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ABSTRACT

Congenital toxoplasmosis is a disease with sevieical manifestations in newborns so screening i@fgpant

women is crucial. This study was aimed at evalgatire latest status of toxoplasmosis in pregnamhamand its
respective risk factors in the northeast of IrahisTsurvey was conducted between 2013 and 2015@pr@gnant
women. Blood samples were taken from the parti¢gpand their serums were separated. Anti-Toxoplakyta
and IgM were assessed in the serum samples usit®@AEhethod. Moreover, a questionnaire about toxaplasis-
related risk factors and other information was coetgd by each participant. Of the 350 pregnant worsteidied,
110 (31.42%) were positive for IgG and 12 (3.4286)1§M. The IgM-positive subjects were also positigr 1gG.

Age of pregnancy, residence area, contact with dagree of meat cooking, unwashed raw vegetablfrudr

consumption, raw milk consumption, and history @fcarriage were toxoplasmosis-related risk factoosisidered
in this study, the results showed that all thestois were statistically significant in IgG-pos#isubjects. In IgM-
positive subjects, contact with cat, degree of nmestking, unwashed raw vegetables, fruits consumptand

history of miscarriage were among the more impartask factors. The new cases of toxoplasmosisbaiag

occurring in the pregnant women in the region unither study and therefore these pregnancies arertaice
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INTRODUCTION

Toxoplasma (T.) gondii, a parasitic protozoan witbrldwide prevalence, is able to infect wide-ramgivarm-
blooded vertebrates such as human [1]. With a jpeeea of about one-third of population all over therld,
toxoplasmosis, the disease caused by this parasitepstly transmitted to human via consumptionTofgondii
oocyst-contaminated food and water as well as r@aatnespecially lamb, infected with T. gondii tisstyst; rarely,
it can also be transmitted via contaminated eggermilk [2]. About 80% of toxoplasmosis cases weslated to
the acquired toxoplasmosis, mostly with a mild fevend ephemeral lymphadenopathy symptoms
immunocompetent individuals [1]. Given that thessignts do not usually visit physicians, the rigksdent
epidemics for this parasite arises. Although benighealthy people, toxoplasmosis is a life-thraatg disease in
patients infected with AIDS/HIVas well as those taking immunosuppressant’s [reMmportantly, congenital
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toxoplasmosis is one kind of this disease affediivegfetus and depending on the time at which @egwomen are
infected, its clinical manifestation is differer8][ Accordingly, infection of pregnant women is idigd into three
trimesters in which the risk of vertical transmissiof the parasite increases over time but theadiseseverity
decreases [3]. Hydrocephaly, chorioretinitis, mogghaly and other CNS-related manifestations inboens are of
diagnostic importance in congenital toxoplasmo8k The most common method for diagnosis of cortgéni
toxoplasmosis is detection of IgG and IgM in pregnaomen sera using various diagnostic tests, dictu
enzyme-linked immunosorbent assay (ELISA) whictogsjhigher validity. In addition to serodiagnoggsts such
as ELISA, some types of polymerase chain reacttdR) methods, especially nested-PCR, are usefiithdoT.
gondii parasite in the tissues of miscarried f¢jis

As noted earlier, taking into consideration thatofdasmosis is far more important in pregnant wonagil
regarding the fact that the incidence of this dises often silently; this study was aimed at eatihg the latest
status of toxoplasmosis in pregnant women anagipective risk factors in the northeast of Iran.

MATERIALSAND METHODS

Subjects

This study was verified by the university reseagthics committee (UREC) of the North Khorasan Ursitg of
Medical Sciences. This survey was conducted bet2®d3 and 2015 on pregnant women referred to thamim
Khomeini Hospital in the Shirvan city located irethorth Khorasan province, the northeast of Irarthis study,
350 pregnant women natives of the province at geerange of 18 to 45 enrolled and completed infare@Ensent
form. A questionnaire about toxoplasmosis-relaiekl factors and other information was given to epatticipant
to be completed.

Sampling

From each participant a blood sample of 3 ml wkeriathe serum of which was separated by centtiifuigat 3000
xg, 4 °C, for 10 min. Subsequently, the harvestrd svere poured into sterile microtubes separatetystored at -
20 °C until use.

Anti-Toxoplasma antibodies measurement

Anti-Toxoplasmaantibodies were measured in pregnant women factlet of infection withT. gondii This was
performed by ELISA method and the use of ELISA(Kitinity Biotech Inc.) based on manufacturer instion. For
this objective, antiFoxoplasmagG and IgM were assessed as the new infectiome tdistinguished from the old
ones.

Data analysis

The data were evaluated by Kolmogorov-Smirnov stiatil test in order to check whether the datanamenally

distributed or not. Chi-square and Fisher's exastt were used to investigate the relationship benveategories in
the questionnaire and risk-related factors. Thearhers found a statistically significant differerbetween the
variables with the P-value being less than 0.0% Statistical tests were performed using PASW Siegi v.18

software (IBM-SPSS Inc.).

RESULTS

Out of 350 pregnant women under the study, 1101g3%) were positive for IgG and 12 (3.42%) for Ighhe IgM-
positive subjects were also positive for IgG. Tlare, the overall prevalence of toxoplasmosis iegmant women
was the same (31.42%). Regarding the IgG-positages, the statistical analysis showed a signifidéfgrence for
all of the risk factors considered in this studwlifle 1).

In IgM-positive subjects, it showed a significaiffetence for the risk factors including contacttwcat, degree of
meat cooking, unwashed raw vegetables and fruitswooption, and history of miscarriage. All of thskrfactors
related to the IgM-positive cases are shown in gabl
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Table 1. Risk factorsand their relation to 1gG positive pregnant women

Risk factors Number of subjects Positivecases (%) P-value’

Age of pregnancy
18-25 140 34 (24.3) <0.001
25-35 157 66 (42)
35-45 53 10 (18.9)

Residence area
Urbar 22¢ 56 (24.5, <0.001
Rural 121 54 (44.6)

Contact with cat
Yes 19¢ 97 (49.5 <0.001
No 154 13 (8.4)

Degree of meat cooking
Extre-rare or rar 17 14 (82.4 <0.001
Well-done 333 96 (28.8)

Unwashed raw vegetable or fruit consumption
Yes 30 26 (86.7) <0.001
No 320 84 (26.3)

Raw milk consumption
Yes 198 80 (40.4) <0.001
No 152 30 (19.7)

History of miscarriage
Yes 35 35 (100) <0.001
No 315 75 (23.8)

#P-value was calculated by chi-square statisticat te

Table 2. Risk factorsand their relation to IgM positive pregnant women

Risk factors Number of subjects  Positivecases (%) P-value

Age of pregnancy
18-25 14C 5(3.6, 0.302
25-35 157 7 (4.5)
35-45 53 0

Residencearea
Urban 229 6 (2.6) 0.35%
Rural 121 6 (5)

Contact with cats
Yes 196 12 (6.1) 0.002
No 154 0

Degree of meat cooking
Extra-rare or rare 17 0 <0.001
Well-done 333 12 (3.6)

Unwashed raw vegetable or fruit consumption
Yes 30 6 (20) <0.001
No 320 6(1.9)

Raw milk consumption
Yes 198 4(2) 0.138
No 152 8(5.3)

History of miscarriage
Yes 35 5(14.3) 0.00%4
No 315 7(2.2)

#P-value was calculated by chi-square statisticat te
®P-value was calculated by Fisher's exact test

DISCUSSION

It has been demonstrated tHatgondii had three genotypes including genotypes I, II,[3]lL Moreover, mixed
genotypes including I/1l, I/lll, and lI/1Il were sb reported for this parasite [6]. The most prevaigenotype
isolated from human is genotype Il which includesgenital toxoplasmosis as well [7]. Studies showfeat
toxoplasmic miscarriage in murine models can hageseral times by a givéfoxoplasmastrain while it can cause
miscarriage in human only once [8]. Nevertheldss,results of one study showed tiaondii infection can cause
repeated miscarriages in a pregnant woman [9fincaithe hypothesis that it may occur due to thedtibn with
different strains ofT. gondii This issue should be clarified in further studi€be prevalence of this parasite in
different countries is dissimilar depending on gdedfe style such as dietary habits, keeping caivall as host
geographical distribution in a region, parasitaiss and so on. One example in this matter is #ioe that the
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transmission pattern of toxoplasmosis in Indiadsally by way of oocyst ingestion and this is diéf& from the
rest of the world [10]. It seems that in the Unitethtes about 85% of women at childbearing ageatiresk of
infection withT. gondii with the incidence of congenital toxoplasmosishiis region being between 400-4000 cases
annually [11]. The toxoplasmosis prevalence in paeg women of the European countries is estimatetet
between 2-70% with the lowest prevalence in Itatgl ahe highest in France [12, 13]. Studies in tHedcaAn
countries showed the prevalence of toxoplasmogsegnant women was approximately between 20-6084L{].
Based on the studies conducted in Asia, it hasgheece between 3-35% in different countries [17-18]lran,
many studies have been conducted on this issuifémesht provinces and the result showed that tlevgdence of
toxoplasmosis in women at childbearing age is betw23-64% depending on IgG antibody [20]. In additiin
pregnant women, the highest prevalence rate of &g@ IgM was related to the Khuzestan (70.65%) and
Mazandaran province (12.4%), respectively [20, BIdreover, the lowest prevalence of both IgG (17.2¢4d IgM
(0%) were related to Tehran province [22]. One wtdthe north of Iran showed that about more thali of the
pregnant women in the region had antgondii antibodies in their serum [23]. The closest sttalthe current one
in terms of geographical location is the one combeliiin the Mashhad city (i.e. distance from Mashtwa8hirvan,
208 km) which showed the prevalence rate of tox@plzsis was about 35% in pregnant women [24]. Theltref
the present study is consistent with theirs; howewethe current study, anti- gondiilgM was also detected in 12
subjects (Table 2) in whom arii-gondiilgG was considerably high as well. This issuergjtieens the hypothesis
that the increase in IgM in these individuals may due to the infection with new strain(s) of thiarasite.
Interestingly, the more significant risk factorssebved in this study were contact with cat, andsaamption of
unwashed raw vegetable or fruit (Table 1 and 2jgesting that the predominant transmission pattgrn
toxoplasmosis in the region under study is moslyilby way of oocyst ingestion. In addition, thedings showed
that the age group 25-35 years old had the higlesstive cases.

As a final point, as discussed elsewhere [25]atlthors of the present study believe that healtlcaibn plays an
important role in reducing infection with this psite in the studied region and other areas whdeetion with this

parasite is high. Moreover, this study showed tiat cases of toxoplasmosis are being occurringrégrant
women in the region under the study and therefbesd pregnancies are uncertain. Moreover, it isntis$ to

evaluate whether or not different strains of ttasasite can cause repeated miscarriages or coagenibplasmosis
in a woman in different pregnancies.
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