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Abstract

The study was conducted in different areas of Wasit province, there is a 180 venous blood samples were collected from pregnant women

infected with toxoplasmosis, cytomegalovirus, and mixed infection.

By using ELISA there is 21 cases 13.12% were positive for toxoplasmosis, 85 cases 53.12% were positive for cytomegalovirus, and 54 cases
33.75% were positive for mixed infection with the parasite and the virus. The highest concentration of interferon-gamma in women with acute
toxoplasmosis (IgM) was 135.69 pg./ml, and on the other hand, it was lower in chronic infection (IgG) 38.8.8 pg./ml, compared to the control
group, 49.12 pg./ml. The levels of interferon-gamma in pregnant women with acute toxoplasmosis is statistically highly significant compare
within healthy women. The highest concentration of interferon-gamma in women infected with cytomegalovirus in acute infection was 238.93
pg./ml, while in chronic infection its level was 55.99 pg./ml. As for the level of interferon-gamma in pregnant women who had a co-infection
with the parasite and the virus, it was 238.9 pg./ml for acute infection and 49.12 pg./ml for chronic infection.
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Introduction

Toxoplasma gondii is an obligate intracellular parasite and is the
causative agent of toxoplasmosis in humans and animals. T. gondii has a
worldwide distribution and infects a wide variety of animals, although
only a fraction develop disease (Stelzer et al. 2019).Cytomegaloviruses
(CMVs) are herpes family viruses that distributed everywhere,
Contraceptives are the most frequent congenital infection is caused by
cytomegaloviruses (CMVs), which are well known as one of the most
common human illnesses. (Eremin and Sewell 2011). There is no
evidence that humans are more likely to get T. gondii by having close
contact with cats (Dubey et al., 2020). While there is no resistance at this
stage, the tachyzoite is an important part of toxoplasmosis epidemiology
if the main infection happens during pregnancy, when the chances of
transmission to the fetus are high, thanks to a new the assay of western
blot, it can identify anti T. gondii antibodie produced by oocyst
infections. Humans and domestic animals, especially tiny ruminants, are
at high risk for contracting toxoplasmosis by vertical transmission
(Dubey et al., 2020). Among the type II interferons discovered in the last
sixty years, only IFN-y has been identified. White blood cells create IFN-
y after being activated, and it was initially described by E. Frederick
Wheelock as a phytohemagglutinin-induced inhibitor of virus (Davidson
IN et al., 2000). The IFN-y is encoded by the IFNG gene encoding to Ifn-
v. It consists of two polypeptide chains that are connected in an
antiparallel manner (Zaidi MR and Merline, 2011). There are three
distinct fractions of IFN-y that are found in human blood, each with a
different molecular mass. The active free form of IFN-y is represented by
one fraction, whereas the other two fractions are believed to be mature
molecules of IFN-y at this stage. At the amino termini, the completely
synthesized protein undergoes glycosylation, and the degree of
glycosylation is what ultimately defines the weight of the designated
fractions (Alspach et al., 2018; Likova et al., 2019) According to many
lab reports, interferon inhibited the development of T. gondii in epithelial
or fibroblast cells that were grown. When triggered by mitogens or
antigens to which they were previously sensitized, T-lymphocytes release
IFN-y. Suppression of viral growth was the initial criterion for identifying
each of these interferons. Aside from their well-known antiviral effects,
crude interferons have on rare occasions been found to inhibit the

development of additional intracellular infectious pathogens that are not
viruses (Lieberman et al., 2004).

Materials and tools
The kits that used in the study listed on the table one and the procedures
was applied according to company instruction Biotech ( Hangzhou ) and
Beijing solarbio scince
Table 1: List of Kits used in this study

NO. Kits Companies Countries
1 Human Toxoplasma IgM Biotech ( China
ELASAKit Hangzhou )

2 Human Toxoplasma IgG Biotech ( China
ELASA Kit Hangzhou )

3 Human Cmv IgM Biotech ( China
ELASA Kit Hangzhou )

4 Human Cmv IgG ELASA Biotech ( China

Kit Hangzhou )
5 Human ELASA IFN-y Beijing China
immunoassay solarbio
scince

Specimens Collection

By using TORCH kit there is 160 blood samples were collected from
pregnant women of different ages to identify IgM and IgG toxoplasmosis
and CMV infection, the samples were subsequently tested by genuine
ELISA kit for T. gondii and CMV infection in addition to 20 samples
collected from healthy pregnant women as control.

Serological test

The method used in this test is the quantitative sandwich enzyme
immunoassay according to company instructions. A microplate has been
coated with a monoclonal antibody that is specific for interferon gamma.
After incubation, the coated antibody captures any IFN-y that may be
present in the wells, which are pipetted with standards and samples. To
detect the collected IFN-y protein sample, a biotin-conjugated antibody
specific for IFN-y is applied after thorough washing. Next, the
Tetramethy-benzidine (TMB) reagent is applied, followed by horseradish
peroxidase (HRP)-conjugated streptavidin, for signal development.
Enzyme- conjugate is applied to the wells after a wash to eliminate any
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unbound mixture. The color intensity, which is directly proportional to
the amount of bound protein measured at 450 nm, and a sulfuric acid
solution is employed to halt the color development process.
Results and discussion
The ELISA findings the mean blood concentration of IFN-y of all
pregnant women infected with T. gondii was 135.69pg/ml. which is
significantly different at (P < 0.001) from in healthy women (control
group) 49.12 pg./ml. The mean concentration of IFN-y was 193.62,
38.88 pg./ml of acute (IgM) and chronic (IgG) toxoplasmosis
respectively. Compared to healthy pregnant women, the acute
toxoplasmosis infection had considerably highly significant levels of
IFN-y. This results was agreement with a result of Ibtisam Al Aboosi, et
al., (2023) in Thi-Qar province Iraq when recorded IFN-y values of a
patient with Toxoplasma gondii- IgM, T. gondii IgG equals to 38.64,
31.4 respectively which is significantly difference than the control 28.80
CD4 value in a women with IgM equals (3.045) that is statistically
different than the control patient value 2.925. In addition, CD4 value
of patients with T.gondii IgG 4.457 that significant higher than control
with a significant value . Our study results agree with Diez et al., (2009)
who reported that the activity of Toxoplasma-induced serum IFN-o/p
and causes increasing concentrations gradually throughout early
infection days, but the slight levels of interferon gamma was not
detected in the blood circulation at any time during the course of
infection; the authors also observed that IFN-o/f production levels and
the ability to produce interferon gamma by spleen cells during infection
were closely and inversely correlated. More IFN-o/p was produced as the
infection progressed, and the capacity of spleen cells was decreased to
produce IFN-y; they also suggests that the production of IFN-o/f is an
important factor correlated with acute Toxoplasma infection-induced
immunosuppression.The mean serum concentration of IFN-y of all
pregnant women acute and chronic cases infected with CMV was
175.45pg\ml. it was a highly significant difference from the healthy
women 49.12pg/ml. The mean serum concentration of IFN-y in pregnant
women with CMV infection was 238.93 and 55.99 pg./ml in acute and
chronic infection respectively, it was a highly significant from the healthy
women 49.12 pg./ml with IgM and IgG. several studies correlates about
maternal immune protection of fetus after primary infection in
pregnancy, and describe the kinetics ,magnitude of cytomegalovirus
specific CMI in immunocompetent adults infected with CMV .A review
about cell mediated immunity in pregnant primarily infected with CMV
and its correlation to the risk of vertical virus transmission.
Immunological parameters measurements after infection measured by
ELISA in vitro stimulation with viral antigens to enumerating secreting
IFN-y from CM V-specific T cells, at a single cell level . In the patients
with weak CMV-CMI there is observed a higher significant viral loads at
the same time of post-infections point. (Chiereghin et al., 2021).The
mean concentration of interferon gamma was 192.8 pg./ml in cases with
mixed toxoplasmosis and CMV in aborted and non-aborted pregnant
women, which had both positive IgM and IgG antibodies. However, there
is a significant differences with healthy women 49.12pg/ml. The results
of our study show that the levels of IFN-y are low in aborted, in contrast,
the high levels of IFN-y in non-aborted pregnant women.
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Figure 1 elucidate mean concentration (pg./ml) of IFN-y in aborted
and non-aborted women.

"In r "In response to cytomegalovirus (CMV) and Toxoplasma gondii
antigens, T4+ cells from seropositive donors produce interferon-gamma
(IFN-gamma) by different mechanisms; one (T. gondii) dependent upon
and the other (CMV) largely independent of interleukin-2 (IL-2) and its
receptor. To determine whether IFN-gamma-generating mechanisms
unrelated to IL-2 also differ, we examined the requirement for accessory
cells and their expressed or secreted products. In response to both specific
antigens, IFN-gamma secretion was strictly dependent upon the presence
of accessory cells (monocytes) and was largely inhibited by monoclonal
antibodies to class II (HLA-DR and -DQ) but not class I MHC antigens.
Both CMV and T. gondii antigens stimulated monocytes to release
interleukin-1 (IL-1), and IFN-gamma production in response to both
antigens was abolished by pretreatment with anti-IL-1 antibody. In
contrast, the secretion of tumour necrosis factor (TNF) was not
stimulated by either antigen, and IFN-gamma production was not
diminished by antisera directed at TNF-alpha or TNF-beta. We conclude
that CMV and T. gondii antigen-induced IFN-gamma production requires
a similar accessory cell mechanism, and that soluble antigen-stimulated
IFN-gamma secretion by human T4+ cells is dependent on monocytes,
expression of class I MHC antigens, and the presence of IL-1"(Kelly et
al.,1989).
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