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Abstract

Introduction: Toxoplasma gondii is a protozoan parasite that is globally widespread and infects humans and animals. Obligate
intracellular parasites enter many organs and tissues through the bloodstream, where they invade and proliferate into cells,
eventually destroying them. The aim of this study was to evaluate the extent of cardiac tissue changes in rats infected with T.
gondii.

Methods: Male Wistar rats (n=30) were allocated to three groups as follows: control group (n=10), T, group that received 0.3 mL
of T. gondii tachyzoite (IP) (n=10), and T, group that received 0.6 mL of T. gondii tachyzoite (IP) (n=10). However, the control
group just received an equal volume of distilled water daily (IP). Animals were kept in standard condition. Forty days after
inducing toxoplasmosis, heart tissues of rat in all groups were removed and prepared for histopathological examinations of heart
tissue under optical microscopy after hematoxylin and eosin staining and calculation of heart tissue weight.

Results: Heart tissue weight significantly decreased in groups that received 0.3 and 0.6 mL of T. gondii tachyzoite in comparison
to control groups. In histopathological studies of heart tissue under optical microscopy, atrophy and necrosis were observed in
heart tissues in T. gondlii groups.

Conclusion: Since this parasite caused necrosis of heart cells in rats in our study, it is suggested that in preventing T. gondii
infection, health measures should be taken to promote human and animal health.
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Introduction

Toxoplasma gondii was first discovered in 1908 by Nicolle
and Manceaux in rodents (Ctenodactylus gundi). Given
that toxoplasmosis is a common disease between humans
and animals, the damage caused by this disease is observed
in two aspects (1). It is believed that toxoplasmosis is a
disease with various forms that is often undiagnosed in
humans (2). It has been reported many times that when
a person complained of vision loss to several specialists
and a specific test for toxoplasmosis was requested, high
positive antibody titers were encountered. This parasite is
an obligate intracellular protozoan found in a variety of
mammals, carnivores, herbivores, birds, and rodents (3).
Investigating the prevalence of toxoplasmosis in animals
is of great importance from two aspects, one in terms of
transmission of the disease to humans (mostly in relation
to cats and feline families) and the other in terms of the
economic burdens of the disease due to mortality and
abortion. In recent years, most veterinarians, researchers,
and economists have discovered the important role of
this parasite in causing disease in humans and animals

(4). This organism is found everywhere in nature and
causes various diseases that were previously assumed
to be unknown (5). Toxoplasmosis is present in Iran as
well as in other countries of the world and the spread
of this disease in different parts of the country has been
determined, which is important (6, 7). The first report of
T. gondii in Iran was made by Ansari et al, in 1948, who
succeeded in isolating the parasite from the conjunctival
tissue of the eye of a 9-year-old child (8). The aim of this
study was to evaluate the extent of cardiac tissue changes
in rats infected with T. gondii.

Materials and Methods

RH Strain of T. gondii (a pathogenic strain) was obtained
from the Department of Parasitology, School of Medicine,
Tehran University of Medical Sciences. After transferring
to the Faculty of Veterinary Medicine of Tabriz Azad
University, it was injected intraperitoneally (IP) into rats
and cultured. Wistar male rats (n=30) were allocated to
three groups as follows: control group (n=10), T, group
that received 0.3 mL of T. gondii tachyzoite (IP) (n=10),
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and T, group that received 0.6 mL of T. gondii tachyzoite
(IP) (n=10). However, the control group just received an
equal volume of distilled water daily (IP). Animals were
kept in standard condition. Forty days after the induction
of toxoplasmosis, heart tissues of rat in all groups were
removed and prepared for histopathological studies of
heart tissue under optical microscopy after Hematoxylin
and Eosin staining and calculation of heart tissue weight.

Results

Results of Histopathological Examination of Heart
Tissue of Rats With Light Microscopes

In the control group, which did not receive any parasite,
microscopic cross sections of cardiac tissue obtained after
40 days showed that all heart cells were normal and the
blood vessels in the interstitial tissue did not show any
hyperemia (Figures 1 and 2). In the groups infected with
toxoplasmosis, microscopic cross-sections on day 40
showed that the blood vessels were hyperemic (Figure
3). The presence of inflammatory cells was also observed
in the heart muscle and the nuclei of these muscles were
swollen.

Calculating the Weight of Rat Heart Tissue in Different
Groups

The mean weight of cardiac tissue was 2.2 g in the control
group, it was 2.13 g in the group received 0.3 mL of T.
gondii tachyzoite, and it was 2.1 g in the group received
0.6 mL of T gondii tachyzoite. In the comparison of these
groups, no statistically significant changes were seen
(P<0.05) (Figure 4).

Discussion

Obligate intracellular parasites enter many organs and
tissues through the bloodstream, where they invade and
proliferate into cells, eventually destroying them (9).
Focal necrosis surrounded by eosinophils, lymphocytes,
monocytes, and plasma cells is formed as a result of the

Figure 1. Cross-sectional Optical Micrograph of Heart Tissue in the
Control Group
after Hematoxylin and Eosin Staining (x640).

Figure 2. Photomicrograph of Cardiac Tissue in Group Received
0.3 mL of Toxoplasma gondii Tachyzoite. As can be seen, cardiac
tissue cells are changed, note the presence of inflammatory cells
after Hematoxylin and Eosin staining (x640).

Figure 3. Photomicrograph of Cardiac Tissue in Group Received 0.6
mL of Toxoplasma gondii Tachyzoite. Necrotic and inflammatory
cells are seen in cardiac tissues after Hematoxylin and Eosin
staining (x640).

death of infected cells (10). Cysts form in many organs,
especially the brain and muscles, which may have a direct
role in response to increased immunity. Toxoplasma
gondii infection in most adults with sufficient immunity
is asymptomatic due to the presence of extracellular
antibodies and intracellular T cells (11). Endogenous
gamma interferon is an important mediator of host
resistance to T. gondii. An active infection may last much
longer in the CNS and eyes than in other parts of the
body (12). In the brain, small scattered necrotic areas
may later be calcified to produce a distinct X-ray image.
Retinochoroiditis may be either a hypersensitivity
response to rupture of the cyst (often recurrent and
unstable attacks) or a progressive and chronic effect of
amplified tachycardia in the retina that is insufficiently an
immune tissue (13).

Toxoplasmosis is found in a wide range of carnivorous,
herbivorous mammals, and birds. In humans, evidence
of infection has been found in all populations studied. Its
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Figure 4. Changes in Heart Tissue Weight (g) in the Control and
Treatment Groups.

prevalence varies from place to place for largely unknown
reasons (14).

While the ingestion of meat containing cysts may be a
common route of infection among carnivores, herbivores
become infected by swallowing oocysts. What is probably
most important epidemiologically is the observation of
oocysts in cat feces that survive in the soil for 1 year (15).

Toxoplasma gondii, obtained from soil by inoculation
into mice and cats, was observed during a toxoplasmosis
epidemic in a rural area of Brazil (16). However, it is
believed that the entire life cycle of T. gondii occurs
only in cats. The role of domestic and wild cats in the
spread of infection has not been fully evaluated (17). On
Pacific islands, serological evidence of infection in the rat
population depends on the presence of cats. On islands
devoid of cats, there are no signs of infection in mice
(18). A similar relationship has been observed between
T. gondii antibodies in humans and the presence of cats in
New Guinea (19).

Continental cats also contribute to the spread of
infection among Colombian natives. Interestingly, in cats,
the period required for ingested T. gondii to appear in
the feces as oocysts depends significantly on the stage at
which they are ingested (20,21).

Studies have shown that in mice infected with
toxoplasmosis, alkaline phosphatase activity is elevated
in various tissues, including serum. Additionally, it is
elevated in the serum in various diseases, especially liver,
biliary, and osteoblastic diseases. However, a decrease in
the activity of alkaline phosphatase is observed in some
other conditions such as anemia, malnutrition, zinc
deficiency, and severe liver damage (22, 23).

Conclusion

Since in our study this parasite caused necrosis of heart
cells in rats, it is suggested that in preventing T. gondii
infection, health measures should be taken to promote
human and animal health.
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