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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The current study focused on the prevalence of Toxoplasmosis 

disease among wives who underwent the process of artificial 
insemination (IUI) and its relationship to the elevated proportion 
of free radicals in the blood plasma in private laboratory for IUI 
procedure. The study included 60 women who underwent (IUI) 
procedure and have positive results for toxoplasmosis (IgG and 
IgM) compared to wives who tested negative for toxoplasmosis 
for ages groups from 20 to 35 years. The study focused on the 
impact of the above-mentioned diseases on the success rate 
of the operation among the group of infected and uninfected 
women, based on the examination of toxoplasma IgG and IgM. 
The results indicated that there are high statistic levels in terms 
of infected and uninfected women (p˂0.01). In the outcome of 
different IUI steps, potential roles of oxidative stress have been 
implicated. In this prospective cohort study, due to female factor 
infertility, there was a highly significant deference between low 
and high value of Malondialdehyde as a marker of oxidative 
stress (P<0.001).

Key words. Intrauterine insemination, toxoplasmosis, 
oxidative stress.
Introduction.

The protozoa Toxoplasma gondii is a causative agent of 
toxoplasmosis in both humans and animals [1]. Because of 
its widespread environmental contaminations, impressive 
ranges of hosts and its variable means of infections to 
animals, toxoplasmosis is regarded as one of the most global 
frequent parasitic infection [2]. Acute toxoplasmosis is usually 
asymptomatic in healthy adult people, but symptoms may 
involve headache, swollen lymph node, fevers and fatigues or 
muscle pain which may last for one month [3]. Infants infected 
by placental transmission may be born with nasal malformation, 
however, such complication is rarely seen in the newborn 
[4]. Toxoplasmosis enters a latent phase in the majority of 
immunocompetent persons, where only the bradyzoite (tissue 
cyst) is present [5]. Such tissue cysts and lesions may be found 
in the retina, alveolar lining of lung, heart, skeletal muscles, and 
the central nervous system, with brain involvement [6]. 

Cutaneous toxoplasmosis is rare, including roseola 
and erythema multiform, prurigo-like nodule as well as 
maculopapular lesion [5]. Newborns likely develop echymoses, 
punctate macule and blueberry muffin lesion. The diagnosis 
of cutaneous toxoplasmosis depends upon the presence of T. 
gondii tachyzoites in the epidermis [7]. The life cycle of T. 
gondii is of many forms [8]. The acute infection is caused by 
tachyzoites which divide quickly and spread through the body 
tissues [8,9]. Following proliferation, tachyzoites are converted 
into bradyzoites, which take the latent intracellular forms and 

are formed basically in the brain and muscles [10].
As soon as bradyzoites are formed, they are able to remain 

in the host’s tissues for the life span [2]. In healthy hosts, 
when some bradyzoites are converted into active tachyzoites, 
the immune system may destroy them. Tachyzoites can cause 
significant neurological damage when the immune system 
is weak [11]. Toxoplasma gondii attains balance through the 
manipulation of the immune response of the host and decreases 
this response which lead to increase the parasite's reproductive 
advantage [12]. When the parasite invades the cells for the first 
time, it liberates ROP protein from the Rhoptry organelle bulb 
[13]. These proteins undergo translocation to the nucleus so as 
to be able to activate the STAT pathway and cause modulation 
of the cytokine expression [14].

Intrauterine insemination is an assistant reproductive 
technology [15]. There is a general agreement on the preference 
of intrauterine insemination to the more expensive and invasive 
assisted reproduction methods and offering it as the first-choice 
treatment in moderate and unexplained male and female factors 
subfertility cases [16].

The justification of intrauterine insemination with homologous 
sperm is that it leads to bypass of the cervical–mucus barrier 
and increases the motile sperm numbers with highly normal 
form proportions at the fertilization site [17]. In the few past 
decades, homologous artificial inseminations were only carried 
out in male subfertility and psychological dysfunction cases, 
like retrograde ejaculations, impotence, and hypospadias. With 
the routinely application of post-coital examination, other 
indications were added including immunologic causes and 
hostile cervical mucous [15]. 

Indeed, the interest in IUI is related to the refinement of methods 
for washed motile sperm preparation. Such washing methods 
are required for removing infectious agent, prostaglandins, 
antigenic protein, non-motile sperms, WBCs, and immature 
germ cell [18]. This can improve spermatozoa quality via 
reducing free oxygen radical formation following spermatozoa 
preparations. Finally, it will lead to improvement of in vivo and 
invitro fertilizing capability of the sperms [16]. In the majority 
of moderate and unexplained male subfertility cases, published 
data indicated that treatment initiation with IUI was shown to be 
more cost effective than IVF [15]. 

Surprisingly and regardless of evidenced argument, data from 
New Zealand and Australia noticeably showed that about 80% 
of fertility facilities are persuaded that IUI is cost-effective, 
however, about 33% of these facilities still uphold IVF as the 
first line treatment even with patent tubes and normal seminal 
properties [18]. Such procedure can be really interesting for 
resource-poor countries, because IUI programs are easily 
performed. These methods and techniques are easily learnt, with 
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levels using the enzyme-linked immunoassays. For MDA 
assaying, the Bioxytech MDA-586 spectrophotometric kit 
(Catalog No: 21044) was purchased from Oxis International, 
Inc. (Foster City, CA, USA), and the analysis was done in 
accordance with the procedures of the manufacturer [32,33].

IUI was done by simple layer and centrifuged method. After 
20-30 minute the supernatant which contain the active sperm 
and the solution of activation buffer was obtained using a 
syringe. The syringe was linked (which contain the seminal fluid 
sample of husbands) to a special IUI catheter. By Gynecologist, 
the sample was housed into the wife uterus. After one hour, the 
wife was allowed to go home. Pregnancy test was done after 10 
days to IUI. 

Statistical analysis: Data were analyzed by the SPSS Vr.24 
program, and the t–test with Mont Carlo test (MCP) were 
analyzed at 5% &1% level of significances.
Results.

The distribution of age groups of 60 wives which explain the 
role of age in successful IUI procedure. There was an adverse 
effect of age on this technique (Table 1).

The number of wives that have positive and negative IgG or/
and IgM of toxoplasmosis (Table 2).

The results showed that there was a statistically significant 
difference in wives that succeeded by IUI procedure relation to 
the presence of IgG+ or IgG- and IgM+ or IgM+ (Table 3).

The results indicated that there was a highly statistically 
significant difference in concentration of MDA in serum of wives 
infected with Toxoplasmosis and control groups enrolled in IUI 
procedure. The results find that there is a statistically significant 
difference in wives succeeded by IUI procedure in relation to 
presence of IgG positive and negative results (P <0.05). The 
results showed that there was a statistically significant difference 
in wives succeeded by IUI procedure in relation to presence of 
IgM positive or negative results (P <0.01) (Table 4).
Discussion.

It was shown that toxoplasmosis is a crucial disease owing 
to its worldwide distribution and variable kinds of diseases it 
causes. Toxoplasmosis has been known to cause certain critical 

the least direct and indirect costs in comparison with IVF/ICSI 
as well as very rare serious complications [19]. 

Oxidative stress is an imbalance between reactive oxygen 
species (ROS) and antioxidant defense [4]. The most important 
molecules determined in human serum are Malondialdehyde, 
which are produced by lipid peroxidation cascade process that 
ends with low-molecular electrophilic aldehyde production e.g. 
Malondialdehyde (MDA) and 4-hydroxynonenal. Remarkably, 
MDA is able to bind with mitochondrial proteins resulting 
electron leakages and formation of cellular reactive oxygen 
species (ROS), leading to worsened oxidative stresses [20]. 
Antioxidant enzymes can mitigate such abnormalities [21].

In spite of substantial progresses in the assisted reproductive 
technology (ART), there is a remarkable low rate of success in 
this method. Several factors are shown to affect the outcomes 
of IUI and ART [9]. Oxidative stress is regarded as one of the 
most essential factors which influence different IUI and ART 
procedure steps and its unavoidable outcomes [4].

ROS is increased as a result of some environmental conditions 
and diseases such as obesity, smoking, and nutrition, and can 
cause many pathologic disorders like cancers, periodontitis, 
neurodegenerations, cardiovascular disease, diabetes and renal 
disease [22]. It was demonstrated by previous studies that 
endometrial secretions and menstrual discharges are novel 
samples to identify oxidative stress biomarker [23].

During IUI and ART procedures, implantation, and the 
subsequent steps post implantation is highly sensitive to ROS-
induced oxidative damages. Any probable damage may result 
in a negative effect on pregnancy establishment [24]. Idiopathic 
recurrent pregnancy losses and spontaneous abortions are 
the contrary effects of oxidative stress on pregnancy [25]. 
Successful implantations require appropriate interactions 
between the embryos and endometrium. It was revealed by 
previous studies that antioxidant enzymatic systems were 
involved in the embryo’s development as well as their receptive 
uterine endometrium prior to implantations [26]. There are many 
methods to assess endometrial receptivity and maturity [27]. In 
one of the methods, endometrial secretions are analyzed during 
implantation windows. It was demonstrated by recent studies 
that endometrial secretions may denote the interactions between 
an embryo and an intrauterine environment [28,29]. In addition, 
it was shown that aspirations of endometrial secretions before 
embryo transfers may be carried out without influencing the 
implantation rate [30,31]. To the best of our knowledge, there 
was no previous analysis of endometrial secretion to identify 
the oxidative stress markers. In the current study, our aim was 
to investigate whether there was an impact of oxidative stress 
markers on IUI & IVF success (Figure 1). 
Materials and Methods.

Blood serum was taken from arm blood vessel of women (60 
which have positive for toxoplasmosis and 30 with negative 
results as control cases) by disposable 5mm syringe. With using 
Lab. Centrifuge, we separate the serum to be used finally for 
laboratory assay. Kit stripe (Toxoplasma IgG and IgM) was 
used to determined positive and negative results. The current 
case-control seroprevalence study was designed to detect anti-
Toxoplasma IgG antibody and anti-Toxoplasma IgM antibody 

Figure 1. Diagram showing different variables affecting success rates 
in IUI programmers (artificial insemination IUI).
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impacts on the reproductive capability for men and women 
[34]. Thus, the present study was designed to investigate the 
seropositivity rate of toxoplasmosis in infertile cases who 
underwent IUI procedure. This result approximates other 
Egyptian study which estimated similar seroprevalence [34]. 
Such high prevalence is attributed to health education lack and 
exposures to risk factors such cats, ingestion of raw and un-
washed vegetable, agricultural activities, drinking insufficient 
boiled milk and ingestion of undercooked meat [35].

The results of regional prevalence of toxoplasma seropositivity 
were higher than those of other studies such as studies conducted 
in Turkey [36], Chile [37] and united states [38]. Nevertheless, 
these findings were less than those estimates of among 
blood donor individuals in the southern Mexican states [34]. 
Geographic and temporal factors could be behind the variation 
in toxoplasma prevalence between countries [39].

Our results reported a highly significant prevalence (p<0.01) 
of toxoplasmosis in infertile females (54.75%) when compared 
to the controls (35.66%), and this may suggest a positive 
relationship between toxoplasmosis and infertility. The results 
in our study agreed with the finding of Menard et al. (2021), who 
detected a higher prevalence of toxo IgG antibodies by ELISA 
in infertile females when compared with pregnant women 

5.6% [11]. The reported mechanism for reciprocal association 
between infertility and chronic toxoplasmosis includes patients 
developing endometritis and fetal rejections because of release 
of the parasite from cysts endometrial tissues during placental 
formation [40], impaired folliculogenesis in the ovary [41].

In the current study, the prevalence of toxo IgG antibodies 
among the older age group (30-39) years was found to be higher 
than other age groups 52.65% in infertile females and 33.7 % in 
pregnant women. This finding was consistent with other studies 
regarding increasing toxo seropositivity with age [42]. It is 
suggested that toxoplasmosis seropositivity increases with age 
since older people have more chance for exposure to parasitic 
infections [43].

Our findings demonstrated that the markers of oxidative stress 
(OS) in the endometrial secretion may be representing the 
uterine receptivity status before the embryonic transfer. The 
higher antioxidant levels like SOD, CAT or TAP, and the lower 
oxidative stress markers like LPO are correlated with successful 
IVF outcomes. Formerly, the association between female 
fertility and oxidative stress was inspected in many studies 
[44,45]. Oxidative stress arises from the imbalance between 
ROS overproductions and the body’s antioxidant defense and 
is activated by age and diseases affecting female reproductions. 
Conditions such as endothelial dysfunctions, recurrent or early 
child loss, hypertension, premature births, ectopic pregnancy, 
and gestational diabetes are causes of oxidative stress. Bad 
lifestyle habits and environmental pollutant can lead to a 
worsened oxidative stress, suggesting a possible role for 
antioxidants to mitigate such impacts and improve fertility [46].
Conclusion.

It can be concluded from our study that there was a high 
Toxoplasmosis disease IgG antibody seropositivity in females 
in Baghdad population. Accordingly, health education programs 
are necessary to primary toxoplasmosis prevention. In addition, 
infertile females showed a higher significant prevalence of 
toxoplasmosis than the control group particularly among older 
age groups. These findings indicated a possible association 
between infertility and toxoplasmosis, and further studies are 
recommended to clarify the mechanism of such correlation.
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