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Abstract

Toxoplasma gondii is a common protozoon in nature, and felines are usually the main hosts. While acute T. gondii infection does
not cause a significant problem in adults with normal immune systems, it can lead to serious fetal infections in pregnant women due
to congenital toxoplasmosis. Acute T. gondii infection in a pregnant mother can be fatal to the fetus. Transmission of toxoplasmosis
to the fetus may occur in pregnant women who contract the disease during pregnancy. Women who are infected before becoming
pregnant are not at risk. The important point to note here is toxoplasmaosis during pregnancy. Toxoplasmosis is considered a serious
epidemic in Takkar Governorate, Irag. This is why the importance of this study emerges. This study aimed to evaluate the opinions
of nurses working in the Tikar province of Iraq regarding the training program implemented to improve their knowledge and attitudes
towards toxoplasmaosis in pregnant women. Thus, it is planned to strengthen the knowledge of nurses in Tikar about this disease
that causes serious fetal infections in pregnant women, to increase their awareness through a training program on protecting pregnant
women from toxoplasmosis and effectively treating pregnant women exposed to T. gondii. Results of the congenital toxoplasmosis
program in Londrina, Parana, Brazil, show a reduction in the number of pregnant women and children referred to toxoplasmosis

treatment facilities. Additionally, the development of protocols is important in establishing security standards.
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1. Introduction

Toxoplasma gondii is a single-celled parasite responsible for
toxoplasmosis in humans and animals. This intracellular
protozoan can take many shapes. Tachyzoite is the rapidly
dividing half-chromosomal form of T. gondii as shown in
Figure 2.1. The cysts are found primarily in the muscles and
brain, appear largely invisible to the immune system, and are
resistant to antibiotics. Healthy individuals are rarely affected
by T. gondii infection, as the immune system quickly
recognizes and eliminates any parasites that differentiate back
into tachyzoites. Nevertheless, T. gondii causes severe
degeneration of the central nervous system in
immunocompromised patients who are unable to extinguish
resurgent infection. Intranasal transmission of tachyzoites also
results in death for infected fetuses and newborns.
Approximately 25% of the human population in the world
infects T. gondii, which is among the most successful human
parasites (Laliberte and Carruthers, 2008; Yucesan et al., 2021;
Babiir et al., 2021) [33.3],

Fig 1: T. gondii parasite (Remington et al., 2001) [*4]
www.synstojournals.com/multi

Vertical transmission of the T. gondii parasite can cause
sequelae characterized by significant morbidity and mortality
in the fetus and newborn and long-term functional and tissue
impairment in children and adults (Remington et al., 2001) &4,
Congenital toxoplasmosis occurs primarily in children of
women exposed to primary T. gondii infection during
pregnancy. Congenital disease is almost never seen in women
who have been infected in the distant past and before
pregnancy. However, latent T. gondii infection may be
reactivated during pregnancy due to immunosuppressive
conditions (e.g., AIDS). Therefore, women with chronic
infection should also be followed in case of pregnancy
(Remington et al., 2001) @,

More than 90% of pregnant women who acquire primary T.
gondii infection during pregnancy are asymptomatic, and
approximately 85% of children born with congenital
toxoplasmosis do not initially show any signs of disease.
However, the parasite has the potential to cause long-term
damage in the infected newborn. However, toxoplasmosis
imposes great social and economic burdens on parents, the
immediate environment and society. Laboratory analysis
performed during pregnancy and at birth is useful and
functional in identifying mothers-infants and infected
newborns at risk of congenital toxoplasmosis (Remington et
al., 2001) (*1,

Congenital toxoplasmosis is a preventable and treatable disease
(Remington et al., 2001) 1. The first infection with T. gondii
during pregnancy may cause different clinical manifestations
depending on whether it occurs during pregnancy, at birth or
later. T. gondii infection can be prevented or alleviated with
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early diagnosis and treatment. In their 2019 study, Bobic et al.
examine the nature of the problem, prevention methods, the
consequences of national prevention programs, and the
economic costs and gains of prevention for the community and
health systems. In this context, the primary protection method
is education programs, which are the subject of our study. It is
possible to prevent the disease by including pregnant women
who have not been exposed to the parasite in training programs.
These training programs are based on reminding and teaching
pregnant women about behavioral risks that may cause them to
be exposed to parasites during pregnancy. In addition,
serological screening programs can be applied as a second
method. In addition, successful results are obtained in

laboratory diagnoses for infected women (Bobic et al., 2019)
8

2. Problems

This study is the first study conducted in Nasiriyah, Irag. It is
likely that there is a lack of studies measuring actual
seroconversion to the occurrence of toxoplasmosis and
problems in Nasiriyah city-Tikar province. Health education
approaches need to make clear that although this topic may
help reduce the risk of congenital toxoplasmosis, this topic
requires additional research using an educational program for
nurses. If nurses do not have sufficient awareness, T. gondii
may be overlooked in counseling services for pregnant women.
It is desired to increase this awareness through the education of
nurses.

3. Toxoplasma gondii and its life cycle

Toxoplasma gondii is an obligate intracellular protozoan found
in three forms in nature. The following are natural forms of this
parasite (Rigoulet et al., 2014) 12

= Qocyst

= Tissue cyst

= Tachyzoite

Oocysts are produced exclusively in the small intestines of
members of the cat family and are excreted in the feces over a
period of 7 to 20 days (More et al., 2017) [, More than ten
million oocysts can be shed in cat feces in a single day and,
depending on temperature and oxygen levels, they undergo
sporulation within twenty-one days. can become contagious
(More et al., 2017; Blanchard et al., 2015) “° 71, Tachyzoites
are crescent or oval in shape and require an intracellular
environment to develop and multiply. Tachyzoites live and
multiply in vacuoles inside their host cells. Most phagocytic
and non-phagocytic cells, including placental cells, can be
infected. The presence of tachyzoites in human fluids or tissues
can be used to distinguish between recurrence of acute
infection and a latent infection (Bobic et al., 2019) &I,

When bradyzoite differentiation occurs in cell culture after
infection with tachyzoites, all available markers of bradyzoite
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formation, except p21 (mAb T84G10), can be detected within
24 hours of infection. This includes those associated with cyst
wall formation and bradyzoite surface antibody markers. When
cats are evaluated, culture does not produce adult/functional
cysts for at least six days. When cells are infected with
bradyzoites, differentiation into tachyzoites and the appearance
of tachyzoite-specific antibodies (SAG1) occur 15 hours before
cell division occurs (Gale et al., 2015) 22,

A tissue cyst forms within a host cell, and the size of the cyst
can vary from a few bradyzoites to thousands of bradyzoites.
The central nervous system, eyes, skeletal system, smooth
muscle and heart muscle are the most commonly infected areas.
This can be observed in histological sections. The presence of
cysts does not always mean that the infection is newly acquired
or clinically relevant (De Barros et al., 2017) (4],

The parasite goes through two cycles. The first is an enter
epithelial sexual cycle in the small intestines of members of the
cat family, and the second is an extraintestinal asexual cycle in
infected mammals, including humans. Cats shed oocysts after
ingesting any of three forms of the parasite. Humans usually
become infected by ingesting and ingesting tissue cysts or
oocysts (in soil or vegetables contaminated with cat feces).
Information on this subject is given in Figure 2.2. The outer
walls of cysts or oocysts are disrupted by intestinal enzymatic
degradation and the parasites are released into the intestinal
lumen. Bradyocytes released from tissue cysts or sporozoites
released from oocysts become tachyzoites and can spread to
invade almost all cells and tissues of the human body (De
Barros et al., 2017) 14,

4. Transmission and epidemiology

Toxoplasmosis is a common zoonosis throughout the world.
Oral ingestion or transplacental transfer of the parasite to the
fetus are the two most common maodes of infection in humans.
Ingestion of undercooked or raw meat that harbors tissue cysts,
as well as water or food contaminated with oocysts, causes
acute illness. Transplantation of an infected organ or
transfusion of contaminated blood cells is a less common form
of infection. Transmission may also occur when exposed to
parasites through open lesions or mucosal surfaces, infected
needles, or medical equipment. Coprophagous invertebrates
such as cockroaches, flies, worms, snails, and slugs can still
serve as carrier hosts for oocysts to enter the gastrointestinal
tracts of animals or humans (Karen et al., 2016) 2,

The prevalence of infection in humans increases with age and
varies by geographic region (Cook et al., 2015) [*2, Differences
in the epidemiology of T. gondii infection between different
geographic locations and population groups within the same
region may be explained by differences in exposure to sources
of infection. Indeed, certain epidemiological studies indicate
that water can be a source of T. gondii infection in both humans
and animals (Bouchut et al., 2015) [19],
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Fig 2: Mode of transmission in the epidemiology of T. gondii infection (Attias et al., 2020).

T. gondii infection was found to have an age-related
seroprevalence of 15.8% (Knoll et al., 2019) . However,
approximately 85% of women of reproductive age are
seronegative and are at risk of contracting T. gondii infection
during pregnancy. Additionally, rates of congenital
toxoplasmosis are estimated to range from 1 to 10 per 10,000
live births (Yan et al., 2016) 81, However, approximately 85%
of women of reproductive age are seronegative and are at risk
of contracting T. gondii infection during pregnancy.
Additionally, rates of congenital toxoplasmosis are estimated
to be between 1 and 10 per 10,000 live births (Elmore et al.,
2010) (281,

The following three variables are directly related to the
occurrence of congenital toxoplasmosis in newborns: (Shapiro
etal., 2019) 141,

=  The period of pregnancy during which the disease passes

to a pregnant woman.
= Public health initiatives designed and implemented to
prevent, identify and treat infection in pregnancy.

Transmission of infection occurs roughly 15% of the time in
the first trimester, 30% of the time in the second trimester, and
60% of the time in the third trimester. Spiramycin is reported
to reduce the incidence of prenatal infection by approximately
60%. If the infection is acquired in the first two weeks of
pregnancy, the risk of fetal infection can be reduced to zero if
spiramycin is taken throughout the pregnancy (Shapiro et al.,
2019) 441,

5. Pathophysiology

Toxoplasma gondii has three species throughout its life cycle.
Oocysts are newly produced in the small intestine of the cat,
which digests the parasites, which typically multiply asexually
in raw meat. Within two weeks after infection, oocysts
proliferate in the cat's small intestines and body. After
accumulating in the cat's body for one to five days, oocysts
become infectious (Lau et al., 2016) 34,

Tachyzoites are the rapidly dividing and proliferating results of
asexual reproduction that occurs in macrophages after
sporozoites consisting of oocysts and bradyzoites consisting of
tissue cysts invade the host's intestinal wall. Over a period of
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seven to 10 days, macrophages serve as a vehicle for
hematogenous dissemination of tachyzoites in an intermediate
host until an appropriate immune response occurs. T. gondii
differentiates into bradyzoites within protozoan tissue cysts
when an immune response develops. These tissue cysts can
remain latent in various tissues, including lymph nodes,
muscle, brain, retina, heart, lungs, and liver throughout the life
of the intermediate host. If compromised by
immunosuppressive drugs or disorders such as acquired
immunodeficiency syndrome, Bradyzoites begin to divide and
hematogenously form tachyzoites. It may continue to spread
(Shapiro et al., 2019) 4],

Human infections with T. gondii can occur in three ways. The
first is the consumption and digestion of tissue cysts found in
contaminated, raw meat. Bradyzoids are found in significant
amounts in cattle, pigs and lamb (Boillat et al., 2020) [,
Cooking or freezing any edible meat at a temperature above
67°C before eating destroys bradyzoites and eliminates the
danger of infection (Berghold et al., 2016) I,

Second, infective oocysts can be transmitted through fecal-oral
contact. Third, although very rare, blood transfusions can cause
infection if transmission occurs from an infected patient with
circulating tachyzoites to a non-immune recipient (Martini et
al., 2020) B61,

In congenital toxoplasmosis, tachyzoites can be transmitted to
the fetus trans placentally. This form of infection occurs only
if a pregnant woman has a primary infection with a normal
immune system. People who are already sick rarely become
infected again because their immune systems are strong
enough. As previously mentioned, the probability of congenital
toxoplasmosis infection from a woman with primary
toxoplasmosis increases throughout pregnancy from 0% to
60% from the first trimester to the third trimester (Martini et
al., 2020) B8l

6. Risk factors

As a result of extensive research, Bobic et al (2019) & made
six estimates for T. gondii seroconversion during pregnancy.
These prediction results can be listed as follows (Bobic et al.,
2019) 86
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= Consuming raw or undercooked mutton/lamb,

= Not washing utensils after preparing raw meat before
touching another food item

= Cleaning cats' litter boxes

= Consuming raw or undercooked processed meat

= Consumption of raw or undercooked pork

= Consumption of unwashed vegetables and fruits.

Contact with undercooked meat, which allows tissue cysts to

be directly ingested, is one of four of these risk factors. If the

cat has been infected within the last two weeks, cleaning the

litter box will bring the human into contact with oocysts. To

prevent fecal-oral transmission, those exposed to contaminated

cat litter should not touch their mouths. Since stray cats bury

their feces in the garden soil, eating unwashed vegetables and

fruits may cause fecal-oral contamination (Smereka et al.,

2018) 1461,

While feeding a cat is not typically considered a risk factor

unless there is contact with cat litter, eating undercooked or raw

meat is known to be responsible for approximately 80% of all

cases (Zakari et al., 2020). Another study found that the biggest

risk factor for T. gondii transmission was eating undercooked

meat and unwashed raw vegetables, and feeding cats had no

significant effect (Fenta, 2019) 1. Another European study

investigated independent risk factors for T. gondii infection

during pregnancy and found that eating raw or undercooked

meat and contact with soil were the most effective risk factors,

respectively (Nogareda et al., 2013).

= Increasing age,

= Being born in another nation (a different geographical
region),

= Low education level,

= Living in a crowded area,

= Working on land related projects

In studies on T. gondii seroconversion during pregnancy, habits

such as gardening, eating infected vegetables and fruits without

washing them, and eating undercooked meat have been

identified as direct risk factors. Although raw meat products

may contain infective tissue cysts, contact with soil is a less

well-known risk factor (Nasiru et al., 2020).

References

1. Andiappan H, Nissapatiom V, Sawangjaroen N, Salibay
C, Cheung M, Dungca J. Knowledge and practiceon
Toxoplasma infection in pregnant women from Malaysia,
Philippines, and Thailand, Rrontiers in Microbiology,
2014. DOI: 10.3389/fmich.2014.00291

2. Attias M, Teixeira D, Benchimol M, Vommaro R,
Crepaldi P, Ve Souza W. The life-cycle of Toxoplasma
gondii reviewed using animations, Parasites and Vectors,
2020. https://doi.org/10.1186/s13071-020-04445-z,

3. Bablr C, Yicesan B, Sezen F, Ve Kilig S. Ulusal
Parazitoloji Referans Laboratuvar'ma 2009-2019 Yillar
Arasinda Toksoplazmoz Siiphesi ile Bagvuran Olgularin
Seropozitifliklerinin Degerlendirilmesi, Turkiye Parazitol
Derg. 2021;45(3):181-189. DOI:
10.4274/tpd.galenos.2021.02419.

www.synstojournals.com/multi

10.

11.

12.

13.

14,

ISSN NO: 2583-6854

Bachmeyer C, Mouchnino G, Thulliez P, Ve Blum L.
Congenital toxoplasmosis from an HIV-infected woman
as a result of reactivation. The Journal of Infection,
London. 2006;52(2):e55-e57.

Berghold C, Herzog SA, Jakse H, Ve Berghold A.
National perinatal survey demonstrates a decreasing
seroprevalence of Toxoplasma gondii infection among
pregnant women in France, 1995 to 2016: impact for
screening  policy. Euro  Surveill. 2016  Aug
18;21(33):30317. DOI: 10.2807/1560-
7917.ES.2016.21.33.30317.

Bittencourt B, Lopes-Mori R, Mitsuka-Bregané R,
Valentim-Zabott M, Freire L, Pinto B, et al
Seroepidemiology of toxoplasmaosis in pregnant women
since the implementation of the surveillance program of
toxoplasmosis acquired in pregnancy and congenital in the
western region of Parana, Brazil. Revista Brasileira de
Ginecologia e Obstetricia. 2012;34(2):63-68.

Blanchard N, Dunay IR, Ve Schliiter D. Persistence of
Toxoplasma gondii in the central nervous system: a fine-
tuned balance between the parasite, the brain and the
immune system. Parasite Immunology. 2015;37(3):150-
58. DOI:10.1111/pim.12173. hdl:10033/346515,

Bobic B, Villena I, Ve Stillwaggon E. Prevention and
mitigation of congenital toxoplasmosis. Economic costs
and benefits in diverse settings, Food Waterborne
Parasitol, 2019. DOI: 10.1016/j.fawpar.2019.e00058.
Boillat M, Hammoudi PM, Dogga SK, Pageés S, Goubran
M, Rodriguez 1, et al. Neuroinflammation-Associated
Aspecific Manipulation of Mouse Predator Fear by
Toxoplasma gondii. Cell reports. 2020;30(2):320-
334.e6. doi.org/10.1016/j.celrep.2019.12.019,

Bouchut A, Chawla R, Jeffers VV, Hudmon A, Ve Sullivan,
J. "Proteome-wide lysine acetylation in cortical astrocytes
and alterations that occur during infection with brain
parasite Toxoplasma gondii". Plos One.
2015;10(3):e0117966.

Bresciani S, Cardia F, Camossi G, Galvao B, Vasconcellos
D, Santos D, et al. Need for a Continuing Education
Program for Toxoplasmosis. Education Journal.
2013;2(4):114-118. DOI:10.11648/j.edu.20130204.12
Cook B, Brenner A, Cloninger R, Langenberg P, Igbide A,
Giegling I, et al. "Latent" infection with Toxoplasma
gondii: association with trait aggression and impulsivity in
healthy adults". Journal of Psychiatric Research.
2015;60:87-94.

DOI:10.1016/j.jpsychires.2014.09.019. PMID 25306262.
Dabritz H, Ve Conrad P. Evaluation of an educational
handout on knowledge about toxoplasmosis, Scientia
Medica, 2010, p3-8.

De Barros L, Barbosa G, Salem H, Rocha P, Kummer A,
Okusaga OO, et al. "Is there any association between
Toxoplasma gondii infection and bipolar disorder? A
systematic review and meta-analysis”. Journal of
Affective Disorders. 2017;209:59-65.
DOI:10.1016/j.jad.2016.11.016. PMID 27889597.

Page | 29


https://www.synstojournals.com/multi

Journal of Advance Multidisciplinary Research 2024; 3(1):26-31

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Despommier D, Gwadz W, Ve Hotez J. Toxoplasma
gondii. In: Parasitic Diseases. 3rd ed. New York, New
York: Springer-Verlag, 1995, 162-169.

Elmore SA, Jones JL, Conrad PA, Patton S, Lindsay DS,
Ve Dubey J. Toxoplasma gondii: epidemiology, feline
clinical aspects, and prevention. Trends in Parasitology,
2010, 190-96.

Elsafi H, Al-Mutairi F, Al-Jubran M, Abu Hassan M, Ve
Al Zahrani M. Toxoplasmosis seroprevalence in relation
to knowledge and practice among pregnant women in
Dhahran, Saudi Arabia, Pathog Glob Health.
2015;109(8):377-82. Doi:
10.1080/20477724.2015.1103502.

Elsafi S, Al-Mutairi W, Al-Jubran K, Abu Hassa M, Ve Al
Zahrani E. Toxoplasmosis seroprevalence in relation to
knowledge and practice among pregnant women in
Dhahran, Saudi Arabia, Pathog Glob Health.
2015;109(8):377-82. DOl:
10.1080/20477724.2015.1103502.

Fan C, Lee L, Liao C, Huang Y, Lee Y, Chang Y, et al.
Toxoplasma gondii infection: relationship between
seroprevalence and risk factors among primary
schoolchildren in the capital areas of Democratic Republic
of Sdo Tomé and Principe, West Africa,. Parasites &
Vectors2. 2012;5:141.
http://www.parasitesandvectors.com/content/5/1/141.
Fenta A. Seroprevalence of Toxoplasma gondii among
pregnant women attending antenatal clinics at Hawassa
University comprehensive specialized and Yirgalem
General Hospitals, in Southern Ethiopia, BMC Infect Dis.
2019 Dec 16;19(1):1056. DOI: 10.1186/s12879-019-
4694-8.

Foroutan-Rad M, Khademvatan S, Majidiani H,
Aryamand S, Rahim F, Ve Malehi AS. Seroprevalence of
Toxoplasma gondii in the lIranian pregnant women: A
systematic review and meta-analysis, Acta Trop. 2016
Jun;158:160-169. DOI:
10.1016/j.actatropica.2016.03.003.

Gale SD, Erickson LD, Brown BL, Ve Hedges
DW. "Interaction between Helicobacter pylori and latent
toxoplasmosis and demographic variables on cognitive
function in young to middle-aged adults". PLOS ONE.
2015;10(1):e0116874.
DOI:10.1371/journal.pone.0116874. PMC 4295891.
PMID 25590622.

Galvan L, Troyo R, Roman S, Calvillo-Sanchez C, Ve
Bernal-Redondo R. A systematic review and meta-
analysis of Toxoplasma gondii infection among the
Mexican population, Parasit Vectors. 2012 Nov 26;5:271.
DOI: 10.1186/1756-3305-5-271.

Hamad NR, Ve Kadir MA. Prevalence and comparison
between the efficacy of different techniques for diagnosis
of Toxoplasma gondii among women in Erbil Province-
Iragi Kurdistan. European Scientific Journal, 2013.
Hamou S, Ve Laboudi M. An analytical study on the
awareness and practice relating toxoplasmosis among
pregnant women in Casablanca, Morocco, BMC Public

www.synstojournals.com/multi

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

ISSN NO: 2583-6854

Health. 2021;21:507. https://doi.org/10.1186/s12889-021-
10474-9.

Jones JL, Kruszon-Moran D, Wilson M. Toxoplasma
gondii infection in the United States, 1999-2000. Emerg
Infect Dis. 2003;9:1371-4.

Jones JL, Kruszon-Moran D, Wilson M, Ve digerleri.
Toxoplasma gondii infection in the United States:
seroprevalence and risk factors. Am J Epidemiol.
2001;154:357-365.

Jones JL, Ogunmodede F, Scheftel J, Ve digerleri.
Toxoplasmosis-related knowledge and practices among
pregnant women in the United States. Infect Dis Obstet
Gynecol. 2003;11:139-145.

Karen S, Terrie E, Moffitt L, Richie P, Benjamin S, Ve
Williams A. "Is Toxoplasma Gondii Infection Related to
Brain and Behavior Impairments in Humans? Evidence
from a Population-Representative Birth Cohort". PLOS
ONE. 2016;11(2):e0148435.
DOI:10.1371/journal.pone.0148435.

Knoll J, Dubey P, Wilson K, Ve Genova D. "Intestinal
delta-6-desaturase activity determines host range for
Toxoplasma  sexual  reproduction”. Bio  Rxiv.
2019;17(8):688580. D0i:10.1101/688580. PMC 6701743.
PMID 31430281.

Koppe JG, Loewer-Sieger DH, Ve Roever-Bonnet H.
“Results of 20-year follow-up of congenital
toxoplasmosis,” The Lancet. 1986;1(8475):254-256.
Koppe JG, Loewer-Sieger DH, Ve De H. Results of 20-
year follow-up of congenital toxoplasmosis. Am J
Ophthalmol. 1986;101:248-9.

Laliberte J, Ve Carruthers V. Host cell manipulation by the
human pathogen Toxoplasma gondii, Cell Mol Life Sci.
2008;65(12):1900-1915. DOI: 10.1007/s00018-008-
7556-x

Lau YL, Lee WC, Gudimella R, Zhang G, Ching XT,
Razali R, et al. "Deciphering the Draft Genome of
Toxoplasma gondii RH  Strain”. PLOS ONE.
2016;11(6):e0157901. Bibcode:2016. PL0SO. 1157901L.
Do0i:10.1371/journal.pone.0157901. PMC  4927122.
PMID 27355363.

Manuel L, Gomes G, Ve Noormahomed E. Human
toxoplasmosis in Mozambique: gaps in knowledge and
research opportunities, Manuel ve digerleri. Parasites

Vectors. 2020;13:571. https://doi.org/10.1186/s13071-
020-04441-3.

Martini A, Pietrafesa E, Rondinone BM, lavicoli S,
D'amelio S, Cavallero S, et al. Toxoplasmosis and
knowledge: what do the Italian women know about?
Epidemiol Infect. 2020 Oct 7;148:¢256. DOI:
10.1017/S0950268820002393.

Millar P, Moura G, Bastos O, Mattos D, Fonseca A, Sudre
A, et al. Toxoplasmosis-related knowledge among

pregnant and postpartum women attended in public health
units in niteroi, rio de janeiro, Brazil, Rev Inst Med Trop
Sao Paulo. 2014;56(5):433-438. DOI: 10.1590/S0036-
46652014000500011.

Miller M, Gardner 1A, Kreuder C, Ve digerleri. Coastal

Page | 30


https://www.synstojournals.com/multi

Journal of Advance Multidisciplinary Research 2024; 3(1):26-31

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49,

50.

freshwater runoff is a risk factor for Toxoplasma gondii
infection of southern sea otters (Enhydra lutris nereis). Int
J Parasitol. 2002;32:997-1006.

Mitsuka-Bregano R. Health Surveillance Program for
Gestational and Congenital Toxoplasmosis: elaboration,
implementation and evaluation in the city of Londrina,
Parana. Thesis (Doctorate in Animal Science) — State
University of Londrina, 2009.

More G, Maria C, Pardini L, Ve Unzaga M.2017. Parasitic
Protozoa of Farm Animals and Pets. Cham,
Switzerland: Springer, 2017. ISBN 978-3-319-70131-8.
Remington JS, McLeod R, Ve Desmonts G.
Toxoplasmosis. In: Remington JS, Klein JO, editors.
Infectious diseases of the fetus and newborn infant. 5th
edition. Philadelphia W. B. Saunders Company, 2001,
205-346.

Rigoulet J, Hennache A, Lagourette P, George C, Longeart
L, Le JL, et al. Toxoplasmosis in a bar-shouldered dove
(Geopelia humeralis) from the Zoo of Cleres,
France. Parasite. 2014;21:62. DOI:10.1051/parasite/2014
062. PMC 4236686. PMID 254075086.

Saleh AM, Ali H, Ahmed SA, Hosny SM, Ve Morsy T.
Journal of the Egyptian Society of Parasitology, Screening
of Toxoplasma gondii infection among childbearing age
females and assessment of nurses' role in prevention and
control of toxoplasmosis. 2014;44(2):329-342.

Shapiro K, Bahia-Oliveira L, Dixon B, Dumetre A, De Wit
A, Van Wormer E, et al. Environmental transmission of
toxoplasma gondii: Oocysts in water, soil and food. Food
and Waterborne Parasitology, 2019, 1-18.

Silva L, Oliveira R, Silva M, Bueno W, Amendoeira M,
Ve Neves E. Knowledge of Toxoplasmosis among
Doctors and Nurses Who Provide Prenatal Care in an
Endemic Region, Hindawi, 2011, 1-7.
https://doi.org/10.1155/2011/750484.

Smereka J, Szarpak L, Ruetzler K, Schacham Y, Smereka
A, Dabrowski M, et al. A multicenter survey on
toxoplasmosis knowledge among pregnant women in
Poland (the TOWER study), BMC Pregnancy Childbirth.
2018 Oct 3;18(1):389. DOI:10.1186/s12884-018-2031-7.
Tenter A, Heckeroth A, Ve Weiss L. Toxoplasma gondii:
from animals to humans, Int J Parasitol. 2011 Nov
30;12(13):121-1258.

Thai T, Jun H, Park S, Le H, Lee J, Ahn S, et al.
Seroprevalence of Toxoplasma gondii among School
Children in Pyin Oo Lwin and Naung Cho, Upper
Myanmar, Korean J Parasitol. 2019;57(3):303-308.
DOI: 10.3347/kjp.2019.57.3.303

Toninato A, Cavalli C, Ve Marchioro A. Toxoplasmosis:
an examination of knowledge among health professionals
and pregnant women in a municipality of the State of
Parand, Med. Trop, 2014, 47(2). http://dx.doi.org/10.1590/
0037-8682-0016-2014.

Torgerson PR, Ve Mastroiacovo P. The global burden of
congenital toxoplasmosis: a systematic reviewBulletin of
the World Health Organization0 2013;91(7):501-508.

www.synstojournals.com/multi

51.

52.

53.

ISSN NO: 2583-6854

Velazquez-Hernandez N, Aviles A, Rivas-Gonzalez M,
Delgado-Gonzalez S, Alvarado-Felix G, Alvarado-Felix
A, etal. Knowledge and practices regarding toxoplasmosis
in housewives: A cross sectional study in a northern
Mexican city, PLoS One. 2019 Sep 9;14(9):e0222094.
DOI: 10.1371/journal.pone.0222094.

Vueba A, Faria C, Almendra R, Santana P, Ve Sousa M.
Serological prevalence of toxoplasmosis in pregnant
women in Luanda (Angola): Geospatial distribution and its
association with socio-demographic and clinical-obstetric
determinants, PL0oS ONE. 2020;15(11):e0241908.
https://doi.org/10.1371/journal.pone.0241908

Yan C, Liang LJ, Zheng KY, Ve Zhu XQ. Impact of
environmental factors on the emrgence, transmission and
distribution of Toxoplasma gondii. Parasites & Vectors,
2016, 1-7.

Page | 31


https://www.synstojournals.com/multi

