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Abstract | The present study was conducted during the period from October 2013 to May 2014 in Wasit Province to
detect the 7 gondii in women using molecular and serological methods. Five hundred blood samples and 8 placenta
specimens were collected from suspected women. The sera samples were separated and examined by ELISA to detect
Toxoplasmosis serologically. In addition 89 blood samples and 8 placental tissue samples were subjected to polymerase
chain reaction (PCR) technique to detect for molecular identification. The Serological results showed that 17.8% of
women were positive for the private screening ELISA detects toxoplasmosis (17 % with chronic infection and 0.8%
with acute infection). Moreover, it was noted that the highest rate of infection was in women who ranged in age
between 20-29 years, reaching 19 .9%, but with no significant difference (P>0.05) between the ages studied. The study
indicated a lack of months effect on the distribution of parasite infection rates where these different months recorded
relatively close rate ranged between 14.45% - 23.07% with no significant difference (P<0.05). Regarding to polymerase
chain reaction test, when a fragment of 399bp was amplified from B1 gene, the result showed that 6.74% of blood
samples and 100% of placental tissue samples were positive to this test. In Conclusion the Toxoplasma infection in
women was relatively high in Wasit Province.
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INTRODUCTION the product of a sexual cycle in cat intestine (Tenter et al.,

2000). The recognition of waterborne toxoplasmosis in hu-
mans has provided another dimension to the epidemiolo-
gy of this infection (de Moura et al., 2006; Belfort-Neto
et al., 2007). The diagnosis of Toxoplasmosis infection by
serological test is used as common method for diagnosis of
toxoplasmosis which includes sabin Feldman dye test, in-
direct heamagglutination test (IHT), indirect fluorescent
antibody test (IFAT), complement fixation test (CF'T) and
intra dermal test (IDT) (Dubey., 2008). Serological tests
and PCR are used in an attempt to diagnose toxoplasmosis
in pregnant women (Remington et al., 2006). Burg and
his colleagues First reported detection of 7 gondii DNA

from a single tachyzoite using the B1 gene in a polymerase

Toxoplasmosis is a cosmopolitan zoonotic disease
caused by the protozoan parasite called Toxoplasma
gondii, an obligate intracellular parasite capable of infect-
ed human and all warm-blood animals (Ferguson, 2009).
'The parasite is mainly transmitted by food contaminated
with oocyst dispersed by cats and other felines, definitive
hosts, uncooked meat containing tissue cysts or unpas-
teurized milk containing tachyzoite stage, and transpla-
centally (Sukthana, 2006). 7" gondii is commonly acquired
in human by the oral ingestion of tissue cysts containing
bradyzoites; however it can also be acquired by the inges-
tion of sporulated oocysts containing sporozoites that are
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chain reaction (PCR) (Burg et al., 1989). Several subse-
quent PCR tests have been developed using different gene
targets. Overall, this technique has proven very useful in
the diagnosis of clinical toxoplasmosis. Due to the impor-
tance of toxoplasmosis, so a zoonotic disease and it’s close
relationship to the health of society, therefore the study
was conducted in Wasit Province and its aims to detection
of Toxoplasma gondii infection in human in Wasit Province
by serological and PCR methods and study the effect of
some risk factors such as age and months of years on the
rate of infection.

MATERIAL AND METHODS

BLooD SAMPLES COLLECTION

Five ml of blood was collected from 500 women aged be-
tween 15 to 45 old who had spontaneous abortion or suf-
tering from problem in pregnancy during attending difter-
ent AL-Kut hospitals. Samples were collected during the
period from October 2013 to May 2014 and then separated
and stored at -20°C until use for ELISA test. Further, 2ml
of blood sample and 8 placental tissue biopsy were collect-
ed from aborted women during the third trimester. Both
samples were kept at -20°C until use for DNA extraction.

SEROLOGICAL TESTING (ELIsA)

'This assay was performed by using two kits (ACON, Ger-
many) Laboratories, Inc. One was for detection of IgG and
another for detection of IgM specific antibodies against 7"
gondii antigens in the patient’s serum.

PoLYMERASE CHAIN REACTION (PCR)

Using the primers for amplification of B1 gene in 7ox-
oplasma gondii were designed by using NCBI- GenBank
data base and primer 3 plus online and provided by Bi-
oneer Company from South Korea (Table 1). The PCR
technique was performed according to method described
by (Costa and Bretagne, 2012), where the DNA extrac-
tion was performed according to the manufacturer’s, in-
structions (Bioneer, Korea). Briefly, 50mg of placenta tissue
samples was placed in 1.5 ml microcentrifuge tube, then
200pl tissue lysis buffer and 20pl of Proteinase K were
added and homogenizered by micropestle and incubated
in 60°C for 1 hr. Regarding to the blood, 20pl proteinase K
was added to a sterile 1.5 ml tube, and 200ul blood sample
was added and mixed by vortex. After that, 200pl of bind-
ing buffer (GC) was added to each tube and mixed then
all tubes were incubated at 60°C for 10 minutes.100pl of
isopropanol was added to mixture and mixed well by pipet-
ting, and then briefly spin down to get the drops clinging
under the lid.

The lysate was carefully transferred into binding column
(GD) (filter column) that fitted in a 2 ml collection tube,
and then closed the tubes and centrifuged at 8000 rpm for

1 minute. Lysate was discarded and then 500pl washing
buffer 1 (W1) was added to each binding filter column,
and centrifuged at 8000 rpm for 1 minute. Washing bufter
1 and then 500pl washing buffer 2 (W2) was added to each
binding filter column, and centrifuged at 8000 rpm for 1
minute. Washing buffer 2 was discarded and then the tubes
were centrifuged once more at 12000 rpm for 1 minute
to completely remove ethanol. After that, Binding column
(GD) filter column that containing genomic DNA was
transferred to sterile 1.5ml microcentrifuge tube, and then
added 50pl of elution buffer and left stand the tubes for 5
minutes at room temperature until the buffer is complete-
ly absorbed into the glass filter of binding column tube.
Finally, all tubes were centrifuged at 8000 rpm for 1 min-
ute to elute DNA, the DNA extract was stored in freezer
(-20°C) until using.

PCR reaction was prepared by using Accu Power PCR
PreMix Kit (Bioneer, Korea) and this reaction was done
according to company instructions. Then, all the PCR
tubes transferred into PCR thermocycler which adjusted
to conditions: initial denaturation one cycle at 95 *C for
5 min. then 30 cycles included denaturation 95 °C for 30
sec., annealing 58 °C for 30 sec. and extension at 72 for 40
sec. and finally final extension at 72 “C for 5 min.

The PCR products were analyzed by agarose gel electro-
phoresis used 1% agarose (Sambrook et al., 1989). The
sample was considered to be positive for 7. gondii DNA
if the band of 399bp is observed on agarose gel, and com-
pared with the 7. gondii DNA positive control.

Table 1: The primers used to detect the B1 gene in T

gondlii.

Primer  Sequence qPCR  GenBank
product Code no.
size

T plasma 5" GAACCAC- F 399%bp 179871.1

gondii CAAAAATCG- AF
Blgene GAGA?3
3GATCCTTTTG- R
CACGGTTGT
T5

STATISTICAL ANALYSIS

The results of present study were analyzed by SPSS pro-
gram (version) software (2010), using Chi-square test and
P values of p < 0.05 were considered to record statistical
significance (Leech et al., 2011).

RESULTS

DETECTION OF TOXOPLASMOSIS SEROLOGICAL

ExamiNATION (ELisA TEST)
Incidence of Toxoplasmosis according to ELISA (IgG
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and IgM) test: Out of 500 serum samples from suspected
cases, 89(17.8%) were positive when examined by ELISA,
which indicated that 85(17%) of cases was chronic and
4(0.8%) was acute based on the mean of presence of IgG
and IgM, respectively with significant differences at (p<
0.05). (Table 2)

Table 2: ELISA positive cases according to IgG and IgM

test.
ELISA test Examined Positive No.  Percentage
sample (%)
IeG 500 85 17 a
IgM 4 0.8b
Total 500 89 17.8

Different letters refers to the significant differences at (p< 0.05).

Incidence of Toxoplasmosis according to age: Subjects
was divided into four groups depending on age as illus-
trated in (Table 3). The results showed that the majority
positive cases 19.7% were seen within 20-29 years group.
Statistically results showed no significant differences at
level (p<0.05).

Table 3: ELISA positive cases according to age.

Age Examined No.  Positive No. Percentage
(%)

< 20yr 75 10 13.33 a

>20yr-29yr 274 54 19.70 a

>30yr-39yr 131 23 17.55a

> 40yr 20 2 10a

Total 500 89 17.8

Similar letters refer to the non-significant differences among

ages groups at (P< 0.05).

Table 4: ELISA positive cases according to the study

month.

Month Examined Positive No. Percentage
No. (%)
October 44 7 15.90 a
November 24 20.83 a
December 26 6 23.07 a
January 83 12 14.45a
February 83 15 18.07 a
March 65 11 16.92 a
April 105 18 17.14 a
May 70 15 21.42 a
Total 500 89 17.8

Similar letters refers to the non-significant differences

Incidence of Toxoplasmosis according to study months:
Accordingly, it was observed that the rates of infection dur-
ing study months were relatively close, and ranged between

14.45-23.07%. Therefore, there was been no significance
(P<0.05) among these percentages. (Table 4).

MOLECULAR EXAMINATION

Eight nine blood samples that were positive for serological
test were examined by conventional PCR which is showed
that 6(6.74%) were positive. On the other hand, all of the
eight placental tissues were collected from aborted women

showed positive for PCR (Table 5).

Table 5: PCR positive cases of Toxoplasmosis

Samples Examined No. Positive No. Percentage
%

Blood 89 6 6.74 a

Placenta 8 8 100 b

Different letters refers to the significant differences at (p< 0.05).

Pcr PosiTive ToxopLASMOSIS ACCORDING To THE
I AND IGm TesT. CoMPARISON BETWEEN Pcr
AND ELisa ResuLTs

Out of 85 IgG positive blood samples, only 2 were revealed
positive results by PCR, while all of these 4 IgM positive
blood samples were gave positive PCR result. On the oth-
er hand, all placental tissue samples which were collect-

ed from patients with positive IgG showed positive result
with PCR. (Table 6) and (Figure 1).

EALR R RAR S ReNT =00 -2 10 14"

10000p

5006p
39%bp

100bp

Figure 1: Agarose gel electrophoresis image that shown
the PCR product analysis of B1 gene of Toxoplasma gondii
at 399bp PCR product in aborted women blood samples
and tissue placenta. Where L: Ladder 1000bp, lane (1-2)
positive IgG blood samples, lane (3-6) positive IgM blood
samples, lane (7-14) positive IgG placental tissue samples
and PC positive control.

DISCUSSION

Toxoplasmosis is a zoonotic disease caused by 7. gondii
and has been known in many countries since 1908 (Dubey
and Beattie, 1988). Author reported that the prevalence of
toxoplasmosis varies among countries, depending on tradi-
tions, customs and the life styles of the inhabitants (Smith,
1991). T gondii infection was distributed worldwide, with

prevalence rates ranging from 0% to 100% in different co-
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Table 6: PCR positive Toxoplasmosis according to IgG and IgM test.

Samples Examined IgG PCR
No. Positive Positive

Blood 89 85 2

Placental tissue 8 8 8

% IgM PCR %
Positive Positive

2.35 Aa 4 4 100Ab

100 Ba 0 0 0 Bb

'The capital letters refers to the vertical statistical reading while small letters refers to horizontal reading.

Different letters refers to the significant differences at (p< 0.05).

untries and even in areas of the same State (Olivier et al.,
2007). There are several methods, including immunolog-
ical and molecular techniques for detection Zoxoplasma
infection.

DETECTION OF TOX1COLOGY

Serological Examination (Elisa Test): The result of ELI-
SA examination revealed that 17.8% of suspected cases
had infection with toxoplasma, so this means detection of
T.gondii among women in the study area with a significant
difference at (P<0.05). Among the infected cases, 0.8 %
was acute cases (IgM), while 17 % was in a chronic (IgG).
'The low percent in IgM attributed to the IgM appears pri-
or to after primary infection but typically does not persist,
and if present, indicates acute infection; but confirmatory
tests should be executed, as its specificity is not always sat-
isfactory. By testing the avidity for 7" gondii IgG, one can
discriminate whether the infection was acquired recently
or in the past (Montoya, 2002) as in a small percentage
of the cases 7. gondii IgM can remain positive for up to
24 months (Gras et al., 2004). The rate of infection in this
study was nearly similar to certain studies conducted in
Iraq (Mohammed and Al-Nasiry, 1996; Al-Hamdani and
Mahdi, 1997; Juma and Salman, 2011) they found that the
rate of infection were 20.4 %, 18.5 % and 19.17 %, respec-
tively. While in other study conducted in Tikrit revealed a
rate lower than what we are found in our work (Al-Doori,
2010) whereas higher than the rate of infection in stud-
ies of (Niazi et al., 1992) when they recorded only 8.6 %
positively from eight governorates in Irag, and in Duhok,
North of Iraq, (Razzak et al., 2005) found low rate of 7vx-
oplasma infection of about 0.97%.

'The studies in neighboring countries also recorded differ-
ent result contained 24 - 34% in Tehran, Iran (Noorbakhsh
et al., 2002) and the seropositivity of 7. gondii in a Turkish
study was 1.34 % for IgM and 24.6 % for IgG (Harma
et al., 2004), the seroprevalence in women was 95.5% in
Kuwait (Behbehani and Al-Karmi, 1980), 37% in Jordan
(Morsy and Michael, 1980), and 37.4% in Saudi Ara-
bia (Abbas et al., 1986). In other countries the seroprev-
alence in women was 50% in USA (Stagno, 1980), 54%
in Kenya (Griffin and Williams, 1983), 7.5% in Scotland
(Jackson and Hutchinson, 1987), 37.5% in Libya (Kassem
and Morsy, 1991), 47% in Nigeria (Onadeko et al., 1992),
Brazil and Argentina was 11.0%, 7.3-77.5% respectively

(Pappas et al., 2009). The variation in above results may
be attributed to climate, cultural differences regarding hy-
gienic, feeding habits and/or may be due to different man-
ufacture origins of the used kits (Kortbeek et al., 2004).
Related to the age and its effect on infection, the current
study mentions that there is low rate of infection (10%)
was seen in human with age group equal or more than 40
years (2 40years) while the highest infection occur in age
group from 20years to 29years (>20y-29y) with percent-
age (19.7%). there were no significant differences recorded,
some studies results showed no significant difference with
age factor but the highest infection rate occurred in age

group 31-35 years (Fernands, 2010).

The results of the current study disagree with (Jassam,
2010) who recorded that the age group of 20-29 years had
the lowest rate (28.6%) and the age groups of 30-39, 40-
49 and 2 50 with the highest rates. (48.6%), (44%) and
(58.1%) respectively. The results clarified that the high-
est percentage of infection was among the women of age
group > 20-29 years (19.7%), whereas the lowest was in
the age group 2 40 years (10%) this result was coincided
with (Kadihm, 2006; AL-Rawi, 2009) in Iraq, who they
concluded that the main age group range of seropositive
toxoplasmosis was between 20-30years. Whereas, a proven
study by (Jasim, 1979) indicated that the incidence of tox-
oplasmosis increases with age not exceeded 50 years, also
(Williams et al., 2005) pointed that the incidence increases
with age, but to a peak of 34 years. This result agrees with
(Al-Hindiet al., 2009) in Qatar and (Khurana et al., 2010)
in Cameroon, when they confirm the highest number of
infected women was in the age group 20-30years. Also the
result disagreed with several results of different regions
that indicated the percentage of anti-7. gondii antibodies
was increased with age (Kankova et al., 2007).

High prevalence values of infection with 77 gondii in our
study were found in young adult women between age (20
— 29) years, this probably happened due to more frequent
Toxoplasma contact in childhood and adolescence, through
cats contact, soil exposure (Spalding et al., 2005). These dif-
ferences between previous results and current result may
be due to the differences in the specificity and sensitivity
of method used for diagnosis and response of each host
to the strain of parasite, the variation in parasite strains
may play an important role in the stimulation of host
immune response against the parasite (Suzuki and John
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1994). According to the months, there is no effect on the
rate of the given infections relatively close, and ranged be-
tween15-23%, this may because of the sources of infection
are different in human populations and they depended on
the differences in culture and eating habits (Gilot-From-
ont et al., 2009), oocyst can survive for 18 months in soil, in
the ethanol 95%, methanol 100%, and formalin 10% with
no effectiveness its infectivity due to environmentally-re-
sistant Qocysts are essential in the life cycle of 7. gondii

(Miller et al., 1972).

Molecular Examination: Molecular methods based on
polymerase chain reaction (PCR) are simple, sensitive, re-
producible and can be applied to all clinical samples (Bell
and Ranford, 2002; Contini et al., 2005). These meth-
ods are divided into two groups. The first group consists
of techniques focused on detection of 7 gondii DNA in
biological and clinical samples, including conventional
PCR, nested PCR and real-time PCR. The second group
consists of molecular methods including PCR-RFLP, mi-
crosatellite analysis and multilocus sequence typing of a
single copy 7" gondii DNA and those are predominantly
used for strain typing (Su et al., 2010). The first protocol
for molecular detection of 7 gondii, for conventional PCR
targeting Blgene, was developed in 1989 and has since
been modified and optimized in many laboratories (Reis-
chl et al., 2003; Switaj et al., 2005). The B gene, although
of unknown function, is widely exploited in a number of
diagnostic and epidemiological studies because of its spec-
ificity and sensitivity. There are also some studies in which
the detection of 7. gondii parasites was based on amplifica-
tion of ITS-1 and 18S rDNA fragments, whose sensitivity
was similar to the B molecular detection and Genotyping
of T gondii from clinical samples 105 gene (Hurtado et
al,. 2001; Caldearo et al., 2006). The current study showed
that the rate of infection in women according to the PCR
test amounted 6.74 %, where the result was positive for
out of 89 samples, two of them with chronic infection and
four with acute infection examined by ELISA. The results
revealed that all acute cases by ELISA (positive IgM) gave
a positive result (100%) compared to the cases of chron-
ic (positive IgG), which did not show the positive results
with only two exception (2.35%).

'This may be attributed to the presence of the tachyzoite in
blood during the acute phase of the disease and leaving to
the tissues during the chronic phase. Probably the reason
for the fact that a positive result in the two chronic cases
that these two cases are with subacute phase and a few
number of tachyzoite still exists in the blood (Naot and
Remington 1980). When placental tissue samples from
seropositive (ELISA IgG positive) abortive women were
examined by PCR, it was observed that all these samples
were positive (100%) and this may be due to the presence
of bradyzoite (tissue cyst) in placenta of the infected wom-

en in addition to the sensitivity of test in the diagnosis of
infection in the event of its existence. There may be other
studies reffered to the highly sensitivity of PCR test when
performed to detect 7" gondii in amniotic fluid, placenta
and umblical cord blood (Chabber et al., 2004). Previous
studies have documented that PCR can detect the parasite
DNA in blood samples of women before or during preg-
nancy (Chabber et al., 2004). The presence of Toxoplasma
DNA in maternal blood probably indicates a recent infec-
tion or apparent parasitemia, which is likely to be clinically
significant (Slawska et al., 2005). PCR is the only method
that can detect low levels of the 77 gondii organism and
even destroyed parasites (Savva et al., 1990).

The results presented by (Burg et al., 1989) showed that a
single 7" gondii parasite could be detected by PCR. Anoth-
er explanation for the high rate of positive test results by
PCR is that the amplification of B1 could represent sam-
ples containing the parasite DNA but no viable pathogens,
as the PCR test does not rely on live parasites to show a
positive result (Wastling et al,. 1993). By PCR technique,
the study revealed that out of 8 suspected cases, 8(100%)
showed positive toxoplasmosis. All these positive cases
were from placenta samples. This result was nearly similar
to the result of (Al-Kalaby, 2008) who recorded that 83.3%
of tested samples from Iraq women was positive by PCR
technique using B gene, while disagreed with the results
of (Al- Addlan, 2007) and (Okay et al,. 2009) who report-
ed that 17.65% and 63.49% respectively. The differences
among percentages that, recorded in the current study and
other studies, may be attributed to the different origins of
used samples (blood, amniotic fluid, placenta tissue, etc.),
and this interpretation was stated by (Marie-Francoise
et al., 1999; Al-Kalaby, 2008) when they recorded a sig-
nificant differences among different used samples, or due
to immunocompetent or immunocompromised status of
patients (Luft and Remington 1992; Israelski and Rem-
ington 1993). Conclusion Toxoplasma infection in women
is relatively high in Wasit-Iraq provinces; also the preva-
lence of Toxoplasma infection according to ELISA Test
in women was in 20-29 years old, andthere is no effect of
month on the distribution of infection.
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