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Abstract

Toxoplasma gondii (Nicolle and Manceaux ) infects all warm-blooded animals,
including humans. Early diagnosis and determining the infective stage are critical for
treating immunosuppressed individuals and pregnant women with toxoplasmosis.
This parasite modulates pro- and anti-inflammatory responses to regulate parasite
multiplication and host survival. The aim of this study was to investigate the
probability of using IL-6 as a marker of toxoplasmosis disease activity (acute and
chronic) in different groups of women (miscarriage, pregnant and single) and estimate
the relationship between infection and gestational age and history of abortion in
miscarriage and pregnant women. The most abortion were occurred at the first
trimester in chronic infected miscarriage women also, the most abortion were
occurred at the first trimester in acute infected pregnant women. The result showed
that acute infected miscarriage women with previously abortion scored high
significant percentage of infection in comparison to non- abortifacient, chronic
infected one and pregnant women. IL-6 was significantly higher in acute infected
miscarriage women in comparison to single and pregnant acute one but chronic
infected pregnant women characterized by the lowest level of this cytokine in
comparison to all studied groups.

Keywords: toxoplasmosis, IL-6, miscarriage, pregnant.

6 OSsUEY) g siene i Adnalgy ddiSl) cilesiall gla Jabdd ajaas

2l @88 Gl F @il auld U

el sk ¢ sy s ¢ asbal A0S ¢ sl ogle pd

duadal)
DSl sl Gl Lhea e Jladl adll @lgd Glilgall IS s Toxoplasma Aék
Jalsally acmidial acliall (553 Galad¥l ol Mo 8 43l sl 53 & sanal) Lkl s
SIS i) LD saliadly a0l alaiaV) Ty Lakal) 13 ) clagial el cillad)
o1 LLAT AV S 6 ¢S5l o1asind 4siSal e CaiSU 5 4l o3 a Cingl) cCanmnall olisy Lkl
(lasiie ey dalsn ¢ Gliagaa ) clull (o 4dlite paalase & ( Gajally dlall ) 4000580 il il
Glaleal! i) Jalsally cilimgaall eLaill i Galea¥! gt 5 Jaall 50y o) o Al i
Glialea¥) el IS ¢ ataall ala¥] Slsd Sliagadl oLl i Jeall e ) etV b Cilas
el 4l il pelal salall alla¥) el Jalsal) eladll 8 Jeall o V) Led¥) & cilan
ilmga ¢ Lually 2lia ompall slial 4ps o) cilans lisls Linganally salad) 48laY) lgd Clinganall
OIS 6 sl (s o) gl iy Jalsall sladlly il Ciliagaal) e asejall 4l cld

*Email: lola_bio1988@yahoo.com
1600



Al-Zohairy & Al-Qadhi Iraqi Journal of Science, 2015, Vol 56, No.2C, pp: 1600-1611

byl g Jalsally Clagfia ) e Alia salall 4la¥) @l ilimgadl) sludll 3 Lisina Ulle
elaall S ge Al | o3 (o B (55 o Abadall 4la¥] s algall sl €1 salal
.Mj)&d\

Introduction

Toxoplasma gondii is an important zoonotic intracellular protozoan parasite, which can affect all
warm-blooded mammals and birds throughout the world, including humans [1]. It is transmitted by
ingestion of tissue cysts from undercooked or raw meat, consumption of food or drinking water
contaminated with oocysts, or ingestion of oocysts from the environment by accident. Nearly one third
of the global human population has been infected with 7. gondii, however, infection in healthy
individuals is usually asymptomatic and only a small percentage of exposed people have obvious clinical
symptoms [2].

Furthermore, if a primary infection with 7. gondii occurs during pregnancy .Despite the mechanisms
in place in the intestine to control 7. gondii, a number of parasites are still able to migrate across the
epithelium via complex processes and disseminate to other cells, tissues and organs. 7. gondii can invade
and survive quite well inside cells such as dendritic cells (DCs) and macrophages, and takes
Serologic testing is often the first step in diagnosis, using IgG and IgM antibodies. The diagnostic
challenge is differentiating between a primary and a chronic infection, and results of I[gG and IgM testing
can often be difficult to interpret. For this reason, it is important to consult with an expert in this area
when confirming the diagnosis [3].

Consequently, studies on immunity to 7. gondii have focused on the role of T cells in resistance to
this organism, however, it is now recognized that Toxoplasma induces a strong innate immune response
that provides a mechanism of resistance during acute infection and influence subsequent adaptive
response [4].

Toxoplasmosis is normally asymptomatic in healthy individuals because control of this pathogen
result from the host’s ability to mount a robust cell-mediated immune response which is dominated by
production of interferon-gamma (INF-y) by NK cells during the earliest stages of infection, and parasite
specific cluster of differentiation 4(CD4+) and cluster of differentiation 8(CD8+) T cells thereafter [5,6].
The clinical significance of these event is illustrated by patients with primary or acquired defect in T
cell function,in whom a failure to control parasite replication result in overt disease [7].

Historically, macrophages have been considered important effectors of resistance during
toxoplasmosis in large part because of early work that established their ability to kill parasites [8] and
produce chemokines and cytokines like IL-12 and Tumor Necrosis Factor- alpha (TNF-a), which are
critical for the production of INF-y[9,10]. In the last decade, studies using macrophages and dendritic
cells (DCs) have significantly advanced the understanding of the parasite- derived factors and host
signaling pathways that are involved in the innate recognition of Toxoplasma [11].

Interleukin 6 (IL-6) is produced by a large number of cells, including monocyte macrophages,
endothelial cells, and fibroblasts, myelomatous and neoplastic cells. It is main mediator responsible for
hepatocytic production of acute inflammatory phase proteins; it exerts a synergetic action with IL-1,
TNF- a and glucocorticoids. IL-6 is therefore a pyrogenic factor and a remarkable stress marker. 1L-6
increases the cytotoxic activity of Natural killer (NK) cells and later induces differentiation of BL into
antibody secreting cells and differentiation of cytotoxic TL. In murine toxoplasmosis, a gradual increase
in serum IL-6 is correlated with clinical signs [6].

Materials and methods

A total of three hundred-sixty five women (116 miscarriages, 108 pregnant and 141 singles) were
enrolled in this study. They were attended to different hospitals in Baghdad province (Fatima al-Zahraa
hospital for women and children, Al-Elwiya Hospital, Baghdad Medical city) during the period from
October-2013 till the end of January 2014.

Serological technique: Detection of parasite antibodies was achieved by using (LAT) kit (spectrum-
Germany), ELISA kit (human-Germany) for IgG and IgM and ELISA kit (CUSABIO —China) for IL-
6. These tests were done according to manufactures instruction.

Statistical analysis: The Statistical Analysis System- SAS (2012) was used to effect of different factors
in study parameters. Chi-square test was used to significant compare between percentage & least
significant difference —LSD test was used to significant compare between means in this study.
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Results and discussion

Out of total 366 blood samples of three different groups of women (miscarriage, pregnant and single)
included in this study. 152 samples revealed seropositive of toxoplasmosis by Latex (LAT) giving an
incidental rate of 41.53%.The infection with 7.gondii distributed in different women groups by LAT
test as follow: 57/117 (48.71%) miscarriage, 45/108 (41.66%) pregnant and 50/141 (35.46%) in single
women. Figure -1.
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Figure 1- Seroprevalence of toxoplasmosis in different groups of women by LAT test

These differences in comparison to many other studies results may be due to that seroprevalence
estimated for human population varies greatly among different geographical areas within one country,
and among ethnic group living in the same area [12], or may be attributed to several other factors
including cultural level, nutritional habits, age or rural and urban area [13].

Serodiagnosis of T.gondii in different groups of women by ELISA IgG test

All positive and negative samples in LAT subjected to another more specific test ELISA, Two tests
of ELISA used, the first one is ELISA IgG. The results revealed different percentages of seroprevalence
of toxoplasmosis by this test, Miscarriage women also characterized by higher percentage of anti-
toxoplasmosis IgG antibodies 62/117(52.991%),while the percentage was 43/141(30.496%) in single
women, and pregnant women with the lowest 30/108 (27.777%). The total positive percentage of
toxoplasmosis by ELISA IgG was135/366 (36.885%) Figure -2.
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Figure 2- Seroprevalence of toxoplasmosis in different groups of women by ELISA IgG test.

These different results may be happened due to used the same technique with different sensitivity
[14] or due to using kits supplied or purchase from companies with low level of quality, in addition to
geographical location play an important role in differences in the seroprevalence rate of toxoplasmosis
[15]. Other reasons also play a role such as decreasing in health consciousness, increasing of free streets
cats and accumulation of trash in different places in the Baghdad province, as well as seropositivity is
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higher in hot and humid area [16,17].The variability also may be due to nutrition, habitat, economic
state [18].

The most frequent age group of infection with 7.gondii was 23-28 year in both miscarriage and
pregnant women, and it represents 45.161%, 40% respectively. While the most frequent age group for
a single woman was 17-22 years, and represent 46.511% of the total number of this group (Table -1).
This can be explained by that the number of pregnant women at this age group / year was higher than
the others or may be they exposure to the parasite in the past more than others groups by cat contacts or
soil exposure and IgG will persist throughout the life of the patients [19].

Table 1- Distribution of toxoplasmosis according to age group/year in studied groups by ELISA IgG test

Studied group Age group / year Total Chi-square-
17-22 23-28 29-35
Miscarriage No. 22 28 12 62
women (+ve) % 35.48 45.16 19.35 100% 8.43 **
Miscarriage No. 20 19 16 55
women (-ve) % 36.36 34.55 29.09 100% 2.07NS
pregnant women No. 10 12 8 30
(tve) % 33.33 40.00 26.67 100% 5.27*
Pregnant women No. 40 20 18 78
(-ve) % 51.28 25.64 23.08 100% o147
Single women No. 20 14 9 43
(+ve) % 4651 32.56 2093 100% 877+
Single women No. 45 30 23 98
(-ve) % 45.92 30.61 23.47 100% 8.39™
Total No. 151 129 86 366
% 41.26 35.25 23.49 100% 842+
(1]
Chi-square- 3> - 8.93 8.37 *x* 5.028 * - -

Serodiagnosis of T. gondii from different groups of women by ELISA IgM test

The second test was ELISA IgM , The results revealed lower percentage of acute toxoplasmosis in
different studied groups 25/366(6.830%), miscarriage women showed high percentage of acute
toxoplasmosis14/117(11.965%) in comparison to other groups single7/141(4.964%) and pregnant
4/108(3.703) (Table -2).

Table 2- Seroprevalence of toxoplasmosis in different groups of women by ELISA IgM test.

Studied group ELISA IgM (+ve) ELISA IgM (-ve) Total Chi-square- 3
Miscarriage No. 14 103 117
women % 11.97 88.03 100 % 14.38 **
Pregnant No. 4 104 108 15.07 **
women % 3.70 96.30 100%
Single women No. 7 134 141 14.89 **

% 4.96 95.04 100%
Total No. 25 341 366 14.64 **

% 6.83 93.17 100%
Chi-square- 3 --- 2.048 NS 2.048 NS — —

In acute stage of 7"gondii infection IgM antibodies estimation appears early in the course of infection,
while IgG antibodies appears too late about three weeks later of IgM appearance and reaches peak level
within six months to one year and remains in high level for long duration[20,21].

Diagnosis of T.gondii infection which is based on the clinical appearance and serology is not easy.
The detection of specific IgM antibodies is the most common method used to determine the time of
primary infection and it is crucial for the clinical management of pregnant women [22].

1603



Al-Zohairy & Al-Qadhi Iraqi Journal of Science, 2015, Vol 56, No.2C, pp: 1600-1611

In the current study the presence of IgM class antibodies against toxoplasmosis was interpreted as
diagnosis of the acute form of the disease. However, low levels of IgM antibodies are able to persist for
many months, even years after acute infection.

this result was in agreement with Al-Obeady [23] who found the percentage of toxoplasmosis among
aborted women was 12% , and higher than Al-Rawi [24]who found the percentage of toxoplasmosis
was (4.16%c xassewws454),but lower than Kareem [25] who found the percentage of infection among
aborted women 44% by using ELISA technique.These variable results may be due to the differences in
the type of specimens used by each researcher or due to differences in sensitivity and specificity of the
used technique, different laboratory methods in addition to number of samples, time of sampling, play
an important role in difference IgM seroprevalence rate of toxoplasmosis [26, 17].

In relation to the age groups, the group of 17-22 year characterized by the highest percentage of acute
toxoplasmosis in all studied groups and miscarriage women with the most higher percentage
9/14(62.28%) in comparison to other groups, pregnant and single women (50%)and (42.857%)
respectively. (Table -3)

Table 3- Distribution of toxoplasmosis in studied group according to age group/year by ELISA IgM test

Studied group Age group / year Total Chi-square- 3
17-22 23-28 29-35
Miscarriage No. 9 4 1 14
women (+ve) % 64.28 28.57 7.14 100% 10.41 **
Miscarriage No. 55 26 22 103
women (-ve) % 53.40 25.24 21.36 100% 9.96 **
Pregnant No. 2 1 1 4
women (+ve) % 50.00 25.00 25.00 100% 9.74 **
Pregnant No. 60 24 20 104
women (-ve) % 57.69 23.08 19.23 100% 10.05 **
Single women No. 3 2 2 7
(+ve) % 42.86 28.57 28.57 100% 8.53 **
Single women No. 56 42 36 134
(-ve) % 41.79 31.34 26.87 100% 8.25 **
Total No. 185 99 82 366
% 50.55 27.05 22.40 100% 9.85 **
Chi-square- y? - 8.69 ** 2.017 NS 9.62 ** - -

Serodiagnosis of T. gondii in miscarriage and pregnant women by ELISA IgM and IgG tests
according to gestational age and history of abortion

(Tables -4) illustrated that the most of abortions were occurred at the first trimester in miscarriages
women infected with toxoplasmosis which represented 8/14(57.42%) by ELISA IgM, this percentage
was higher non-significant than the percentage in chronic infected women 28/62(45.161%) at the same
trimester. While, chronic infected women at the second trimester (4-7 month) characterized by
significantly (P< 0.01) higher percentage of abortion 24/62(38.709%) in comparison to acute infected
one 5/14(35.741%) at the same trimester

At the end of pregnancy (third trimester 7-9 month) an interesting results appeared, acute infected
women revealed lower percentage of abortion 1/14(7.142%) in comparison to chronic infected women
10/62(16.129%).

These results were accepted according to the fact that showed the rate of clinical pregnancy loss is
known to decrease with gestational age from 25% at 5-6 weeks to 2% after 14 weeks [27]. Early studies
revealed that the congenital infection essentially occurred only in infants born to women who acquired
their primary infection during gestation. Women infected before gestation were not at risk to transmit
the parasite to their fetus, unless they were severely immunocompromised [28]. It also became obvious
that the primary infection in pregnant women often occurs without clinical manifestations and without
a history of the most common epidemiologic risk factors (e.g., ingestion of undercooked or raw meat,
or unrecognized ingestion of material contaminated with oocyts) [29].
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Table 4- Distribution of infected miscarriage women with toxoplasmosis according to gestational age by ELISA

IgM and ELISA IgG tests.
Studied Gestational age by ELISA Total Gestational age by ELISA Total
Groups IgM test IgG test
1-3 4-7 7-9 1-3 4-7 7-9
month month | month month | month | month
Miscarriage | No. 8 5 1 14 28 24 10 62
Women % 57.42 35.74 7.14 100% 45.16 38.71 16.13 100%
( ve)
Miscarriage | No. 45 30 28 103 23 11 21 55
Women % 43.69 29.13 27.18 100% 41.82 20.00 38.18 100%
(-ve)
Total No. 53 35 29 117 51 35 31 117
% 45.29 2991 24.78 100% 43.59 2991 26.50 100%
Chi-square- - 0.548 2.409 1.783 - 0.674 6.943 8.025 ---
1 NS NS NS NS wox *x

(Table -5) showed that the most infected pregnant women with 7.gondii were occurred at the first
trimester in both disease activity acute and chronic phase at the same percentage 50 %. While, the second
trimester the chronic phase of infection revealed high significant increase (P<0.05 ) of infected pregnant
women 9/30(30%) than those in acute phase 1/4(25%). At the end of pregnancy (third trimester 7-9
month) the results showed that the percentage of infected pregnant women was 1/4(25%) in acute phase
which was higher non-significant (P> 0.05) than chronic infected pregnant women 6/30(20%) at the
same trimester.

Table 5- Distribution of infected pregnant women with toxoplasmosis according to gestational age by ELISA
IgM and ELISA IgG tests.

Studied Gestational age by ELISA Total Gestational age by ELISA Total
Groups IgM test IgG test
1-3 4-7 7-9 1-3 4-7 7-9
month month month month month month
Pregnant No. 2 1 1 4 15 9 6 30
"z’f‘v‘g“ % | 5000 | 2500 | 2500 [ 100% | 5000 | 30.00 | 20.00 | 100%
Pregnant No. 60 25 19 104 47 17 14 78
Women o o 0
- ve) % 57.69 24.04 18.27 100% 60.26 21.79 17.95 100%
Total No. 62 26 20 108 62 26 20 108
% 57.41 24.07 18.52 100% 57.41 24.07 18.52 100%
Chi-square- - | 2.68 NS 0.783 2.74 NS - 4.92 4.58 0.944 -—-
2 NS * * NS

The ability of sex- and pregnancy-associated hormones to influence the severity of 7. gondii infection
is of particular public health interest due to the ability of this parasite to cause congenital disease if
infection occurs during pregnancy. There is currently considerable evidence that steroid hormones affect
the course of toxoplasmosis in humans [30, 31].

At the first trimester the level of sex hormones (Estrogens and progesterone) are low with a little T-
helper (Th2) bias. In this case the chance of transmission of the parasite to the fetus is low, while the
chance of abortion is high. Conversely, in the second or third trimester, when there is a strong Th2 bias
is unlikely to induce abortion with a high chance in congenital transmission [30].

According to history of abortion the result showed that out of 14 miscarriage women acute infected
with T.gondii only two 2/14 (14.285%) not previously aborted while, all the other twelve
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12/14(85.714%) had previously abortion. When the results compared with control group (miscarriage
women without toxoplasmosis) they showed that the percentage of acute infected women had
significantly P<0.01 higher percentage (85.714%) of previously abortion than the control group
(24.271%). This may related to the infection with T.gondii itself especially when previous study
suggested its role in the causation of abortions [32] and serious health problems in the fetus if the
parasites are transmitted [i.e., congenital toxoplasmosis] and cause severe sequelae in the infant
including stillbirth or death shortly after birth, mental retardation, blindness, and epilepsy [33,34].
While, the chronic infected women with 7.gondii the results revealed that the history of abortion in
miscarriage women had significant differences P<0.01 between both groups (previously aborted and not
abortifacients) (51.612%) and (48.387%) respectively (Table -6).

On the other hand acute infected women with previously abortion had significantly higher percentage
P<0.01. (85.714%) than chronic infected women with previously abortion (51.612%). This may relate
to early infection with Toxoplasma because acute primary maternal toxoplasmosis if acquired during
the first trimester of pregnancy can cause significant morbidity and mortality in developing fetuses [35].
The principal modes of transmission are from mother-to-fetus, through food or water contaminated with
cat faeces or by eating undercooked meat of infected animals [36, 35].

Table 6- Distribution of toxoplasmosis according to history of abortion in miscarriage women by ELISA IgM and
ELISA IgG tests.

Studied History of abortion by Total History of abortion by Total
Groups ELISA IgM test ELISA IgG tes
Previously Not Previously Not
aborted abotifacients aborted abotifacients
Miscarriage No. 12 2 14 32 30 62
Women
(+ ve) % 85.71 14.29 100% 51.61 48.39 100%
Miscarriage No. 25 78 103 5 50 55
Women
(- ve) % 24.27 75.73 100% 9.09 90.91 100%
No. 37 80 117 37 80 117
Total
% 31.62 68.38 100% 31.62 68.38 100%
Chi-square- x? - 10.28 ** 10.28 ** --- 9.85 ** 9.85 ** ---

While the pregnant women in acute phase of infection, the percentage of the women who had history
of abortion in compatible to the percentage of not abortifacients women 2/4 (50%), while the women at
chronic phase of infection and previously aborted were 20/30 (66.666%) which represented significantly
higher P<0.01 than not abortifacients women 10/30 (33.333%), ( Table 7), The explanation of this result
may be due to the probability that those women became pregnant within a short period after the first
miscarriage while the cell mediated immunity is still active which may led to the second miscarriage.
Another cause of miscarriage is due to the false diagnosis and the treatment given by the physicians
which was not the right medicine of infection [24].

Table 7- Distribution of toxoplasmosis according to history of abortion in pregnant women by ELISA IgM and

ELISA IgG tests.
Studied History of abortion by ELISA Total History of abortion by ELISA | Total
Groups IgM test IgG tes
Previously Not abotifacients Previously Not
aborted aborted abotifacients

Pregnant No. 2 2 4 20 10 30
Women(+ ve) % 50.00 50.00 100% 66.67 33.33 100%

Pregnant No. 30 74 104 12 66 78
Women(- ve) % 28.85 71.15 100% 15.38 84.62 100%

Total No. 32 76 108 32 76 108
% 29.63 70.37 100% 29.63 70.37 100%

Chi-square- 2 - 8.52 ** 8.52 ** - 10.75 ** 10.75 ** -
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Level of (IL-6) in serum of different groups of women

Interleukin IL-6 is proinflammatory cytokine that produced at the site of inflammation and plays a
key role in the acute phase response as defined by a variety of clinical and biological features such as
the production of acute phase proteins [37].

The current results showed that acute infected miscarriages women with toxoplasmosis distincted
with significant increase (P< 0.05) mean level of IL-6 (177.31£12.53 Pg/ml) in comparison to chronic
infected miscarriage women (119.36 £ 14.07 Pg/ml), and both infected women revealed significant
increased ( P< 0.01) IL-6 in comparison to miscarriages women without toxoplasmosis (98.41 + 9.63
Pg/ml), as well as the results obtained that infected women with toxoplasmosis (acute and chronic)
characterized by highly significant increase (P < 0.01) of IL-6 level in comparison to non-miscarriage
without toxoplasmosis ( 86.06 + 4.85 Pg/ml), (Table -8).

Table 8- Mean levels evaluation of serum IL-6(Pg/ml) in miscarriage women in chronic and acute phase of
toxoplasmosis.

Studied Level of IL-6 in Acute Level of IL-6 in Chronic Comparison of sig.
Groups hase(Pg/ml) phase(Pg/ml)
No. Mean = SE No. Mean = SE P-value Sig.

Miscarriage women 14 177.31+12.53 a 62 11936 £14.07 b 0.637 *
with Toxoplasma
Miscarriage without 30 98.41 £9.63 30 98.41+£9.63 ¢ 0.803 NS
Toxoplasm c
Non miscarriage 30 86.06 +4.85d 30 86.06 +4.85 d 1.00 NS
without Toxoplasma
Total 74 - 122 - - -
P-value --- 0.0027 -- 0.0029

| Sig. o ok _ ok - .

These results indicated that the parasite itself may play a role in an increasing the level of IL-6 in
infected women than in un-infected one, this result considered normal especially when this cytokine
elevated significantly during acute infection. (38 - 41].

The increased serum levels of this cytokine and interferon-y (INF-y) were found to correlate with the
severity of infection .So the current increased of this cytokine in early infected women reflect the
severity of inflammation by toxoplasmosis parasite (tachyzoites).Several cytokines, particularly IL-6,
stimulate the production of acute phase proteins in response to varied stimuli. The patterns of cytokine
production and the acute phase response differ in different inflammatory conditions. Acute phase
changes reflect the presence and intensity of inflammation, and they have long been used as a clinical
guide to diagnosis and management [37].

IL-6 may be used as an indicator for disease activity especially when this cytokine increased
significantly in acute infection more than chronic infection. The anti-inflammatory mechanisms
associated with the control of immune response, elicited to maintain system homeostasis, involves the
release of anti-inflammatory cytokine (IL-4, IL-10, and IL-13) [42]. Particular attention is focused on
IL-10 which inhibits the release of proinflammatory cytokine, such as TNF-a, IL-1, IL-6 and IL-8 by
activated macrophages [43,44].This fact explain the reason of IL.-6 dampen in chronic infection with
toxoplasmosis.In toxoplasmosis, the in vivo administration of an anti-IL- 10 monoclonal antibody to
Severe combined immunodeficiency (SCID) mice delays the death of the animals following Toxoplasma
infection [45].In vitro, recombinant IL-10 has immunosuppressant properties on the proliferation of
spleen cells taken from mice infected with 7. gondii [46].And inhibits the capacity of murine
macrophages, activated by IFN-y, to destroy 7. gondii [47].

In the acute phase of infection the result of IL-6 level in miscarriage women (177.31£12.53  Pg/ml)
was significantly (P<0.05) higher than acute infected pregnant (145.76+16.82 Pg/ml), But at chronic
phase of infection the results of miscarriage women was (119.36 £ 14.07 Pg/ml) higher significantly
(P<0.01) than pregnant women (48.41 = 2.79 Pg/ml). The cytokines (like TNF-o. and IFN-y) are
abortogenic via up regulation of fg 12 prothrombinase activity [48]. It is widely accepted that term as
well as preterm labor is associated with elevated uterine production of proinflammatory cytokines, IL-
1B, IL-6, IL-8 and TNF-a [49]. These cytokines are thought to stimulate uterine activity, either directly
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or via an increase in prostaglandin production, attraction of leukocytes, tissue remodeling, and it’s may
cause abortion [50].

While, pregnant women infected with acute toxoplasmosis showed twofold higher significant (P<
0.01) level of IL-6 (145.76+16.82 Pg/ml) as compared to non pregnant without 7.gondii (77.27 £ 4.59
Pg/ml) and pregnant without toxoplasmosis (86.06+ 4.85Pg/ml) (Table -9).

This result may be happened due to that the most of studied pregnant infected women were at the first
trimester and those low sex hormone (Estrogen and progesterone) and high IL-6 and vise verse in second
and third trimester [51].

Table 9- Mean levels evaluation of serum IL-6(Pg/ml) in pregnant women in acute and chronic phase of
toxoplasmosis.

Studied Level of IL-6 in Acute Level of IL-6 in Chronic Comparison of sig.
Groups phase (Pg/ml) phase( Pg/ml)

No. Mean + SE No. Mean + SE P-value Sig.
Pregnant women with 4 145.76+16.82 30 48.41 +£2.79 0.0048 *k
Toxoplasma a b
Pregnant without 30 86.06+ 4.85 30 86.06= 4.85 1.00 NS
Toxoplasma c c
Non pregnant without 30 7727 +4.59 30 77.27+4.59 1.00 NS
Toxoplasma d d
Total 64 --- 90 - - ---
P-value --- 0.0038 --- 0.294 -—- -
Sig. ~-- o --- * --- ---

The major function of IL-6 is the involvement in the immune response through the action on
lymphocytes B. It is a mediator responsible for the production of acute phase proteins and increased
cytotoxic activity of NK cells. IL-6 is an early and sensitive, although nonspecific, marker of
inflammatory states [52].

On the other hand the level of IL-6 in chronic infected pregnant women was low significantly (P
>0.01) (48.41+ 2.79 Pg/ml) in comparison to acute infected women and other studied groups. (Table -
9), [50] found the level of IL-10 to be fivefold higher in the course of toxoplasmosis than in healthy
controls. Therefore, that could have expected a decrease in IL-6 production, which was however not
found. IL-10 plays an essential role in the inflammatory response during acute 7. gondii infection, since
it inhibits the cellular-type immune response (IL-12, TNF-a) and inflammatory response (IL-6) [53, 54].
IL-10 counteracts the harmful effects of the inflammatory response which is based on the increased
production of TNF-a, IFN-y, and NO associated with intestinal multiplication of 7.gondii. IL-10 is able
to deactivate macrophages, induce IFN- y by T.gondii, and facilitate intracellular parasite survival. IL-
10 induces immunosuppression during 7.gondii invasion, which is beneficial both for the host and the
parasite [55].

This study also showed that the level of IL-6 cytokine in single women infected with toxoplasmosis
in acute phase of infection (118.98 + 15.68Pg/ml) was non-significantly (P> 0.05) higher than chronic
phase (106.65 + 17.91Pg/ml) and both disease activity were significantly higher (P<0.05) in comparison
to non-infected women (86.06 = 4.85Pg/ml) (Table -10) this increase may related to the burden of
Toxoplasma parasite itself that led to occurrence of inflammation and thus increase the inflammatory
cytokine.

Table 10- Mean levels evaluation of serum IL-6(Pg/ml) in single women in acute and chronic phase of
toxoplasmosis

Studied Level of IL-6 in Acute Level of IL-6 in Chronic Comparison of sig.
Groupsw phase (Pg/ml) phase (Pg/ml)
No. Mean + SE No. Mean + SE P-value Sig. |
| Single women with Toxoplasma 43 118.98 + 15.68a 7 106.65+1791a 0.629 NS
| Single without Toxoplasm 30 86.06+4.85 b 30 86.06 + 4.85b 1.00 NS
Total 73 --- 37 -—- --- -
P-value --- 0.0427 -—- 0.0497 - -
| Sig. - * . * - -
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An outlook for the present data, In the acute phase of infection the result of IL-6 level in miscarriage
women (177.31+ 12.53 Pg/ml) was higher significantly (P< 0.05) than acute infected pregnant (145.76
+ 16.82 Pg/ml), But at chronic phase of infection the results showed an interesting high level of IL-6 in
miscarriage women was (119.36 + 14.07 Pg/ml) in comparison to pregnant women (48.41 &+ 2.79 Pg/ml)
and this elevation highly significant (P<0.01). And all infected women showed significant increased
levels of IL-6 in comparison to non- infected one. This increase may relate to the presence of
Toxoplasma parasite itself that led to occurrence of inflammation, so this cytokine may consider a
marker of Toxoplasma parasite infection. This result coincides with previous work that suggested 1L-6
is a marker of inflammatory states [50].

However, the high different range of IL-6 between acute and chronic toxoplasmosis in pregnant
women may enable to use this cytokine as indicator of disease activity (acute and chronic) in those
women group of women.
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