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ARTIGO

Presence of anti-Toxoplasma antibodies in humans and
their cats in the urban zone of Guadalajara

Presencia de anticuerpos anti-toxoplasma en humanos y sus
gatos,  en la zona urbana de Guadalajara

María de la Luz Galván Ramírez, Guillermo Sánchez Vargas,
Marcos Vielma Sandoval and Juan Luis Soto Mancilla

Abstract  Cats are the definitive hosts of Toxoplasma gondii. Infected cats excrete oocysts in
their feces, infecting humans and other animals. The objective of the present study was to determine
the presence of anti-Toxoplasma antibodies in cat owners and their pets, and determine if there
was a relationship between Toxoplasma infection and humans who live with infected cats. IgG
anti-Toxoplasma antibodies in sera of 59 cat owners were determined by enzyme-linked
immunosorbent assay (ELISA), in 24 sera from their cats, IgG, IgM, and IgA antibodies were
found using Burney’s ELISA. Thirty-eight (64%) of 59 cat owners were positive to IgG anti-
Toxoplasma. Seropositivity for cats was 70.8% IgG, 8.3% IgM, and 62.5% IgA. Cohabitation with
cats infected by T. gondii, feeding with leftovers or raw viscera, and lack of control over how their
feces were handled are risk factors conducive for humans to become infected by T. gondii.
Key-words: Toxoplasmosis. Antibodies. Humans. Cats. Elisa.

Resumen  Los felinos son huéspedes definitivos de Toxoplasma gondii. Los gatos infectados
excretan ooquistes en sus heces, infectando a humanos y a otros animales. El propósito de este
estudio fue determinar anticuerpos anti-Toxoplasma en dueños de gatos y sus mascotas y conocer
si existía relación entre la infección por Toxoplasma en humanos que conviven con gatos
infectados. Se determinaron anticuerpos anti-Toxoplasma IgG en 59 sueros de dueños de gatos
por el método de ELISA (Sigma), y en 24 sueros de sus gatos anticuerpos IgG, IgM e IgA por
ELISA de Burney. Los dueños de gatos fueron positivos a IgG anti-Toxoplasma 38/59 64%. La
seropositividad de gatos fue de 70.8% IgG, 8.3% a IgM y 62.5% IgA. Cohabitar con gatos infectados
por T. gondii dentro del hogar, alimentarlos con desechos de mesa o vísceras crudas y la falta de
control de sus heces son factores de riesgo para adquirir infección por T. gondii en el humano.
Palabras-claves: Toxoplasmosis. Anticuerpos. Humanos. Gatos. Elisa.
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Toxoplasmosis is a disease caused by an
obligate intracellular parasite called Toxoplasma
gondii whose definitive hosts are cats; warm-
blooded animals, including man, are i ts
intermediate hosts18. Infected cats’ oocysts in
feces, create a risk factor for the infection of other
animals and human beings, encouraging the
development of toxoplasmosis5 7 8 14. The
seroprevalence in humans varies, depending on

the geographic area and alimentary habits, it
ranges from 7% to 90%17; and in Mexico has been
reported to range from 15% to 50% in an open
population9 13 16.

This work’s aim is to determine the presence
of anti-Toxoplasma gondii antibodies in humans
and their cats, and to study the relationship
between Toxoplasmosis and humans living with
cats.
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MATERIAL AND METHODS
antibodies in the blood samples of these patients
was assayed using the ELISA (Sigma Diagnostic,
PO Box 14508 St Louis, MO 63178 USA). The
absorbency values for seropositivity considered
were: < 0.21-0.33 low positive; 0.34-0.64 medium
positive, and < 0.65 high positive.

Cats. Twenty-four serum samples of the cats
of seropositive patients were studied. IgG, IgM,
and IgA anti-Toxoplasma antibodies were
identified using ELISA, as described by Burney
and Lappin4.

Statistical analysis. Averages and standard
deviations of the variables are presented;
seropositive and seronegative humans were
compared regarding the variable of living with a
cat and the rest of the variables analyzed,
rejecting the null hypothesis with an alfa
significance of 0.05. Analyses were performed
through quadruple tables by the chi-square test
and Fisher’s exact probability, using the statistical
computer program EPI 6 of the CDC of Atlanta,
Georgia.

This is a cross-sectional, random study of a
cohort, performed from April to June 1995,
choosing 59 subjects living with cats. The study
group was made up of adult subjects from
metropolitan Guadalajara, Jalisco, Mexico, living
in 20 randomly chosen city blocks.

Criteria for being included. Humans. Subjects
between 15 and 81 years old who had lived with
cats for a minimum period of 6 months, and who
agreed to participate in the study, were chosen.

Cats. Twenty-four cats that were donated by
their owners, all of them seropositive to IgG anti-
Toxoplasma antibodies, were included.

Variables. Humans. Age, sex, IgG antibodies.
Cats. Habitat (living indoors at owner’s home

or outdoors), method of handling feces (with or
without control), type of food (viscera, table
leftovers, and dry food), and IgG, IgM, and IgA
anti-Toxoplasma antibodies.

Enzyme-linked Immunosorbent assay
(ELISA). The presence of IgG anti-Toxoplasma

RESULTS

Humans. The ages of the 59 subjects included
in the study ranged from 15 to 81 with an average
of 44.9 ± 17.3 years; 22 (37.38%) were male and
37 (62.72%) females. It was found that 38
(64.4%) were seropositive to IgG anti-

Toxoplasma antibodies. The majority of the
positives showed high levels of I gG anti-
Toxoplasma antibodies; their distr ibution
according the level of antibodies is shown in
Figure 1.

Figure 1 - Levels of anti-Toxoplasma antibodies in samples
of sera of humans who own cats, using ELISA (Sigma).
Negative value of SIA < 0.20; 0.21-0.33 Low positive; 0.34-
0.64 Medium positive; > 0.65 High positive.

Among humans living with their cats, it was
found that 45 kept them within the home and 14
outdoors; of the former, 32/45 (71%) were

seropositive and 13/45 (28.9%) seronegative; out
of those who kept their cat outdoors, 6/14 (42.8%)
were seropositive and 8/14 (57.2%) seronegative.
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When comparing these results it was found that
p = 0.05 (Figure 2).

Regarding the handling of cat feces, we found
that only 7 owners had control over them and

Figure 2 - IgG anti-Toxoplasma antibodies (ELISA) in humans related to the habitat
of their cats; positives vs negatives living inside or outside the home (Fisher’s test
p = 0.05).

Figure 3 - IgG anti-Toxoplasma antibodies in humans in relation to the control
of their cat’s feces. Fisher’s test, without feces control vs with feces control
p = 0.1963 (NS).

that 52 had no control. Among the former, 3/7
(42.8%) were seropositive and 4/7 (57.1%)
seronegative; among those who had no control
over feces, 35/52 (67.3%) were seropositive and

17/52 (32.7%) seronegative. When we compared
seropositive and seronegative with or without feces
control by Fisher’s exact test, we found a value of
p = 0.1963 which was not significant (Figure 3).
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Cats. In another part of the study, using serum
from 24 cats from seropositive subjects, we found
IgM anti-Toxoplasma antibodies in only 2 (8.3%),

IgA in 15 (62.5%), and IgG in 17 (70.8%). The
titers for anti-Toxoplasma antibodies are shown
in Table 1.

In the study of the correlation between the
kind of food given and IgG seropositivity in cats,
we found that among those fed table leftovers
13/17 (76.5%) were seropositive, those fed dry

food 2/6 (66.6%) were seropositive, and those
fed viscera 2/4 (50%) were seropositive; no
statistically significant differences were found
between these groups (Figure 4).

Table 1 - Titers of anti-Toxoplasma antibodies in cats  using ELISA.
Case IgM IgG IgA
6 - - -
13 - 128 128
14 - 64 -
17 - 256 256
18 256 2048 512
22 - 512 128
24 - 256 128
31 - 512 128
32 2048 - -
35 - - -
42 - 512 512
45 - 256 128
47 - - -
49 - - -
50 - - -
51 - 512 256
57 - 2048 1024
58 - - -
58 - 64 64
59 - 256 128
59 - 64 64
59 - 64 64
59 - 64 -

59 - 64 128

Case 58 with two cats; case 59 with five cats; (-) negative; IgM = immunoglobulin M; IgG = immunoglobulin G; IgA = immunoglobulin A;
significant titers for IgM, IgG and IgA • 1:64.

Figure 4 - IgG anti-Toxoplasma antibodies in humans related to the type of food
eaten by their cats. Fisher’s test, leftovers vs viscera, p = 0.3157, leftovers vs dry
food p = 0.6008, and dry food vs viscera p = 0.6245.
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DISCUSSION

The elimination of oocysts in the feces of cats
infected with T. gondii has been shown to be a
transmission mechanism5; however, when
comparing subjects who had or not, control over
their cat’s feces, there were no significant differences
between seropositive and seronegative individuals,
possibly because most of the cats were
experiencing chronic infections in which oocysts
are not eliminated in the feces so that this was
not a decisive factor for transmission.

Primary infections shown by seropositives
cats were scarce, since only two cases had IgM
antibodies, the largest number (12), was positive
for IgA antibodies, and 11 showed titers for IgG
antibodies greater than 1:256; possibly these
were more recent infections, as also shown by
other researchers9; however, this cannot be
clinically affirmed.

In Mexico there is no serological diagnostic
practice to determine Toxoplasma infection in cats;
therefore, it would be important to develop diagnostic
methods to identify its antibodies in serum and
aqueous humor of cats, making it possible to
diminish infections in humans contaminated by
their cats. It is essential to educate the population
regarding handling of cats, including habitat, type
of food and feces control; these factors should
be controlled to reduce the infection in humans
who share living quarters live with cats.

We consider that for humans, to  live with cats
infected by T. gondii is a factor condusive to
infection by Toxoplasma, since the proportion of
seropositivity found in cat owners (0.64) is higher
than in Jalisco’s general population by IFI of 1:16
(.50) and 1:128 (.36) and in the Metropolitan Zone
of Guadalajara (0.38) it is much lower; these
results are similar to those obtained from studies
done in other Mexican states2 17.

Among the risk factors for acquiring the
infection, one is the type of living conditions that
humans share with their cats that is, whether the
infected animals are inside the home or not, since
the former presented greater seropositivity, as
already previously noted1 2 6 17.These results give
greater consistency to the previous affirmation.

The seropositivity to antibodies did not
increase proportionally to the age of the patients,
since it was higher in those more than 50 years
old; however, since 50% were over 50 years old,
we cannot infer from this study that the presence
of antibodies increases with age, as shown in
other populations17.

Regarding gender, the majority of the patients
were females. This result differed from those of
other investigations in which there were no
differences in terms of sex15.
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