the lesions. It is interesting to observe that addi-
no correlation between the intensity of theion ofLeishmaniantigen to PBMC cultures stimu-
Montenegro’s reaction and the in vitro proliferadated with SAC decreased IL-10 production by these
tive response was observed. cells (Fig. 6). Itis conceivable that in patients treated
As part of the evaluation of the immune re-by immunochemotherapy the continuous adminis-
sponse, we analyzed the production of severghtion ofLeishmaniaantigen may have contributed
cytokines by stimulated PBMC. Our study focusedb a greater decrease in IL-10 production in these
primarily on the production of IFN-by these cells patients (Fig 5). This could lead to a faster elimina-
due to the involvement of this cytokine in resistion of the parasites by IFiactivated macroph-
tance to and recovery from leishmanial infectionsges. Even though we did not detect a faster heal-
(Carvalho et al. 1995, Coutinho et al. 1998, Ribeirdng of the lesions in patients treated by immuno-
de-Jesus et al. 1998). When analyzing the produchemotherapy we can not exclude the possibility
tion of this cytokine before treatment onset it waghat parasite elimination was faster in these patients.
observed that cells from patients with chronic leMoreover, it is also important to note that patients
sions produced more IF)than those from pa- treated with the combined therapy were able to con-
tients with recent infections. This fact has beetrol disease progression even with a decreased IFN-
reported previously (Ribeiro-de-Jesus et al. 1998)production. Although this fact could reflect in a
and is probably related to the elevated number ¢dwer degree of post-treatment protection, that would
IFN-y producing T cells that infiltrate these lesiondead to lesion relapse or reinfection, no such occur-
(Melby et al. 1994). Comparison of IFNpro- rences were observed both in this and in previous
duction in supernatants of stimulated PBMC obstudies (data not shown).



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 96(1), January, 2001 97

The search for alternative protocols for treat- Dittmar G, Castes M, Rondon AJ 1993. The clinical
ment of leishmaniasis is justified by the increase and immunological spectrum of American cutane-
in the number of cases of resistance to conventional 222 I§|438hman|a3|§.rans R Soc Trop Med Hyg :87
chemotherapy. Thus, Cunha et al. (1994) used the % **0- i
protocol described here to successfully treat five C0Utinho SG, da-Cruz AM, Bertho AL, Santiago MA,

) . . I de Luca P 1998. Immunologic patterns associated
HIV+ patients with cutaneous leishmaniasis, four

" ; . - with cure in human American cutaneous leishma-
of which were resistant to conventional anti- iacis Braz J Med Biol Res 31.39-142.

monium therapy and one to antimonium and AMcoytinho SG, Oliveira MP, da Cruz AM, de Luca PM,
photericin B. In another study, an HIV+ patient  Mendonca SC, Bertho AL, Soong L, McMahon-Pratt
with disseminated cutaneous leishmaniasis resis- D 1996. T-cell responsiveness of American cutane-
tant to antimonial therapy showed a significant ous leishmaniasis patients to purifiedishmania
improve in lymphoproliferative response and IFN-  pifanoi amastigote antigens ariceishmania

y production after treatment and successful heal- braziliensisoromastigote antigens: immunologic pat-
ing of over 250 lesions (da Cruz et al. 1994b). This terns associated with cutexp Parasitol 84144-
protocol offers an alternative treatment to cutanesx 155.

. . - unha RMC, Hallack KA, Mayrink W 1994.
ous leishmaniasis cases where conventional che- Leishmaniose disseminada em paciente infectado

motherapy is not effective justifying the in- o) virus HIV. Evolucdo clinico-morfolégica
creased cost of adding the vaccine to the treatment. atipica.Rev Soc Bras Med Trop 2389-401.
Further studies should better clarify the mechay'Andrea A, Aste-Amezaga M, Valiante NM, Ma X,
nisms associated with this therapeutic protocol. Kubin M, Trinchieri G 1993. Interleukin-10 inhib-
its human lymphocyte IFN-production by suppress-
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