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Abstract

Background Toxoplasmosis is a worldwide zoonotic disease
caused by Toxoplasma gondii. Congenital toxoplasmosis (CT)
is the result of vertical transmission during pregnancy that
may cause pathologic effects on the newborn such as classical
triad of congenital toxoplasmosis. Newborn humans are not
immunologically competent and the infant must be protected by
passive IgG antibodies that are selectively transported across the
placenta during development. We studied the transfer of passive
IgG from the mother to developing infant using blood specimen
taken from the infant within one month of birth.

Objective To determine the seropositivity of IgG to T. gondii in
paired sera of infants and mothers.

Methods A cross sectional study was carried out on 50 paired
sera of infants of less than one month of age and their mothers.
The study was carried out between November 2007 and January
2008 at Prof. R. D. Kandou Hospital in Manado. T. gondii [gG was
detected using the Latex Agglutination method. The seropositivity
of T. gondii IgG was analyzed descriptively.

Results A total of 28 mothers from 50 infant-mother pairs were
seropositive for T. gondii IgG. Of the 28 seropositive mothers,
22 of their paired infants were seropositive. The remaining six
seropositive mothers had infants that were not seropositive for
T gondii.

Conclusions The identification of seropositive IgG for T. gondii
in infants less than one months age indicates that the IgGs
in infants are mostly derived from their mothers. CT must be
considered and further examinations are needed. [Paediatr

Indones. 2009;49:65-8].
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oxoplasmosis is a worldwide zoonotic disease
caused by the tissue cyst-forming coccidium
Toxoplasma gondii (T. gondii).!2 Animals in
the cat family (Felides) are its definitive host.
Human are infected either through contaminated
food and water, transfusion of infected blood, organ
transplantation, or vertically through the placenta.’
Once infected, humans are thought to produce IgG
antibodies against T. gondii for life.*> Up to one third
of the world’s human population are believed to
have been infected with the parasite.l® However, the
prevalence of toxoplasmosis in human populations
varies between different countries. Toxoplasmosis
prevalence in England is reported to be 30%, while
in Paris it is 87%.7® The prevalence for T gondii in
Indonesia is thought to range from 2 to 63%.° A study
by Clarke in the North Sulawesi showed a prevalence
of 27.1%.1°
Congenital toxoplasmosis can result from vertical
transmission from a mother to the unborn child. The
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parasites are transmitted during pregnancy to the fetus,
which may cause pathologic effects including abortion
of the fetus, intrauterine fetal death, and defects in
newborn recognized as the classic triad.!!-14 Sanjayal®
reported 37% of IgG seropositivity in pregnant women
in Surabaya, Indonesia. It was estimated that 40%
of infected infants underwent spontaneous abortion
and abnormal conditions, and the remaining 60% had
asymptomatic clinical manifestations, whereas 50%
developed the risk of possible sequelae in the next
period of growth.16-19

In humans, newborn infants are not immuno-
logically competent and must be protected by passive
IgG antibody that is selectively transported across
the placenta during pregnancy. In this study, possible
passive IgG transfer from mothers was investigated
by performing serology tests on blood samples from
mothers and their infants within one month of birth.

Methods

A cross-sectional study was carried out on 50 mother-
infant pairs, with infants of less than one month of age.
The study was carried out between November 2007
and January 2008 at Prof. R. D. Hospital in Manado,
Sulawesi, Indonesia. A questionnaire was used to
gather information on the identity and age of the
mothers, their exposure to cats, and their pregnancy
and infant histories. Serology examinations of T. gondii
IgG were performed on mother-and-infant paired sera
using the latex agglutination test (LAT). Data were
collected and presented descriptively.

Results

Sera from 50 paired mothers and infants were
examined for T gondii IgG using the latex agglutination
test (LAT). Questionnaires were completed by 50
participating mothers. A total of 28 mothers (56%)
had positive IgG for T. gondii. Of these 28 seropositive
mothers, 22 of the paired infants were also seropositive
for T. gondii. The remaining six mothers had infants
who were not seropositive (Table 1).

The distribution of LAT results for all mothers
with positive results, and their infants, is shown in
Figure 1. The largest group of seropositive mothers
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Distribution of IgG to T. gondii LAT Results
in Mothers and Infants According to Ages
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Figure 1. Distribution of IgG to T. gondii LAT results
in mothers and infants according to ages

Table 1. LAT results for toxoplasma IgG in paired mothers and
infants

Mother Infants Total
Seropositive Seronegative
Seropositive 22 6 28
Seronegative 0 22 22
Total 22 28 50

were in the 31-35 year old age group (9/28 seropositive
mothers; 32%). The largest number of seropositive
infants is also in this group (7 infants, 25%).

In this study, 3/28 seropositive mothers (10.71%)
had a history of abortion and two seropositive infants
had mothers with history of abortion. History of
neonatal jaundice was found in 2/28 (7%) seropositive
mothers and one seropositive infant. History of
exposure to cats was found in 17/28 (61%) seropositive
mothers and 15 seropositive infants.

Discussion

High rates of IgG antibody seropositivity were
observed in this study. A total of 22 (44%) infants
and 28 (56%) mothers of 50 infant-mother pairs
were seropositive with (IgG) T. gondii IgG. Out of
the 28 seropositive mothers, 22 paired infants were
seropositive. The remaining six seropositive mothers
did not have seropositive infants. The largest group
of seropositive mothers (9/28, 32%) were in the
31-35 year old age group. Seven infants of these
seropositive mothers were also seropositive. Seven
mothers (25%) and six infants in the 26-30 year old
age group were seropositive.
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Some studies showed that prevalence of
seropositivity to toxoplasma increased with age
suggesting long time exposure to T. gondii. More
studies must be conducted to diminish doubts about
the correlation between age and seropositivity of
subjects. Inappropriately very wide or very narrow age
range and sample sizes should be considered.?!

Based on studies carried out in India, there
have been considerable confusion and uncertainty
concerning T. gondii as a cause of multiple spontaneous
abortions, infertility, and other reproductive failures
because most data were based on serology tests.
There were several shortcomings in the reports
linking habitual abortion to T. gondii infection, such
as low number of patients, uncontrolled studies, and
an absence of serologic data before pregnancy. It is
necessary to establish a causal relationship between
toxoplasmosis and abortion.20:21

The distribution of mothers and infants with
seropositive IgG to T. gondii in relation to history of
spontaneous abortion was examined in this study.
Three seropositive mothers (10%) had history of
spontaneous abortion and two seropositive infants
had mothers with history of spontaneous abortion.
History of neonatal jaundice was observed in 2/28
seropositive mothers (7%) and one seropositive infant.
Other causes of abortion and neonatal jaundice
should be considered with more specific history taking
and examinations.!??! Although most congenitally
infected children are asymptomatic at birth, they
may develop some symptoms later in life. However,
because these symptoms are nonspecific, postnatal
toxoplasmosis is rarely diagnosed.! 21

Toxoplasmosis is not a new disease. The parasite
was discovered in 1908 but its mode of transmission
remained a mystery until 1970 when the full lifecycle
was discovered. Cats including wild Felidae are the
definitive host and all other warm-blooded animals
including humans are the intermediate hosts. In this
study, history of exposure to cats was present in 17/28
seropositive mothers (61%), and in 15 seropositive
infants with seropositive mothers. Such a correlation
suggested that the ingestion of oocysts might be an
important mode of transmission of T. gondii in the
population.2!

Primary maternal toxoplasma infection exposes
the fetus to the risk of parasite transmission, leading
to CT (congenital toxoplasmosis).!” Seropositive

infants were detected in high numbers in this study.
In humans, the newborn is not immunologically
competent and must be protected by passive IgG
toxoplasmosis antibody that is selectively transported
across the placenta during their development. IgG in
the fetus and newborn infant is derived solely from
their mothers. Therefore, the IgG that was observed
in our infant subjects originated from their mothers.
This maternal IgG has usually disappeared by the
age of nine months, by which time the infants are
synthesizing their own IgG. The neonates will also
produce their own IgM and IgA as these antibodies
cannot cross the placenta. By the age of 12 months,
the infants produce 80% of their adult level of IgG,
75% of its adult level of IgM and 20% of its adult level
of IgA.20 Specific IgM classes that had been formed
during fetal life changed to IgG immediately through
the class switching mechanisms after delivery.22

The presence of IgG antibodies only indicates
exposure. The titer of IgG may remain elevated for several
years or even for the whole life, if repeated exposures are
encountered. IgM antibodies are short lived and they
appear before IgG antibodies. I[gM serological testing
appears to be less sensitive for detecting infections
acquired in the first semester. However, because early
infection is frequently associated with clinically apparent
disease, it may be that many cases would be diagnosed
on the basis of clinical examination. As the maternal
antibody decreased with time, after 6-12 months, positive
IgG serological examination findings in infants with
seropositive mothers can be used to verify congenital
toxoplasmosis.23

In conclusion, 22 of 28 infants whose mothers
had seropositive IgG to Toxoplsma were also
seropositive, while no infants with seronegative
mothers had positive IgG to Toxoplasma. It suggests
that the IgG detected in the infants is acquired
through maternal IgG placental transfer.
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