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Abstract  

OXOPLASMA gondii is an opportunistic intracellular protozoan parasite which causes 

toxoplasmosis by using its surface proteins that evade the immune system of the host, leading to 

restricted immune signaling routes. This alteration has various influences on infected individuals, 

specifically pregnant women, which leads to repeated abortion. The aim of this study was to examine 

the correlation between systemic inflammatory biomarkers and abortion. Serum samples were 

collected from 224 aborted women and screened for anti-T. gondii immunoglobulin G and M (IgG, 

IgM) followed by quantification of Interleukin 12 (IL-12) and Tumor Necrosis Factor-alpha (TNF-α) 

levels using Enzyme Linked Immunosorbent Assay (ELISA) and some inflammatory tests such as C 

Reactive protein (CRP) and Erythrocyte Sedimentation Rate (ESR). The total seropositivity was 25%, 

which involved 19.6% IgG and 5.4% IgM antibodies with a highly significant (P<0.001) difference. 

Furthermore, significant differences (P<0.002) are only present regarding IgG test with the number of 

abortions. Besides, the ESR test showed significant differences (P=0.006, P<0.001) with anti-

Toxoplasma IgG and IgM antibodies. While, for the CRP test, highly significant (<0.001) differences 

were observed for IgG Abs only. Moreover, higher mean concentrations of IL-12 and TNF-α were 

observed, which were (19.10±2.80, 7.92±0.45 pg/mL) and (99.13±17.62, 62.00±39.54 pg/mL), 

respectively, among seropositive patients in comparison to the control group, and the difference was 

statistically significant(P<0.001) for IL-12 only. The study concluded that T. gondii significantly 

boosted the cellular immune response. In addition, it highlights the importance of routine screening 

for anti-Toxoplasma antibodies prior to marriage, early immunological screening for pregnant females 

who are at high risk and raising public awareness about toxoplasmosis and its reproductive 

consequences through media campaigns and educational programs suggested. 
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Introduction  

One of the significant zoonotic illnesses that affects 

both humans and animals is toxoplasmosis.  This 

illness is caused by the obligate intracellular 

protozoan parasite Toxoplasma gondii [1], which 

have a wide host specificity [2]. Toxoplasmosis 

usually is asymptomatic in healthy individuals, but in 

immunocompromised people, it can cause serious 

illnesses [3]. Geographically, there are significant 

differences in the composition and diversity of the T. 

gondii population [4]. Diagnosing the infection in 

both human and animal populations is crucial to 

comprehending the epidemiology of T. gondii 

transmission [5].  

 In fact, T. gondii can spread vertically from 

mother to the fetus or horizontally through the 

consumption of tissue cysts or sporulated oocysts in 

tainted food or water [6]. Toxoplasmosis in pregnant 

women can result in chorioretinitis, hydrocephalus, 

nervous system abnormalities, and sensory system 

problems, as well as newborn death.  Depending on 

social and cultural norms, geographic circumstances, 

and mechanisms of transmission, the sickness can 

present in a variety of ways [7]. Pregnancy outcomes 

and the treatment of the mother and fetus can be 
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affected in different ways by this infection [8]. 

Toxoplasma gondii enters host cells by introducing 

its so-called "invasion machinery" into the plasma 

membrane of the host cell and can infiltrate without 

the use of a particular host protein or receptor [9]. 

Parasite proteins, immunostimulatory molecules, 

and other biological debris that function as antigens 

and/or ligands are released when tachyzoites 

infiltrate and destroy infected cells and/or are 

digested, the range of proteins that are available 

varies as the organism is transformed into 

bradyzoites [10].  Innate immune mechanisms are 

activated to lower the parasite burden in tissues and 

produce a pro-inflammatory milieu where the Th1 

response develops to ensure survival once a host is 

infected with T. gondii [11]. Furthermore, several 

immune cells, including T cells and macrophages, 

release pro-inflammatory cytokines and chemokines 

such TNF-α, IFN-γ, IL-6, and IL-12 in reaction to 

infection, by stimulating macrophages to eradicate 

the parasite and encouraging the recruitment of more 

immune cells to the infection site, this component is 

essential to the immunological response against T. 

gondii,  these chemicals also play a role in tissue 

inflammation and degradation [12].  

The host's genetic background, fetal gestational 

age, dose, and infection timing all play a role.  The 

placenta's inflammatory reaction might hinder 

placental function, lower fetal blood flow, and 

ultimately lead to miscarriage [13,8]. Findings 

demonstrated that TNF α might contribute to the 

pathogenesis of abortion [14]. However, the parasite 

T. gondii is a strong inducer of IL-12 production by 

dendritic cells (DC), that is why the earlier study 

found that the sera of toxoplasmosis-affected women 

had higher levels of IL-12 than the control group 

[15]. Thus, the immune response to toxoplasmosis is 

characterized by interplay between pro-inflammatory 

and anti-inflammatory cytokines.  Cytokine profiles 

are useful markers for estimating the patho-

immunological effects of toxoplasmosis [8]. The 

immune response may be influenced and motivated 

by an acute or chronic infection with the T. gondii.  

The current study was conducted to determine the 

presence of any relationship between toxoplasmosis 

and inflammatory factors and how this relationship 

affects the immune response modulation, more 

specifically the role of pro-inflammatory cytokines 

(IL 12, TNF α) in aborted women who visited Zakho 

Maternity Hospital, Zakho City/Kurdistan Region, 

Iraq. 

Material and Methods 

Study Design 

From June 2024 to February 2025, this study was 

conducted by randomly selecting 224 aborted 

women, aged 18 to 55, who visited maternity 

hospital in Zakho City, Duhok Province, Iraq. 

Sample Collections 

Five millilitres of venous blood were withdrawn 

from each contributor, and each sample was divided 

into two parts.  To estimate the Erythrocyte 

Sedimentation Rate (ESR) test using the 

Westergren's tube method (China), one portion was 

placed into a tube that was fully labelled with the 

patient's entire information.  To separate the serum, 

the leftover blood was placed in a separate labelled 

tube with clot activator. It was then centrifuged for 

five minutes at 4000 rpm and stored for serological 

testing.  Every serum sample was kept in a 2-ml 

Eppendorf tube, and all sample tubes were kept for 

further processing in the lab's deep freezer at -20 °C. 

Serological Testing  

The serological tests conducted in this study 

included the use of enzyme linked immunosorbent 

assay (ELISA) kits for the detection of anti-

Toxoplasma IgG and IgM antibodies (Bioactive 

Diagnostica, Germany) and immunological profiles 

such as pro-inflammatory cytokines (IL12, TNF-α) 

using DRG, Biocheck Company (Germany).   

Additionally, titter kits from MISPA-i3/AGAPPI 

DIAGNOSTIC (Switzerland GmbH) were used to 

determine (CRP). The test showed positive results in 

response to inflammation, and all procedures were 

completed in accordance with the instructions 

included with each test kit. 

Statistical Assessment 

The SPSS version 27 was used to assess the data.  

The link between IgG and IgM antibody 

seropositivity and various covariates was examined 

using the Pearson chi-squared test; Fisher's exact test 

was used in place of the chi-squared test when the 

"expected values were less than five" surpassed 20% 

of the cells in a table.  The McNemar test was 

applied to the matched data (IgG and IgM cross-

tabulation).  Once the p-value equalled or was less 

than 0.05, the results were deemed statistically 

significant. 

Results 

The total rate of seropositive cases was %25 

(56/224) which involves 19.6% (44/224) for IgG Abs 

and 5.4% (12/244) for IgM Abs, besides statistically 

high significant (P < 0.001) differences were 

observed both tests (Table 1). Concerning to age 

groups (Table 2), the maximum rate was recorded 

among age group (26-35) which was 21.4% (24/112) 

regarding to IgG and 10% (4/40) for IgM. 

Statistically there was non-significant relations 

documented concerning to both tests with age 

groups. Table (3) indicate the relation of 

seropositivity rate with gestational age, which 

recorded the highest rate among women who aborted 

at third trimester 33.3% (4/12) for IgG. While for 

IgM the highest rate recorded among women during 

second trimester 6.7% (4/60) and not significant 
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differences achieved statistically. Relating to to 

number of abortions the maximum rate represented 

among women who had experienced one abortion 

was 54.5% (8/16), 66.7% (8/112) for IgG and IgM 

respectively, and statistically there was significant 

differences only between seropositive IgG cases and 

number of abortions (Table 4). Concerning to 

inflammatory tests, the increased mean level of ESR 

were detected between seropositive and control 

groups related to IgG 211.6,160.9 mm/hr, and IgM 

322.0,160.8 mm/hr respectively and statistically 

shows significant differences between seropositive 

and control groups for both tests (IgG and IgM). 

Furthermore, concerning CRP the increased level of 

the mean indicated among seropositive cases than 

control group which was 232.7, 141.0 mg/dl, 

respectively and statistically highly significant (Table 

5). The results also showed that the infection with T. 

gondii has a significant effect at the level of IL 12 in 

the rate of concentration of seropositive Anti-

Toxoplasma Abs and seronegative (control) group 

which was 19.102.80, 7.920.45 pg/mL, 

respectively and this difference was statistically 

significant (P< 0.001). Similarly, for TNF-α shows 

higher rate in the mean concentration among 

seropositive anti-Toxoplasma antibodies than control 

group which was 99.1317.62, 62.0039.54 pg/mL, 

respectively but statistically was not significant 

(Table 6). 

Discussion 

Toxoplasmosis stays a significant public health 

concern globally. The study observes the total 

seropositive cases which was %25 (56/224) that 

involves of 19.6% (44/224) for IgG Abs and 5.4% 

(12/244) for IgM Abs, besides statistically shows 

significant differences among both tests. In 

comparison to the earlier study conducted in Zakho 

City among women of reproductive age, this result 

showed a twofold higher prevalence rate. The study 

found that the overall prevalence of anti-Toxoplasma 

Abs was 12.38% (78/630), with 11.58% (73) for IgG 

and 0.63 % (4) for IgM antibodies [16]. Similarly, 

Mahmood et al. (2013) [17] found that only 2.5% 

(10) of 400 samples had recent toxoplasmosis, which 

was indicated by the presence of positive IgM 

antibodies. They also found high significant 

(p<0.001) differences between the two tests.  

However, according to the frequency of positive IgG 

antibodies, latent toxoplasmosis was present in 

30.25% (121) of the samples. The sources of the 

samples may be the cause of this high outcome [16].  

As a result, samples for this study were only taken 

from women who had spontaneous abortions, who 

are more vulnerable to infections because of their 

weakened immune systems [18]. Moreover, the 

results showed the non-significant highest 

seropositivity rate among the age group of 26-35 

years which was 21.4% (24/112) regarding to IgG 

and 10% (4/40) for IgM. These findings differ with 

the research conducted by Mustafa et al. (2024) [19], 

who found that people aged 36–45 and 46–55 years 

had the highest rates of seropositivity for IgG, at 

41.73% (53) and 47.73% (22), respectively.  On the 

other hand, people between the ages of 18 and 25 

years had the highest seroprevalence of IgM 

antibodies, 10.05% (20).  However, only the IgG Abs 

showed significant (P=0.008) difference. 

Additionally, another study in Pakistan showed that 

middle-aged population (25–32 years) had the 

highest seropositivity of IgG Abs [19, 20], attributed 

the high seropositivity of anti- Toxoplasma 

antibodies among middle aged females to the 

lifestyle activities. Furthermore, the main probable 

cause of the change in infection rates among age 

groups is probably the difference in exposure levels 

to T. gondii oocysts across persons in different age 

groups [21]. As regard to different gestational ages, 

the highest rate 33.3% (4/12) for IgG Abs was 

displayed among women who aborted at the third 

trimester, while for IgM the highest rate 6.7% (4/60) 

was among women during second trimester. These 

results are consistent with a study conducted in 

Turkey that found mothers with congenital 

toxoplasmosis had a higher rate in the third trimester 

(56.2%), followed by the second trimester (25.2%) 

[22]. While in a study conducted in the same city, the 

highest rates of 20% and 6.7%, respectively for both 

IgG and IgM were found in the third trimester, but 

the differences were ere statistically non-significant 

between trimesters [23]. This might be attributed to 

the reason that most expectant mothers seek medical 

attention and care facilities early in their pregnancy; 

otherwise, as the gestation period lengthens, the 

danger of fetal loss would increase, and miscarriages 

can occur due to the infections [24]. As related to 

abortion numbers, the maximum rate was represented 

among women who had experienced one abortion 

which was 54.5% (8/16), 66.7% (8/112) for IgG and 

IgM respectively, with statistically significant 

differences between only IgG seropositive cases. The 

current study's findings contradicted with a study in 

Diyala City that found a proportion of women who 

had two abortions was more than twice that of 

women who had only one abortion [25]. 

Additionally, the present findings contradict with a 

study conducted in Baghdad City, which claimed that 

a substantially higher percentage of patients (55.3%) 

had two abortions [7]. Numerous factors, such as 

livestock production and management practices, the 

cleanliness of slaughterhouses and food processing 

facilities, the density of cats, consumer behavior, 

geographic location, altitude, and weather, can 

influence the prevalence of toxoplasmosis [7, 26]. 

About inflammatory tests, the increased mean level 

of ESR were detected between seropositive and 

control groups related to IgG (211.6,160.9 

mm/hr), and IgM (322.0,160.8 mm/hr) 

respectively and statistically shows significant 

differences. This result is consistent with an Egyptian 
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study by El-Henawy et al. (2017) [27] that found 

patients with high ESR levels had higher 

seropositivity of anti-Toxoplasma Abs than patients 

with low ESR levels. While Mizuri et al. (2024) [28] 

in a study performed in Zakho City among both 

males and females also, showed significant 

(P=0.049) in ESR level for patients seropositive for 

IgM Abs only. Our results also concur with a study 

conducted in Kirkuk City that found elevated ESR 

levels in anti-Toxoplasma seropositive individuals 

[29]. Furthermore, the ESR value displays 

noteworthy correlations with both gender and age, as 

its level rises with both. In addition, women are more 

vulnerable than men [30]. Also, for CRP the 

increased level of the mean indicated among 

seropositive cases than control group which was 

232.7, 141.0 mg/dl, respectively, with highly 

significant differences between them. In a 

comparable direction, another study found a strong 

correlation (P = 0.027) between IgG Abs and CRP 

tests [28]. Also, the current study result is consistent 

with a study conducted in Egypt where a high CRP 

rate was accompanied by a high IgG Abs 

seropositivity rate of 99.9% [27]. As a result, either a 

primary or secondary infection with the parasite T. 

gondii may stimulate the immune system, or alter it, 

and raise inflammatory markers [27, 28]. he results 

also showed that the infection with T. gondii has a 

significant effect at the level of IL 12 in seropositive 

Anti-Toxoplasma Abs and seronegative (control) 

group which was 19.102.80, 7.920.45 pg/mL 

respectively with statistically highly significant (P< 

0.001) differences. Likewise, a study conducted by 

Kanash and Yousif (2021) [15], demonstrated that T. 

gondii infection strongly impacts the rate of IL-12 

concentration at the P < 0.05 level, for seropositive 

anti-Toxoplasma gondii antibodies, the rate was 21± 

2.4, and for the control group, it was 8± 1.04 pg/mL. 

The T. gondii parasite is a strong inducer of IL-12 

production by dendritic cells (DC), which may be the 

cause of the elevated IL-12 levels in the sera of 

women infected with toxoplasmosis as compared to 

control once [31]. Concerning, TNF-α, this cytokine 

showed higher non-significant mean concentration 

among seropositive anti-Toxoplasma antibodies than 

control group which was 99.1317.62, 62.0039.54 

pg/Ml, respectively. Moghaddami et al. (2024) [8] 

stated that women who have a spontaneous 

miscarriage or stillbirth from congenital 

toxoplasmosis had higher TNF α levels in their 

placenta and peripheral blood, which may indicate 

that TNF plays a part in fetal loss.  In addition to the 

need for additional research, the TNF α-mediated 

pathway is critical for the immunological response to 

T. gondii infection and may be involved in abortion 

linked to congenital toxoplasmosis. A study showed 

that neutralizing TNF-α increases sensitivity and 

parasite loads reveal the crucial involvement of this 

cytokine [32]. While the present study contradicts 

with a study performed in Erbil City which found 

that the control group had higher levels of TNF alpha 

than those with seropositive toxoplasmosis (350, 120 

pg/mL) [33]. Therefore, the identification of T. 

gondii danger signals trigger a series of humoral and 

innate cellular reactions.  The production of IFN-γ, 

IL-12, TNF-α, and inducible nitric oxide synthase 

(iNOS), along with robust NK cell activation, 

dendritic cell maturation, and macrophage activation, 

all work together to restrict the reproduction of 

parasite tachyzoites [3]. 

Conclusion 

A significant systemic and local inflammatory 

response is implied by the raised levels of pro-

inflammatory cytokines IL-12 and TNF-α, as well as 

increased levels of ESR and CRP, observed in 

women who have had spontaneous abortions. These 

results provide credence to the theory that the 

pathophysiology of pregnancy loss may involve 

immune dysregulation and increased inflammatory 

action. Elevated IL-12 and TNF-α, which are 

identified for their contribution in triggering Th1-

type immune responses, may possibly impair 

maternal-fetal tolerance. These biomarkers 

cooperatively have the potential to be indicators of 

immune-mediated   pathways that underlie abortion 

and may direct upcoming therapeutic and diagnostic 

approaches meant to avoid inflammation-associated 

pregnancy problems. Correspondingly, to minimize 

potential reproductive complications, it is suggested 

that preventive strategies be integrated into public 

health policy, including routine screening for anti-

Toxoplasma antibodies prior to marriage, raising 

public awareness about toxoplasmosis and its 

reproductive implications through media campaigns 

and educational programs, Besides, where necessary, 

early treatment and immunological monitoring of 

infected individuals to prevent long-term 

consequences. 
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TABLE 1. The seropositivity of anti-Toxoplasma IgG and IgM Abs among aborted women 

Study Group No. tested 
Total Positives IgG+ IgM+ 

P-value 
No. % No. % No. % 

Aborted Women 224 56 25 44 19.6 12 5.4 < 0.001 

 highly significant statistically 

 

TABLE 2. The relationship of anti-Toxoplasma IgG and IgM Abs seropositive and age  

Age (years) No. tested 
IgG+ 

P-value 
IgM+ 

P-value 
No. % No. % 

18 - 25 40 8 20.0 

0.728 

4 10.0 

0.317 26 - 35 112 24 21.4 4 3.6 

36 - 45 72 12 16.7 4 5.6 

Total 224 44 19.6  12 5.4  

 

TABLE 3. The relationship between anti-Toxoplasma IgG and IgM Abs seropositive and stage of gestation  

Gestational age No. tested 
IgG+ 

P-value 
IgM+ 

P-value 
No. % No. % 

1st trimester 152 28 18.4 

0.455 

8 5.3 

0.870 2nd trimester 60 12 20.0 4 6.7 

3rd trimester 12 4 33.3 0 0.0 

Total 224 44 19.6  12 5.4  

 

TABLE 4. The relationship between number of abortions and the seropositivity of IgG and IgM Abs  

No. of Abortions No. tested 
IgG+ 

P-value 
IgM+ 

P-value 
No. % No. % 

Once 112 24 54.5 

0.002 

8 66.7 

0.709 Twice 76 12 27.3 4 33.3 

≥ Three times 36 8 18.2 0 0.0 

Total 224 44 100.0  12 100.0  

 highly significant statistically 

 

TABLE 5. Relationship of CRP and ESR with the seropositivity of IgG and IgM Abs 

Inflammatory 

Tests 

IgG+ 

(n=44) 

IgG- 

(n=180) P-value 

IgM+ 

(n=12) 

IgM- 

(n=212) P-value 

MeanSE MeanSE MeanSE MeanSE 

ESR mm/hr 211.6 160.9 0.006 322.0 160.8 < 0.001 

CRP mg/dl 232.7 141.0 <0.001 124.2 161.0 0.363 

 highly significant statistically 

 

TABLE 6. The relationship between seropositivity of anti-Toxoplasma IgG and IgM Abs and some immunological 

parameters   

Immunological Parameters 

Anti-Toxoplasma Abs (Positives) 

(n= 20) 

Anti-Toxoplasma Abs 

(Negatives=Control) 

(n= 10) 
P-value 

MeanSE MeanSE 

IL12 pg/mL 19.102.80 7.920.45 < 0.001 

TNF-α pg/mL 99.1317.62 62.0039.54 0.327 

 highly significant statistically 
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 .اٌؼشاقلسُ ػٍَٛ اٌح١اج، و١ٍح اٌؼٍَٛ، ظاِؼح صاخٛ، د٘ٛن،  ¹

 .ِشوض أتحاز ػٍَٛ اٌح١اج، ِشوض الأتحاز، ظاِؼح صاخٛ، د٘ٛن، اٌؼشاق ²

 .لسُ الأح١اء اٌذل١مح اٌطث١ح، و١ٍح اٌؼٍَٛ، ظاِؼح ٌٔٛط، أست١ً، اٌؼشاق ³

 

  الملخص

ذٛوسٛتلاصِا غٛٔذٞ ٟ٘ ؽف١ٍٟ أٌٟٚ داخً اٌخلا٠ا أرٙاصٞ ٠سثة داء اٌّمٛساخ، ٚرٌه ِٓ خلاي اسرخذاَ تشٚذ١ٕاذٗ 

اٌسطح١ح اٌرٟ ذُّىّٕٗ ِٓ اٌرٙشب ِٓ ظٙاص إٌّاػح ٌذٜ اٌّؼ١ف، ِّا ٠ؤدٞ إٌٝ ذؼط١ً ِساساخ الإشاساخ إٌّاػ١ح. ٘زا 

ٓ، ٚخاطح إٌساء اٌحٛاًِ، ح١س لذ ٠ؤدٞ إٌٝ حالاخ إظٙاع ِرىشسج. اٌرغ١١ش ٌٗ ذأش١شاخ ِرؼذدج ػٍٝ الأفشاد اٌّظات١

اِشأج  224ذُ ظّغ ػ١ٕاخ ِظً اٌذَ ِٓ  .اٌؼلالح ت١ٓ ِؤششاخ الاٌرٙاب اٌعٙاص٠ح ٚالإظٙاع٘ذف ٘زٖ اٌذساسح ٘ٛ فحض 

ل١اط ، ذلا٘ا T. gondii ػذ IgG ٚIgM ذؼشػٓ ٌلإظٙاع، ٚذُ فحظٙا ٌٍىشف ػٓ الأظساَ اٌّؼادج ِٓ إٌٛع

تاسرخذاَ ذم١ٕح الاِرظاص إٌّاػٟ اٌّشذثؾ  (TNF-α) أٌفا-ٚػاًِ ٔخش اٌٛسَ (IL-12) 12-ِسر٠ٛاخ الإٔرشٌٛو١ٓ

ِٚؼذي ذشس١ة وش٠اخ اٌذَ  C (CRP) ، تالإػافح إٌٝ تؼغ اخرثاساخ الاٌرٙاب ِصً اٌثشٚذ١ٓ اٌّرفاػً(ELISA) تالإٔض٠ُ

% ٌلأظساَ IgG ٚ5.4 % ٌلأظساَ اٌّؼادج19.6%، شٍّد 25ٌّظ١ٍح تٍغد إٌسثح اٌى١ٍح ٌلإ٠عات١ح ا .(ESR) اٌحّشاء

 فمؾ ف١ّا ٠رؼٍك تاخرثاس (P<0.002) وّا ظٙشخ فشٚلاخ ِؼ٠ٕٛح .(P<0.001) ، ِغ فشٚلاخ ِؼ٠ٕٛح ػا١ٌحIgM اٌّؼادج

IgG ٚػذد حالاخ الإظٙاع. ٚأظٙش اخرثاس ESR فشٚلاخ ِؼ٠ٕٛح (P=0.006, P<0.001) ِغ الأظساَ اٌّؼادج IgG 

ٚIgM ػذ اٌّمٛساخ. أِا اخرثاس CRP فأظٙش فشٚلاخ ِؼ٠ٕٛح ػا١ٌح (P<0.001) ِغ IgG ػلاٚج ػٍٝ رٌه،  .فمؾ

ت١ىٛغشاَ/ًِ(  0.45±7.92، 2.80±19.10ٚاٌرٟ وأد ) IL-12 ٚTNF-α ٌٛحظد ذشو١ضاخ ِشذفؼح ِٓ

عّٛػح اٌس١طشج، ٚوأد ت١ىٛغشاَ/ًِ( ػٍٝ اٌرٛاٌٟ ت١ٓ اٌّظاتاخ ِماسٔحً تّ 62.00±39.54، 99.13±17.62ٚ)

 .Tخٍظد اٌذساسح إٌٝ أْ ؽف١ٍٟ اٌرٛوسٛتلاصِا ) IL-12 .فمؾ تإٌسثح ٌـ (P<0.001) اٌفشٚلاخ ِؼ٠ٕٛح إحظائ١ًا

gondii ٟٕ٠ؼضص تشىً ٍِحٛظ الاسرعاتح إٌّاػ١ح اٌخ٠ٍٛح. تالإػافح إٌٝ رٌه، ذثُشص إٌرائط أ١ّ٘ح إظشاء اٌفحض اٌشٚذ١ )

تلاصِا لثً اٌضٚاض، ٚػشٚسج إظشاء اٌفحض إٌّاػٟ اٌّثىش ٌٍٕساء اٌحٛاًِ اٌّؼشػاخ ٌخطش ٌلأظساَ اٌّؼادج ٌٍرٛوسٛ

الإطاتح، وّا ذٛطٟ تـ ذؼض٠ض اٌٛػٟ اٌّعرّؼٟ حٛي اٌرٛوسٛتلاصِا ٚذثؼاذٙا الإٔعات١ح ِٓ خلاي اٌحّلاخ الإػلا١ِح 

 .ٚاٌثشاِط اٌرٛػ٠ٛح اٌرؼ١ّ١ٍح

ُّعٙؼاخTNF-αأٌفا )-(، ػاًِ ٔخش اٌٛسIL-12َ) 12-إٔرشٌٛو١ٓداء اٌّمٛساخ، : الكلمات الذالة  .(، صاخٛ، إٌساء اٌ
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