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ABSTRACT: Toxoplasma gondii infects people via the gastrointestinal tract (GIT) that stimulates humoral and
cellular immune responses with specific antibodies. Within this same system, the presence of ABO blood group
glycoconjugates also arises and can affect human sensitivity to T. gondii infection. During this paper, the frequency
distribution of ABO, as well as Rh blood groups in different phenotypes were evaluated to investigate potential
relationships with toxoplasmosis and to estimate the incidence of toxoplasmosis among pregnant women in Al-
Nasiriya city. Data-including serology test results for toxoplasmosis and ABO phenotypes of blood groups in women
attending Bint-AL Huda and AL-Shatra Hospital in Nasiriya city were collected from starting of (2013) until the end
of (2014). It's have been analyzed using version 20 of SPSS. Results of 2861 participating women indicate high
prevalence of toxoplasmosis are 1018 (35.6%), 767 (26.8%), 694 (24.3%) and 382 (13.4%) for B, A, O, and
AB groups respectively. A large portion of them was Rh+ (70.33%). In conclusion, this research was a significant
relationship between blood groups, Rh factor and toxoplasmosis. Toxoplasma was relatively high among women in

Al-Nasiriya city and Rhesus positive factor, and Blood type B individuals were most affected.

INTRODUCTION

Ever since the first description in the T. gondii, a North
African rodent, by Nicolle and Manceaux in 1908,
Toxoplasma gondii (T. gondii) has increasingly been
recognized as the agent of a widespread zoonotic disease.
T. gondii is a protozoan parasite in cyst-forming cells that
causes toxoplasmosis, and is one of the main diseases of
the world's major animal parasites. This intracellular
parasite may infect all humans and nearly every warm-
blooded animal, including birds and rodents [1]. Cats
have been demonstrated to have the central role of the
transmission, as a definitive host harboring the sexual
parasitic cycle and spreading oocysts through feces.

Essentially, parasites are transmitted by oocyst-polluted
food dispersed by different types of cats, and uncooked
meat that contains tissue pouches or unpasteurized milk,

which includes tachyzoite stage, as well as trans placenta
[2]. This agent causes human and animal toxoplasmosis
and is one of the most common chronic diseases infecting
33% of the world's population. The relative significance
of different transmission routes in various regions
remains uncertain, but difference is seen in the
seroprevalence of human toxoplasmosis between and
within countries. Most of the variation can be influenced
by different factors like eating habits; presence of cats;
hygienic conditions; climate; economy, social or cultural
habits; as well as water quality [3, 4]. The seroprevalence
of toxoplasmosis in the Arabic countries, show different
rates as (58.2%) in Kuwait, (26%) in Jordan, (25%) in
Saudi Arabia, and (81.4%) in Egypt by [5-8]

respectively. The Prevalence rates of toxoplasmosis in
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Iraq were 37%, 40.6%, 41.7, 31.04, 16.2% by [9-13].
Human blood is divided into two major systems: ABO
and RhD. RhD protein (which are produced by RhD
genes and is the main component of Rh system) contains
the strongest immunoglobulin, and D antigen is lost in
about 16% of individuals (Rh-negative) due to RhD
cancelation or rotation [14]. During recent decades, the
connection between various infectious diseases and blood
groups has been discussed with enthusiasm. It has been
suggested that this connection may be due to interaction
between microorganisms and red blood cell membranes,
which can be justified by antigenic similarity, affinity to
common receptors or antibody response deregulation
[15]. ABO and Rhesus are the most significant blood
group systems in medication and transplantation
immunology which vary by the presence or absence of
antigens on red platelets (RBCs) and antibodies in the
blood plasma". In many parts of Iraqg, including Al-
Nasiriya city, Information about seroprevalence and
related hazard factors for T. gondii infection in treating
women is also minimal. So, the current study aimed to
explore the relationship between the blood group system
of ABO, as well as Rh factors and infection by T. gondii
and determine the predominance of Toxoplasmosis
among Iragi women in Al- Nasiriya city throughout 2013

and 2014.
MATERIALS AND METHODS
Study population and samples

The current study involved (2861) T. gondii infected
pregnant women, who visited both of Bint AL Huda
hospital (Main public maternity hospital in the province
of Thi Qar, where it originated from, with the majority of
women living in the province, including the center of the
province and districts and sub-districts) and AL-Shatra
hospital (Al-Shatra District Hospital, where patients in
the Al-Shatra District and nearby areas are treated) in Thi
Qar/ Nasiriya City in the period between (Jan. 2013 to
Nov. 2014). All of them were subjected to the anti- T.
gondii 1gG antibodies as well as the ABO and Rh
grouping systems. 5 ml of venous blood samples were
collected from the study population then divided into two
tubes, plan and EDTA tubes, blood samples in the plan
tubes were centrifuged, 3000 / RPM for 5 minutes, to

obtain serum for the serum identification of T gondii.
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Blood samples in the EDTA were used for detection of
ABO and Rh phenotypes.

Diagnosis of Toxoplasmosis

Infection with T. gondii was diagnosed in the study
group depending on ELISA technique by using anti- T.
gondii 1gG antibodies ELISA kit performed by (Bio
Check Diagnostics Company, USA).

Determination of Patent’s ABO and Rh blood groups

Detection of ABO and Rh phenotype of the study
population is achieved the technique of standard test tube
hemagglutination using industrial monoclonal anti-sera
anti-A, anti-B, and anti-A, B for direct composition and
regular red blood cells Al and B for reverse typing (kits
performed by Fresenius Kabi, Brazil. 2013). Then, anti-D
antigen was identified in patients using direct
agglutination technique between patient’s blood and anti-

D antibody [16].
Statistical analysis

Results obtained in the present study were analyzed using
SPSS (version 20; SPSS, Inc., USA) program. Tests of
percentages, Chi-Square and LSD test for differences
were applied. The probability level of < 0.05 was

considered as statistically significant.
RESULTS

Figure 1 illustrates the distribution of the (2861) T. gondii
infected pregnant women according to the hospitals as
well as the period of the diagnosis of T. gondii infection.
There are (1675) cases of T. gondii infections (880 cases
recorded at Bint-AL-Huda hospital and 795 cases
recorded at AL-Shatra hospital) recorded in the first year
(2013) of the study period. However, infections T. gondii
were decreased to (1186) cases during the second year
(2014) of the study period (872 occurred in Bint-AL-
Huda hospital, while 314 occurred in AL-Shatra
hospital). The percent of T. gondii infections were
significantly higher (p value = 0.001, df=1) at 2013. No
significant differences were found between the two
hospitals in the meaning of total percent of T. gondii

infections.
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Figure 1. The distribution of T. gondii according to the hospitals and the period of the diagnosis of infection

The frequencies of ABO blood groups among T. gondii

infected pregnant women, seen in Figure 2, are
significantly variable (p value= 0.004). The blood group
(B) is the most frequent phenotype among all of the study
population overall the period, two years, of the current

study, as, (35.6%) of the T. gondii infected pregnant

women have the B blood phenotype. The results also
showed that the blood group A was the second highest
blood phenotypes among pregnant women with T. gondii
infection followed by blood group O then AB with
percent reached (26.8 %, 24.3, and 13.4% respectively).
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Figure 2. Frequencies and percentages of ABO blood groups in women with Toxoplasma gondii infection.

In the same context, Table 1 is showing the frequencies
of blood phenotypes for the pregnant women diagnosed
with toxoplasmosis according to the time of infection as

well as the hospital where the infection was diagnosed.
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The cases of toxoplasmosis were significantly higher (p
value= 0.001 for the two years) at Bint-Al-Huda hospital
during both of 2013 and 2014, and among all blood
phenotypes.
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Table 1. Frequencies of ABO blood groups in women with Toxoplasma gondii infection according to the time of infection and the hospital.

-2013 -2014
Blood groups Bint-AL-Huda AL-Shatra Total Bint-AL-Huda AL-Shatra Total
Hospital Hospital hospital hospital
214 193 407 271 89 360
8 12.80% 11.50% 24.30% 22.80% 7.50% 30.40%
362 256 618 289 111 400
® 21.60% 15.30% 36.90% 24.40% 9.40% 33.70%
71 155 226 97 59 156
AB
4.20% 9.30% 13.50% 8.20% 5.00% 13.20%
233 191 424 215 55 270
© 13.90% 11.40% 25.30% 18.10% 4.60% 22.80%
880 795 1675 872 314 1186
Total 52.50% 47.50% 100.00% 73.50% 26.50% 100.00%

Chi-Square = 50.463, df=3, sig.=0.001

Chi-Square = 16.387, df=3, sig.=0.001

Our results also found a significant difference (p value=
0.0001) in the occurrence of Rh factors among the study
group as seen in Table 2. There are 2012 (70.33%)
pregnant women, suffering from T. gondii infection,
carry the Rh factor in their genome. 1218 (42.60%) of
them were registered at Bint-AL-Huda hospital (639
during 2013 and 579 during 2014), while, 794 (27.80%)
were Table 2.
Otherwise, 849 (29.67%) of the pregnant women with T.

registered at AL-Shatra hospital,

gondii infection were found to lack the Rh gene in their
genome, representing the (Rh -ve) phenotype. 534
(18.70%) of them were registered at Bint-AL-Huda
hospital (241 during 2013 and 293 during 2014), while,
315(11%) of them were registered at AL-Shatra hospital
(195 during 2013 and 120 during 2014) Table 2. These
results may indicate a correlation between the presence of
Rh factor and T. gondii infection at least in the time when
the study was conducted.

Table 2. Frequencies and percentage of Rh factor among T. gondii infected pregnant women according to the year of infection and hospital.

Bint-AL-Huda AL-Shatra Total
Year Total
Rh- Rh+ Rh- Rh+ Rh- Rh+
2013 241 639 195 600 436 1239 1675
8.40% 22.30% 6.80% 21.00% 15.24 43.31 58.50%
2014 293 579 120 194 413 773 1186
10.20% 20.20% 4.20% 6.80% 14.44 27.02 41.50%
534 1218 315 794 849 2012 2861
Total
18.70% 42.60% 11.00% 27.80% 29.67 70.33 100.00%
df=1 Sig. =0.0001
DISCUSSION

As we stated in the introduction of this study, the
fluctuation in the occurrence of the toxoplasmosis in this
region of the world may be caused by several factors
which include; underlying health conditions, socio-
economic status, in addition to population density in each
of these countries. Furthermore, the disparity in the
proportion of infected regions depends on a variety of

variables, such as: environmental impacts, conventional
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practices and cleanliness conditions in these regions. In
addition to the presence of infection pathways for
pregnant women, which is raising domestic cats, or by
cats polluting residential gardens and vegetables with
The

lifestyle, health awareness among the population as well

feces containing the infectious Oocyst stage.

as the abundance of the transporters of the parasite from

the cats to the human in several ways also may be a
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significant contributor to the incidence of toxoplasmosis
as the authors believe. In addition to their important role
in the genetic, population migration studies as well as
blood banking applications, ABO and Rh blood groups
are also useful in clinical studies, resolving certain
medico-legal issues, particularly in disputed cases of
paternity [17]. Recently, studies of blood phenotypes
suggest potential links with various infectious diseases.
Such a correlation may be due to interaction between
microorganisms and red blood cell membranes, which
can be justified by antigenic similarity, affinity to
common receptors or antibody response deregulation
[15]. In this study we aimed to explore the relationship
between the ABO blood group system as well as Rh
factors with T. gondii infections in pregnant women. We
found that the majority of cases of T. gondii infection
occurred in pregnant women carrying the blood group B
(35.6%), followed by women with blood group A
(25.9%) and the lowest rates in the blood group O (22 %)
and AB (16.5%). In this context, Naeini et.al. in 2019,
found that women with class B+ blood were more
susceptible to toxoplasmosis [18]. While Shaapan et al.,
in Egypt [19] asserted that class A women are the most
susceptible to toxoplasmosis by 86%. The current results
also agree with studies that showed that this parasitic
infection is associated with blood groups B and AB [20-
22]. Nevertheless, important correlations between
toxoplasma and the blood group AB, A and O were
revealed by Mahmudvand et al., [23], Shaddel et al., [24]
and Elsheikha et al. [25]. On the other hand, Rodrigues et
al., 2011 found that there is no relationship between
blood phenotypes and T. gondii disease [26-29]. Also,
this parasite may use glycoconjugates as potential
receptors, which portray the blood phenotypes of the
ABO blood bunch framework. The gastrointestinal tract
expresses these glycosylated molecules, which is also
used as the main toxoplasmosis route. It's possible that
the ABH glycoconjugate profile containing the B antigen
sets up a danger for toxoplasmosis [20, 30]. Alzamily
showed that blood group A people would turn into a
favored objective for the infection, which uses the
phenotype-deciding glycotransferase, playing out a
further (blood bunch A-particular (An allelic) mucin-type
(hybrid binding while O people was related with a lower
chance for the infection contrasted and non-O blood

groups [31]. Furthermore, findings have shown that Rh.
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factor modulates the body's reactions to anti-toxoplasmic
antibodies as reported by Fleeger et al, in 2009 [32]. But
in 2014, it is far from what Parnell did in America [33].
Additionally, that
phenotypes

findings have shown Rh +ve
modulate the body's reactions to anti-
toxoplasmic antibodies as reported by Fleeger et al, in
2009 [32,33]. Notwithstanding, the Rh proteins work as
particle siphons situated on the erythrocyte layer, and are
commonly associated with controlling the particle
balance in some fundamental compartment of nerve or
muscle tissues. This is especially significant in subjects
with inabilities because of the nearness of Toxoplasma
cysts in the nerves and muscle tissues [34,35]. Many
people that are tainted with the toxoplasmic parasite have
no symptoms or signs. People with symptoms can suffer
from fever, swollen lymph nodes particularly in the neck,
headache, pains and muscle discomforts, sore throat.
Toxoplasmosis is especially serious for people who have
weakened immune systems. For these people, they’re at
risk of developing brain inflammation; thus causing
headaches, seizures, confusion and coma,a lung infection,
causing cough, fever, and shortness of breath and eye
pain. Toxoplasmosis in an unborn baby can be life-
threatening for the baby soon after birth. Typically, the
diagnosis of toxoplasmosis in humans is made by
serological testing (IgG and IgM), stained tissue samples

and molecular techniques [36,37].
CONCLUSIONS

The importance of human blood groups are highlighted,
particularly in women diagnosed with T. gondii. B-group
members were more likely to be infected, followed by A,
O and AB groups respectively. Also, a positive Rh factor
is considered a marker for higher rates of susceptibility to
infection than negative. A statistically significant
relationship was observed between the Rh blood group

and ABO manifestations with toxoplasmosis.
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