Plant Archives Volume 20 No. 2,2020 pp. 6228-6232

e-ISSN:2581-6063 (online), ISSN:0972-5210

HISTOLOGICAL STUDY OF TOXOPLASMA GONDII INFECTION IN

LIVER OF MICE EMBRYOS

Lubna A. Al-ibrahimi', Adnan W. Al-Bideri? and Habeeb W.K. Shubber3*

"Department of Biology, College of Education, University of Al-Qadisiyah, Iraq.
’Department of Biology, College of Medicine, University of Al-Qadisiyah, Iraq.
¥*Department of Biology, College of Science, University of Al-Qadisiyah, Iraq.

Abstract

Toxoplasma gondii is a protozoan parasite that infected broad range of animals, The present study aims to follow up the
histological changes in the liver of fetuses of laboratory- infected mice with Toxoplasma gondii parasite isolated from the
placenta of aborted women. A total of47 placenta samples were collected from Al-Diwaniya hospital for women and children
for isolation parasite, the histological changes in mice was performed by intraperitoneal inoculation of 0.3 ml placenta
suspension during the period December 2018 until November 2019. The study showed the percentage of affected embryos
at age 15" before pregnancy is 46.93%, the affected embryos after pregnancy 78.78%., while the percentage of affected
embryos at age 18™ before pregnancy is 48.88%, the affected embryos after pregnancy 77.5%, According to the different
histopathological changes observed in the liver in the affected embryos from pregnant mice affected before pregnancy,
degenerate and necrosis the tissues while the changes in the affected embryos from pregnant mice after pregnancy were in
addition to tissue degeneration and necrosis, inflammatory infiltration congestion and hemorrhage within the central veins,
dilated sinusoidal capillaries were also very obvious with distortion in the shape of the hepatocytes.
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Introduction

Toxoplasma gondii is one of the most well studied
parasites because of its medical and veterinary
importance, being readily recognizable by light microscopy
and availability of different isolates with varying virulence
(Dubey et al., 2016).

Toxoplasmosis is a worldwide disease with most of
the infections originating through the oral route and
generates various pathological manifestations, ranging
from meningoencephalitis to retinochoroiditis and
inflammatory bowel disease (Dias et al., 2014).

The parasite can reproduce sexually and complete
its life cycle only in felids and they are the final hosts that
are able to secrete huge numbers of oocystsinto the
environment through feces (Dubey& Frenkel, 1976).

People become infected postnatally mainly by
ingesting tissue cysts from undercooked meat, or
consuming food or water contaminated with oocysts
(Grigg & Sundar, 2009).
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Tissue cysts are most likely viable during the life of
the host. During infection, the parasite invades a variety
of immune cells and later spreads throughout the body,
crossing biological barriers to reach with immune
privileges such as the brain where it can cause severe
diseases (Barragan & Sibley, 2002).

Mice are a useful model for studying toxoplasmosis
due to its similarity to toxoplasmosis in humans (Fux et
al., 2000).

So the present study aimed to investigate the
histological changes in liver of embryos of mice affected
before and after pregnancy.

Materials and methods
Isolation of Parasite

Isolation of the 7. gondii parasite from the placenta
of aborted women infected with the parasite according
to Dalgye, (2008) and after making sure of the presence
of the parasite in those samples using the direct smear
method (Impression Smear), the placenta tissue was cut
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into small pieces and mixed with a quantity of normal
saline and crushed then filtered with gauze and then
expelled with a centrifuge at 3000 rpm for 10 minutes.
Then Removing the suspended matter and add the normal
saline to the precipitate, the process is repeated three
times and add 1000 units penicillin and 10 mg streptomycin
to prevent pollution. A haemocytometer was used to count
the tissues cysts.

Each animal injected 0.3 ml of the prepared liquid
into the peritoneal cavity. In this study used Swiss albino
mice (Mus musculus) 60 female from mice were used
for this purpose divided into 3 groups, each contained 10
females. aged 8-12 weeks averaged weight 20-30 gm.
injected the parasite in intra-peritoneal of experimental
animals and a latex test was used to confirm mice were
infected after 7 weeks of infection the females were
married by setting (2 female + 1 male) in separate cages.
Mating was confirmed by observing the vaginal plug and
The next day is the first day of pregnancy (Bayat et al.,
2013).

Group 1: control non infected (20 mice).

Group 2: Infected with 7. gondii before pregnancy
(20 mice).

Group 3: Infected with 7. gondii after pregnancy
(20 mice) in the second day of pregnancy.

Pregnant mice were anesthetized, stapled and
dissected on days 15" and 18" of pregnancy to study the
histopathology changes in the brain caused by infection
with the 7.gondii parasite.

Statistical Analysis

According to the results of the study, the statistical
test used the Chi-square test and the T test to determine
the differences between the study groups. Contidence
interval is 95% and the probability level is less than 0.05
(P<0.05) (Motulsky,2003).

Result and Discussion
Congenital toxoplasmosis in the experimental groups

Congenital transmission of 7. gondii in the
experimental groups is summarized in table 1, 2.

Congenital toxoplasmosis in the experimental groups
at age 15 day of pregnancy in Group2 Infected before
pregnancy 46.93%, 23 affected embryos and at age 18
day of pregnancy 48.88%, 22 affected embryos, These
results are in agreement with Vargas-Villavicencio et al.,
(2016) who observed 18% of the fetuses were infected
with the lowest dose and 40% fetuses litter were altered.
These data confirm that the severity of Toxoplasma
infection in females and embryos depends upon the
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Table 1: Congenital toxoplasmosis in the experimental groups
at age 15 day of pregnancy.

No.of | No.of | Perce-
Group embryos| affected | ntage
embryos %
Control 67 0 0%
Infected before pregnancy 49 VA] 46.93%
Infected after pregnancy 33 26 78.78%

Table 2: Congenital toxoplasmosis in the experimental groups
at age 18 day of pregnancy.

No.of | No.of | Perce-
Group embryos| affected | ntage
embryos %
Control 67 0 0%
Infected before pregnancy 45 2 48.88%
Infected after pregnancy 40 31 77.5%

concentration of parasites.

Whilein Group3 Infected after pregnancy at age 15
day of pregnancy 78.78%, 26 affected embryos and at
age 18 day of pregnancy in 77.5%, 31 affected embryos,
these results are in agreement with Fux et al., (2000)
who observed 60.6% rate of infection in mice pups positive
for Tissue cyst and in results of Wang et al., (2011)
indicated that a high congenital transmission rate 90%.
Difference in results related to the size of the inoculum,
the strain used, or be due to the sections examined (Fux
et al., 2000).

Maybe it’s related to immunity This is consistent with
Dubey, (2010) “even when the placenta is infected, the
fetus may escape infection”.

Histological study in liver of embryos

The histological changes of liver sections in embryo
at the age 15™ day of pregnancy Infected before
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Fig. 1: Section through liver of mouse embryo at 15th day of

mice (control group) with no remarkable pathology (H
&E . X40).
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Fig. 2: Section through liver of mouse embryo at 15%day of
mice Infected before pregnancy showing heart (H),
major blood vessels (BV) with no remarkable pathol-
ogy, diaphragm (D), Liver (L) with tissue degenera-
tion (De) and coagulative necrosis (CN), proximal in-
testinal tract (GIT) and pancreatic tissue (P) with no
remarkable pathology(H &E,X40).

Fig. 3: Section through liver of mouse embryoat 15%day of
mice Infected before pregnancy showing heart (H),
major blood vessels (BV) with no remarkable
pathology, diaphragm (D), Liver (L) with tissue
degeneration (De) and coagulative necrosis (CN), and
pancreatic tissue (P) with no remarkable pathology(H
&E XA40).

pregnancy showing Liver tissue is necrotic and
degenerative compared with control groups Fig. 1, 2, 3.

While the histological changes of liver sections in
embryo at the age 15th day of pregnancy Infected after
pregnancy showing In addition to necrosis and
degeneration, bleeding and severe congestion compared
with control groups Fig. 4, 5.

Histological study in liver of embryo The histological
changes of liver sections in embryo at the age 18th day
of pregnancy Infected before pregnancy show The liver
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Fig. 4: Section through liver of mouse embryo at 15th day of
mice Infected after pregnancy shows Parasite with foci

for hemorrhage (H &E,X1000).
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Fig. 5: Section through liver of mouse embryoat 15%day of
mice Infected after pregnancy showingun-
derdeveloped single chamber heart (H, diaphragm (D),
Liver (L) with tissue degeneration (De) and coagula-
tive necrosis (CN), and proximal GIT(H &E,X40).

showed areas of slight coagulative necrosis (CN)
compared with control groups Fig. 6.

While the histological changes of liver sections in
embryo at the age 18th day of pregnancy Infected after
pregnancy showing compared with control groups Fig. 7,
8.

The histological changes of liver sections in embryo
at the age 15 and 18" day of pregnancy were Infected
before pregnancy showing degeneration and necrosis in
the liver tissues.

The results agrees with Chen et al., (2018) Notable
histological changes in liver, which showed multifocal
mononuclear cell aggregations with numerous vacuolated
hepatocytes.

The histological changes of liver sections in embryo
at the age 15 and 18" day of pregnancy Infected after
pregnancy showing degeneration, necrosis, sinus hepatic
expansion and hyperemia and inflammatory infiltration.
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Fig. 7: section of mouse embryo at 18" day of mice Infected
after pregnancy the developing Liver (L) and gas-
trointestinal tract (GIT) with severe vascular conges-
tion (VC)(H &E,X40).

Fig. 8: section through liver of mouse embryo at 18"day of
mice Infected after pregnancy showing marked co-
agulative neccrosis (CN) and severe hemorrhage (He).
Both intestinal region and pancreas are free of patho-
logical changes (H &E,X40).

This results agreement Wu et al., (2011) showed the

destroyed liver structure, cellular edema, ballooning

change, focal necrosis, sinus hepatic expansion and
hyperemia and inflammatory infiltration.

Well agree with Kassabbashi, (2007) referred to
pathological changes in the liver of mice are intense
inflammatory cellular infiltrate concentrated mainly
around the central veins of the liver lobules, with
congestion and hemorrhage within the central veins,
dilated sinusoidal capillaries were also very obvious with
distortion in the shape of the hepatocytes and foamy
appearance of those cells.

Mordue et al., (2001) showed that acute
toxoplasmosis induced apoptos is in liver and spleen.

In study Sanchez-Sanchez et al., (2019). A mild
portal-reactive hepatitis was found in the liver In the
chronically infected mouse group.
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Fig. 9: section of mouse embryo at 18" day of mice Infected
before pregnancy showing the thoraci region in
which the heart (H) is very well demonstrated, the
developing alveolar region of the lung (A) is also
very obviuos and the thymus gland (T). Extensive
hemorrhage (He) is very clear in addition to vascular
congetsion (VC)(H &E,X40).

mice Infected before pregnancy showingthe follow-
ing parts: The heart (H), the lung (Lu), the diaphragm
(D) and the liver (L). The heart has a big blood clot
resulting from tissue preparation. The lobes of the
lung are very clearly demarcated with no remarkable
pathology. The liver showed areas of slight coagula-
tive necrosis (CN)(H &E,X40).

During the parasitemia stage of 7. gondii infection,
the liver is one of the most important organs involved and
affected (Geng et al., 2000).

Experimental studies observed the presence of
tachyzoites and tissue cysts inside the hepatocytes and
within the sinusoidal liver capillaries. When such a
parasite invades the hepatocyte, it can lead to disturbances
in its metabolic activity, shape distortion and “damage in
its DNA It is known that the parasite locates the host
liver and causes pathological changes that progress to
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hepatomegaly, granuloma, hepatitis and necrosis”
(Sukthana et al., 2003; Ribeiro et al., 2004).

“The mechanisms of liver damage and the histological
changes induced by 7. gondii infection could be due to a
direct proliferative effect of the parasite on the tissues,
leading to cell death and tissue damage, or could be related
to the indirect effect of infection due to the excessive
immunological response to the parasite” (Ferro et al.,
1999).

References

Barragan, A. and L.D. Sibley (2002). Transepithelial migration
of Toxoplasma gondii is linked to parasite motility and
virulence. The Journal of experimental medicine, 195(12):
p. 1625-1633.

Bayat, P.D., Z. Eslamirad and S. Shojaee (2013). Toxoplasmosis:
Experimental vaginal infection in NMRImice and its effect
on uterin, placenta and fetus tissues. lranian Red Crescent
Medical Journal, 15(7): p. 595.

Chen, X.Q., H.M. Elsheikha, R.S. Hu, GX. Hu, S.L. Guo, C.X.
Zhou and X.Q. Zhu (2018). Hepatic Metabolomics
Investigation in Acute and Chronic Murine
Toxoplasmosis. Frontiers in cellular and infection
microbiology, 8: 189.

Dalgye, N. (2008). Congenital Toxoplasma gondii infection.
Marmora Med. J., 21(1): 89-101.

Dubey, J. and J. Frenkel (1976). Feline toxoplasmosis from
acutely infected mice and the development of Toxoplasma
cysts. The Journal of protozoology, 23(4): p. 537-546.

Dubey, J.P. (2010). Toxoplasmosis. In: F.E. Cox, J.P. Kreier, D.
Wakelin, editors. Topley Wilson’s Microbiology and
Microbial Infections: Parasitology. 9th ed. New York:
Oxford University Press. pp. 303—18.

Dubey, J.P., LR. Ferreira, M. Alsaad, S.K. Verma, D.A. Alves,
GN. Holland and GA. McConkey (2016). Experimental
Toxoplasmosis in Rats Induced Orally with Eleven Strains
of Toxoplasma gondii of Seven Genotypes: Tissue
Tropism, Tissue Cyst Size, Neural Lesions, Tissue Cyst
Rupture without Reactivation and Ocular Lesions. PloS
one, 11(5):.

Dias, R.R., E.C. Carvalho, C.C. Leite, R.C. Tedesco, KdS.
Calabrese, A.C. Silva, et al., (2014). Toxoplasma gondii
Oral Infection Induces Intestinal Inflammation and
Retinochoroiditis in Mice Genetically Selected for Immune
Oral Tolerance Resistance. PLoS ONE, 9(12):.

Ferro E.A.V,, E.S. Bevilaqua, D.A.O. Silva, R.A. Mortara and
J.R. Mineo (1999). Trophoblast cells as a host cells to
Toxoplasma gondii. Parasitol. Res., 85: 647-654.

Fux, B., A.M. Ferreira, GD. Cassali, W.L. Tafuri and R. W.A.
Vitor (2000). Experimental toxoplasmosis in Balb/c mice.

Lubna A. Allbrahimi et al.

Prevention of vertical disease transmission by treatment
and reproductive failure in chronic infection. Memorias
do Instituto Oswaldo Cruz, 95(1): 121-126.

Geng Z.H.,Y. Shi, Y.Q. Fang, S.H. Li and L. Liu (2000). Analysis
of trace elements in liver, spleen and brain of rats infected
with Toxoplasma gondii. Zhongguo Ji Sheng Chong Xue
Yu Ji Sheng Chong Bing Za Zhi., 18: 347-349.

Grigg, M.E. and N. Sundar (2009). Sexual recombination
punctuated by outbreaks and clonal expansions predicts
Toxoplasma gondii population genetics. International
journal for parasitology, 39(8): p. 925-933.

Kassabbashi, R. (2007). Histological Changes of Mice Liver
Infected With Toxoplasmosis., The Med. J. Tikrit
University, 132(2): 103-108.

Mordue, D.G, F. Monroy, M. La Regina, C.A. Dinarello and
L.D. Sibley (2001). Acute toxoplasmosis leads to lethal
overproduction of Th1cytokines. Journal of Immunology,
167:4574-4584.

Motulsky, H.J. (2003). Prism 4 Statistics Guide-Statistical
Analyses for Laboratory and Clinical Researchers,
GraphPad Software Inc., San Deigo CA. PP. 146.

Ribeiro, D.A., P.C. Pereira, J.M. Machado, S.B. Silva, A.W.
Pessoa and D.M. Salvadori (2004). Dose toxoplasmosis
causes DNA damage? An evaluation in isogenic mice under
normal diet or dietary restriction. Mutat. Res., 559: 169—
176.

Sanchez-Sanchez, R., I Ferre, J. Regidor-Cerrillo, D. Gutiérrez-
Exposito, L.M. Ferrer, N. Arteche-Villasol, J. Moreno-
Gonzalo, J. Miiller, A. Aguado-Martinez, V. Pérez, A.
Hemphill, L.M. Ortega-Mora and J. Benavides (2019).
Virulence in Mice of a Toxoplasma gondii Type II Isolate
Does Not Correlate With the Outcome of Experimental
Infection in Pregnant Sheep. Frontiers in cellular and
infection microbiology, 8: 436.

Sukthana, Y., P. Waree, E. Pongponratn, U. Chaisri and M.
Riganti (2003). Pathologic study of acute toxoplasmosis
in experimental animals. Southeast Asian J. Trop. Med.
Public Health, 34: 16-21.

Vargas-Villavicencio, J.A., C. Cedillo-Pelaez, C.P. Rico-Torres,
et al., (2016). Mouse model of congenital infection with a
non-virulent Toxoplasma gondii strain: vertical
transmission, “sterile” fetal damage, or both? Exp
Parasitol., 166: 116-123.

Wang, T., M. Liu, X.J. Gao, Z.J. Zhao, X.G. Chen, et al,, (2011).
Toxoplasma gondii: the effects of infection at different
stages of pregnancy on the offspring of mice. Exp.
Parasitol., 127: 107-112.

Wu, S.W., HE. Bao, X.Y. Li, S. Ge, Z. Sheng, C. Shengand C. Za
Zhi (2011). Histopathology changes in mice infected with
Toxoplasma gondii Prugniaud strain. Chinese J. of
parasitology & parasitic diseases, 29(5): 327-332.



