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Abstract
Toxoplasma gondii (T.gondi) is a protozoan parasite caused zoonotic disease prevalent
worldwide called Toxoplasmosis. An intracellular protozoan obligatory parasite with complex
life cycle and cases toxoplasmosis between humans and infecting the globe population that is the
most prevalent chronic infections. The most common typically asymptomatic parasitic infections
in humans. However, the acute and disabling disease in the evolving fetus including abortion
show in primary infection in a pregnant woman. Asymptomatic in acute Toxoplasma infections
in immmunocompetent hosts their represent 80 %. And the common manifestations of
symptomatic infection occurs in immunocompetent individuals. Review was based on the
information provided by the collection and summarizing of 30 articles from Iraqi researchers
from North to the south. These were collected from Google Scholar and Iraq Academic scientific
Journals. These studies Constricted on the connection between pregnant women and aborted
women with Toxoplasmosis.
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Introduction:
Toxoplasma gondii (T.gondi) is a protozoan parasite caused zoonotic disease prevalent
worldwide called Toxoplasmosis (1). An intracellular protozoan obligatory parasite with complex
life cycle and cases toxoplasmosis between humans and infecting the globe population that is the
most prevalent chronic infections (2). The broad geographic site of toxoplasmosis is linked with
several risk factors such as the nutritional habits and location of one residence, geographical
climate, contacted him with Cal’s or other pet’s feces, (3). The most common typically
asymptomatic parasitic infections in humans. However, the acute and disabling disease in the
evolving fetus including abortion show in primary infection in a pregnant woman (4).
Asymptomatic in acute Toxoplasma infections in immmunocompetent hosts their represent 80 %.
And the common manifestations of symptomatic infection occurs in immunocompetent
individuals include: influenza-like illness, lymphadenopathy and Chorioretinitis occur more
rarely, the immunocomromised complications can include
miscarriage in

cerebral or ocular infection,

pregnant women according to toxoplasmosis can result stillbirth, congenital

toxoplasmosis in baby causing arrange of potential long-term conditions (5). A relationship
between toxoplasmosis and the development of psychiatric disorders including schizophrenia
show in some epidemiological studies (6). Earlier researcher has revealed the infection was more
frequent between those with raw meat, history of close contact with cats, vegetable consumption
and low learning level (7).

Epidemiology:
Toxoplasma infected the world's human population Approximately 25-30 %. The prevalence in
a particular country or between different communities in the same region varies greatly (from 10
to 80 %). The decrease in seroprevalence (10-30 %) was observed in North Europe and Sahel
region of Africa, North America, Southeast Asia, Moderate prevalence (30-50 %) was found in
central and south European countries and Latin America and African tropical countries there
were high prevalence rates (8,9). The world whatever it is, the land, the navy or the wings, is full
of toxoplasmosis (10). Toxoplasma spread is evolving constantly and varies greatly. As in
geographical areas within the same country and among different countries. It is influenced by
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different and complex risk factors whether health, environmental and socioeconomic related
practices (11).

Transmission and life cycle:
Two mechanism of transmission in toxoplasmosis can occur: the first vertically from a mother to
fetus (12-14). Although in healthy individuals T. gondii remains dormant. And the vertical
transmission to the embryo occurs due to exposure to parasites during the pregnancy (15). During
the pregnancy the maternal infection incidence is 1-8 per 1000 pregnancies (16). In congenitally
infected infants the intensity of clinical disease is related inversely the gestational age at the time
of primary maternal infection (17,18). And horizontally infection is acquired by the tissue cysts
existing in raw meat or by chance ingesting Oocysts in water, food, and soil contaminated with
cat feces (19, 20).
There are three stages in life cycle: the Oocyst, bradyzoite and trophzoite (21). Toxoplasma
gondii can be found in the infected meat of animals such as sheep, cattle and pigs and in
environments contaminated by infected cat feces. In epithelial cells gut for cats, the parasite
infects reproduces and Oocysts are excreted in feces. In humans the organism’s prevalence
throughout the body in the tachyzoite form through ingestion of toxoplasma Oocysts. For life in
the host these tachyzoites can compose intracellular tissue cysts within they may remain
bradyzoite form. Other animals including humans if these tissue cysts are ingested become
infectious (22). The obtaining of Toxoplasmosis in humans by; ingesting of sporulated Oocysts
from the environment usually from water contaminated with cats feces, vegetables, fruit or soil,
take in cyst in food produced from an infected animal; organ transplantation or blood transport;
from an infected mother to her fetus; direct contact with lambing and ingesting the parasite (5).

Diagnosis of Toxoplasmosis:
Toxoplasmosis is routinely diagnosed with serological techniques such as ELISA by identifying
the parasite specific IgG and IgM antibodies in the serum (23). The diagnosis can be made
directly by identifying the parasite in tissue sections or in body fluid or indirectly by serological
and biochemical techniques (24). On the other hand, the direct detection of the parasite by means
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of PCR, cell culture, histology, and mouse inoculation in immune-compromised individuals (25).
The rapid detection of T. gondii by additional diagnostic tool in various clinical materials
represents detection of the parasite by molecular methods like Real-time polymerase chain
reaction (RT-PCR) (26). Most Laboratories have abandoned to color test in favor of simpler
technique’s that use killed antigens, such as the IFA, ELISA, agglutination and indirect
hemagglutination (IHA) tests (27).

Toxoplasmamosis in Iraq:
Review was based on the information provided by the collection and summarizing of 30 articles
from Iraqi researchers from North to the south. These were collected from Google Scholar and
Iraq Academic scientific Journals. These studies Constricted on the connection between pregnant
women and aborted women with Toxoplasmosis.

Toxoplasmosis studies about pregnant and aborted women in Different Area:
There are several studies:
The First articles in Baghdad by Mossa (28) in 2009 included 54 Women patient with
toxoplasmosis, the range of Age group between (16-45) years old. The study 51 (94 %) were
represents pregnant women with positive IgG, 3 (6 %) were represents pregnant women with
negative IgG. And 27 (50 %) was performed to women with IgM from this positive was 9 (33 %),
negative was 18 (67 %), at end IgG test show pregnant with a history of abortion was positive in
82 %, women with a history of stillbirth was positive in 18 %.
Mohammed et al. (29) in 2010 reported study involving 120 women. The result of abortive
women specified that 43.33 % were detected positive for anti-toxoplasma antibodies 25.83 % of
them has IgG, 4.16 % has IgM and 56.55 % has no antibodies by ELISA. Thereafter, detecting in
blood of abortive women T. gondii DNA by used nested PCR analysis. Of abortive women
found exposed positive result for B1 gene of Toxoplasma gondii is 15.83 %, 31.57 % of those
abortive women involved with IgG, 10.52 % with IgM and 26.31 % with both (IgG & IgM), nonanti-toxoplasma antibodies represent 31.57 %.
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Hussan (30) in 2013, From a total 210 aborted women 32 (15.23 %)

were positive of

toxoplasma IgM, ACL IgG antibodies positive were 12 (5.7 %) and APS IgG positive were 7
(3.3 %). And the rate of one miscarriage in abortive women was 71.6 % (86/120) higher than two
and three miscarriages 25 % (30/120), 3.4 % (4/120) respectively. When compared with first and
second and third trimester’s abortion of ACL IgG and APS IgG show higher in first trimester
abortion.
Al-Fakar et al. (31) in 2015 reported study included 76 women: 42 women had resent abortion
and 34 health's women with no history of abortion. Ages range between (15-40) years. A result
shows anti-phosphatidyl serine-Abs in association with acute phase of toxoplasmosis and
important role in recent abortion more than the role of anticardiolipin Abs.
Al-Hindawi & Al-Shanawi (32) in 2014 show in study performed 282 aborted women and 50
normal pregnant women (control group). The primary tests with latex Agglutination test (ALT)
show a percentage of positive antibodies of T. gondii in aborted women 99 (35.1 %) and normal
pregnant women 13 (26 %). And the second test used was ELISA for the positive sera in (ALT)
of T. gondii antibodies. In this test, the women sera were divided in to four groups for both
aborted and normal pregnant women the result for this group (IgG+ & IgM-) 73 (73.7 %), (IgG+
& IgM+) 2 (2 %), (IgG- & IgM+) 2 (2 %), (IgG- & IgM-) 22 (22.3 %) compared with control
group 13 (100 %) for only the first group.
Mohammed and et al. (33) in 2015, were collected from aborted women that are suspected to
have T. gondii 96 blood and amniotic fluids samples from 368 samples and compared with those
of 79 apparently healthy controls volunteers pregnant. This study revealed that is a highly
significant increment in genotyping of toxoplasma Type II [9 (15.25 %)], Type I and III [2 (3.38
%)], while the distribution the genotype of toxoplasma strains according to age groups showed
that highest frequency (55.6 %) of Type I was among those at age (15-25) years, while Type II
was predominant (39.6 %) among the age group (36-45) years. For Type III, it was observed in
very low percentage among aborted (only two cases out of 96). The results showed a highly
significant difference in IgM level [48 (93.8 %)] among Type II, [9 (100 %)] Type I and [2 (100
%)], Type III in comparison with healthy controls (P< 0.01), moreover, the current results
revealed a highly significant different in Alpha-fetoprotein AFP positively among Type I [8 (88.9
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%)], Type II [46 (95.8 %)], Type III [2 (100 %)] in comparison with [16 (43.2 %)] of healthy
control while level of AFP (P < 0.01).
Al-Garawi (34) in 2016. In Three group of women who suffered recurrent spontaneous abortion
determined the interfere of Serum Luteinizing Hormone Level (S. LHL) with toxoplasmosis
infection. A first group was pregnant women with once abortions and second group multiple
abortions this compared with a third group a control group represents normal pregnant women.
From the first group 45 women from those 53 % have shown increase positive IgG value, while
within the normal group 47 % of those patients stayed negative IgG. the second group has
increase 73 % of positive IgG level. And the corresponding S. LHL was significantly elevation in
addition notable high of S. LHL was recorded in negative IgG with the second group. The result a
significant contribution of higher S.L HL in spontaneous abortion uncovers.
In Al-Diwaniyah the first studies reported by Jassem (35) in 2008 dtermine 200 blood samples of
women the result shows obvious increase in general seropositive rate to reach 45.5 % with
marked variation according to different categories in women with habitual abortion 20.5 %,
Abortion for one time 13.5 %, Normal pregnancy 2.5 %, and not married women 9 %.
Al-Shaimmery (36) in 2011, From Al- Diwaniyah 125 sample collected from miscarriages and
healthy women as control group the result show 65 (22+43) were positive for anti-toxoplasma
antibody IgM and IgG antibodies respectively whereas all control group for T. gondii 25 have
been found to be negative. the study has found that second trimester of pregnancy highest
prevalence of toxoplasmosis recorded for women.
Ibadi (37) in 2015. There are 68 respondents in this study, (25 %) of them was the majority of
age group (35-39) years, the majority of them have low-level of education, (41.2 %) of theme
were respondents at a primary level of education and (76.5 %) of them were housewives, about
52.9 % of theme were living in the urban area from the middle income .
Hadi et al. (38) in 2016. The present study was performed on 125 as case group in aborted
women and 30 healthy women as control group (15 pregnant women and 15 non pregnant). The
results expound the seroprevalence of IgM (recently acquired infection) and IgG (latent infection)
anti-Toxoplasma antibodies (4 %) were positive in 5/125 cases and (44 %) in 55/125 cases
respectively, however 48% in aborted women was overall seroprevalence of anti-T. gondii
antibodies, in this study were didn't have recorded mixed seropositive for IgG and IgM , whereas
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all antibodies were 0 % for healthy women for , the total seroprevalence for IgM 3.2 % and for
IgG 35.4 % and (38.7 %) for all antibodies in both groups were positive in 60/155 cases .
In wassit province the studies was reported by Al-saidi (39) in 2009 in this study 648 was
detection serologically among women. Toxoplasma-specific IgG antibody was detected using
latex agglutination test showed that 5 % (357 out of 648) of patients were positive for IgG
antibodies wheras 31 % (112 out of 357) were positive for IgM by using ELISA. The risk factors
for IgG anti-toxoplasma seropositivity were consumption of raw meat.
In Wassit the second study reported by Rahi and Jasim (40) 2011. In this study 49 sera were
tested by using dipstick dye immunoassay method for anti-Toxoplasma IgM antibodies in women
with recurrent abortion . Seropositive cases were 24 (4 %) and 25 (51 %) were seronegative for
anti-Toxoplasma IgM antibody. The higher infection (70 %) among women in age (26-35) years
the lower (14 %) in age > 45 years. Also, the results were showed there was relationship between
the prevalence of disease and history of contact with cats 20/24 (83 %).
Tawfeeq et al. (41) in 275 pregnant women in age group (15-45) years old a descriptive cross
sectional study was done. The result showed seroprevalence of IgG seropositivity (chronic
infection) was 32.4 % whereas anti-Toxoplasma gondii IgM antibody (acute infection) was 22.2
% with significant association with consumption of one meal of meat/day, consumption of
under-cooked beef meat , and/or contact with cats were significant associated factors and
exposures to soil .
A'aiz (42) A total of 508 clinical specimens (blood 500 and placenta 8) of women were initially
serologically examined by ELISA and moreover tested by RT-PCR technique to affirm the
infection with T. gondii through B1 gene amplification. Technique to affirm the infection with T.
gondii through B1 gene amplification. Then, genetic characterization depends up on SAG2 gene
of the positive DNA samples were assayed by nested PCR-RFLP. From total show only 15 were
affirm positive T. gondii DNA. Discover genotyping assay that examined isolates of 6.6 % (1/15)
represent the genotypes I, examined isolates of 13.3 % (2/15) represent the genotypes II and
examined isolates of 80 % (12/15) represent the genotypes III. The dominant picture in human is
type II.
In Al-Najaf Kadhim and Ajam (43) in 2017, the total 340 diagnosed for toxoplasmosis in
pregnant women within age range (20-45) years old. Represented (32.4 %) highest ratio of cases
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was in age group (25-29) years, however (27.6 %) In the age range (35-39) yearswith control
group. Most cases had two cases of abortion (3.8.2 %) according to the number of abortion. On
the other hand, the hormones of steroid (cortisol and free testosterone) is the most control
respondents had zero abortion (20 %), these hormones are considered a protective factor in the
control and are considered a significant risk factor in cases group.
Another author Al-Jorany et al. (44) In 2012, the present study infection with toxoplasma gondii
of aborted women among 90 only due to toxoplasmosis infection 70 of theme with recurrent
abortion and 20 without toxoplasmosis as control group (10 healthy aborted women and 10
feverish aborted women) is un expression of heat shock protein (Hsp 70) by . The total number
of studied were 70 (100 %) cases of toxoplasmosis by ALT and 20 (29.5 %) by IgG- ELISA and
IgM-ELISA. The present study revealed among those with three number of abortion 4.26 % and
9.47 % among those four number abortions that the concentration of Hsp 70 was elevated.
Abbas and Al-Hamairy (45) in 2016. The results showed that PCR technique was for IgM and
IgG and both ( IgM and IgG ) in pregnant women its (35.1 %, 22.8 % and 19.3 %) and in aborted
women its (59.0 %, 20.5 % and 20.5 %). The results connection of residence area (urban and
rural area) with infection these positive of cases of IgM and IgG and both as the following (16.9
%, 49.2 % and 20.0 %) for urban area and (32.3 %, 35.5 % and 19.4 %) in rural area. Whereas for
age groups the result for IgM and IgG and both (IgM & IgG) for age group (22-26), (27-31) and
(32-36) years which were (28.6 %), (16.2 %) and (42.9 %), (45.0 %) and (30.0 %) respectively.
The infected person's those keeping the cats or not their houses for IgM and IgG and both (IgM &
IgG) shows (45.7 %, 30.4 % and 23.9 %) and (44 %, 14 %and 16 %) respectively. The IgM and
IgG and both (IgM & IgG) for the pregnant and aborted women for these eating fresh vegetables
and using sterilization or not or completely not eating fresh vegetables were (6.9 %, 86.2 % and
6.9 %),(28.8 %, 27.3 % and 25.8 %), and (0 %, 0 % and 0 %) respectively. According to periods
number in pregnant (1-3 month) which were (16.6 %, 33.3 % and 50 %), (3-6 month) which were
(22.2 %, 55.6 % and 22.2 %), and (6-9 month) which were (23.8 %, 31 % and 14.3 %). The time
numbers of abortion (once, two and more) and relation with cases of IgM positive and IgG and
both (IgM & IgG) which were (11.1 %, 55.6 % and 33.3 %), (41.7 %, 63.6 % and 0 %) and (11.1
%, 61.1 % and 27.8 %).
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Mohammed and Al-Janabi (46) in 2018, the study included 75 sera sample were collected the
seropositivity of aborted women to T. gondii was 42.6 % when used Latex agglutination test
while 4 % and 22.6 %when detection of T. gondii IgM and IgG respectively. The highest
percentage of infection was found by ELISA to be 18.6 % in the age group 0f 21-25 years, in
patients inhibited in rural area. Also seropositive in women with double frequent of abortion.
In Al-Muthana, Al-seadawy (47) in 2010, the total infection was 44.5 % in population study
81and their effect of age proportion which increase directly with age. Lowest infection rate was
at age groups (15-19) years and highest at age group (35-39) years, while, the infection in
employed women was 25 % and higher ratio in unemployed women was 75 % of the abortion,
was high and reached to 69.4 % from total infected women and 54.3 % due to toxoplasmal
infections of total abortions.
In Erbil, Husain et al. (48), 2011. For detection of anti-toxoplasma IgG in sera of 348 pregnant
women ELISA technique is applied . The seropositivity rates are 29.05 % for Toxoplasa IgG. The
increasing times of abortion is associated with increasing age. Multiple abortions is related to
cases with co- infection and socioeconomic status of pregnant women is statistically not highly
associated with the number of abortions.
Anthor by Al-Daoody (49) 2012, a total of 322 serum sample by using LAT the overall
prevalence was 94 (29.19 %). The Seropositive rate of Latent (IgG)T. gondii infection was 19.88
%. And recent (IgM) T. gondii infection was 7.76 % No significant relations were observed
between genders, contact with cats, and inhabitants of rural and urban area, education level,
occupation and anti-T. gondii antibodies.
Ali (50) in 2010, Out of 250 the study showed that 112 cases by using LAT were seropositive for
toxoplasma gondii, by using ELISA 65 cases for IgG and 50 cases for IgM. Out of 150, it showed
87 cases by using LAT were seropositive in the abortion group, 51case for IgG and 40 cases for
IgM (26.6 %), whereas in normal birth group (control), Out of 100 by using LAT it showed 25
cases were seropositive, by using ELISA 14 cases for IgG and 10 cases for IgM.

A mong

housewives the percentage of seropositivity was recorded high (35.2 %) than teacher (29.4 %)
and (28.5 %) employers. Furthermore, percentage of toxoplasma seropsitivity was recorded
higher in rural area than urban area. The higher rate of toxoplasma seropositivity showed in the
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abortion women who were in contact with soil (38.7 %) than those were not in contact with soil
(25 %).
In Salah-Adden , Al-Dory (51), 2011, the study show in 226 sample was tested the reasons of
single or multiple fetal loss in pregnant women, result 66 (29.2 %) samples of pregnant women
has toxoplasmosis. All women were examined for presence of toxoplasma indicate 7 (3.1 %) of
cases was IgM antibodies resent or acute infection while 59 (26.1 %) of cases was Antitoxoplasma IgG indicate old or chronic infection by using agglutination and ELISA for specific
IgG and IgM antibodies.
Tawfiq (52), in 2018, study among pregnant women 180 and married non-pregnant women as
control 100 to discover the time of toxoplasmosis. 64 (35.56 %) among pregnant women were the
rates of Toxo-IgG seropositive . in various toxoplasma antigens the reactivity Toxo-IgG was
determined , the rates were positive for toxoplasma [ROP1c 40 (62.50 %)], [MIC3 39 (60.93 %)],
[GRA7 63 (98.43%)], [GRA8 55 (85.93 %)], [P30 63 (98.43 %)], [MAD1 62 (96.87 %)],
[GRA1 41 (64.04 %)] and [rSAG1 42 (65.62 %)] antigens, the elevated rate of avidity was 85.0
% for ROP1c antigen, included the elevated rate predicting toxoplasma infection interval of
more than six months which make it less serious for fetal health and maternal.
In Al-Anbar, Al-Mishhadani (53) in 2008, study 340 women samples (for aborted women 230
samples & for normal pregnant women as control 110 samples). Higher rate of (IgG 58.3 % and
IgM 8.3 %) specific for toxoplasma among aborted women than control women (IgG 36.4 % and
IgM 2.7 %). The overall with increasing age of aborted women's frequency of recurrent abortion
the prevalence of toxoplasmosis infection was increased. In conclusion, among aborted women
were higher rates of toxoplsmosis infection who living in rural areas than those in urban Ares.
In Diayala, Darweesh (54) in 2017, study included 100 women in two groups aborted women's
group (58), pregnant women with previous abortion group (42), showed by ELISA (IgG &IgM)
were positive 44 (44 %) which considered confirmed toxoplasmosis cases 38 (38 %) had
IgGpositive, 4 (4%) of theme had IgM positive and 2 (2%) had both (IgM & IgG) positive, result
were observed the highest in non-pregnant and pregnant women in age group 25-34 and 35-44
years and the study suggest the relationship between T. gondii with the pregnant women and the
time and number of abortion. By RT-PCR the aborted women were 15 (15 %) positive for
toxoplasmosis connected with low avidity IgG. abortive women were 4 with IgM positive. In
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addition, abortive women were 7 with IgG positive, abortive women were 2 with (IgM & IgG)
positive, abortive women were 2 with (IgM & IgG) negative.
In Al-Hawija and Al-Baiji, Al-jeburi et al. (55) in 2009. study show a high frequency of
toxoplasmosis ratio was seen in women with one abortion group that are happen during their life .
According too many risk factor including age, contact with host animals, number of deliveries the
high spread of toxoplasmosis among the investigated high risk women at Al-Hawaiga and at AlB aiji.
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