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Abstract

The overall 85 aborted women anti-T. gondii IgG immunoglobulin was detected in 27.5%
(22/80) of the women, of which 22.5% (18/80) were positive for only IgG, and 5% (4/80) were
positive for IgM antibodies. Furthermore, the total seropositivity of anti-T. gondii
immunoglobulin among aborted sheep and goats were 15(17.65%) and 9(30%), respectively.
however, IgG plus IgM antibodies were found in (23.64%, 3.64%) and (26.67%, 3.33%),
respectively. The present study showed that 8 of 165 blood and placental tissue samples were
found to be positive for both IgG Cobas e 411 assay and conventional PCR. On the other hand,
two blood and tissue specimens were positive for IgM and conventional PCR positive cases,
and the remaining five cases of IgM were seronegative, and the remaining IgG cases were
seronegative. Conventional PCR detected 12 positive cases from placental tissue that could not
be detected by Cobas e 411 assays against IgM and IgG. According to molecular analysis, the
specimens examined in this study were shown to share a greater 99.9%-100% agreement with
sequences of T. gondii (KX270387 and MK704513) in Erbil province. The information is helpful
for educational authorities responsible for designing and implementing effective measures to

prevent disease.
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1. Introduction

Toxoplasma gondii, an obligatory intracellular
and cyst-forming protozoan able to infect warm-
blooded animals, including humans, and is the
source of the zoonotic disease, which is
widespread throughout most of the world (1).
When humans consume Toxoplasma cysts found
in raw or uncooked meat, water, food, or soil
contaminated by cat feces, they become infected
(2). Increase the risk of transmission with the
pregnancy age, and the severity of the fetus
decrease. In fact, during the first trimester of
pregnancy, the placenta barrier is more effective,
permitting the entry of parasites in lesser than
10% of infected pregnant women (3). As (4)
revealed, as pregnancy progresses, it becomes
more  permeable, resulting in  parasite
dissemination in the second and third trimesters
in about 30% and 60-70% of infected pregnant
women. In addition, infections throughout
pregnancy can result in congenital toxoplasmosis
in the embryo, which can cause neurological
disorders that can be seen during pregnancy or
at delivery, as well as spontaneous miscarriage,
stillbirth, hydrocephalus, and microcephaly (5, 6).
In farm animals, especially sheep and goats, the
infection of toxoplasmosis is an economically
undependable disease (7). In many cases of
acquired toxoplasmosis, there are no symptoms
or minor symptoms (8). The serological tests
commonly used to diagnose toxoplasmosis
include the sabin Feldman dye test, indirect
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hemagglutination test(IHT), indirect fluorescent
antibody test(IFAT), complement fixation test
(CFT) and intradermal test(IDT)(?, 10). Besides
these tests, PCR is used to identify toxoplasmosis
in pregnant women (11) in order to avoid and
reduce serious consequences in the fetus or
infant and to improve the prognosis of infection,
and it also used to detect of congenital
toxoplasmosis in the uterine or post birth (5, 12).
Maternal serological screening for toxoplasmosis
is often essential to avoid fatal injuries by medical
treatments or prophylaxis, especially in
seroconverting women throughout pregnancy
(13). In recent years, DNA-based molecular
techniques have better sensitivity and specificity
than serological techniques, and it has been used
to identify infections more precisely throughout
pregnancy. Various targets of the T. gondii
genomic have also been researched. For the
identification of the T. gondii infection, the PCR
method's  200-300-fold repeated 529 bp
fragment is a valuable diagnostic target with
good Accuracy and sensitivities (14, 15).
Additionally, it is believed that the B1 gene for
molecular characterization, with the proper rate
of variability, is a promising target for T. gondii
(16). Microsatellite analyses are divided into type
[, type Il, or type Ill clones lineages (17). In
Portugal, types Il and Il of T. gondii strains, which
are frequently seen in pigs and fowl (18). Studies
conducted in other European nations, such as
France, Spain, Switzerland, and Germany, have
shown that genotype Il is more prevalent in
domestic animals (19). The study aim is to detect
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of T. gondii infections in aborted women sheep,
and goats by serological and molecular
techniques with phylogenic tree in Erbil province.

2. Material and Methods

2.1- The study area

The cross-sectional study was carried out in Erbil
province during the period from November 2021 to
April 2022. Five ml of blood and placental tissue
were collected from 85 aborted animals (55 sheep
and 30 goats) and 80 women aged 16 to 48 old that
had a spontaneous abortion or were having
pregnancy problems at Erbil Maternity Teaching
Hospital and Soran Maternity Teaching Hospital. The
blood was separated and kept at -20°C until use for
Cobas e 411-based Elecsys test. Furthermore,
placental tissue biopsies were taken from aborted
women, sheep and goats throughout the first and
second trimesters and stored in 70% of ethanol. The
whole blood and placental tissue are kept for DNA
extraction.

2.2. Serological Testing

Cobas e 411-based Elecsys was done by using two
kits (Elecsys) Laboratories to recognize IgG and IgM-
specific immunoglobulin anti T. gondii antigens in
the patient's serum.

2.3. Molecular Analysis

Trypsin was used to degrade tissue samples for two
hours at 37 Co. DNA from placenta tissue and blood
by using a commercial DNA extraction kit {Bio-Tech
Korea} was extracted, and it was amplified using
specific primers for Toxoplasma strains, primer

forward TOX4 (5'-
CGCTGCAGGGAGGAAGACGAAAGTTG-3')  and
primer reverse TOX5 (5'-

CGCTGCAGACACAGTGCATCTGGATT-3") (20).
The mixture of amplification consist of 25ul which
included (2X) Go-Tag Master Mix (12.5ul), 1.5 pl of
each primers (forward and reverse), DNA template
(2ul) and nuclease-free water (7.5pl). The amplifying
reaction was carried out under the following
condition: initially denatured (930C for 5min),
Following, 35 cycles of denaturation (900C for 60
second), annealing (600C for 1 min.), elongation
(720C for 1 min), and final extension step (720C for
S5minute). The products of amplification were
examined by 1.5% agarose-gel electrophoresis,
following by staining with SYBR Safe dyes. (0.5pg/ml)
in Tris-Acetate EDTA (TAEbuffer) 1X. DNA ladder
(100 bp) makes by Fermentas Life Sciences,
Waltham, MA, USA, was used as the marker
(molecular weight marker) and photographed under
UV trans-illumination. The amplified products of PCR
were commercially sequenced in both direction
(Macrogen Inc. South Korea).

2.4. Nucleotide sequencing and

phylogenetic analysis

The specimens of Toxoplasma were verified by
analyzing the nucleotide sequences of the B1 gene.

Molecular Diagnosis for Seropositive and Negative ...

The sequences were aligned through the ClustalW
algorithm (21), provided by BioEdit v7.2.5(22), with
sequences available in the GenBank (NCBI)
database. Nucleotide sequences of the partial B1
gene of the T. gondii from aborted sheep, goats and
women were analyzed, and the phylogenetic tree
was performed on individual partial gene sequences
utilizing MEGA-6 software (Molecular Evolutionary
Genetics Analysis) http://www.megasoftware and
the neighbour-joining were used to build the tree.

2.5. Statistical Analysis

Scatter plot graphing software (Graph Pad Prism v.7,
CA, USA) is used for data analyses. The Chi-square
test was used to analyze the data, and a P value
(P<0.05) is ordered as statistically significant.

3. Result and Discussion

Out of eighty women who have had spontaneous
abortions, the median age 28 years (ranging from
16-48 years) in the first and second trimesters, were
clinically diagnosed and tested for Toxoplasma
infection with Cobas. The rate of infections was 18
(22.5 %) for IgG antibodies and 4 (5%) for IgM Table
(1). The result partially agreed with (23) the overall of
110  pregnant women in Baghdad were
seroprevalence of T. gondii IgG and IgM
immunoglobulin result showed that 40 (63.4 %) of
110 pregnant women were reactive for IgG while
revealed that 16 (13.6 %) of 110 pregnant women
were reactive for IgM by Cobas and (24) in Irag which
showed that, out of 63 aborted women in Kirkuk
reported that 6 (10%) were reactive with both IgG
and IgM immunoglobulin, while 6 (10%) reported
seropositive for only IgM immunoglobulin, and 19
(30%) reported seropositive for only IgG
immunoglobulin.  Furthermore, (25) in Tunisia
expressed that, Seroprevalence total was 44.4%, of
which 352 (44%), 3 (0.4%) for IgG and both of them
IgG, IgM anti-T. gondii immunoglobulin,
accordingly, was positive. In contrast(26) in Egypt
showed that Anti-Toxoplasma IgM seropositivity was
found in 10% of the patient's group, while anti-
Toxoplasma IgG seropositivity was considerably
greater in the patient group (23.3%) comparable to
the controls (10%). As well as, (27) reported that IgG
immunoglobulin was diagnosed in 28% (14/50) of
women, but all species were non-reactive for IgM
antibody. in the avidity ELISA test, 26% (13/50) of the
specimens had a higher avidity index, indicating
latent infectious, while a low avidity index was
diagnosed in only one case (2%), which indicated
recent infections. In recent infections with T.gondii,
the particular IgM immunoglobulin is first recognized
and produced after acute T. gondii infection. IgM
typically turns negative after a few months. (26, 28).
Anti-Toxoplasma IgG  immunoglobulin  often
manifest during the first two weeks of infections,
peak after one to two months, and then gradually
decrease; however, they can last a lifetime (29).

Table (1) shows the distribution of seropositive by Cobas
e 411 in local aborted sheep and goats collected from
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different localities in Erbil Governorate. Out of 55 sheep
and 30 goat sera, 15 (17.65%) and 9(30%) were
seropositive. however IgG plus IgM antibodies were
found in (23.64%, 3.64%) and (26.67%, 3.33%),
respectively. The result partially agreed (30) in Misan
province-lrag, which expressed that the prevalence of
toxoplasmosis was 25% in aborted ewes by using ELISA.
According to the findings of the current study, ewes in
the Erbil Governorate had a lower seropositivity rate of
17.65% compared to other studies' prevalence rates in
various lIragi provinces. Such as in Mosul by (31),
Sulaimani (32) and Duhok (33), in which the rates were
42.7%, 57% and 67.31%, respectively, by utilizing LAT.
Also, it is lower than those recorded in Sulimani (32),
Ninevah (34) and Duhok (35), in which the
seroprevalence was 51.7%, 32.8% and 42.1% by ELISA,
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respectively. On the other hand,(36) in India revealed
that, Among the 72 serum goat samples, 31 (43%) were
found negative for the presence of T. gondii
immunoglobulin, whereas 13 (18%) were weakly
positive, and 28 (38.88%) were detected to be highly
positive for the presence of T. gondii specific antibodies.
IgM of T.gondii were initially found in animals with
recently acquired infections, and in almost cases, these
titers disappeared within a few months. Furthermore, in
certain animals, a particular titer of positive T.gondii IgM
might be seen during the chronic stages of the
infections. It has been documented that IgM antibodies
might last up to 12 years past the acute infection. The
animals should be viewed as chronic infection carriers
because the persistent IgM antibodies do not seem to
have any clinical significance(33).

number of Anti- toxoplasma | Percentage | Anti- Toxoplasma | Percentage !ota Percentage

Species s IgG (%) IgM (%) | (%)

aborted

gborted 80 18 22.5 4 5 22| 275

Agorted 55 13 23.64 2 364 (15| 17.65
Aborted goats 30 8 26.67 1 3.33 9 30.00

Table 2 revealed that the comparison between
conventional PCR and Cobas assays, results indicated
that 8 of 165 blood and placental tissue samples were
founded to be reactive for both conventional PCR and
lgG Cobas assay. Two blood and tissue samples of
conventional PCR positive cases were IgM reactive, and
the remaining five cases of IgM seronegative with the
remaining IgG seronegative (table 3). On the other side,
conventional PCR detected 12 positive cases from
placental tissue that could not be diagnosed by Cobas
assay against IgM and IgG. The result agreed with(37),
who reported that Only 60, 60, and 5 specimens from

sheep, women, and equines were randomly chosen for
PCR detection of the seropositive samples found by
ELISA. The results revealed that 13/60 (21.7%), 5/60
(8.3%) and 5/26 (19.2%) of a seropositive specimen of
ewes, women and equine were reactive to conventional
PCR. The lack of the parasites in the blood at the during
of collecting and the parasite's localization as tissue
cysts, tachyzoites, and/or bradyzoites inside the body of
the host are thought to be the causes of the low positive
ratio by PCR compared to the results of the Cobas assay.
Additionally, the acute infection may have subsided or
changed into a persistent infection

Species Anti- No. of Examined Samples| Positive No. by cobas | Percentage | PCR positive | Percentage
B toxoplasma (165) e 411 (%) No. (%)
Aborted IgG 80 18 22.50 3 3.75
Women IgM 4 5.00 1 1.25
Aborted IgG 55 13 23.64 2 3.64
Sheep IgM 2 3.64 1 1.82
Aborted 19G 30 8 26.67 3 10.00
goats IgM 1 3.33 0 0.00
E Figure 1 shows gel electrophoresis after PCR

(Sha 8Sh-BShaMSh.B8sh.)

Figure 1: Amplified Tox4 and Tox5 region in agarose
gel electrophoresis. Lanes (W1, W9,W12,W15W18,W20,
W22, W38, W44 and Wé1) denote women samples,
(Sh1, Sh4, Sh9, Sh12, Sh17, Sh21 and Sh29) denote
sheep and Lanes (G1, G7, G19 and G23) denotes goats
samples amplified as a single band of 529 bp; Cn1
denotes DNA extraction negative control; Cn2 denote
PCR negative control, and 100bp denote 100bp ladder
molecular weight marker.
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amplification with TOX4 and TOXS5 primers. The
placental tissue and whole blood with seropositivity
by Cobas (18 women, 15 sheep and 9 goats) were
tested for targeting the B1 gene by utilizing
conventional PCR. The results revealed that 11
women, 7 sheep and 4 goats were positive and
obviously showed an amplicon size of 529 bp. The
result agreed with(38), which revealed that the
seropositive samples of both ewes and horses were
randomly selected for PCR to validate the results of
ELISA. In the horse, all samples were found to be
positive by ELISA, while in the case of sheep, only 60
samples were found positive by ELISA. These
samples were randomly selected to be verified by
amplification B1 gene using PCR. The PCR result
shows two positive samples out of 11 in a horse at a
rate (18.2%) and13 positive samples out of 60 were
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positive in sheep at the rate (21.7%), clearly showing
an amplicon size of 529 bp. On the other hand,(39)
reported that T. gondii DNA was diagnosed in 114
females out of 307 placenta tissue samples (37.1%)
by conventional PCR based on B1 gene
amplification. Furthermore, (40) revealed that 87
tissue samples were examined for T. gondii, which
was found through the B1 gene. Seven tissue
specimens were positive for T. gondii. Intriguingly,
nested PCR results for the heart muscle, liver, brain,
and placenta were reactive. In addition, lung
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results. Positive outcomes were more prevalent in
the placenta and brain than in the heart muscle.
Comparing lung and liver sample results, the lung
sample yielded the least adverse findings. The lack
of protozoa in the blood at the moment of blood
collection and the parasite's localization as tissue
cysts, tachyzoites, and/or bradyzoites within the
host's body are thought to be the causes of the
reduced ratio by PCR compared to the Cobas results.
Additionally, the acute infection may have subsided
or changed into a persistent infection(41).

samiles from this investigation Eroduced negative

Total | Anti- toxoplasma IgG |Sero positive and PCR [Percentage| Sero negative PCR |Percentage|Total Positive

Variables Cases and IgM positive (%) positive (%) PCR
Womep Placental 80 22 4 5.00 7 8.75 11
tissue
Sheep Placental 55 15 3 5.45 4 7.27 7
tissue
Goatg Placental 30 9 3 10.00 1 3.33 4
tissue

The occurrence amplification of fragments was 100%
of the toxoplasma samples. As well, the expected
patterns were provided in the samples with T. gondii,
as shown in figure 2. The result showed that the
Toxoplasma species (Women 1, Sheep 2, and goat
1) was 100% and sheep 12, goat 7 were 99.9%
homologous to T. gondii under the accession
number (KX270387 and MK704513) due to
nucleotide substitution (A — G) at the position of 207
as shown in Figure (2). The nucleotide sequences

LTATTOD | et | e T O S

SATZEAA0 | ol | MM FOAsT 3

a2
S1TIFTOS laks | w2 TOoISTF 20w

A A GBAT2EAA0 |l | MK FOAST S 0]
SA I 1OS1ITITTOD gl | K= T7o3I87F -2 1w

S - - -
o o bR S e R i e

agreed with the result and were consistent with T.
gondii (37, 38, 42-44). Thus, it was found that our
isolates were near the type strain (45). The molecular
method used for the isolation of Toxoplasma species
resolves the time-consuming and difficulties in
interpreting some morphological, and physiological
patterns and confirmation of strains (19, 46). The
different cultures and probably the ethnical, climatic
and geographical elements and features of cases are
responsible for factors determining this variation
(47).

Figure 2: Alignment of a fragment of T. gondii (women, sheep 1, 12 and goats 1, 7) with GenBank accession numbers
KX270387 and MK704513.

Toxoplasma species (women, sheep 1,12 and goats
1,7) were compared with reference
sequences(MK012093, MN267831, MKO012099,

MKO012098, MKO012095, MKO012094, MKO012091,

MK012092, MK704514, AF179871, MK704513,
KX270388, KX270365, KX270387, KX270378,
KX270367, KY514162, KY514164, MN275919,

MN275910, EU348881, MW883447, MW883448,
MN275988, MN275908, MN275907, MH744807,
KU748884, KU748883, KU748882, KT266792,

KT266791, KU672635) in the GenBank database was
supported in the species determination by utilizing
the BLAST Algorithm
(https://blast.ncbi.nim.nih.gov/). Alignments of the
sequences is performed by using Clustal W (version
5.6.1, 2009, CLC bio, Aarhus, Denmark) and the
identity matrix options of Bioedit (22, 48),
respectively. The neighbouring MEGA Version 7
program was used to build a phylogenetic tree
(Figure 3). The result agreed with(16), which revealed
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that the phylogenetic analysis by the B1 gene was
categorized taxonomically as a single clade. Various
geographic conditions, the level of parasite genomic
diversity for a given region, the sensitivities and
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polymorphism of the used genetic markers, and the
number of polymorphism loci may all have an impact
on the variances in genotype in different parts of the
world (49, 50).

NSO I120S3 1

AMEBIDETE3T T 1 - S5SS
ASOI20S9S 1 12317
ASTOI2O0SS 1 1-=317
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Figure 3: Phylogenetic tree based on the B1 gene of T. gondii isolates from naturally infected women, sheep and
goats with accession numbers which previously deposited in the GenBank database

4. Conclusion

A higher ratio of toxoplasmosis can be detected by
serological testing than by polymerase chain
reaction (PCR) in the current investigation.
Consequently, Cobas, in combination with the PCR
method, is advised as a tool for precise
toxoplasmosis diagnostic. The findings clarified the
relationship between various T. gondii genotypes
and abortion in sheep, goats, and women. Low
genetic variability was seen when toxoplasma strains
were characterized from aborted women, sheep and
goats.  Sharing  databases across medical,
agricultural, and veterinary agencies was regarded as
a significant step in implementing a strategy for the
treatment of

early identification, control and

diseases.
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