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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The current study focused on the prevalence of Toxoplasmosis
disease among wives who underwent the process of artificial
insemination (IUT) 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).
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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
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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 IUT 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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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 Smm 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
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Figure 1. Diagram showing different variables affecting success rates
in IUI programmers (artificial insemination 1UI).

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 IUL

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 1gG 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



Table 1. Numbers of wives and their age groups.

Percent of IUI .
Numbers  Age succeeded p value Significance
G1 and G2
. R 0
Gl1: 15 20-25 23% P<0.01 Yes
G2: 20 26-30 17% G2 and G3 Yes
G3: 25 31-35 13% P<0.01

Table 2. Results of IgG and IgM in wives with toxoplasmosis.

Numbers of wives 1gG IgM

22 positive Negative
4 negative Positive
2 positive Positive
30 Negative Negative

Table 3. Number of IUI succeeded and presence of anti-toxoplasma
1gG and IgM.

No. of IUI  Toxo. IgG Toxo. Ig G | Toxo. [gM Toxo.
.. . .. IgM P value

succeeded  positive negative  positive .

negative
2/60 4/60

9 (60) (12%)  (24%) P<0.05

1/60 3/ 60
4 (60) 06%) (18) P<0.01
1 (60) P<0.05

Table 4. MDA concentrations in serum of wives infected with
Toxoplasmosis and control groups enrolled in 1UI procedure.

. Controls
Age P;;[l Trrllis IMDA MDA P Value |Significance
i UM mL"!
20-25 335+38.16 295.66+40.32 <0.01 Highly
26-30 3424+43.52 312+42.23 <0.001 Significant
31-35 351+44.78 321+45.43 <0.001

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
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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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