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Abstract: Groups of 1, 5, 10, 15 and 30 day old rats (Sprague Dawley) and Wistar mice were infected per os with dif-
ferent inocula of Toxoplasma gondii oocysts from an avirulent strain. Infection pattern was followed by determination
of survival time, tissue lesions, parasite presence and serology. Although all the animals survived the total experimen-
tal period (30 day), there were important differences between both rodents regarding to Toxoplasma natural resistance.
Brain cysts, as well as tachyzoites in other organs were regularly present in mice but not in rats. On the other hand,
most of the organs from mice presented characteristic T. gondii lesions, while in rats a normal tissues were observed,
with the exception of an acute reaction found in the brain of a 15d old animal.
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Differences in rat natural resistance against
Toxoplasma gondii have been studied, special-
ly in relation to age variations.

Lainson (1955) found that 21 day (d) old
rats (Rattus coucha) were resistant to this para-
site while Lewis and Markell (1958) reported
that newborn Wistar rats presented more sus-
ceptibility to Toxoplasma tachyzoites infection
than 3 week old animals. However, Chinchilla
et al. (1981), using quantified inocula, estab-
lished that natural resistance in rats (Sprague
Dawley) starts at an early age and that 107 to
108 tachyzoites of the RH strain are needed to
kill newborn animals. In these, as well as in
other studies (Araujo et al. 1976, Ruchman and
Fowler 1951, Remington et al. 1961, Dubey et
al. 1991), Toxoplasma tachyzoites were inject-
ed i.p. Therefore it was interesting to determine
the rat susceptibility to oocysts oral inocula-
tion. In addition, mice were studied identically,
in order to compare the results in a resistant
and a susceptible animal. The differences
observed in Toxoplasma infection for both
rodents are reported in this paper.

MATERIAL AND METHODS

Sprague Dawley rats and Wistar mice of dif-
ferent ages (1, 5, 10, 15) were caged with their
mothers. All rodents, including 30 days ani-
mals were fed ad libitum with water and animal
food.

Oocysts for infections were obtained and
prepared as already described (Dubey et al.
1970, 1972). Groups of 20 rats and 20 mice
were infected per os with 104, 105, 106 and
107 Toxoplasma oocysts (100 g body weight
forrat) and 109, 10!, 102 and 103 oocysts (1.5 g
body weight per mouse).

The survival time was recorded and those
that remained for 30 d were bled by cardiac
puncture for serologic analysis by the Sabin
and Feldman test. In addition, brain of all
the animals were directly studied for
Toxoplasma cysts.

Portions of brain, liver, spleen, lung,
lymph nodes and heart were fixed in 10%

formalin (pH 7) and studied for T. gondii

presence.
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RESULTS AND DISCUSSION

All infected animals survived the experi-
mental period, 30 days, according to our
model.

Brain apposition smears of 20 to 80% of
newborn (I day) and 5 day rats infected with
104 and 105 oocysts, presented Toxoplasma
cysts. Despite of the inocula, 50 per cent of the
10d old rats presented cysts. Also 15 and 30d
old rats infected with higher number of oocysts
presented cysts (Fig.1A). Toxoplasma antibod-
ies were found in all the rats. Mice infected
with 100 or 10! oocysts presented variable
results regarding brain cyst presence.
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Brains of all the one day old mice infected
with 102 or 103 oocysts and all the 30 day old
infected animals were positive by T. gondii
cysts, while low infections were observed in 5
day old mice (Fig. 1B).

Sabin-Feldman test was positive in all
the animals inoculated with higher inocula
(Fig. 1C).

One day old mice infected with 100 or 10!
oocysts did not present parasites in any organ
but 5 or 10 day old animals inoculated with
higher number of oocysts, had Toxoplasma in
the liver, spleen and lung. Fifteen and 30 day
old mice presented parasites in all the organs
(Table 1).
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Fig. 1.A. Positivity (%) by brain cyst presence of different age rats infected with 7. gondii oocysts. B. Positivity (%) by
brain cyst presence of different age mice infected with T. gondii oocysts. C. Serology (Sabin Feldman) of mice (different
ages) infected with T. gondii oocysts.
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TABLE 1

Toxoplasma gondii presence in organs of oocyst infected mice (different ages)

Inocula(oocysts** / animal)

Organ 100 10!
Liver +(15) * +(15,30)
Spleen +(15) * +(15,30)
Brain —_ +(30)
Heart —_ —_
Lymph node — +(30)
Lung — +(30)

102 103
+(10,15,30) +(5,10,15,30)
+(10,15,30) +(5,10,15,30)

+(5,30) +(30)

—_— +(30)

— +(5)

+(15,30) +(10,15,30)

*  Age (days). At least one animal was positive at the indicated age.

+ parasite presence.
** 1.5g body weigth for mouse.

When tissues from rats were studied,
Toxoplasma cysts were found ocassionally in
the brain and once in the heart. There were not
any important lesions in the studied organs,
except an acute inflamation reaction observed
in the brain of a 15d old rat. In this case, some
free tachyzoites and an apparent young cyst
surrounded by lymphoid infiltration, edema
and necrosis were observed.

Certain characteristic lesions (Mc Leod et
al. 1984) were observed in lung, liver and
spleen. In the heart of one animal, a slight
lesion was present and in the brain we found T.
gondii cysts without any important inflammato-
ry reactions. Resistance of rodents to
Toxoplasma infection depends on several fac-
tors such as genetic differences, animal strain,
inoculation route and probably other aspects.
Lainson (1955) working with the RH strain,
found that 21 day old sucking rats presented
the same resistance as adult animals. On the
other hand, studies carried out by Chinchilla
et al. (1981) using the same Toxoplasma
strain, demonstrate that the survival time in
one or 5d old rats infected with 104 or 103
parasites was lower than that of 15 or 30 day
old rats. In these experiments it has been
demostrated that rats are also resistant to
oocyst oral infection .

Furthermore, an increase in rat natural resis-
tance according to the animal age was also

demonstrated. In fact, the number of animals
with brain Toxoplasma cysts was higher in 10
or less day old rats, even when older animals
received more oocysts due to their body weight
(Fig. 1A).

On the other hand, all mice survived 30 day
and presented positive serology. Probably due
to the low inocula used for younger animals, 30
day old mice presented a higher brain positivity
(Fig. 1B). Similar results reported Gardner and
Remington in 1978 who found that 11 month
old mice had more Toxoplasma cysts than 4
month old animals.

Although there were not important differ-
ences in susceptibility due to the age in rats and
mice, the presence of lesions caused by the par-
asite in all mice organs, as already reported by
McLeod et al. (1984), and the absence of
important pathology in rats, confirm the natural
resistant of these animals. This fact and the
biology and immunology similarity with
human beings as suggested by Godard et al.
(1990), makes this rodent as an adequate exper-
imental model to study the congenital toxoplas-
mosis (Dubey and Shen 1991).

RESUMEN
Ratas y ratones de 1, 5, 10, 15 y 30 days

fueron inoculados con diferentes concentra-
ciones de ooquistes de T. gondii. De acuerdo a
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los pardmetros de supervivencia, lesiones tisu-
lares, presencia del pardsito y serologia quedé
demostrada, una vez mads, la mayor resistencia
de la rata blanca, independientemente de la edad
del animal.
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