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Abstract

The study was conducted on 70 recurrent aborted women and twenty healthy women, whom have visited Al-Zahraa hospital Laboratory in Al-Najaf
Governorate during the period from December 2017 till March 2018. The study was designed to comparative four diagnostic methods (LAT, ELISA 1gG,
IgM, nPCR from blood samples and nPCR from tissue samples by used B1 primer) which determine the infection with Toxoplasma gondii in clinical

suspected women in Al- Najaf governorate.

DNA of T. gondii parasite determined by nPCR, the results indicate that nPCR was the best method that can be used in diagnosis and to determine the
prevalence of T. gondii and nPCR from tissue samples was the higher sensitivity and specificity (66,100) respectively in comparison with other methods
nPCR from blood samples (83,100 no significant) LAT (37,100) respectively and ELISA 1gG (53,100) respectively.

The present study conducted that the majority of age groups were at age category (21-27) by about (42.9%) for aborted women while for control was (28-
35) by about (40%), most studied aborted women were don't read and write by about (61%) while control was middle school by about (45%), that aborted
women most patients have ( 3-6) abortion (77.1 %) followed by double (18. 6%) aborted women ,the majority of (ABO) blood group system was A
group for aborted women and the lowest was O group by about (41.4% and 4.3%) respectively ,the week of abortion was 9 up by about (78.6%) .

The current study concluded that nPCR technique from tissue samples was the best method that can be used in diagnosis and to determine the prevalence
of T. gondii as well as the relationship between the A blood group, age, level of education, week of abortion and aborted women with toxoplasmosis

disease.

INTRODUCTION
Toxoplasmosis is one of the most common parasitic diseases
where approximately one-third of the world’s population is
affected ! .Its capable of causing severe and life threatening
conditions in pregnant women and immunocompromised
individuals .
Human infections generally occur by the consumption of
undercooked meat that contains tissue cysts or by water and food
contaminated with Oocysts present in cat feces B! . The infection is
transmitted directly from the mother to the fetus during the
transition of the active phase tachyzoite across the placenta, rarely
through blood transfusions or organs transplantation ! .
Congenital infection is one of the most important sequels of
toxoplasmosis in pregnant women ! .Congenital transmission of
Toxoplasma gondii predominantly occurs at the first time during
pregnancy [ .The severity of congenital toxoplasmosis is highest
in the first and second trimesters of pregnancy which usually
results in abortion or stillbirth ("l .
Several serological diagnostic methods were used for T. gondii
identification like Latex agglutination Test, enzyme linked
immune sorbent assay &
Recently, the polymerase chain reaction (PCR) technique has
been widely used due to its highly sensitivity and specificity of T.
gondii detection . Detection of T. gondii DNA by molecular
methods, the polymerase chain reaction (PCR) is today frequently
used to detect T. gondii DNA in clinical samples [*°!.
The most often used target for PCR detection is the 35 fold
repetitive B1 gene Y. PCR is the only method that can detect T.
gondii organisms in low numbers (10 organisms per ml) and can
detect a partly destroyed parasite [*?

MATERIALS AND METHODS
The study was conducted on seventy aborted women who suffer
from recurrent abortions .twenty healthy women as a control
group, that pregnancy with normal delivery.
Samples were collected from suspected patients and a control
group who attended AL-Zahraa Maternity and Child Teaching
Hospital in Najaf Governorate from December-2017 to march
2018. They were 16-42years old age.
Blood samples:
Five ml of venous blood were drawn from vein of each
suspected patient and control groups by using disposable
syringes, three ml from this blood were collected in a sterile

serum tube and left 30 minutes at room temperature to separate
the serum which was collected into Eppendorf - tube by
micropipette and stored at -20 °C until analysis (Toxo latex
agglutination Test, Toxo 1gG, IgM-ELISA Kit ), the remaining 2
ml blood sample was used for DNA extraction.

Placental tissue sample:

Three to Five gram of placental tissue samples was collected
from seventy recurrent aborted women and twenty healthy
delivery women , kept with normal saline in sterile plastic
containers and transferred to the research laboratory of
Microbiology Department in College of science- Kufa University
with cooling conditions (ice bags) for DNA extraction. The
extracted DNA was kept in deep freeze at -20°C, until use.

The Diagnostic Methods:

1- Serological tests

The two serological test were used in diagnosis of Toxoplasma
gondii parasite (Latex Agglutination Test according Toxo latex
kit cod 1201002 and ELISA IgM according kit with catalog NO.
TOXGO02 and 1gG according kit with catalog NO.TOXG01)

2- Molecular detection test

Nested Polymerase chain reaction (nPCR)

Genomic DNA extraction of Blood Protocol was according DNA
extraction kit with catalog NO.FABGKO001-1) and Genomic DNA
Kit of tissue Protocol was according DNA extraction kit with
catalog NO.FATGKO001-1), the procedure of nPCR and Gel
electrophoresis were according !

Statistical Analysis

The data were analyzed by SPSS (version) 22. A chi-square test
compared the sero-prevalence values with the genes B1 of T.
gondii. Confidential intervals at 95% and P < 0.05 were
considered levels of significance .

RESULTS
The present study revealed that the highest aborted women was
age category (21-27) by about30 (42.9%) respectively and the
lowest was in category (36 Up) by about 12 (17.1%) respectively,
as showed in table (1). The results of this study revealed that the
highest aborted women were don't read and write by about 43
(61%) respectively and the lowest were in Preparatory School 9
(12.9%) respectively, as showed in table (2). The current study
revealed that the highest aborted women were in (3-6) number of
abortion by about 54 (77.1 %) respectively and the lowest were in
7 Up number of abortion by about 3 (4.3%) respectively, as
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showed in table (3).The present study conducted that the highest
aborted women according(ABO) blood group were A group by
about 29 (41.4% ) respectively and the lowest were in O blood
group 3 (4.3%) respectively, as showed in table (4).The results of
study revealed that the highest aborted women were in week of
abortion 9 up by about 55 (78.6%) respectively and the lowest
were in (4-8) week of abortion by about 15 (21.4%) respectively,
as showed in table (5).The present study revealed that the highest
specificity and Sensitivity the nPCR tissue was more sensitive and
specific than other tests by about (66) and (100) respectively (p

value 0.025) in comparison with other methods nPCR from blood
samples (83,100 non sig.) respectively, LAT (37,100) respectively
and ELISA 1gG (53,100) respectively, as showed in figure (1)
.also recorded that the detection of Toxoplasmosis by using
specific primer B1 for nPCR technique and also revealed highly
specific in magnification of Toxoplasma DNA and fruitful in the
detection of Toxoplasma DNA from tissue sample more than
blood sample of aborted women infected with T. gondii , as
showed in figure (2).

Table (1): showed the variable of age group of abortion women by Toxoplasma gondii comparison with healthy group.

Patient Control Chi-square
Variables df
No. % No. % P-value (Sig.)
<=20 10 14.3% 1 5.0%
age group (Years) 2127 30 42.9% 6 30.0% 3-3;48
28 - 35 18 25.7% 8 40.0% 0.341 (NS)
36 Up 12 17.1% 5 25.0%
Total 70 20

Table (2): Showed the variable of education of abortion women by Toxoplasma gondii comparison with healthy group.

Patient Control Chi-square
Variables df
No. % No. % P-value (Sig.)
Don't read and write 43 61.4% 1 5.0%
. Primary school 14 20.0% 15.0% 31.248
Education - 5 > 3
Middle school 4 5.7% 45.0% 0.0001 (HS)
Preparatory School 9 12.9% 7 35.0%
Total 70 20

Table (3): Showed the variable of(age)?? number of abortion in abortion women by Toxoplasma gondii comparison with healthy group.

bl Patient Control Chi-chware
veriples No. %  |No. % P-value (Sig.)
<=2 13 18.6% | 20 100.0% 44.416
No. of abortion 3-6 54 77.1% 0 0.0% 2
7Up 3 4.3% 0 0.0% 0.0001 (HS)
Total 70 20

Table (4): Showed the variable of blood group in abortion women by Toxoplasma gondii comparison with healthy group.

Patient Control Chi-square
Variables of
No. % No. % P-value (Sig.)
A 29 41.4% 5 25.0%
Blood group B 28 40.0% 4 20.0% 10-5383
AB 10 14.3% 8 40.0% 0014 ()
o 3 4.3% 3 15.0%
Total 70 20

Table (5): Showed the variable of week of abortion in abortion women by Toxoplasma gondii comparison with healthy group.

bl Patient Control Chi—zc:uare
Vari
e No. % No. % P-value (Sig.)
<=3 0 0.0% 20 100.0% 90.000
Week of abortion 4-8 15 21.4% 0 0.0% 2
9 Up 55 78.6% 0 0.0% 0.0001 (HS)
Total 70 20
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Figure (1): showed the receiver operating characteristic curve of Latex agglutination, ELISA 1gG, nPCR tissue and nPCR blood in abortion
women by Toxoplasma gondii comparison with healthy group.
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The Figure (2): Amplification of toxoB1 gene of Toxoplasma gondii DNA from the blood of recurrent abortive women. Lane-M, molecular
weight marker (100 bp Marker, 100 to 1200bp), Lanes 1-12 positive samples at 193bp. Running conditions: Agarose gel (2%6), 80 volt for 90
Minutes, stained with ethidium bromide.

DiscussioN

Several previous studies were recorded that abortion by toxoplasmosiswveaseit damethgedjseage Iis |mqr¢hemvatsritresntingasvoragneenignt with 5 2617

Most of aborted women were in the age groups (21-27) years
old, this finding may be due to that this age group represents an
optimum period of fertility, thus, this critical period of women's
life has higher chances for activation of latent infection of
T.gondii that can be transmitted vertically to the fetus, which
was considered as one cause of abortion as mentioned by [
This age (21-27) represents a mother's stage and the prenatal
detection of antibodies against T. gondii in pregnant women. It
was critical with regard to the management of serious congenital
complication including abortion, 2

Education level it might be the abortion associated with education
level as in previous studies were conducted consist with [ in
Diyala, ®¥ and BY in Turkey, % Jfound the occurrence of the
disease was higher among uneducated people than educated ones.
In United States it was found that the seroprevalence was
significantly higher among those with education below college
level in United States F¥One cause of high incidence of
toxoplasmosis among low level education may be due to that the
legal obligation of education was not found in my country and
another important causes Statistical association was not found

between T. gondii seroprevalence and the education level of the

school education and illiterate patients almost in all the tests and
lower seroprevalence was present between women had college
education because increased knowledge results in awareness,
which consequently results in changes in risky behavior and
decline in infection rates % ,

This finding was agreement with a most recent study conducted
in Diyala B¥. These results were statistically significant difference
( P value= 0.014). Certainly, the molecules that define ABO blood
group phenotypes consist of carbohydrate that are present in the
glycoproteins structures and expressed in red blood cells and other
tissues . The adherence mechanism of micro-organisms to
mucous membranes of hosts is not totally clear, but it is likely that
glyco-conjugates of the ABO group system are involved in this
process ¢,

It is of interest that the present study revealed an association
between blood group system and Toxoplasma infection with
highest prevalence among blood donors. This study was
agreement with modern study conducted in Baghdad 7.
Alternatively, four studies reported an association between
infection by this parasite and B blood groups, these studies
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proposed that the B antigen could act as potential receptor for T.
gondii. However, two other similar investigations did not find any
evidence of this association %,

This may be due to the fact that first trimester of the pregnancy is
considered as a critical period in which the fetus is not well
established in the uterus and it is threatened for abortion whenever
the mother is expose to any risky factor such as reactivation of
latent infection as T. gondii that result from immunosuppressant
concomitant with pregnancy which can lead to placental infection
and next placental insufficiency, with subsequent embryonic death
B This study constant with ““ | but not constant with (2%

The sensitivity and specificity of the PCR depend on multiple
factors, such as the characteristics of the DNA sequence that is
amplified, The DNA extraction protocol and the optimization of
the reaction conditions “! .The immunodiagnostic method of
toxoplasmosis disease is widely used for screening pregnant
women in order to prevent its congenital spread. Screening tests
are ubiquitous in contemporary practice, yet the principles of
screening are widely misinterpreted 2. Screening is the testing of
apparently well people to find those at increased risk of having a
disease, some studies revealed high sensitivity was found by
ELISA 1gG and this method used in 40% of laboratories
diagnosing toxoplasmosis were using this kit %I .

The helpfulness of diagnostic tests, that is their capability to
differentiation a person with disease without disease, is usually
described by terms such as sensitivity, specificity, positive
predictive value, and negative predictive value [*4

Sensitivity and specificity are important measures of the
diagnostic accuracy of a test but cannot be used to estimate the
probability of disease in an individual patient. The sensitivity of a
test only tell us how good the test is for identifying people with
disease when only looking at those with disease. Sensitivity tells
us nothing about whether or not some people without the disease
would also test positive and if so, in what proportion 1!,

The sensitivity and specificity of a test cannot be used to estimate
the probability of disease in a patient, but the parameters could be
combined into one measure called the probability ratio which may
be used in conjunction with disease prevalence to estimate an
individual patient’s probability of having disease “°!.

Results conducted that nPCR assay from tissue and blood samples
more sensitivity and specificity than ELISA 1gG assay and LAT
this may be due to delay or failure the body to produce antibodies
or for presence some inhibitory substances such as Calmodulin,
myosin, actin and tubulin intra cytoplasmic of T. gondii may be
elucidate false positive results through serological diagnosis of
parasite infections 71,

This result corresponded with the study by 8“1 The two
researchers diagnosed T. gondii by serological and molecular test
and they found PCR method was more sensitive and specific than
1gG and IgM specific ELISA test.

A successful PCR technique in detection of parasite DNA in acute
infection may belong to PCR assay not dependent on the viability
of parasite which detected all the T. gondii dead and viable. In
peripheral blood of human T. gondii rapidly killed by the immune
system but the DNA remains for some time in peripheral blood of
human %

Negative PCR of blood samples may be due to few number of T.
gondii In the peripheral blood short remain time of parasitaemia
or small size of blood sample which used to DNA is extracted
compared to the total volume of blood in the human body and
presence some inhibitory substance in human blood that may
impede the reaction of PCR assay such as hemoglobin, haem,
immunoglobulin G and Lactferrin M8

The results of the present study corresponded with the study of
48] which that reported that molecular diagnosis from blood
specimens giving from women suspected of acute infection with
T. gondii more specific and sensitive the serological assay (T.

gondii specific IgM and 1gG ELISA test), found about (29%) of
the suspected specimens with DNA of Toxoplasma was identified
in compared to (20%) positive bioassay. Similar results have been
conducted by ®Y that reported the negative serological test for
women with low-avidity to Abs and negative IgM were sure
negative for T. gondii DNA by PCR technique.

This results may be due to small volume of blood specimens or
DNA molecules of T. gondii which used as source of T. gondii
DNA in compared to whole blood in the body of human and small
number of parasite in peripheral blood as well as due to many
inhibiter materials in the blood lead to inhibit the PCR reaction,
such as hemoglobin, Lactoferrin, immunoglobulin G and
haemel® . Also may be due to few quantity of Toxoplasma DNA
may be extracted from clinical samples .

The highest sensitivity of (B1) primers maybe because that B1
primer was specific to strain of T. gondii found in Iraq ®¥. Results
by [55 %1 agreed with results of the current study which found B1
gene and 18S have high specificity and sensitivity, therefore, the
have been used in diagnosis of T. gondii parasites by PCR
technique.
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