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Abstract:

Toxoplasma gondiiis an intracellular protozoa, widespread throughout the world, and it has the
ability to infect many organs in the body such as the brain, eyes, liver and spleen.In this study, 56
rats(28 males and 28 females) were divided into two groups, the first group28 rats(14 male and 14
female) was inoculated with normal saline to serve as control,and the second group 28 rats(14 male
and 14 female)was infected intraperitonealy with placental fluid containinglx10’tachyzoites of
Toxoplasma gondii. After 2 months of infection, the infection was confirmed by using real-time
PCR, and the animals were scarified. Brain, liver and spleen tissues were fixed in 10% formalin for
histological examination.The results indicated that the parasite invaded many tissues and caused
many histopathological changes. The parasite (tissue cyst stage containing bradyzoite and tachyzoite
stage) were recorded in the braintissues of both males and females.The brain tissues also revealed
many histological changes included inflammatory manifestations and a wide areas of edema. The
groups of laboratory rats which infected with T. gondii showed several histological changes in the
liver tissue, included congestion of the central vein, expansion of the jaundice and accumulation of
the inflammatory cells in several sites of the liver. The spleen of infected group showed hemorrhage,

extra-medullary mega karyocytosis, necrosis, fibrosis and degeneration of spleen tissues.
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1- Introduction:

Toxoplasma gondiiis an obligate intracellular parasite infecting all warm-blooded animals, with a
world-wide distribution. It causes a wide range of clinical manifestations in humans, extended from
abortion and congenital infection to eye disease and fatal encephalitis.T.gondiiis penetrated and
infected many organs in the host, such as reproductive organs, brain, heart, lung, liver and
spleen(Bahia-Oliveira et al., 2003;Dubey, 2004; Zia-Ali et al.,2007).

The previous studies showed that T.gondiiis invaded both reproductive systems in both male and
females. The parasite induced sever degenerative changes in the seminiferous tubules, Epididymus
and secondary sexual organs. It also induced severe histological changes in ovary and uterus and
many other tissues in females(Al-Abadyet al., 2016;Al-Ghezy et al ., 2016a;Al-Ghezyet al .,
2016b;Al-Ghezyet al ., 2016c;Al-Ghezyet al ., 2016d)

This study is aimed to investigate the tissue penetration of T.gondiiand the impact of the parasite on

the histological structure of brain, liver and spleen.

2- Material and Methods:

Experimental animals: Fifty six rats (Rattusnorvegicus) ( 28 males and 28 females, 6-10
weekold,weighing 250 to 300g)were used in the experiment. Theywere maintained on normal diet in
an air-conditioned animal room at an ambient temperature of 23 +2 'C and in a 12h light / 12h dark
cycle. After adaptation period (14 days), they were grouped into two groups: the first group 28 rats
(14 male and 14 female) was given normal saline to serve as control, while the second group 28 rats
(14 male and 14 female) were inoculated intraperitoneally with placental fluid
containingl x10’tachyzoites of Toxoplasma gondii parasite(Dubeyet al., 1998;Al-taic and
Abdulla,2008;Alkennay and Hassan,2010 ).After 2 months of infection, the infection was confirmed
using real-time PCR(Lin et al., 2000). Theanimals were scarified, and brain, liver and spleen were
fixed in 10% formalin and prepared for histological examination by routine histological

techniques(Woods and Ellis, 1994).

3- Results:

Brain:tissue cyst stage of the parasite which containing bradyzoite and tachyzoite stage of the
parasite were recorded in the brain tissues of both males and females. The brain tissues also revealed
many histological changes included inflammatory manifestations and a wide areas of edema
(figl,2,3). Liver: The microscopic examination of the liver of control group, showed that it consisted

of a central vein surrounded by hepatocyteswhich formed a radial arrangement around the central
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vein (figd). The groups of laboratory rats infected with T. gondii showedseveral histological
changes in the liver tissue, including congestion of the central vein, expansion of the jaundice and
infiltration of the inflammatory cells in several sites of the liver (fig5, 6, 7).Spleen:The spleen of
control group, showed normal architecture(fig8). The spleen of infected group showed hemorrhage,

extra-medullary mega karyocytosis, necrosis, fibrosis and degeneration of spleen tissues
(fig9g,10,11).

Fig.( 1): Cross-section of brain tissue of rat infected with Toxoplasma gondii after 2 months of

infection, showed tachyzoite stage (400X, H&E stain).

Fig.(2): Cross-section of brain tissue of rat infected with Toxoplasma gondii after 2 months of

infection, showed tissue cyst stage (= ) and edema (=) (400X , H&E stain)
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Fig.(3): Cross-section of brain tissue of rat infected with Toxoplasma gondii after 2 months of
infection, note migrogilia (= ) and neurocytes with central chromatolysis ( ) (400X , H&E stain).
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Fig.(4): Cross-section of liver tissue of rat from controle group, showed central vein (Y, hepatocytes

(Y and sinusoids () (100X , H&E stain)

Fig.(5): Cross-section of liver of rat infected with Toxoplasma gondii after 2months, showed

hepatocyte vaculation( Y, inflamotary cells ( Y ,hyperplasia ( ) (100X , H&E stain)
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Fig.(7): Cross-section of liver of rat infected with Toxoplasma gondii after 2months, showed edema

(=) , necrosis (=), hemorrhages (—) and enlage sinusoids (=) (100X , H&E stain)
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Fig. (8): Cross-section of spleen of rat from control group, showed lymphnode
(=) and red pulp (=) (100X , H&E stain).
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Fig.(9): Cross-section of spleen of rat infected with Toxoplasma gondii after 2months, infiltration
(=) and fibrosis (=) (100X , H&E stain).

- - v om;
e z

Fig.(10): Cross-section of spleen of rat infected with Toxoplasma gondii after 2 months, showed

degeneration (=) and necrosis (=) (100X, H&E stain)
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Fig.(11): Cross-section of spleen of rat infected with Toxoplasma gondii after 2months, showed

necrosis («) and fibrosis (<) (100X, H&E stain)
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4- Discussion:

The pathogenicityof T. gondii is depended on virulence of the strain of parasite, host susceptibility,
immune status of the host and the degree of histopathological change induced by the parasite
(Dubey, 2006). The histopathological changes in different organs, due to parasitism, were vary from
one species to other and were usually more pronounced in the young animals than adults. These
changes occur even in subclinical infection, but clinical manifestations develop when the
pathological changes were sufficiently and large enough to cause dysfunction (Frenkel, 1990).

The gliosis (proliferation of glial cells) concomitant to infection by T. gondii was described by
Wilson and Hunter(Wilson and Hunter,2004), the study of parasite penetration revealed that the
invasion of parasite stimulated linkage of T-cell with molecules on the surface of cerebral epithelium
before extravasion, the occurrence of gliosis was an evidence of stimulation of brain immune system
by parasite antigen through releasing INF- « and INF- v (Wilson and Hunter,2004).

The hepatocytes are the active metabolic cells and toxoplasmosis can lead to disturbances in the
whole body metabolic activities . The disturbances in the hepatocytes function and histological
changes extended to DNA damage in hepatocytes were caused by infection with T. gondii(Eissaet
al., 1990; Genget al., 2000;Sukthanaet al., 2003; Ribeiroet al., 2004;.

Microscopic examination also revealed intense infiltration of the liver with mixed inflammatory
cells, these cells penetrated the hepatic tissues as a part of the immunological response of the animal
to T.gondii infection(Ferro et al., 1999;Lawrence et al., 2003). So, the histological changes of
T.gondii in the liver occurred either due to a direct effect of the parasite on the tissues leading to cell
death and tissue damage or it could be related to indirect effect of infection due to the excessive
immunological response to the parasite (Ferro et al., 1999).These results were in agreement with
others who mentioned that the infection caused tissue changes in the liver and spleen included
vascular congestion inside the red pulp with access hyperplasia in the white pulp (Woods and Ellis,
1994; Buxton, 1998; Greset al., 2003; Fayed et al., 2004; Al-Saidya and Al-Kennany, 2006). Rats
infected with T.gondii isolated from farm animals (sheep, cows) has led to pathological lesions in
the liver, spleen and lymph nodes(Al-taie and Abdulla,2008; Al-Dulaimiet al., 2015). Furthermore, it
was believed that parasites stimulate white pulp of the spleen to produce lymphatic cells that migrate
to the inflammatory region, which lead to enlargement of spleen (Hideyuki, 2002; Al-Dulaimiet al.,
2015;Manji and Al-Hamairy, 2015;Al-Hamairy,2016;0liewi Al-Hamairy,2016).

Conclusion:Toxoplasma gondii can be penetrated tissue brain, liver and spleen of male and female
rats that infected experimentally with Toxoplasmosis, then caused deterioration the normal

histological structure of studied organs of male and female infected rats.
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