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Abstract

Toxoplasmosis is a disease caused by T. gondii, a protozoa which affects humans and animals and is widely distributed worldwide.

In humans, there is great concern due to the serious consequences that can occur in the infection of pregnant women and the

newborn. The early diagnosis of gestational toxoplasmosis is important for treatment to be carried out in order to prevent

vertical transmission or reduce damage. The diagnosis can be made through the detection of antibodies in pregnant women

or neonates and PCR of amniotic fluid. Previous studies have also reported PCR of the placenta as a good diagnostic test.

Our study evaluated the detection of T. gondii DNA in placenta samples from parturients seen at the University Hospital of

Santa Maria, Southern Brazil and treated during the pregnancy. We performed PCR in forty samples and five were positive,

representing 12.5%. When correlating the treatment time and the detection of DNA in the placentas, no significant result was

found. The prevalence of positive samples was lower than in other studies in the literature. The data reaffirm the importance

of carrying out the analysis of the placenta. Key words: Placenta, PCR, toxoplasmosis.

INTRODUCTION

Toxoplasmosis is a zoonotic disease worldwide caused by Toxoplasma gondii , an obligate intracellular pro-
tozoan and parasite of humans, birds, rodents and other animals (intermediate hosts) and felids (definitive
hosts) (Frenkel J.K., Dubey J.P., 1970). Humans may become infected by ingestion of contaminated food
or water, vertical transmission, and more rarely by blood transfusion or organ transplantation of infected
persons (Dubey et al., 2012). The infection is often symptom-free or mild, but if it occurs during pregnancy
it can have serious consequences for the fetus, like retinocoriditis, cerebral calcifications, hydrocephalus,
abortion, neonatal death (Joiner and Dubremetz, 1993). The severity of the clinical manifestation is related
to the gestation period. The consequences for the fetus are more severe in early pregnancy (Cook et al.,
2000).

The prevalence of human T. gondii infection varies in different parts of the world, and has been reported
with rates up to 75% (Pappas et al., 2009). Specifically in Brazil, in pregnant women, there are studies that
indicate prevalence of chronic infection from 42% to 90% (T.M. et al., 2011). Screening for T. gondii should
be performed with dosage of immunoglobulin G (IgG) antibodies and immunoglobulin M (IgM) for toxo-
plasmosis in all pregnant women, ideally during the first trimester of gestation and in women seronegative,
monthly or quarterly (Montoya and Remington, 2008).

There is still disagreement about the real efficiency of the treatment of pregnant women (Syrocot et al.,
2007; Robert-Gangneux, 2014). Nevertheless, the recommendation in cases of acute infection detected
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. during management specific treatment must be immediately initiated to prevent or attack maternal-fetal
transmission (Syrocot et al., 2007).

In 2018, an outbreak of toxoplasmosis occurred in Santa Maria, southern Brazil being considered one of
the largest outbreaks ever described, with more than 800 confirmed cases, including 3 fetal deaths, 10
miscarriages and 22 cases of congenital toxoplasmosis (Arquilla et al., 2019). In a study conducted during
this outbreak T. gondii was isolated from the placental tissues of patients with acute toxoplasmosis who
received specific treatment in the third gestation trimester (Minuzzi et al., 2020). The detection of T. gondii
in treated patients is generally low (Wallon et al., 2010). Therefore, the objective of this study was to identify
the presence of T. gondiiDNA in placenta samples of parturients with a history of toxoplasmosis and who
received treatment, treated at the University Hospital of Santa Maria (HUSM), located in Santa Maria.

MATERIALS AND METHODS

Placenta samples from parturients attended at University Hospital of Santa Maria (HUSM) were sent to Lab-
oratory of Parasitic Diseases of the Federal University of Santa Maria (LADOPAR) to diagnostic. Placental
tissue fragments of forty positive women in serological screening (IgM e/or IgG) were collected after delivery.
All women received specific therapy during pregnancy that consisted of triple treatment (pyrimethamine
+sulfadiazine + folinic acid) or spiramycin. The team from the Center for Epidemiological Surveillance
HUSM (NVEH) performed the collection of clinical and therapeutic data from the patients, which were
subsequently compared with the results of the molecular analyzes.

The placenta samples were subjected to DNA extraction through the Wizard® Genomic DNA purificati-
on kit (Promega, USA) according to the manufacturer’s instructions, with modifications in the lysis step
according to previous study (Moré et al., 2011; Bräunig et al., 2016). After RNase addition, the lysis step
was carried out at a higher temperature (55 °C) and kept overnight, covering a 16-h interval. The extracted
DNA was kept at -20ºC until the Polymerase Chain Reaction was performed.

Toxoplasma gondii DNA PCR was performed using a 529 bp genetic marker that re-
peats approximately 300 times in the T. gondiigenome using the forward primer
(Tox4) 5’ ‘-CGCTGCAGGGAGGAAGACGAAAGTTG-‘3 and primer reverse (Tox5) 5’ ‘-
CGCTGCAGACACAGTGCATCTGGATT-3’’ (Homan et al., 2000). The reaction was run in a final
volume of 25 μl mixture containing 2.5 μl 10x PCR Buffer with MgCl2, 10 mM dNTP, 10 pmol of each
primer, 1U JumpStart Taq DNA Polymerase (Sigma Aldrich, USA), 100 ng DNA. Amplification was
conducted in a thermal with initial denaturation for 5 min at 94ºC, followed by 35 cycles of 30 seconds at
95ºC, 1 min at 55ºC, 1 min at 72ºC and a final extension of 5 min at 72ºC. Amplification products were
visualized in transilluminator after 1.5% agarose gel electrophoresis using gel red as DNA dye. DNA from
T. gondii RH and ultrapure water were used as positive and negative controls, respectively and all DNA
samples were tested in duplicate.

The study was approved by the Research Ethics Committee of UFSM under opinion number 3.923.076 and
Presentation Certificate for Ethical Appreciation (CAAE) 28325320.9.0000.5346. We use the exact Fisher
test to check if there is an association between those variables and PCR results in the table 4.

RESULTS

Forty placenta samples were referred to the LADOPAR for detection ofT. gondii . The women were originally
from Santa Maria and other cities in the central region of Rio Grande do Sul, Brazil all were undergoing
treatment and gave birth at the HUSM. Five samples (12.5%) were positive in PCR for T. gondii . We agroup
the results of the tests according to the time of treatment the women received (Table 1). Most women received
medication for more than 4 months, indicating that toxoplasmosis was diagnosed in the first or second
trimester of pregnancy. We looked for whether there is a correlation between a longer treatment time and
less chance of detecting the protozoan in the placenta, but statistical analysis showed no correlation (Table
4). The test’s null hypothesis is that each PCR result is independent of the other variable’s classification (no
association).

2



P
os

te
d

on
A

u
th

or
ea

30
O

ct
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

40
64

69
.9

64
70

80
5/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. T. gondii DNA was detected in five placenta samples. Clinical information about patients with positive pcr
samples is shown in table 2. Table 3 shows the treatment protocols and the result of the PCR.

DISCUSSION

Toxoplasmosis is disregarded in some countries (Wallon and Peyron, 2018) and considered a neglected para-
sitary disease by the Centers for Disease Control and Prevention (CDC). There are still many failures and
difficulties in diagnosing toxoplasmosis. Soares and Caldeira, 2019 published the report of a case of failure in
the diagnosis of gestational toxoplasmosis occurred in Brazil. One pregnant woman had signs indicative of
toxoplasmosis, but tests were not performed and was characterized as viral, later the newborn was diagnosed
with congenital toxoplasmosis.

For the correct diagnosis of gestational toxoplasmosis, tests for anti-toxoplasma IgM and IgG and also IgG
avidity (low or high) avidity test should be performed (Tanimura et al., 2015). Amplification of nucleotide
sequences in amniotic fluid by PCR or isolation of amniotic fluid parasites may also be used (Leroy et
al., 2006). Besides these, according to Robert-Gangneux and Dardé (2012) parasitological examination of
placental tissue is one of the usual biologic tools used to diagnose a congenital Toxoplasma infection at birth,
along with the serologic screening of the newborn.

Serological screening of pregnant women for toxoplasmosis is performed in Brazil, but there are no well-
established guidelines and there are still variations between regions (Lopes-Mori et al., 2011). PCR in am-
niotic fluid or placenta of seropositive pregnant women is not usual procedure in most medical centers in the
country.

In this study, placenta samples from women diagnosed and treated for toxoplasmosis during pregnancy were
analyzed using conventional PCR for the detection of T. gondii DNA. All samples were from women treated
at the HUSM, located in Santa Maria, Southern Brazil. Forty samples of placental tissue were searched and
in five (12.5%) of these it was possible to detect protozoan DNA.

Examination of the placenta can often be the only indication that there has been congenital infection, in
cases of late infection, lack of prenatal diagnosis or when antibodies are not detected in the neonate (H.
Fricker-Hidalgo et al., 1998; Robert-Gangneux et al., 2010; Robert-Gangneux and Dardé, 2012). Among the
assays currently used for the biologic diagnosis of Toxoplasma infection in neonates, specific IgM analysis of
cord blood and neonatal serum had poor sensitivity (Robert-Gangneux et al., 2010). This emphasizes the
relevance of carrying out collection and analysis of the placenta.

Different studies have sought the detection of T. gondii DNA in placental tissues. The detection frequency
varies between 6.2% (Filisetti et al., 2010), 25% (Hélène Fricker-Hidalgo et al., 2007), 60.9% (Fricker-Hidalgo
et al., 1998), 79.5 % (Sterkers et al., 2012) and 86.7% (Sardarian et al., 2018). In our study, it was possible
to detect T. gondii DNA in 12.5% of the analyzed samples, which differs from other articles. The lower
rate of DNA detection in this study may be associated with sampling, that is, placentas from women who
were receiving treatment were analyzed. Treatment can reduce the rate of concentration of the protozoan in
the placenta and, consequently, directly influence a lower probability of detection of T. gondiiDNA (Hélène
Fricker-Hidalgo et al., 2007; Robert-Gangneux et al., 2010). However, Fricker-Hidalgo et al. (2007) detected
protozoan DNA in 62.5% of the placentas of pregnant women who were treated with spiramycin. The lower
detection in this study may be associated with the fact that the most of pregnant women were treated with
pyrimethamine / sulfadiazine / folinic acid. Sardarian et al (2018) analyzed placentas of pregnant women
who did not receive treatment and the detection was 86.7%.

Study by Olariu and colaborators (2019) showed that treating pregnant women contributes to better clinical
outcomes in babies. There are still questions about treatment to prevent fetal infection or cure, but it is
still the best way to prevent more serious long-term damage (Wilson et al., 2011; Maldonado et al., 2017;
Diesel et al., 2019). The detection of protozoa in placental tissues is a good indicator of therapeutic efficiency
(Sardarian et al., 2018).

The main accepted treatment for toxoplasmosis is a combination of sulfonamides and pyrimethamine (Pe-
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. tersen, 2007). Therapy with an association between sulfadiazine, pyrimethamine and folinic acid is indicated
for women with more than 18 weeks of pregnancy, for whom it is suspected or confirmed that they acquired
acute infection at or after the 18th week of pregnancy, or a positive amniotic Fluid PCR test result is do-
cumented, or an abnormal fetal ultrasonograph is suggestive of congenital toxoplasmosis (Maldonado et al.,
2017).

During the first trimester of pregnancy, in case of fetal infection, treatment with spiramycin is indicated
(KAYE, 2011). The use of pyrimethamine is not recommended during the first trimester of pregnancy
for having a teratogenic effect (Montoya and Remington, 2008; Kaye, 2011). In addition, pyrimethamine
can suppress activity of the bone marrow. For these reasons, it is recommended to combine with acid
folinic (Montoya and Remington, 2008). Sulfadiazine and pyrimethamine act synergistically in blocking
olate synthesis pathway by inhibiting the enzymes dihydropterate synthase and dihydrofolate reductase,
which are essential for survival and parasite replication (Anderson, 2005).

Several toxoplasmosis outbreaks have been reported around the world, and especially in South America
(Meireles et al., 2015). In 2018 one of the biggest outbreaks ever recorded occurred in Santa Maria (Arquilla
et al., 2019). Hundreds of people became ill and symptoms are usually mild, but there were cases of abortion,
fetal death and the birth of babies with toxoplasmosis. PCR and placental bioassay was performed and
toxoplasma was detected (Minuzzi et al., 2020). This event left the population and the medical community on
alert to the importance of prevention, as well as making an early and efficient diagnosis. Serological screening
and treatment of pregnant women began to be carried out in Santa Maria. Our study was conducted after
this outbreak, in the same city, with women in treatment and we found a low rate of positive placentas.
We emphasize that the analysis of the placenta can be a differential in the early diagnosis of toxoplasmosis
in newborns and should be considered the incorporation into medical protocols. Robert-Gangneux and
collaborators (2010) considered the analysis of the placenta an important tool to confirm the diagnosis of
infection in newborns and thus provide early treatment.

Although the statistical analysis of this study did not show a relationship between treatment time and
detection of protozoan DNA in the placenta, we found a small percentage of positive samples (12.5%).
Romand et al. (2004) pointed out that early maternal treatment can contribute to reducing the parasitic
burden detected in the fetal compartment. A positive placenta result is a parameter of critical importance
for the management of neonates with suspected congenital infection (Robert-Gangneux and Dardé, 2012).

CONCLUSION

Our study evaluated the presence of toxoplasma DNA in placenta samples from pregnant women diagnosed
with toxoplasmosis during pregnancy and who received treatment. The analyzes detected toxoplasma DNA
in 12.5% of the tested samples. Examination of the placenta can be an important tool in helping to diagnose
congenital infection early.
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