Incidence of Trypanosoma cruzi transmission through
breastfeeding during acute experimental Chagas disease
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ABSTRACT

Objective: To verify the incidence of T. cruzi transmission through breastfeeding during acute ex-
perimental Chagas™ disease. Methods: Fifteen female Swiss mice were mated and, after pregnancy
confirmation, placed in individual cages. A few hours after birth, the females were inoculated with
0.1 mL of blood containing approximately 3 x 10° trypomastigote forms of Y strain of T. cruzi and
continued breastfeeding for 25 days. Results: In 142 offspring examined no infection through breast-
feeding was observed. Conclusions: The low number of trypomastigote forms ingested by the new-
born mice combined with biological and biochemical characteristics of blood trypomastigotes may
explain the lack of transmission in this experiment.
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INTRODUCTION

In Central and South America, approximately
13 million individuals are infected by Trypano-
soma cruzi, and each year 200,000 new cases
are reported.! According to the Ministry of
Health, there are around three million infected
patients in Brazil 2

Chagas disease, caused by the protozoan
T. cruzi, has the vector transmission as the
primary mechanism for spreading the dis-
ease, whereby humans are infected by contact
with vector contaminated feces containing the
metacyclics.?

After control of vector transmission and
blood transfusion, the oral route became
the most important and frequent means of
transmission of Chagas disease to humans.*
Besides this route, other less common ones,
like laboratory accidents, handling of infected
animals, organ transplants, and breast milk,
have been reported.’

Since Brumpt,® there have been numerous
studies and facts recording the oral infection
with T cruzi.®*® It was observed that metacy-
clic trypomastigotes are more effective in pro-
ducing oral infections than trypomastigotes
obtained from culture or feces of R. prolixus, as
they are partially resistant to the action of the
canine gastric juice."

Although blood, metacyclic, and culture
trypomastigotes are morphologically identi-
cal,’? different glycoproteins are used for cell
invasion. According to Yoshida,"” metacyclic
trypomastigote uses surface glycoproteins such
as gp82 and gp35/50, while the forms from tis-
sue culture make use of gp85. Despite the mo-
lecular similarity, the glycoproteins have adhe-
sive properties and different receptors on target
cells.

Considering the above mentioned stud-
ies and reports by Mazza et al.'"* and Medi-
na-Lopes'® who described the presence of
T. cruzi in human colostrum of patients with
acute form of the disease and, later, the re-
port by Medina-Lopes'® on a case of T. cruzi
detected in a breast-feeding mother in the
chronic phase of disease, it was decided
to undertake this research to assess the in-
cidence of T. cruzi transmission through
breastfeeding during acute experimental
Chagas disease.

MATERIAL AND METHODS

Strain of Trypanosoma cruzi: the Y strain'’ was
used which is maintained by successive sam-
plings in Swiss mice in the Parasitology labo-
ratory, Faculty of Medicine of Marilia (FAM-
EMA).
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Experimental infection: 15 healthy “Swiss” female
mice, about three months old, were mated with healthy
“Swiss” male mice. After pregnancy confirmation, they
were placed in individual cages and fed with chow and
water ad libitum. A few hours after birth, the females
were inoculated with 0.1 mL of blood containing approxi-
mately 3 x 10° forms of Y strain trypomastigotes obtained
from a mouse previously infected. Breastfeeding of pups
were continued for 25 days. Infection in lactating females
was assessed ten days after inoculation by searching for
trypomastigotes in a drop of blood taken from the tail
according to the method proposed by Brener,' with cor-
rection for inter microscopic field.?

This research was approved by the FAMEMA Research
Ethics Committee under n°® 306/09. Care for the mainte-
nance, treatment and euthanasia of the mice followed the
standards set by COBEA according to Sogayar.'®

Examination of the offspring: 142 offspring were
nursed by their infected mothers and after 25 days were
investigated for the presence of trypomastigotes by col-
lecting a sample of blood from the tail for a fresh exam,
observing at least 100 microscopic fields with magnifica-
tion of 400 times.

RESULTS

All 15 females had confirmed infection on the tenth day,
having on average 23,060 trypomastigotes/5 pL blood
with a standard deviation of 15,275 trypomastigotes.

On blood examination of the 140 offspring trypomas-
tigotes were not observed in any of them.

DISCUSSION

Although in this research no offspring was infected
through breastfeeding, Michie and Gilmour? argue that,
in theory, infection with T. cruzi through colostrum and
breast milk could occur, since the multiplication of the
parasite is intracellular, and it can be found in the mam-
mary gland, as described in other body glands, during the
acute phase of infection.

Also according to these authors, it is possible that the
parasite reaches the mammary secretions through inter-
cellular spaces of the mammary gland, indicating that it
loses the cell cytoplasm from acini during lactation. If it
occurs at the site of parasite multiplication, it may shed in
the acini and from there to the ducts.

The results of this research reinforce those found by
Campos et al.?? who also failed to infect lactating pups
born to females in the acute phase of infection. Experi-
ments conducted in our laboratory allowed us to observe
that oral infections were established only when meta-
cyclic forms were used.” In a previous study blood try-
pomastigotes and epimastigotes obtained from cultures
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in LIT medium failed to produce infection.** Diaz-Un-
gria, 1968 also noticed that the most infectious mate-
rial in oral experiments were those obtained from feces
of triatomines.

According to Hoft,” metacyclic trypomastigotes ex-
press specific surface molecules that are not present in
the bloodstream forms, which are necessary for adhe-
sion and penetration of the parasite in the mucin layer
with the ensuing oral infection. In a study by Araya'?
and Neira,* the metacyclic trypomastigotes using gp82
present in its membrane were shown to promote adher-
ence to gastric mucin. Thus, host-parasite interaction is
mediated by gp82 in cells that trigger signals that induce
calcium release, an event essential for the internalization
of T. cruzi.*"

Even having used the Y strain, which expresses gp82
in metacyclic forms and therefore has highly infective
features, the differences in biological characteristics of
blood trypomastigotes may have influenced the success
of this research, because according to Yoshida," blood
forms cross the extra cellular matrix using gp85/TS su-
perfamily molecules that bind to fibronectin and laminin,
thus triggering the action of enzymes to the process of
cellular internalization. In addition to the glycoproteins,
the use of cruzipain may also contribute to the variation
in infectivity among the strains of T. cruzi.”’

Despite the confirmation of infection in lactating fe-
males, non-transmission of Chagas disease to their off-
spring may also be due to the low number of trypomastig-
otes ingested during breastfeeding. Owing to the difficulty
of carrying out milking in females counting of parasitic
forms in colostrum and milk was not made, but based on
reports of Medina-Lopes and Macedo" one could assume
that the number of parasitic forms in milk is lower than
in peripheral blood. Aratjo et al.?® and Lima et al.,” using
blood trypomastigotes were able to orally infect labora-
tory animals infusing through a gastric tube 103 parasites
per gram of body weight and 5 x 10 trypomastigotes re-
spectively, corroborating reports of Dias,'! where the suc-
cess of oral infection is dependent on the inoculum.

To Dias,'" oral infections take longer for trypomastig-
otes to reach the bloodstream, so we believed that the pe-
riod of 25 days was sufficient for examining the blood of
offspring, since Castanho et al.* found positivity around
the second week and Camandaroba et al.* from the 10%
day on.

Thus, it is possible that the low number of trypomas-
tigotes ingested by the offspring together with biological
and biochemical characteristics of blood trypomastigotes
may explain the lack of transmission in this experiment.
Further studies are needed to understand the invasive ca-
pacity of blood trypomastigotes of T. cruzi in non-phago-
cytic cells.
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