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 The objective of this research was to determine the histopathological 

effects of a local strain of Toxoplasma Gondii isolated from fetuses of 

aborted ewes on the eyes and brains of rat fetuses. T. Gondii diagnosed 

in the fetuses of aborted ewes. Inject near 100 tissue sacs of Toxoplasma 

intraperitoneal into 20 pregnant rats in the first week of gestation. The 

cyst of T. Gondii and its influence on the rat's fetus eyes and brains were 

investigated histopathologically using light microscopy on their eyes and 

brains. On histopathological analysis of the eye tissue of parasite-

infected rat fetuses, the result of the ocular cerebral toxoplasmosis model 

is seen. The presence of necrosis of the outer germinal layer and the 

inner layer in the newborn eye of the Toxoplasma infected group. The 

toxoplasma-infected group's brain reveals focal glial cell aggregation 

(Gliosis), vacuolar degeneration, severe cytogenic edema, liquefactive 

necrosis, and gliosis in the cortex of the cerebrum. rat's fetuses can be 

utilized as a model for congenital ocular cerebral toxoplasmosis, and 

they can also be used as a model for toxoplasmosis after 18 days of 

pregnancy, according to the findings of this study. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Congenital toxoplasmosis, caused by Toxoplasma Gondii, is an economically important illness of livestock, 

particularly sheep and goats, in which it can cause early fetal death, resorption, fetal death, mummification, 

abortion, stillbirth, and newborn death [1]. Hydrocephalus, calcifications, and neurological abnormalities 

are all serious birth disorders. Tachyzoites multiply quickly during an acute infection. Active penetration 

allows them to infiltrate and reproduce in all nucleated cells, forming parasite vacuoles. When host cells are 
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damaged by repeated replication, tachyzoites move through the bloodstream and can infect a variety of 

tissues, including the central nervous system and the eye. Cell death and fast invasion of surrounding cells 

are both caused by replication. Tachyzosis at this stage induces severe inflammation and tissue loss, 

resulting in clinical symptoms of the disease [2] Toxoplasmosis severity varies depending on 

immunological status, animal breed, parasite, and host species. 

 

Toxoplasma Gondii is appears to infect about 200 animal species as intermediate hosts this parasite can 

infect any nucleated cell, but it prefers to infect brain and eye cells, where it transforms them into cystic 

forms known as ocular and brain cysts, respectively. Furthermore, these cysts can live in the tissues of the 

host for decades [3]. There are two clinical forms of toxoplasmosis, acquired and congenital toxoplasmosis. 

In the acquired form, mild lymphatic infection, muscle pain, mild fever, anemia and leukopenia with 

changes in liver function are observed, the eye and brain are affected less than in the congenital form [4]. 

The life cycle of T. Gondii which includes an asexual cycle and a sexual cycle, is restricted to cat intestinal 

epithelial cells and results in oocyte production [3]. 

 

An infection has been discovered in a pregnant ewe. When ewe (and goats) get a primary infection during 

pregnancy, it causes miscarriages and newborn mortality. T. Gondii spores, or ovules, are swallowed by 

susceptible pregnant sheep and activate the gastrointestinal tract, releasing sporophytes that penetrate the 

intestinal epithelium. The organisms can be discovered in the mesenteric lymph nodes after 4 days, when 

they proliferate and cause lymphatic damage, nodular enlargement, and occasionally localized necrosis [5]. 

 

The aim of this study was to see if injecting T. Gondii extracted from the fetuses of aborted ewes diagnosed 

with Toxoplasma Gondii into pregnant rats effects on eye and brain of fetuses rat and that could provide a 

suitable animal model for studies on cerebral and ocular toxoplasmosis. 

 

2. Materials and methods 

 

2.1 Preparation of laboratory animals 

Pregnant female Wistar rats weighing (210-240 g) in the first week of pregnancy were used in this 

investigation. They've been tested as possible congenital ocular and cerebral toxoplasmosis animal models. 

The study has completed an ethical assessment and has gained clearance from the college department board 

committee.  Represents local animal care and use laws and animal welfare policy standards. 

 

2.2 The source of the parasite T. Gondii 

T. Gondii was obtained in this study by collecting 20 fetuses from local aborted ewes in the Nineveh 

Governorate, and after confirming Toxoplasma infection by making organ smears from these aborted 

fetuses, followed by making an impression from each smear. Then, it used Giemsa (10%) to stain the 

smears at room temperature for 30 minutes. The swabs were inspected under a light microscope at 

magnifications 400 and 1000. 

 

2.3 Samples collection 

The organ fetuses of an aborted ewe with Toxoplasmosis were used to obtain tissue cyst. In the first week 

of pregnancy, pregnant female Wistar rats will be used. The organs of ewe's embryos were cut out to obtain 

tissue sacs. The aborted ewes were chopped into small pieces using scissors and forceps after being 

diagnosed with Toxoplasma infection, and then digested in an acid-pepsin solution. The method [6] was 

used to prepare a suspension of phosphate buffer solution, in which approximately 100 tissue sacs were 

injected intraperitoneal toxoplasmosis in pregnant rats in the first week of pregnancy is about 0.4 ml of this 
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suspension. After 18 days of rat gestation. All rats were anesthetized with ether and then animals were 

sacrificed for the aim of taking the brain and eyes of the fetuses and putting them in formalin equivalent to 

10% until a histopathological preparation is performed on it. 

 

3. Result 

The results of the histopathological study of the sectioning of hematoxylin-eosin-stained slices of eye and 

brain in the control fetuses showed the following results: 

The Gross appearance of pregnant rats (18 days) of the infected group shows the aborted fetus inside the 

uterus (Figure 1A) and the gross appearance of aborted rat fetuses, control group on the right, infected 

group on the left (Figure1B). 

 

 
Figure 1. Rats involved in the study (A) Gross appearance of pregnant rat (18 days) of the infected group 

shows the aborted fetus inside uterus. (B) Gross appearance of aborted rat fetuses, control group on the 

right, infected group on the left. 

 

The eye fetus of the control group shows the normal architecture of the germinal layer and inner layer 

(Figure 2A1). In the brain fetus of the control group shows the cortex with the normal architecture of 

neurons with mild vacuolation, the proliferation of glial cells (Figure 2A2). In the fetuses eye of the 

Toxoplasma infected group shows the presence of necrosis of the outer germinal layer and the inner layer 

(Figure 2B1). The brain fetus of the Toxoplasma-infected group shows the cortex of the cerebrum with 

focal aggregation of glial cells (Gliosis), vacuolar degeneration, and congestion of blood vessels (Figure 

2B2). The infected group shows the cortex of the cerebrum with severe cytogenic edema, liquefactive 

necrosis, and gliosis (Figure 2B2). In Figure 2B3 shows the cortex of the cerebrum with the presence of 

tissue cyst of toxoplasmosis, with calcification in its edges and cytogenic edema. The cortex of the 

cerebrum with the presence of thrombosis in the blood vessel, with recanalization in its center, and 

cytogenic edema. 
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Figure 2. A representative images for infected samples of rat embryos using ewes-collected Toxoplasma 

Gondi infectious agents. (A1) Embryo eye of the control group shows normal architecture of germinal layer 

(A2) Brain control group shows the cortex with normal architecture of neurons with mild vaculation and 

proliferation of glial cells (B1) Embryo eye of Toxoplasma infected group shows presence of necrosis of 

outer germinal layer (B2) Brain of Toxoplasma infected group shows the cortex of the cerebrum with focal 

aggregation of glial cells (Gliosis), vacuolar degeneration, congestion of blood vessels, and cortex of the 

cerebrum with severe cytogenic edema with liquefactive necrosis (B3) Brain of Toxoplasma infected group 

shows the cortex of the cerebrum with presence of tissue cyst of toxoplasmosis, with calcification in its 

edges, and cytogenic edema. Small inserted images represent same section at 100X versus large images at 

400X. stain used was Hematoxylin- eosin. 

 

The results of histopathological sectioning of the PAS & Alcian blue reaction stain, slices of the eye and 

brain in the control animals showed the following results: 

The eye fetus of the control group shows the normal architecture of the germinal layer and inner layer 

(Figure 3A1). The brain of the control group shows the cortex with the normal architecture of neurons with 

mild vacuolation. While the brain of the control group shows the cortex with the normal architecture of 

neurons with mild vacuolation, glial cells, and blood vessel (Figure 3A2). The brain of the Toxoplasma 

infected group that appears in the cortex with the presence of tissue cyst of Toxoplasma necrosis and 

cytogenic edema (Figure 3B1). The cortex with the presence of tissue cyst of toxoplasma and cytogenic 

edema in Figure 3B2, In the infected group shows the presence of necrosis of outer germinal layer and inner 

layer, also the presence of tissue cyst of Toxoplasma between retina and sclera (Figure 3B3). 
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Figure 3. A representative images for infected samples of rat embryos using ewes-collected Toxoplasma 

Gondi infectious agents. (A1) Embryo eye of the control group shows normal architecture of germinal layer 

(A2) Brain control group shows the cortex with normal architecture of neurons with mild vaculation, blood 

vessels, and glial cells (B1) Embryo eye of Toxoplasma infected group shows presence of tissue cyst of 

toxoplasma between retina and sclara and necrosis of outer germinal layer and inner layer (B2) Embryo 

brain of Toxoplasma - infected group shows the cortex with presence of tissue cyst of toxoplasma, tissue 

necrosis, vasogenic and cytogenic edema (B3) Embryo brain of Toxoplasma -infected group shows the 

cortex with presence of tissue cyst of toxoplasma, necrosis, and cytogenic edema. Small inserted images 

represent same section at 100X versus large images at 400X. stain used was Alcian blue. 

 

4. Discussion 

The findings suggest that pregnant rats could be infected with congenital toxoplasmosis and that this 

infection could be transmitted to newborn puppies. When using hematoxylin-eosin stain and PAS and 

Alcian blue stain. Histopathological examination, of the eye and brain fetud revealed pathological and 

degenerative changes in the eye. As well as accumulations of glial cells and vacuolar degeneration in the 

brain, as well as the presence of parasitic cysts in the tissues of these organs, and this result is consistent 

with the results of other researchers whose study showed the ability of the Toxoplasma parasite to cause like 

this lesion. The explanation for this could be that, as the researchers discovered in their experiments, there 

is some evidence that the development of ocular toxoplasmosis is linked to parasite injection procedures in 

various animal models [7], [8]. Parasites are mostly located in the eye's inner retina. The rat model may be 

beneficial for the research of ocular toxoplasmosis, as it has been associated with injury to human eyes, 

which has been related to its relationship with blood vessels found in the choroidal layer [9]. 

 

Transplacental transmission of T. Gondii from infected ewes during early pregnancy caused infection in 

aborted sheep fetuses. The mother becomes infected in a number of ways, the most common of which is by 

the dissemination of infection through food contaminated with Toxoplasma tissue cysts [2]. 

 

Following the parasite cyst injury, the endothelial cells. The parasite can move through the retina to another 

cell. The major host cells of Mullerian retinal glial cells are favored. Infection of retinal pigment epithelial 

cells affects growth factor production and causes uninfected epithelial cells to proliferate. This makes cells 

more vulnerable to parasite infection. A robust immunological response is also generated by the damaged 

epithelial cells, which affects the activity of leukocytes invading the retina [10]. These changes in the 

affected tissues could be related to the strain's local pathogenicity, and necrosis could be caused by the 



N. M. Ahmed, L. H. Ali –AlDulaimi and B. H. Al-Niaeemi, 2022                       Azerbaijan Medical Journal 

 

1374 
 

parasites' antigens or metabolites [11]. 

 

The brain afflicted in the Toxoplasma-infected group had focal gliosis, steric degeneration with severe 

cellular edema, liquid necrosis and glia with a tissue cyst of toxoplasmosis, and calcification in its margins 

with cellular edema, according to our findings. A clot in the blood arteries is also a possibility [12] These 

findings are in line with one of the previous studies. Which found that the brain can be used as an important 

organ in the diagnosis of toxoplasmosis using the bioassay method and that the best result in the current 

study was obtained in the congenital Toxoplasma model of pregnant rats infected with 107 parasites, in 

which all pups born in this group had brain cysts. As a result, when these pups are still fetal, they can be 

used as a model for congenital cerebral toxoplasmosis [8]. Because the brain is rich in fatty substances, 

which may be the reason for T. gondii preference, brain tissues because of their need for energy for their 

existence and reproduction, which causes the most severe congenital anomalies in the brain [13]. Olso lacks 

specific immune defenses such as antibodies, but it has non-specific immune defenses such as Microglia 

[14], [15]. Damaged cells release enzymes that convert complex organic compounds into simple inorganic 

chemicals like water, hydrogen sulfate, carbon dioxide, and nitrate. These modifications in a normal cell are 

comparable to those seen in necrotic cells, but they are more severe, resulting in faster autolysis in highly 

functioning organs [16]. 

 

Congenital toxoplasmosis in central nervous system cells of rats continues to multiply within the brain with 

development and phase differentiation mostly by neurons and astrocytes, while microglia in the host's 

central nervous system (CNS) may effectively inhibit parasite growth within the central nervous system, 

according to this study. Approximately 10% of neurons and astrocytes were infected with T. Gondii, while 

30% of microglia had intracellular parasites [17]. 

 

Toxoplasma tissue cysts are practically circular and as large as a cell, measuring 120 microns in diameter, 

according to one study. Up to 3-8 days following parasite inoculation, cysts may have grown in the brain 

and tissues of laboratory animals [18]. Cysts that have just formed contain one or two parasites, making 

them difficult to identify, whereas older cysts can contain 1000 parasites. The size of the cysts varies 

depending on the type of intruding host cell, the host species, and the age of the cyst [19]. The rat is the 

most used animal model for cerebral toxoplasmosis research. In rats, brain cysts appear to expand for up to 

12 weeks, after which time they tend to slow down to roughly 45 mm in size [20]. Various strains of rats 

have different levels of sensitivity to T. Gondii infection [21]. It was discovered that only one RH strain 

tachyzoite is fatal to mice [22]. According to several studies, congenital toxoplasmosis in rats is difficult to 

develop [23], [24]. 

 

The discrepancy in the current study's results from prior investigations was related to the number of 

parasites implanted in pregnant rats, as one of these research revealed that the RH strain of T. Gondii lost its 

ability to create cysts in Wister rats' tissues [25]. The lack of parasite cyst formation in rats in that study was 

most likely owing to a lesser quantity of parasites injected than in the current investigation, or the injection 

method used [7], 

 

As a result, in the study by [26], the injection method was subcutaneous rather than intraperitoneal, as it is 

now. Furthermore, the parasite's capacity for vertical transmission differs depending on the parasite's 

strain). These findings are in line with those of Subacute investigation's (2012) [27]. The results of the 

bioassay revealed the presence of many parasitic cysts in the brain of experimentally injected mice, despite 

the presence of a large number of tachyzoites in their peritoneal fluids. 
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5. Conclusion 

We conclude from this work that 18-day-old fetuses of rat are a good model for studying Toxoplasma 

Gondii congenital effects in the eye and brain, as they demonstrated clear histopathological damages in both 

organs. 
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