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Abstract: The aim of the present study was to investigate the presence of Trypanosoma cruzi in the heart, 
liver, lung, and kidneys, using hemoculture and PCR analysis, of mice infected with different parasite strains 
during the acute and chronic phases of infection. Parasitemia curves revealed strain-specific biological 
behaviors. For the Y and JLP strains, the acute phase of infection started at days six and ten post-infection, 
parasitemia peaked at days seven and 15 post-infection, the chronic phase started at days nine and 28 
post-infection, and animals started dying at days 19 and 120 post-infection, respectively. When the two 
strains were compared, the JLP strain exhibited reduced and slower replication rates associated with a 
delayed peak of parasitism and reduced parasite burdens. However, parasites were detected in all studied 
organs using PCR analysis. The capacity of both strains to infect different organs likely influences disease 
pathogenesis.
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INTRODUCTION
Chagas disease is a serious public health 

problem in Central and South America, where 
18 million people are infected and 25% of the 
population is at risk for infection. It is estimated 
that 100,000 people die from the disease each 
year (1). 

The causal agent of Chagas disease is 
Trypanosoma cruzi, an hematophagous 
protozoan of the Trypanosomatidae family (2). 
Genetic heterogeneity exists within T. cruzi, 
and various subpopulations or strains of T. cruzi 
exhibit distinct biological, biochemical, and 
immunological characteristics. According to their 
biological behavior, T. cruzi strains are classified as 
biodeme I, II, or III, which in turn correspond to 
specific zymodemes. Rapidly multiplying strains 
that result in high parasitemia during infection 
belong to biodeme I, while strains with relatively 

slow multiplication rates that exhibit irregular 
parasitemia peaks during infection belong to 
biodeme II. Lastly, slowly multiplying strains that 
exhibit late parasitemia peaks during infection 
belong to biodeme III. T. cruzi strains can also 
be classified according to their phylogenetic 
lineages, T. cruzi I: these strains are most often 
found in sylvatic transmission cycles, in which 
participate more than two hundred species of 
wild hosts and triatomine. T. cruzi circulates 
among wild mammals through insect vectors. 
The T. cruzi II strains are more common in the 
domestic transmission cycle (where triatomine 
bugs are found) and are best studied, they affect 
humans, and synanthropic animals. The infection 
began when humans moved to the wild ecotopes 
in rural houses, providing food and abundant 
shelter for vectors  (1, 3, 4).

Chagas disease has an acute phase in which 
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the trypomastigote form of the parasite is 
abundant in the peripheral blood; in contrast, 
during the chronic phase, the amastigote form 
of the parasite is abundant in tissues. During the 
chronic phase, approximately 50% of infected 
individuals present with an indeterminate form 
of the disease, while the remaining individuals 
develop either the cardiac or digestive forms of 
the disease (5). Within the body, amastigotes 
perpetuate the infection and are found in the 
various tissues and cells associated with local 
inflammatory reactions. In general, all T. cruzi 
strains have demonstrated tropism for muscle 
and nerve tissues; however, parasites have also 
been found in the skin, spleen, kidneys, pancreas, 
liver, heart, brain, and lungs (6, 7). 

The inflammatory response in the myocardium 
is generally more intense and diffuse and does not 
correlate with parasite numbers. In combination 
with edema, the intense mononuclear infiltrate, 
which is fundamental to Chagas disease 
pathogenesis, dissociates cardiac fibers and 
results in different levels of tissue destruction 
that leave the parasites clearly visible (3, 8-10). 
In mouse lungs, amastigotes are detected only 
in the muscular stratum of pulmonary blood 
vessels, with a localized inflammatory reaction 
(6). Information on renal involvement in T. cruzi 
infection is scarce, with little clarity regarding 
the infection risk for kidneys. Using monoclonal 
antibodies, Mortara et al. (7) found intracellular 
amastigotes undergoing division in the kidney. 
Studies using BALB/c mice infected with the Y 
strain of T. cruzi showed renal damage on the 6th 
day after infection caused by a transitory decrease 
in renal blood flow. In a similar ischemia model, 
occasional amastigote nests of T. cruzi were 
observed by microscope in the renal parenchyma 
on day 15 post-infection (11). The liver plays a 
fundamental role in the removal of circulating 
parasites. In a study of mice with chronic Chagas 
disease, Sardinha et al. (12) identified live 
trypomastigotes that had been phagocytosed 
by Kupffer cells 48 hours after intravenous 
inoculation, suggesting that the parasites were 
not immediately destroyed.

T. cruzi infection is detected using 
parasitological techniques, which are more 
sensitive during acute infection, and serological 
assays, which are more sensitive during chronic 
infection when parasitemia is low. Hemoculture, 
one of the parasitological methods, involves the 

addition of patient blood samples to an enriched 
medium, such as liver infusion tryptose (LIT) 
media, to encourage the multiplication of any 
parasites present. Molecular methods can also be 
utilized; one such method is polymerase chain 
reaction (PCR), which consists of the in vitro 
amplification of T. cruzi DNA fragments present 
in blood, serum, or tissue samples from infected 
patients. This technique is highly sensitive, 
detecting minute quantities of DNA from a single 
cell of the parasite (13). 

Both host and parasite characteristics can 
influence the course of T. cruzi infection. 
Following the initial contact with host cells, 
parasites can disseminate to different organs and 
tissues, an important factor that likely determines 
the pathogenesis of the different clinical disease 
forms. Thus, the objective of this study was to 
investigate the presence of T. cruzi in the heart, 
liver, lungs, and kidneys of BALB/c mice infected 
with different parasite strains during the acute and 
chronic phases of infection using hemoculture 
and PCR analysis.

MATERIALS AND METHODS

Animals
Thirty isogenic male BALB/c mice aged 

between eight and 12 weeks were used in this 
study. The animals were bred and kept at the 
Tropical Diseases Research Laboratory Animal 
Center of the Botucatu Medical School, São 
Paulo State University (UNESP). At the time of 
experimentation, animals weighed approximately 
30 g. Housing conditions were kept between 
25 and 27°C, with a 12 hour/12 hour day/
night cycle. Animals were fed and watered ad 
libitum. The Research Ethics Committee of the 
Botucatu Medical School, UNESP, approved the 
experimental protocols.

Parasites and Infection
T. cruzi strain JLP, which was isolated from 

a patient with chronic Chagas disease treated at 
the FMUSP Heart Institute, and T. cruzi strain 
Y were both used in this study. The strains were 
kindly provided by Dr. Vicente Amato Neto 
from the USP Institute of Tropical Medicine. 
The strains were maintained at the Tropical 
Diseases Research Laboratory through weekly 
passages in BALB/c mice. Animals used in this 
experiment were intraperitoneally infected with 
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100 µL of blood containing trypomastigotes at a 
concentration of 1 x 105 trypomastigotes/mL. The 
required infection concentration was attained by 
counting parasites in a Neubauer chamber and 
adjusting the volume accordingly.

Definition of the Acute and Chronic Infection 
Phases

Starting on day one post-infection, 5 µL 
samples of caudal blood from infected mice were 
examined by optical microscopy to determine 
the number of parasites using Brener’s technique 
(14). This procedure was used to define the 
acute, high parasitemia phase of infection and 
the chronic, low parasitemia phase of infection 
for the two strains. These data were then used 
to determine the time points for organ removal. 
The following moments during infection were 
established: M1, 24 hours after infection (day + 1); 
M2, beginning of the acute phase; M3, maximum 
peak of parasitemia (acute phase); M4, moment 
of parasite burden decrease with maintenance of 
parasitemia (beginning of chronic phase); M5, 
final euthanasia time point as determined by 
the mortality curve of infected animals. Mouse 
survival was observed by daily inspection of cages. 
Deaths were noted, and survival percentages were 
calculated at the end of the study. 

Experimental Groups
Mice were distributed into two groups of 15 

animals each: G1 and G2. G1 mice were infected 
with the JLP strain, and G2 mice were infected 
with the Y strain. Infection was confirmed through 
parasite detection at the time of euthanasia; 
direct examination of blood samples (5 µL) was 
performed according to Brener’s technique (14). 
Euthanasia time points were determined using 
the parasitemia curves constructed for the JLP 
and Y strains. Three animals from each group 
were euthanized at each moment. Euthanasia was 
performed using an excessive dose of anesthetic 
(Hypnol 3%, Syntec, Brazil). The heart, liver, 
kidneys, and lungs were removed following 
euthanasia for culture and PCR analysis.

Organ Cultures
The strains were cultured in LIT medium 

that contained 2 g Na2HPO4 (Nuclear, Brazil), 
1 g NaCl (Synth, Brazil), 0,1 g KCl (Dinâmica, 
Brazil), 0,75 g liver infusion (Difco-Diagnostic 
Systems/BD Diagnostics, USA), 0,5 g dextrose 

(Oxoid, England), 1,25 g  tryptose (Vetec, Brazil), 
2.2% bovine hemoglobin (BBL), 11% fetal bovine 
serum (Nutricell, Brazil), and 20 mg gentamycin 
(NeoQuímica, Brazil). The final mixture was 
distributed into sterile tubes and kept in an 
incubator at 27°C until use. Each LIT medium 
preparation was tested with T. cruzi strain Y to 
verify quality. Organs (heart, spleen, liver, and 
kidneys) were aseptically removed under laminar 
flow conditions, washed in PBS, and macerated in 
2 mL of LIT medium. Each organ macerate was 
then placed into tubes containing 5 mL of LIT 
medium. The tubes were kept between 28°C and 
30°C in an incubator and were analyzed using the 
hemoculture method. After 15 days of incubation, 
5 µL of medium was placed between a slide and 
cover slip for analysis. Each sample was analyzed 
every 14 days until a maximum of 180 days. The 
presence of trypanosomes indicated a positive 
result. 

PCR Analysis of Organ Cultures 
After 180 days, the LIT medium cultures 

were washed two to three times in PBS (pH 7.2), 
and the sediment was stored at –80°C until use. 
Total DNA extraction was performed using 300 
µL of culture samples according to protocol 2 of 
the GFXTM Genomic Blood DNA Purification® 
kit (Amersham Biosciences, USA). Primers S35 
(5-AAATAATGTACGGGGGAGATGCATGA 
-3`) (Invitrogen), described in Sturm et al. (15), 
were used. These primers amplified a 330 bp 
product specific to the kDNA minicircle region 
of T. cruzi. Each reaction mixture consisted 
of PCR buffer (50 mM KCL, 200 mM Tris-
HCL) (Invitrogen, Canada), 50 mM MgCl2 
(Invitrogen), 100 mM deoxynucleotide solution 
(Invitrogen), Platinum® Taq DNA polymerase 
(Invitrogen), 10 pmol of each oligonucleotide 
(Invitrogen), ultrapure water, and the sample 
to be tested. Amplification conditions in the 
thermocycler were as follows: 1 cycle of 96°C 
for two minutes; 30 cycles of 94°C, 60°C, and 
72°C for one minute each; and one cycle of 72°C 
for ten minutes. Aliquots of the amplification 
products were mixed with bromophenol blue 
solution (USB, USA) and submitted to horizontal 
electrophoresis in 1.0% agarose gels stained with 
GelRed® (Amersham Bioscience). A proprietary 
100-bp DNA Ladder (Invitrogen) was used as a 
molecular weight marker. The positive controls 
were amplified products from T. cruzi strains Y 
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and JLP kept by the Tropical Diseases Research 
Laboratory. Bands were visualized using an 
ultraviolet transilluminator.

Statistical Analysis
The number of T. cruzi-positive samples of 

heart, liver, lung, and kidneys were analyzed 
using an adjusted generalized linear model with 
Poisson distribution to test the effects of strain, 
method, and time. Interactions between the strain 
and method were also assessed. Comparisons 
between organs used the same method, which 
was adjusted considering the strain, method, 
time, and organ as main effects. Interactions 
between organ, strain, and method were also 
assessed. All analyses used a significance level 
of 5%. Comparisons between the number of 
positive organs and the stages of infection were 
made using the Kruskal-Wallis test.

RESULTS

Parasitemia Curves
Parasitemia curves for both strains were 

constructed to determine euthanasia time points. 
For strain Y, which is considered an acute strain, 
the acute phase was determined to start on day 
six post-infection, peak parasitemia occurred on 
day seven post-infection, the chronic phase began 
on day 9 post-infection, and mortality occurred 
starting on day 19 post-infection (Figure 1). For 
the JLP strain, the acute phase started on day 10 
post-infection, peak parasitemia occurred on day 
15 post-infection, the chronic phase began on 

day 28 post-infection, and mortality occurred 
starting on day 120 post-infection (Figure 2 
and data not shown). JLP parasites exhibited 
decreased and slower replication rates, with a 
delayed parasitemia peak and reduced parasite 
burdens compared with the Y strain.

Parasite Detection in Different Organs Using 
Hemoculture and PCR Analysis

Hemoculture of animals infected with T. cruzi 
strain Y revealed parasites in the heart of one 
animal at M5 (a significant difference compared 
with other moments). In contrast, PCR analysis 
revealed parasite DNA in the heart at M2 
(two animals), M3 (three animals), M4 (three 
animals), and M5 (three animals), demonstrating 
a significant difference compared with M1 (Table 
1). A significant difference was also observed 
between methods  (Table 2). Although JLP 
strain parasites were not detected in the heart 
by hemoculture, T. cruzi DNA was detected 
using PCR analysis at M3 (three animals), M4 
(three animals), and M5 (two animals) (Table 3), 
demonstrating a significant difference compared 
with M1 and M2 (Table 2). There was no significant 
difference between T. cruzi strains in the heart by 
hemoculture and PCR analysis (Table 2). 

Hemoculture of lung samples from strain 
Y-infected animals detected parasites in two 
animals at M3, in one animal at M4, and in 
three animals at M5. A significant difference 
was observed when M1 and M2 were compared 
with M5. Lung samples tested positive for T. 
cruzi DNA by PCR analysis at all moments, 

Figure 1. Parasite load in BALB/c mice after infection with 1 x 105 trypomastigotes/mL of T. cruzi strain Y. 
Data represent the mean number of parasites (ten mice per group).
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with one animal testing positive at M1 and all 
animals testing positive at M2, M3, M4, and M5. 
Significant differences were observed between 
M1 and all other moments (Table 1). There was 
no significant difference between the methods 
for strain Y (Table 4). In the JLP strain-infected 
animals, hemoculture detected parasites in the 
lung at M1 (two animals), M2 (one animal), M4 
(one animal), and M5 (one animal). The difference 
between moments M1 and M3 was significant. 
PCR analysis of lungs from JLP strain-infected 
animals revealed positive results for all animals 
at all moments tested (Table 3). Again, there was 
no significant difference between the methods 
(hemoculture and PCR) (Table 4). There was also 

no significant difference between the strains (JLP 
e Y) (Table 4). 

In the liver and kidneys, no parasites were 
detected using hemoculture in any animal at 
any moment for both strains. For strain Y, PCR 
analysis of liver samples detected positive results 
in two animals at M2, two animals at M3, three 
animals at M4, and two animals at M5. For the 
kidneys, PCR analysis detected positive results in 
two animals at M2, and three animals each at M3, 
M4, and M5. Significant differences were observed 
between M1 and M4 in the liver.  Significant 
differences were also observed between M1 and 
M3 and between M4 and M5 in the kidneys (Table 
1). Liver and kidney samples from JLP-infected 

Figure 2. Parasite load in BALB/c mice after infection with 1 x 105 trypomastigotes/mL of T. cruzi strain JLP. 
Data represent mean number of parasites (ten mice per group).

Table 1. Number of animals that tested positive by hemoculture or PCR analysis in different organs of mice 
infected with T. cruzi strain Y

Strain Y (Hemoculture/PCR)

M1 M2 M3 M4 M5

Heart 0/0 0/2 0/3b 0/3b a1/3b

Lung 0/1c 0/3 2/3 1/3 d3/3

Liver 0/0 0/2 0/2 0/3e 0/2

Kidney 0/0 0/2 0/3f 0/3f 0/3f

Significant differences between moments in hemoculture and PCR in the different organs are given as p < 0.05. a: versus M1, M2, M3, 
and M4; b: versus M1; c: versus. M2, M3, M4, and M5; d: versus M1 and M2; e: versus M1; and f: versus M1 (n = 3 mice in each time point)
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mice tested positive only at M3. At this infection 
moment, liver samples from two animals tested 
positive and kidney samples from one animal 
tested positive (Table 3). The statistical model 
could not be applied to either organ due to the 
large number of negative samples.

In general, the organ analyses for hemoculture 
showed significant differences  between the heart 
and the lungs, the lungs and the liver, and the 
lungs and the kidneys. PCR analyses revealed 
significant differences between the liver and the 
lungs and the lungs and the kidneys. Comparing 
methods, there were significant differences 

between detection methods in the heart and the 
lungs (Table 5). The PCR results for the detection 
of T. cruzi DNA in heart, liver, lung, and kidney 
samples are shown in Figure 3.

DISCUSSION 

Although Chagas disease known to exhibit 
variable clinical courses, the fundamental 
phenomenon of this variability is still not well 
understood. Several studies have shown that the 
different pathological manifestations in the clinical 
forms of the disease can be linked to differences 

Table 2. Comparison between strains and methods (hemoculture versus PCR) in heart samples from 
BALB/c mice infected with T. cruzi strain Y or strain JLP

Strains

Methods Y JLP

Hemoculture 0.12 ± 0.32 A a 0.08 ± 0.28 A a

PCR 0.73 ± 0.45 B b 0.40 ± 0.49 B b

Horizontally, equivalent uppercase letters indicate non-significant results (p > 0.05).
Vertically, equivalent lowercase letters indicate non-significant results (p > 0.05)

Table 3. Number of animals whose organs tested positive, by hemoculture or PCR analysis, following 
infection with T. cruzi strain JLP

Strain JLP (Hemoculture/PCR)

M1 M2 M3 M4 M5

Heart 0/0 0/0 0/3a 0/3a 0/2

Lung b2/3 1/3 0/3 1/3 1/3

Liver 0/0 0/0 0/2 0/0 0/0

Kidney 0/0 0/0 0/1 0/0 0/0

Significant differences between moments in hemoculture and PCR in the different organs are given as p < 0.05. a: versus M1 and 
M2; and b: versus M3 (n = 3 mice in each time point).

Table 4. Comparison between strains and methods (hemoculture versus PCR analysis) in lung samples 
from BALB/c mice infected with T. cruzi

Strains

Methods JLP Y

Hemoculture 0.33 ± 0.49 A a 0.40 ± 0.51 A b

PCR 0.87 ± 0.35 B a 0.87 ± 0.35 B b

Horizontally, equivalent uppercase letters indicate non-significant results (p > 0.05);
Vertically, equivalent lowercase letters indicate non-significant results (p > 0.05).
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in host immune responses, such as the capacity 
to control parasitemia, induce an inflammatory 
response, and induce autoimmunity (16-18). 
Another factor that could determine the clinical 
disease course is the pathogenicity of T. cruzi. 
This parasite is a heterogenic species composed 
of various subpopulations that circulate between 
various domestic and wild vertebrate and 
invertebrate hosts (19). According to Andrade et 
al. (20), T. cruzi strains are complex multiclonal 
populations that have different genetic and 
biological characteristics and exhibit different 
behaviors in vertebrate hosts. 

In this study, we assessed parasite distribution 
in different organs (the heart, liver, lung, and 
kidneys) during the acute and chronic phases 
of infection for two different T. cruzi strains to 
determine whether a particular strain displayed 
a tropism for a particular organ. A murine model 
was used to enable the temporal analysis to assess 
the behavior of different strains in these organs 
during acute and chronic infection, which is not 

possible in humans (6, 21). Initially, a parasitemia 
curve was constructed for each strain. Mice 
infected with strain Y parasites exhibited an 
early peak of parasitemia at day seven post-
infection with large numbers of parasites being 
detected. These findings are consistent with the 
previously established profile for the Y strain 
that classified it as an acute strain belonging to 
biodeme I, characterized by rapid multiplication 
and high parasitemia during infection (1, 3, 4). 
Mice infected with strain JLP parasites exhibited 
a delayed peak of parasitemia, with decreased 
parasite burdens and much longer animal survival 
times. These results indicate that strain JLP is not 
as acute as strain Y and could belong to biodeme 
III, which is characterized by slow multiplication 
and delayed parasitemia peaks (1, 3, 4). In a 
study using the same experimental infection 
model (unpublished data), these strains were 
also classified accordingly to phylogenetic lineage 
as domestic transmission cycle strains. Based 
on the genetic background of T. cruzi strains, 
Zingales et al. (22) divided TCI and TCII groups 
into six different units (I-VI) according to their 
DTU. DTUs are defined as “sets of stocks that are 
genetically more related to each other than to any 
other stock and that are identifiable by common 
genetic, molecular, or immunological markers” 
(22). According to Zingales et al. (22), the Y strain 
of the present study should be classified as a TCII 
strain. Because the two strains were both classified 
as belonging to the domestic transmission cycle, 
we suggest that the JLP strain can also be classified 
as a TCII strain (22). The results of the present 
study agree with other studies that indicate one 
type of strain is predominant within the same 
geographical area (20).

Macrophages are the main cells involved in T. 
cruzi recognition after infection, both in humans 
and animals. Actively phagocytosed parasites 

Table 5. Comparison between organs and methods (hemoculture and PCR analysis) for BALB/c mice 
infected with T. cruzi

Organs

Methods Heart Liver Lung Kidney

Hemoculture 0.03 ± 0.18 A a 0.00 A 0.37± 0.49 B a 0.00 A

PCR 0.63 ± 0.45 A B b 0.40 ± 0.50 A 0.87 ± 0.35 B b 0.37 ± 0.49 A

Horizontally, equivalent uppercase letters indicate non-significant results (p > 0.05).
Vertically, equivalent lowercase letters indicate non-significant results (p> 0.05).

Figure 3. Polymerase chain reaction (PCR) analysis 
for the detection of T. cruzi DNA. Sample 1, heart; 
sample 2, liver; sample 3, lung; sample 4, kidney; 
sample 5, positive control; sample 6, negative 
control.
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can either be destroyed or multiply in the 
phagocyte cytoplasm. This process is followed by 
parasite dissemination in vertebrate organisms, 
with intracellular multiplication in different 
tissues (20). Several strains of T. cruzi exhibit 
histotropism, where parasite multiplication 
occurs predominantly in one tissue but is not 
excluded in other tissues. During the acute phase 
of infection, parasites are present in different 
organs; however, during the chronic phase of 
infection, parasites destroy specific organs, such 
as the heart (23). The results of our study show that 
by using PCR analysis, parasites can be detected 
in the liver, lung, kidneys, and heart. Parasite 
presence was homogenous in all organs for both 
strains, and strains did not exhibit any differences 
in organ preference as expected for histotropism. 
This observation is corroborated by Andrade et 
al. (20), who demonstrated that within a specific 
geographic area a predominant biodeme or 
zymodeme may lead to specific clinical signs. 
Although the JLP strain was isolated from a patient 
with chronic Chagas disease, it disseminated into 
different organs even during the chronic infection 
phase, suggesting that despite the low numbers of 
parasites, this strain is probably not found during 
a typical chronic infection. While different 
infection phases were detected in the heart, these 
differences were not strain-related. These results 
agree with other studies that have demonstrated 
that while T. cruzi parasites can invade different 
tissues, they preferentially invade the heart and 
digestive tissues (24-27). Other authors have 
verified that during the course of the infection, 
the highest concentration of parasite DNA, and 
presumably of the parasites themselves, is found 
in the myocardium, highlighting the importance 
of this tissue in confirming a Chagas disease 
diagnosis (24, 28, 29).

Our study also found parasites in the lungs 
using both hemoculture and PCR analysis, 
highlighting the importance of this organ. 
Parasites were detected in the lungs during 
different infection phases without any differences 
between the strains. These results agree with a 
study by Melnikov et al. (6), who demonstrated 
the presence of amastigotes from various strains of 
Mexican T. cruzi in lung structures, a finding that 
conflicted with earlier studies using strains from 
South America. Melnikov et al. (6) also detected 
innumerable amastigote nests in lung tissue and 
muscular stratum of all conducting branches of 

large bronchi and bronchioles. These parasite 
agglomerates were accompanied by mononuclear 
inflammatory infiltrate; consequently, the 
airway walls exhibited thickening, edema, and a 
significant reduction in lumen size. Although the 
parasites were not observed in lung respiratory 
zones (terminal bronchioles and small alveoli), 
serious pathological alterations were observed 
in the alveoli walls, including hypercellularity, 
mononuclear and lymphocytic infiltrates, and 
extensive alveolar hemorrhage. In addition, 
Bittencourt et al. (30) found parasites in the lungs 
and amniotic fluid of newborns.

Descriptions of renal involvement in Chagas 
disease are scarce in the literature. Strain Y 
parasites were detected, using PCR analysis, in 
the kidneys at all infection moments, except the 
first day after infection. In contrast, strain JLP 
parasites were only detectable in the kidney at the 
peak of infection. In a case report of a patient after 
renal transplant, amastigote nests were detected in 
the renal parenchyma after immunosuppression 
(31). In a study using acute, experimental T. cruzi 
infection, Lenzi et al. (32) found parasites in the 
renal parenchyma, vessels, and capsule. In our 
study, PCR-positive renal structures could not 
be specified because whole organ culture was 
performed. These results require further study 
because the kidney is an important infection 
route, especially in transplant cases and endemic 
areas. In experimental infections, T. cruzi 
promotes systemic alterations, and alterations 
in kidney function may promote cardiovascular 
dysfunction progression and the genesis of 
cardiac insufficiency (11).

The results in the liver were similar to those 
found in the kidney. Strain Y parasites were 
detected in the liver at all infection moments 
except day one post-infection, while strain JLP 
parasites were only detected in the liver using PCR 
analysis at the peak of infection. These data are 
consistent with other studies in which amastigote 
nests and intense inflammatory infiltrates were 
found in histological sections of the liver (11, 33, 
34). Macrophages, Kupffer cells, and hepatocytes 
can be colonized by T. cruzi. Together with the 
abundant presence of phagocytic immune cells 
in the liver, this colonization enables the liver to 
play an important role in blood trypomastigote 
clearance.

In our study, PCR analysis detected T. cruzi 
in a greater number of organs that we examined, 
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even during the chronic phase of infection. These 
results also agree with those of other authors who 
used this technique to detect T. cruzi in human 
and animal blood; further, these authors have also 
reported that PCR analysis is more sensitive than 
hemoculture and other methods normally used 
(35). This finding demonstrates that the increased 
sensitivity highlights the importance of including 
PCR analysis in study protocols to determine the 
infectivity tension and clarify the inconclusive 
results for diagnosis of Chagas disease. (4, 23, 35, 
36).

Our results show that although the strains 
used in this study have the same phylogenetics, 
they exhibited different biological characteristics 
as demonstrated by their parasitemia curves; 
however, they also have similar parasite 
distribution profiles in the different organs studied 
during the acute and chronic phases of infection. 
These results suggest that the strains could still 
have been in the acute phase during the period 
evaluated, highlighting the need for a longer-
term study to further investigate the chronic 
phase of infection. Our results also support the 
hypothesis that the capacity of both strains to 
infect different organs likely influences disease 
pathogenesis. Further studies are now being 
focused on gaining a better understanding of the 
host/parasite relationship, and how it influences 
different T. cruzi strains to infect specific organs.
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