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Albaconazole is an experimental triazole derivative with potent and broad-spectrum antifungal activity and
a remarkably long half-life in dogs, monkeys, and humans. In the present work, we investigated the in vivo
activity of this compound against two strains of the protozoan parasite Trypanosoma (Schizotrypanum) cruzi, the
causative agent of Chagas’ disease, using dogs as hosts. The T. cruzi strains used in the study were previously
characterized (murine model) as susceptible (strain Berenice-78) and partially resistant (strain Y) to the drugs
currently in clinical use, nifurtimox and benznidazole. Our results demonstrated that albaconazole is very
effective in suppressing the proliferation of the parasite and preventing the death of infected animals. Fur-
thermore, the parasitological, PCR, serological, and proliferative assay results indicated parasitological cure
indices of 25 and 100% among animals inoculated with T. cruzi strain Y when they were treated with
albaconazole at 1.5 mg/kg of body weight/day for 60 and 90 days, respectively. On the other hand, although
albaconazole given at 1.5 mg/kg/day was very effective in suppressing the proliferation of the parasite in
animals infected with the Berenice-78 T. cruzi strain, no parasitological cure was observed among them, even
when a longer treatment period (150 doses) was used. In conclusion, our results demonstrate that albaconazole
has trypanocidal activity in vivo and is capable of inducing radical parasitological cure, although natural
resistance to this compound was also indicated. Furthermore, the compound can be used in long-term
treatment schemes (60 to 150 days) with minimal toxicity and thus represents a potentially useful candidate
for the treatment of human Chagas’ disease.

Chagas’ disease is endemic from Mexico to Argentina,
where it is estimated that 16 million to 18 million people are
infected with its causative agent, Trypanosoma (Schizotrypa-
num) cruzi, and where 40 million remain at risk, emphasizing
the need to sustain and extend control strategies (38). Al-
though great progress in the control of the vector and in the
prevention of transmission of the disease by blood transfusion
has been made, the specific treatment to be used for infected
individuals remains unsolved.

Specific chemotherapy with benznidazole (Rochagan and
Rodanil; Roche, Rio de Janeiro, Brazil) or nifurtimox
(Lampit; Bayer) has been recommended for the treatment of
acute and congenital infections (20). Basic studies have deter-
mined the molecular basis of the anti-T. cruzi activity. Nifurti-
mox acts via the reduction of the nitro group to unstable
nitroanion radicals, which in turn react to produce highly toxic
reduced oxygen metabolites (superoxide anion and hydrogen
peroxide) (9). Benznidazole seems to act by a different mech-
anism (reductive stress), which involves covalent modification
of macromolecules by nitroreduction intermediates (9). How-
ever, clinical trials with nifurtimox, benznidazole, and allopuri-

nol have shown that these compounds have very low or no
activity in preventing the development of chronic Chagas’ dis-
ease; moreover, the drugs have significant side effects, includ-
ing anorexia, vomiting, peripheral polyneuropathy, and allergic
dermopathy (6, 21, 26). The discovery of new, active, nontoxic
compounds would probably expand the number of patients
who could receive treatment, including those patients in whom
clinical manifestations are absent or in whom symptoms can be
disclosed only by more elaborate medical procedures. Al-
though benznidazole and nifurtimox are still the drugs most
frequently used for the etiological treatment of Chagas’ disease
patients, they are far from the ideal medicines for the treat-
ment of this condition. The most important requirements for
the treatment of Chagas’ disease are a capacity to induce
parasitological cure in both patients with acute cases and pa-
tients with chronic cases, oral activity in a single or few doses,
affordability, a lack of significant side effects, ability to be
administered in ambulatory treatment settings with minimal
monitoring, and a low probability of the development of par-
asite resistance (4).

The search for new compounds with activities against T.
cruzi and with low toxicities and increased efficacies during the
chronic phase continues. Ergosterol biosynthesis inhibitors
(EBIs) are the most advanced and the most frequently used
compounds for the treatment of fungal infections (34). Like
many fungi, T. cruzi has a strict requirement for specific en-
dogenous sterols for cell viability and growth and is extremely
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susceptible to sterol biosynthesis inhibitors in vitro and in vivo
(28). Recently, it has been shown that some of these com-
pounds, such as D0870 (Astra-Zeneca Pharmaceuticals),
posaconazole (SCH 56592; Schering-Plough Research Insti-
tute), and TAK-187 (Takeda Chemical Company), are capable
of inducing parasitological cure in murine models of both
acute and chronic Chagas’ disease with no toxic side effects to
the hosts (17, 18, 19, 28, 31, 32, 33).

More recently, it has been shown that the new triazole de-
rivative albaconazole (UR-9825; Uriach & Company, Barce-
lona, Spain) (Fig. 1) displays in vitro activities against T. cruzi
comparable to those of the most potent EBIs tested against
this organism, and detailed biochemical studies indicated that
its mechanism of action is due to a specific interference of the
parasite’s sterol C-14�-demethylase (29). However, in vivo ef-
ficacy against T. cruzi requires both potent intrinsic antipara-
sitic activities and special pharmacokinetic properties (long
terminal half-lives and large volumes of distribution) (28, 33).
Thus, the extremely short terminal half-life of albaconazole in
mice (�0.5 h) prevented us from testing the compound in
murine models (3). On the other hand, its long half-life in dogs
and cynomolgus monkeys (51 and 24 h, respectively) suggested
that this compound could have significant activity against T.
cruzi in theses animal models (3). A dog model for experimen-
tal chemotherapy studies of acute and chronic Chagas’ disease
has recently been described (14). In those studies benznidazole
treatment of dogs infected with T. cruzi strains that were nat-
urally susceptible, partially resistant, or resistant to this drug
led to results similar to those reported from studies with hu-
man patients in the acute and the chronic phases of the dis-
ease.

In the present study we investigated the in vivo activities of
albaconazole in dogs infected with T. cruzi strains susceptible
and partially resistant to benznidazole (12, 35).

MATERIALS AND METHODS

T. cruzi strains. The T. cruzi strains used in this study were T. cruzi Y, which
is partially resistant to benznidazole, and T. cruzi II Berenice-78, which is sus-
ceptible to benznidazole (12, 15, 24, 35).

Experimental animals and infection. Forty-four 3-month-old mongrel dogs of
both sexes from the kennel of the Federal University of Ouro Preto, Minas
Gerais, Brazil, were used in this study. All procedures and experimental proto-
cols were conducted in accordance with the COBEA (Brazilian School of Animal
Experimentation) and behavior instructions for the use of animals in research.
Animals were fed a commercial chow and were given water ad libitum. Before
the study, the animals were treated with antihelminthic drugs and immunized
against infectious diseases. The animals were inoculated with 2,000 blood trypo-

mastigotes of T. cruzi Berenice-78 (24 dogs) or Y (20 dogs) per kg of body weight
by the intraperitoneal route. Twelve animals infected with the Berenice-78 strain
were treated with albaconazole for 60, 90, or 150 days. Eight animals infected
with the Y strain were treated with albaconazole for 60 or 90 days. Four dogs
were used for each treatment period. For each strain of T. cruzi studied, two dogs
were treated with benznidazole and two untreated dogs were used as controls.

Drugs. Albaconazole (UR-9825), (1R,2R)-7-chloro-3[2-(2,4-difluoropeny)2-
hydroxyl-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazilin-4(3H)-one (Fig. 1),
was kindly provided by Xavier Bartrolí (Uriach & Cia). Benznidazole, 2-nitro-
imidazole-(N-benzil-2-nitro-1-imidazolacetamide), is a product of Roche.

Treatment scheme. Oral treatment started 12 to 22 days postinfection, imme-
diately after the appearance of parasitemia, as detected by the examination of
fresh blood. Groups of eight animals each were infected with strain Y or Be-
renice-78 and treated orally with 1.5 mg of albaconazole per kg of body weight
daily for a total of 60 doses, and eight animals were treated for a total of 90 doses.
Four animals inoculated with strain Berenice-78 received 150 doses. As positive
controls, 12 animals received 7 mg of benznidazole per kg of body weight
administered in two daily doses for 60 days (120 doses), while 12 untreated dogs
(which received only the drug vehicle) were used as negative controls.

Evaluation of parasitological cures. To verify the occurrence of parasitological
cure, we ran a battery of five independent tests, including examination of fresh
blood, hemoculture, PCR assay, a serological enzyme-linked immunosorbent
assay (ELISA), and a proliferative assay.

(i) Examination of fresh blood. The parasitemia of the animals was examined
from day 10 of infection until the parasites could no longer be detected by
collecting fresh blood from the marginal ear vein. The mortality rate was ex-
pressed as the cumulative percentage of dead animals.

(ii) Hemoculture. The hemoculture technique was performed at 1 and 6
months posttreatment with blood from the treated and controls animals (7).
Hemocultures were examined monthly for up to 120 days for detection of
parasites.

(iii) PCR assay. Ten milliliters of blood from each animal was collected at
months 1 and 6 posttreatment. The samples were immediately mixed with an
equal volume of 6 M guanidine HCl–0.2 M EDTA solution, maintained at room
temperature for 2 weeks, and boiled for 15 min to break the minicircles (2, 5).
Three DNA extractions were performed as described by Wincker et al. (37), but
40 �g of glycogen (Boehringer Mannheim) was used to precipitate the DNA.
The PCR conditions were the same as those described by Gomes et al. (13)
except that 20 pmol of primers S35 (5�-AAATAATGTACGGG(T/G)GAGAT
GCATGA-3�) and S36 (5�-GGGTTCGATTGGGGTTGGTGT-3�) was used (1,
13, 37). Briefly, 2 �l of blood DNA template was added to 10 mM Tris-HCl (pH
9.0); 75 mM KCl; 3.5 mM MgCl2; 0.1% Triton X-100; 0.2 mM each dATP, dCTP,
dGTP, and dTTP (Sigma Chemical Co.); 1.0 U of Taq DNA polymerase (Pro-
mega); and water in a 20-�l reaction volume. The reaction mixtures were over-
laid with 30 �l of mineral oil and subjected to 35 amplification cycles in a
Research Programmable Thermal Controller (MiniCycler). The temperature
profile was 95°C for 5 min for denaturation and two cycles of annealing at 30°C
for 2 min, followed by 33 cycles with the annealing temperature increased to 40°C
and a final extension at 72°C for 5 min. Five microliters of each of the PCR
products was analyzed by electrophoresis on a 6% polyacrylamide gel and visu-
alized by silver staining (22).

(iv) Serological profile. Serum samples were collected from the blood of all
dogs before and monthly after the inoculation for 6 months posttreatment.
Serum samples were stored at �20°C, and ELISAs were performed as described
by Voller et al. (36). Sera were tested by using the T. cruzi Y strain, obtained
from an acellular culture in liver infusion tryptose medium, as the antigen and
peroxidase-conjugated goat anti-dog immunoglobulin G (Sigma Chemical Co.).
The cutoff was determined by using the mean absorbance for 10 uninfected
animals plus 2 standard deviations.

(v) PBMC proliferative assay. Blood samples were collected from all dogs
before and monthly after the inoculation for 6 months posttreatment. Peripheral
blood mononuclear cells (PBMCs) were isolated by Ficoll-Hypaque density
gradient centrifugation and were washed three times with RPMI (GIBCO,
Grand Island, N.Y.). A total of 3.5 � 106 cells were stimulated with 10 �l of
parasite antigens (108 trypomastigotes/ml) derived from trypomastigotes or with
25 �l of the mitogen concanavalin A (80 �g/ml) in a final volume of 200 �l. The
preparation was then incubated at 37°C in a 5% CO2 atmosphere for 3 days
(stimulus with concanavalin A) and 5 days (stimulus with trypomastigote anti-
gen). The cultures were pulsed with 0.2 �Ci of [3H]thymidine per well for the last
16 h of culture and processed for scintillation counting. The proliferation data
were calculated as the mean counts per minute of incorporated [3H]thymidine
for duplicate cultures, and the results are expressed as the experimental counts

FIG. 1. Chemical structure of albaconazole (UR-9825).
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per minute divided by the control (unstimulated) counts per minute (stimulation
index [SI]).

Statistical analysis. The mean patent period and the maximum level of par-
asitemia posttreatment were compared by analysis of variance by using square
root transformation of the data (the Tukey test) (25). Regression analysis was
used to compare antibody levels and SIs before, during, and after treatment;
regression lines were compared by analysis of covariance (25). The association
between antibody levels and the SI was tested by using the Pearson correlation.
In all cases, differences were considered statistically significant when the P value
was less than 0.05.

RESULTS

Albaconazole was well tolerated by the dogs, and no side
effects were observed during the study with a dose of 1.5
mg/kg/day administered for 60 or 90 days. However, when the
dogs were treated for longer periods (150 days), a loss of
weight and gastrointestinal disturbances were observed in one
of four treated animals after 120 days of treatment (data not
shown). During the necropsy of this animal, edema and small
hemorrhages were observed along the intestinal tract. The
other three animals treated for 150 days did not show any
collateral effects.

The in vivo trypanocidal effects of albaconazole are shown in
Table 1. The parasitemia was suppressed between the first and

second day posttreatment in all treated animals. Similar results
were observed for animals treated with benznidazole, the drug
most frequently used for the treatment of human Chagas’
disease. All control (untreated) animals showed significantly
higher parasitemia levels (P � 0.005) and patent periods (P �
0.001) than treated animals (Table 1). A survival rate of 100%
was obtained with all therapeutic schemes used; in contrast,
untreated controls inoculated with the Y strain showed 50%
mortality.

Parasitological cure was verified by five independent criteria:
fresh blood examination, hemoculture, PCR, the presence of
anti-T. cruzi antibodies, detection by ELISA, and a decreased
SI in PBMC proliferation assays.

Among the dogs infected with the Y strain, at least one of
two tests, hemoculture and PCR, were positive for 75% of the
animals that received albaconazole at 1.5 mg/kg orally in one
daily dose for 60 days, while 100% of the animals treated for 90
days had negative results by both tests and were considered
parasitologically cured (Table 2). Similar results were observed
for animals treated with 7 mg of benznidazole per kg, admin-
istered orally in two daily doses for 60 days (120 doses) (Table
2).

Although albaconazole given at 1.5 mg/kg/day was very ef-

TABLE 1. Trypanocidal effects of albaconazole and benznidazole, administered in different therapeutic schemes, on biological parameters for
dogs infected with Berenice- 78 and Y T. cruzi strains

Group Therapeutic scheme (T. cruzi
strain/drug/treatment time [days])

No. of animals
surviving/total

no. tested

Prepatent period
(days)a

No. of trypomastigotes
in bloodb before

treatmenta

Patent period (days [highest level
of parasitemiab]) after treatmenta

1 Berenice-78/albaconazole/60 4/4 21 � 0.82 6,000 � 2,708 1.5 � 1.29c (3,750 � 2,500)c

2 Berenice-78/albaconazole/90 4/4 18.75 � 1.89 5,000 � 3,535 0.75 � 0.96c (2,500 � 2,886)c

3 Berenice-78/albaconazole/150 3/4d 22.75 � 5.5 4,500 � 577 0.5 � 0.58c (1,750 � 2,362)c

4 Berenice-78/benznidazole 6/6 20.6 � 1.51 5,250 � 3,574 0.33 � 0.5c (1,250 � 2,091)c

5 Berenice-78/untreated control 6/6 22.5 � 0.76 9.0 � 2.59e (14,333 � 5,887)e

6 Y/albaconazole/60 4/4 12.25 � 0.5 3,500 � 1,732 0.5 � 0.6c (1,000 � 11,540)c

7 Y/albaconazole/90 4/4 13 � 1.15 5,000 � 0 0.25 � 0.5c (1,250 � 2,500)c

8 Y/benznidazole/60 6/6 12.75 � 1.5 5,000 � 0 0.75 � 0.96c (1,750 � 2,362)c

9 Y/untreated control 3/6 11.67 � 1.8 11.2 � 3.27e (23,000 � 9,082)e

a Data represent means � standard deviations.
b Number of blood trypomastigotes/0.1 ml of blood.
c Significant differences from the results for the groups labeled with footnote e.
d One animal was killed because of treatment side effects.
e Significant differences from the results for the groups labeled with footnote c.

TABLE 2. Parasitological and molecular tests of blood of dogs infected with the Berenice-78 and Y T. cruzi strains and treated with
albaconazole or benznidazole

Group Therapeutic scheme (T. cruzi
strain/drug/treatment time [days])

No. of animals
hemoculture positivea/

total no. tested

No. of animals PCR
positivea/total no.

tested
No. of animals with positive test results

posttreatment/total no. of animals
tested (%)

1 mob 6 mob 1 mo 6 mo

1 Berenice-78/albaconazole/60 1/4 1/4 4/4 4/4 4/4 (100)
2 Berenice-78/albaconazole/90 2/4 1/4 4/4 4/4 4/4 (100)
3 Berenice-78/albaconazole/150 2/3 1/3 3/3 3/3 3/3 (100)
4 Berenice-78/benznidazole/60 0/6 0/6 0/6 0/6 0/6 (0)
5 Berenice-78/untreated control 3/6 3/6 6/6 6/6 6/6 (100)
6 Y/albaconazole/60 0/4 1/4 3/4 3/4 3/4 (75)
7 Y/albaconazole/90 0/4 0/4 0/4 0/4 0/4 (0)
8 Y/benznidazole/60 0/6 0/6 0/6 0/6 0/6 (0)
9 Y/untreated control 2/3 1/3 3/3 3/3 3/3 (100)

a Positive indicates positive by a at least one test.
b Month after treatment.
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fective in suppressing the proliferation of the Berenice-78 T.
cruzi strain in all treatment schemes (Table 1), no parasitolog-
ical cures were observed among animals infected with this
organism, even after 150 days of treatment (Table 2). In con-
trast, animals infected with this strain and treated with ben-
znidazole showed persistently negative hemoculture and PCR
results (Table 2).

Comparative analysis of specific T. cruzi antibodies levels
and trypomastigote-induced antigen PBMC proliferation were
performed. For these analyses the experimental animals were
classified into five groups on the basis of the results of the
parasitological and PCR evaluations: group 1, untreated con-
trols; group 2, dogs treated with albaconazole with positive
parasitological and PCR test results; group 3, dogs treated with
albaconazole with negative parasitological and PCR test re-
sults; group 4, dogs treated with benznidazole with a negative
parasitological test result; and group 5, uninfected control dogs
(Fig. 2 to 4).

Regardless of the chemotherapeutic regimen used, treated
animals had antibody levels significantly less (groups 2, 3, and
4) than those of the untreated control group (group 1). The
disappearance of circulating antibodies (seroconversion) 6
months after the end of treatment was observed in one of four
and four of four animals that were inoculated with the Y T.
cruzi strain and that received 1.5 mg of albaconazole for 60 and
90 days, respectively. On the other hand, no seroconversion
was observed in animals infected with the Berenice-78 strain
(Fig. 2). All animals treated with benznidazole (group 4) had
negative serology results at least up to 6 months posttreatment
(Fig. 2A and B).

The effect of specific treatment against T. cruzi on trypomas-
tigote-induced PBMC proliferation was also evaluated. The
SIs of PBMCs from treated and untreated animals were similar
until 8 weeks postinoculation. After that, the SIs were consis-
tently lower in the animals in the treated groups (groups 2, 3,
and 4) than in the control animals (group 1). Among the
treated animals, the SIs were similar during the treatment
period, regardless of the result of the treatment. After the end

of treatment, the majority of animals with negative hemocul-
ture and PCR test results had SIs of about 2, while those with
both positive test results had SIs of about 5 (Fig. 3A and B).
Similar results were observed in relation to the specific anti-
body levels obtained by ELISA (Fig. 2A and B). Comparative
analysis of the results of these two assays showed a 75% cor-
relation (Fig. 4).

DISCUSSION

Although there have been recent advances in vector control
in the American Southern Cone countries, we are still chal-
lenged by the same critical problems, including the treatment
of chronic cases of Chagas’ disease and the fact that vectorial
transmission of the disease continues in several countries
where the disease is endemic, such as Bolivia and Mexico,
where the incidence of infection in some regions is very signif-
icant (8, 23). Furthermore, the transmission of Chagas’ disease
by blood transfusion represents a significant threat in areas
where the disease is endemic and countries where the disease
is not endemic, due to active migratory activities.

At present, only two compounds, benznidazole and nifurti-
mox, are used for the etiological treatment of Chagas’ disease.
The results obtained with both drugs varied according to the
phase of Chagas’ disease, the period of treatment, the dose,
and the geographical origin of the patient. Furthermore, toxic
side effects are common, leading in some cases to the discon-
tinuation of treatment (11, 12, 13). This situation reflects the
lack of interest of the pharmaceutical industry in the screening
and development of new drugs for Chagas’ disease.

Recent developments in the study of the basic biochemistry
of T. cruzi have allowed the identification of novel targets for
chemotherapy. The recognition of an essential requirement for
specific endogenous sterols in fungi opened the possibility of
interference in this pathway, leading to the development of
several drugs for the treatment of different types of fungal
infections. Since the main sterol of T. cruzi is ergosterol, an
intensive investigation on the potential trypanocidal effects of

FIG. 2. T. cruzi-specific immunoglobulin G antibodies in the sera of dogs in the infected control group and dogs treated with 1.5 mg of
albaconazole (UR-9825) per kg of body weight for 60 (A) or 90 (B) days or with 7 mg of benznidazole per kg divided into two daily doses for 60
days. IC, infected nontreated controls; BzT�, dogs treated with benznidazole with negative hemoculture and PCR test results; ALB�, dogs treated
with albaconazole with positive hemoculture and PCR test results; ALB�, dogs treated with albaconazole with negative hemoculture and PCR test
results. Data represent means � standard deviations.
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specific EBIs has been performed, and it has been demon-
strated that some of these compounds exhibit curative rather
than suppressive activities in murine models of acute and
chronic Chagas’ disease (28, 33).

Recently, Urbina et al. (29) demonstrated the high in vitro
anti-T. cruzi activity of the new triazole derivative albaconazole
(UR-9825), a specific inhibitor of sterol C14�-demethylase.
The minimal concentration of albaconazole required to induce
epimastigote lysis was 30 nM, which is 33 times lower than that
of ketoconazole, D0870, or itraconazole and which is compa-
rable to that of posaconazole, the most potent EBI known
against this parasite. Furthermore, against the clinically rele-
vant intracellular amastigote form, the minimal concentration

required to eliminate the parasite was just 10 nM (16, 17, 29,
30, 31, 32). These data suggest that albaconazole could be a
good candidate for in vivo chemotherapeutic studies.

The dog is almost ideal as an experimental model for these
studies for two important reasons: the first is the fact that the
results for experimentally infected dogs treated with benznida-
zole were similar to those observed for human patients in
terms of therapeutic effectiveness and cure rates in both the
acute and the chronic phases of the disease (14). The second is
that, in this experimental animal, albaconazole has a long ter-
minal half-life (51 h) and a large volume of distribution, which,
together with the high level of intrinsic anti-T. cruzi activity, are
of crucial importance for curative activity in vivo (3, 28).

FIG. 3. In vitro stimulation of PBMCs with trypomastigote antigen before, during, and 6 months after treatment from dogs infected with the
Y and the Berenice-78 T. cruzi strains for the control group and dogs treated with 1.5 mg of albaconazole per kg of body weight for 60 (A) and
90 (B) days or 7 mg of benznidazole per kg divided into two daily doses for 60 days. IC, infected nontreated controls; UC, uninfected controls;
BzT�, dogs treated with benznidazole with negative hemoculture and PCR test results; ALB�, dogs treated with albaconazole with positive
hemoculture and PCR test results; ALB�, treated with albaconazole with negative hemoculture and PCR test results. Data represent means �
standard deviations.

FIG. 4. Comparative analysis between the immunological profiles determined by ELISA (A) and the proliferative assay (B) 6 months
posttreatment with blood from dogs infected with the Y or the Berenice-78 T. cruzi strain for the infected control group and dogs treated with 1.5
mg of albaconazole (UR-9825) per kg of body weight or 7 mg of benznidazole per kg divided into two daily doses for 60 days. IC, infected
nontreated controls; ALB�, dogs treated with albaconazole with positive hemoculture and PCR test results; ALB�, dogs treated with albacon-
azole with negative hemoculture and PCR test results; BZT�, dogs treated with benznidazole with negative hemoculture and PCR test results;
UC, uninfected controls. The symbols represent individual observations for each group.
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Evaluation of the in vivo activity of this compound in a
stringent dog model of acute disease indicated that it has a
potent trypanocidal activity. Our results demonstrated that the
compound is very effective in suppressing the proliferation of
the parasite and preventing death in infected animals. Further-
more, the parasitological, PCR, serological, and proliferative
assay results indicated parasitological cure indices of 25 and
100% among animals that were inoculated with the Y strain
and that received albaconazole at 1.5 mg/kg/day for 60 and 90
days, respectively (Table 2). Similar results were obtained with
another experimental triazole, TAK-187, in a murine model, in
which the prolongation of treatment indeed led to higher levels
of parasitological cure (33). It was also found in the present
study that all dogs infected with the T. cruzi Y strain and
treated with benznidazole were parasitologically cured. How-
ever, the number of doses and the total amount of drug re-
quired to induce parasitological cure were significantly smaller
for albaconazole than for benznidazole (90 and 120 doses,
respectively, and 135 and 420 mg/kg, respectively).

Interestingly, albaconazole was unable to induce parasito-
logical cure in dogs infected with the Berenice-78 strain, even
with a prolonged treatment of 90 or 150 days. These findings
are in contrast to the fact that this strain is 100% susceptible to
benznidazole, as shown in this study (Table 2) and previous
studies (14, 35), and point to the existence of different mech-
anisms of natural resistance to these two drugs. Several inves-
tigators (12, 27) have demonstrated the natural resistance of T.
cruzi populations to benznidazole and nifurtimox. Our results
agree with those obtained by Molina et al. (18, 19), who dem-
onstrated that many T. cruzi strains which are naturally resis-
tant to nifurtimox and benznidazole are responsive to EBIs
such as D0870 and posaconazole.

Even though no parasitological cure could be demonstrated
among animals infected with the Berenice-78 T. cruzi strain,
our results demonstrate marked differences in the serological
and the parasite-specific T-cell responsiveness between the
controls and all treated animals. Evaluation of the PBMC
proliferation kinetics revealed clearly different cell reactivity
profiles between the treated and the cured animals, the treated
and the not cured animals, and the untreated controls (Fig. 3).
All animals treated and cured exhibited normalization of cell
reactivity posttreatment. On the other hand, cell reactivity at
an intermediate level was detected among the animals treated
but not cured. A similar profile was observed in relation to the
specific antibody levels determined by standard serological
tests (Fig. 2 and 4). When the hypothesis that the parasite
triggers a chain of immune alterations is considered, these
results are consistent with a marked reduction in the parasite
load. Our results agree with those obtained by Dutra et al. (10),
who demonstrated that parasitological cure can be correlated
with the normalization of cell reactivity.

In conclusion, our results indicate that albaconazole has
trypanocidal activity in vivo and is capable of inducing radical
parasitological cure in the dog model of acute infection, al-
though natural resistance to this compound was also demon-
strated. Furthermore, the compound can be used in long-term
treatment schemes (60 to 150 days) with minimal toxicity and
thus represents a potentially useful candidate for the treatment
of human Chagas’ disease.
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