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Abstract 

       Toxoplasmosis is the general term for infection and disease in man and animal caused by a parasite called 

Toxoplasma gondii, this disease is prevalent among different categories of people, Heart disease are one of them. 

Because of the dormancy status of T. gondii, there is ambiguity and variation in the immunity of patients. This study 

aimed to investigate the immune status of heart disease patients infected with toxoplasmosis. Two hundred and fifty 

samples of both heart disease patients and controls had been tested by ELISA technique to detect anti-Toxoplasma Abs 

(IgG and IgM). The positive samples with toxoplasmosis were tested to detect the level of interleukins (IL-10, IL-12 

and IL-17). 

       The result of this study revealed the prevalence of toxoplasmosis among heart disease patient in about (43.33% IgG 

and 0.66% IgM). The results of interleukins appeared high level of IL-12 (82.85 pg./ml) in heart disease patients 

infected with toxoplasmosis when compared with control (60.97 pg./ml) with significant difference between them at 

p≤0.05, while there was no significant difference in IL-10 between patients and controls. The results also showed 

decreased level of IL-17 in patients with heart disease. The increased level of IL-12 in patient with heart disease 

infected with toxoplasmosis indicate to the activity of cell mediated immunity in those patients and may be lead to 

provoke an inflammatory status in the heart valves and muscle then worse heart disease to be sever and need 

complicated treatments.  
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بالتوكسااااوبلازماا صااااذا الماااارب مرت اااار بااااين داء المقوسااااات صااااو مصاااابم  عااااام ل صااااابة  والماااارب  ااااي اعرسااااان والحيااااوان يساااابب  ب يمااااي يعاااار         
 ئااااات مةتم ااااة ماااان الب اااارا وماااان ضاااامرحم مرضاااان  القمااااب ل بساااابب الحالااااة الساااااكرة ةالكامرااااة  لمب يمااااي صرالاااا  اةااااتلا  و مااااوب  ااااي الحالااااة المراعيااااة 

اء المقوسااااات د وقااااد تاااام اةتبااااار لممرضاااان المصااااابين بااااالب يمي ل صااااد ت صااااذق الدراسااااة ملاااان التحقياااا   ااااي الحالااااة المراعيااااة لمرضاااان القمااااب المصااااابين بااااد
ماااااائتين وةمساااااون عيرااااا  مااااان كااااا) مااااان مرضااااان القماااااب  والسيبرةةازصاااااحاء  بلساااااتعما) تقرياااااة ال ليااااازا ةتقرياااااة ا رااااازيم المااااارتبب  لمك ااااا  عااااان ازجساااااام 

  21-17د 21-12 د21-11ةالمضااااااادة لب يمااااااي التوكسااااااوبلازما د كااااااذل  تاااااام اةتبااااااار العيرااااااات الموجبااااااة لمتوكسااااااوبلازما لتحديااااااد مسااااااتويات ازرترلوكيرااااااات 
% بالرساااااابة  66ل1  و2gI%  لمجساااااام  المضاااااااد ة 33ل43ل أضااااااحرت رتااااااائة صااااااذق الدراسااااااة ارت ااااااارب يمي  التوكسااااااوبلازما بااااااين مرضاااااان القمااااااب برساااااابة  

    اااااااي مرضااااااان   85لIm  ̸5g 82  21 -12  ل أماااااااا رتاااااااائة اةتباااااااار ازرترلوكيراااااااات أضاااااااحرت أرت اااااااا  مساااااااتو  ازرترلاااااااوكين  2gIلمجسااااااام المضاااااااادة 
حيااااااث اضااااااحرت  ااااااار     97لmI  ̸  5g  61   21- 12القمااااااب المصااااااابين بب يمااااااي التوكسااااااوبلازما عرااااااد مقاررتحااااااا ماااااا  عيرااااااات الساااااايبرة ازرترلااااااوكين 

كاااااذل  باااااين مرضااااان القماااااب  وعيراااااات السااااايبرة  د  21-11د بيرماااااا   توجاااااد اةتلا اااااات واضاااااحة  اااااي مساااااتو  ازرترلاااااوكين   5≤15ل1معراااااوي بيااااارحم عراااااد
 ااااااي مرضاااااان القمااااااب المصااااااابين بااااااداء  12 ااااااي مرضاااااان القماااااابل زيااااااادة مسااااااتو  ازرترلااااااوكين  17أضااااااحرت الرتااااااائة أرة اااااااب  ااااااي مسااااااتو  ازرترلااااااوكين 

المقوسااااات ي ااااير الاااان ر اااااب المراعااااة الةمويااااة  ااااي مرضاااان القمااااب  ا ويمكاااان أن ياااالدي ملاااان م ااااارة حالااااة التحاااااب  ااااي صاااامامات القمااااب والعضاااالات  اااام  
    ر  دة  والحاجة لممعالجة المعقدةل أمرب القمب ازك

 

1. Introduction : 

    Toxoplasma gondii is a parasite and is a member of 

the phylum Apicomplexa, is an obligate intracellular 

parasite which is capable of infecting virtually human 

and other warm-blooded animals (Steven et al.,2008). 

The infection of T. gondii is distributing in all global 

population, serological data indicates that about one – 

third of all population has been infected with T.gondii 

(Rosso et al., 2008). Human may be infected for long 

period of life but without any symptoms unless 

immunosuppression happens (Herrmann  et al.,2010). 

Birds and humans considers as intermediated hosts, 

while cats (Felidae) are definitive host, goats and sheep 

are very important intermediated host sources for 

infection with toxoplasmosis (Sevgili et al .,2005). The 

infections of T.gondii  is variable and related with many 

of factors including age , nutritional habits, 

sociocultural, contact with cats and environmental 

conditions (Barbosa  et al .,2005). T. gondii infection 

stimulates both cell mediated immunity (CMI) in 

addition to humoral immune response as antibody 

production, which includes IgM and IgG antibody. 

(Phuangphet ,2008). Cytokines have been described 

(McDermott ,2001), as a huge array of relatively low 

molecular weight, pharmacologically active proteins 

that are secreted by one cell for the purpose of altering 

either its own functions (autocrine effect) or those of 

adjacent cells (paracrine effect) (Patrizi, 2008). The 

immune system includes pro-inflammatory cytokines 

that can enhance the functions of other cytokines and 

the immune response and anti-inflammatory cytokines 

that suppress this response; various interleukins (ILs) 

stand out in these responses (Shankaran et al .,2001). 

They are primarily synthetized by T cells, monocytes, 

macrophages and endothelial cells. The functions of ILs 

include the facilitation of communication among 

immune system cells, regulation of transcription 

factors, and control of inflammation, cell 

differentiation, proliferation and antibody secretion 

(Salazar-Onfray et al ., 2007). A number of different 

host cells and compartment are involved in innate 

response to T,gondii and interplay between these cell, 

particularly with regard to production of Interleukin 12 

( IL-12), Interferon gamma ( IFN-y), Tumour Necrosis 

Factor (TNF), Nitrogen monoxide ( NO ), an Reactive 

Oxygen Intermediates (ROI) and other factors  , IFN- γ 

and α (which activate macrophages function) are 

important for controlling tachyzoite replication during 

both acute and chronic phases of infection, IL-10 and 

IL-12 appear to be crucial at the initial phase of 

infection and less important during chronic 

toxoplasmosis. IL-12 is clearly important in initiating a 

strong and effective cell -mediated immunity against  T. 

gondii  tachyzoite, IL-10 appears to modulate both IL-

12 and IFN -γ synthesis in vivo, avoiding an excessive 

immune response that could cause extensive 

inflammation and host tissue damage. IL-10 and IL- 12 

are two major antagonist involved in regulating IFN- γ 

synthesis during the initial phases of infection (Butcher 

et al.,2005). Myocarditis has rarely been reported as a 

manifestation of acute toxoplasmosis. This 
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manifestation may occur in isolation or as part of a 

broader clinical spectrum of illness. Pericardial 

effusion, constrictive pericarditis, arrhythmias, and 

congestive heart failure in patients with T. gondii 

myocarditis have been described (Hidron ,2010). 

During the inflammatory reaction, anti-inflammatory 

cytokines are also formed and tend to modulate the 

inflammatory process. Whereas a large body of 

evidence exists to support a role for proinflammatory 

cytokines in atherosclerosis (ROSS ,1999). 

 

2. Materials and Methods: 

2.1. Sample Collection  

    One hundred and fifty samples of blood had been 

collected at period from August 2016 till November 

2016 from patients with heart disease, they lying or 

visit Heart Medical Centre in Thi - Qar province. 

According to gender, the patients divided in to 81 males 

and 69 females with age range from18 to 82 years old. 

One hundred samples of blood had been collected from 

apparently healthy persons as negative control, dividing 

according to gender into 60 males and 40 females their 

age from 19 to 56 years old. 

    6ml of venous blood were collected in sterile 

conditions, and then the blood was placed in gel tubes 

and allowed to clot at room temperature, centrifuged at 

3000 round per minute (rpm) for 10 minutes and sera 

were dispensed into 4 Eppendorf tubes, and stored at -

20 ° C. 

2.2. Detection of T. gondii:  

    This assay was performed according to 

manufacturer´s procedure using the commercial kits 

(Foresight, USA) for the detection of anti-Toxoplasma 

IgG and IgM antibodies. The results were read by 

ELISA reader. 

2.3. Detection of  IL-10 , IL-12 and IL-17 : 

     Enzyme-Linked Immunosorbent Assay this assay 

was performed using the commercial kits (Elabscience, 

Chines) for the detection of IL-10, IL-12 and IL-17. 

The was done according to  the manufacturer´s 

instructions. The optical density (OD) is measured by 

ELISA reader at a wavelength of 450 nm.
 

2.4. Statistical Analyses:  

    The significance of differences in proportions was 

analysed by Fisher
,
s exact test and Chi square test . 

Data were entered into SPSS version 20 and P ≤ 0.05 

considered statistically significant. 

 

3. Results: 

     The results of the present study showed presence of 

anti-Toxoplasma IgG Abs in 65 of 150 (43.33%), and 

the result of ELISA- IgM test was 1 of 150 (0.66 %). 

The results also showed presence of anti - Toxoplasma 

Abs in apparently healthy subjects (negative controls), 

17 of 100 (17%) were IgG positive while 2 of 100 (2%) 

were IgM positive, table (1) explain the details. 

However, the results indicate to the presence of 

significant differences (p< 0.05) between heart disease 

patients and controls in the seropositivity of anti-

Toxoplasma Ab. 

       The results of measurement level of interleukins in 

the present study showed elevation in the level of IL-12 

(82.85 pg./ml) in heart disease patients comparing to 

controls group(60.97 pg./ml) and there was significant 

difference P < 0.05, the results of IL-10 showed no 

significant difference between heart disease patients 

and controls, while IL-17 level was decreased (36.72 

pg./ml) in patients of heart disease infected with 

toxoplasmosis as in table(2). For specify the role of 

interleukin in heart disease patients infected with 

toxoplasmosis, the interleukins measured in controls 

whose have anti-Toxoplasma Abs, table (3) and the 

results indicate to the presence of significant difference 

at (p<0.05) in the level of IL-12 between controls 

whose anti-Toxoplasma Abs and controls whose not. 

While there was no significant difference in IL-10 and 

IL-17 levels. 

      The results of correlation coefficient indicate to 

little correlation between anti-Toxoplasma IgG and IL-

10 and same one between anti-Toxoplasma IgM and IL-

12 and there was no correlation between anti-

toxoplasma Abs and level of IL-17.  
 

 

 

 

 

 

 

 
Table 1: Seroprevalence of anti-Toxoplasma Abs in heart 

disease patients and apparently healthy controls using 

ELISA 
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4. Discussion: 

        In the present study, the results showed elevating 

in the level of IL-12 in heart disease patients whom 

infected with toxoplasmosis comparing with controls , 

this was matched with results of other studies  (Abdul-

lateef and Sabah,2012; Alkhanak et al .,2015), and 

different from others (Al-Khafajhi et al., 2011). 

Production of IL-12 and IFN-γ is essential to control 

infection by T. gondii, IFN-γ synergizes with IL-12 to 

drive the differentiation of Thp to Th1 phenotype, 

express IL-12 receptor on T cells, and inhibit the 

antagonist IL-4 to prevent the differentiation of Thp 

towards Th2 phenotype (Cordeiro et al .,2008). The 

role of IL-12 in toxoplasmosis including induces 

production of  IFN-γ from natural killer (NK) cells and 

T cells, IFN-γ signaling promotes the development of a 

number of activator of transcription 1 (STAT1)-

dependent anti-parasitic effector mechanisms, including 

reactive oxygen intermediates (ROI) production and 

p47 GTPase upregulation (Tait  and Hunter, 2009).  

Results of current study showed a decrease in the mean 

serum level of IL-17 in heart disease patients with 

toxoplasmosis seropositive when compared with its 

serum levels in control. The role of IL-17 is 

controversial, some studies indicate the role of IL-17 in 

toxoplasmosis involved in the development and early 

recruitment of neutrophils, which are essential to clear 

the parasites during initial stages of infection (Yisong 

and Richard,2009). However, in the current study the 

Table 2: The interleukins level in heart disease patients 

with seropositive toxoplasmosis and in apparently healthy 

controls 

Table 3: The interleukin levels among apparently healthy 

subjects whom have anti-Toxoplasma Abs and who was 

not have anti-Toxoplasma Ab. 

Table 4: The Correlation coefficient between interleukins 

level and anti-Toxoplasma Abs IgG and IgM in patients 

with heart disease 
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role of IL-17 may be dysregulated and provoke 

toxoplasmosis in heart disease patients towards 

chronicity. On the other hand, the results of IL-10 

showed no significant difference between heart disease 

patients and controls and this may be because the 

increasing level of IL-12 that have antagonist effect 

with IL-10. The results of correlation coefficient 

indicate to little correlation between anti-Toxoplasma 

IgG and IL-10, this low level of  IL-10 during chronic 

or past infection with toxoplasmosis in the current 

study match the results of other studies (Al-Khafajhi et 

al .,2011), IL-10 plays a vital role in controlling the 

inflammatory response during chronic phase of T. 

gondii infection(Wilson  et al .,2005). IL-10 serves a 

dual important role during acute toxoplasmosis, by it 

inhibits IFN-γ production and the proliferation of T-

lymphocytes, thus preventing a potentially protective 

Th1 immune response. Such T-cell-dependent immune 

suppression exerted by IL-10 primarily appears to avoid 

overwhelming inflammation which eventually leads to 

death. IL-10 may also deactivate macrophages, thus 

reducing IFN-γ-induced toxoplasmacidal activity and 

facilitating intracellular parasite survival. Hence, IL-10-

induced immune suppression following infection with 

T. gondii is beneficial for both the parasite and the host 

and favors a stable host - parasite relationship (Ellis-

Neyer et al.,1997). Concerning relation of heart disease 

and toxoplasmosis, the present finding was compatible 

with finding of Hidron et al. (2010) ,who found that 

T.gondii is the reason for myocardiasis and 

pericardiasis, T.gondii is the second relevant pathogen 

in protozoan myocarditis  (Feldman and McNamara, 

2000 ; Kirchoff et al .,2004), whearas this finding  is 

incompatible with finding of  Tallab, Al-Autabbi, et al. 

(2012) , who found there is no any relationship between  

T.gondii and athersclerosis. 

    In case of relation of IL-17 and IL-12, the present 

study revealed that there was an association between 

increase serum level of Il-17 and IL-12 whereas there 

was an inverse relationship between serum level of IL-

17, IL-12 and IL-10, that mean there was a concomitant 

increase of both IL-17 and IL-12 in the sera of samples 

with toxoplasmosis, while the level of IL-10 was low in 

the same samples, this results are compatible with 

finding of Kareem et al. (2012). 

 

References 

* Abdul-lateef, Huda I, and Sabah A Al-najar 

(2012). “Original Article The Levels of IFN- , IL-

12 And Testosterone Hormone in Persons with 

Asymptomatic Toxoplasmosis.” 54(December 

2009): 2010–13. 

* Al-Khafajhi, Younis Abdelredha K.et al ., (2011). 
“Assessment of IL-10 and IL-12 Level among 

Certain Group of Acute Toxoplasmosis Infections 

in Babylon Aborted Women .” 14(1): 173–80. 

* Alkhanak, Yassmein R, Sabah N Alwachi, and 

Khawla H Zghair (2015). “The Effect of 

Toxoplasmosis Infection on Interleukin-12Level 

During Human Maturity in Baghdad Province   

IL -12:  65(3 :)065–53  

* Barbosa, I.R.; C.M. Holanda. and V.F. Andrade – 

Neto (2009).  Toxoplasmosis screening and risk 

factors amongst pregnant female in natal, 

Northeast Brazil.Trans. R.Soc.Trop. Med. Hyg., 

103:377-382. 

* Butcher BA, Kim L, Panopoulos AD, Watowich 

SS, Murray PJ, Denkers EY(2005). IL-10-

independent STAT3 activation by Toxoplasma 

gondii mediates suppression of  IL-12and TNF-

alpha in host macrophages. Microbiology and 

Immunology, 174(6):3148-52.  

* Cordeiro C.A, Moreira P.R, Costa G.C, Dutra 

W.O, Campos W.R, Orefice F, et al. (2008). 
Interleukin-1 gene polymorphisms and 

toxoplasmic retinochoroiditis. Mol Vis; 14:1845-

1849. 

* Ellis-Neyer L, Grüning G, Fort M, Remington JS, 

Rennick D, Hunter CA. (1997). Role of 

interleukin-10 in regulation of T-cell-dependent 

and T-cell-independent mechanisms of resistance 

to     T. gondii. Infect Immun; 65: 1675-1682. 

* Feldman A.M., McNamara D( 2000). Myocarditis. 

N. Engl. J. Med. 343, 1388-1398. 

* Herrmann, D. C. ; N. Pantchev; M. Globokar-

Vrhovec; D. H. Barutzki ; A. Wilking; C. G. 

K. Luder ; F. J. Contraths and G. 

Schrres(2010). Tipical Toxoplasma gondii 

genotypes identified in oocysts shed by cats in 

Germany. Inter. J. Parasitol.40:285 -292. 

* Hidron , Alicia et al. (2010). “Cardiac Involvement 

with Parasitic Infections “.Clinical Microbiology 

Reviews 23(2):324-49. 

* Kirchoff L.V., Weiss L.M. , Wittneer M., 

Tanowitz H.B, 2004. Parasitic diseases of the 

heart. Front Biosci. 9, 706-723. 



University of Thi-Qar Journal Of Science (UTsci) 
Website: http://jsci.utq.edu.iq                                                                       Email: utjsci@utq.edu.iq 

Volume 6, Number 2, June 2017 

 

07 

 

* McDermott MF,(2001). TNF and TNFR biology in 

health and disease. Cellular and Molecular 

Biology (In the Press). 

* Mohammed, Kareem G, Baqur A El-shammary, 

and Salman A Al-jobouri. (2012). “The Role T-

Helper-17 in Toxoplasmosis among Women with 

Abortion.” 15(1): 239–44. 

* Patrizi, Robert Michael(2008). The influence of 

acute resistive exercise on inflammatory markers 

in the blood of obese, postmenopausal women. 

May, 2008. 

* Phuangphet W (2008).Toxoplasmosis: 

Pathogenesisand immuneresponse. Thammasat 

Medical Journals.(8):pp;487. 

* Ross R, (1999): Atherosclerosis: An inflammatory 

disease. N Engl J Med 340:115–126. 

* Rosso, F. ; J. T. Les and A. Agudelo(2008). 
Prevalence of infection with Toxoplasma gondii 

among pregnant women in Cali, Colombia, South 

America. Am. J.Trop. Med. Hyg.78:504-508. 

* Salazar-Onfray F, Lopez MN, Mendoza-Naranjo 

A(2007). Paradoxical effects of cytokines in 

tumor immune surveillance and tumor immune 

escape. Cytokine & growth factor reviews 18: 

171-182. 

* Sevgili, M. C. B. ; S. Nalbantoglu and 

Z.Vatansever (2005). Deter- mination of 

Seropositivity for Toxoplasma gondii in sheep in 

Sanliurfa Province. Turkey. J. Vet. Anim. Sci., 

29:107-111. 

* Shankaran V, Ikeda H, Bruce AT, White JM, 

Swanson PE, et al.(2001). IFNgamma and 

lymphocytes prevent primary tumour 

development and shape tumour immunogenicity. 

Nature 26: 410. 

* Steven, E. ; B. Schmitt; A. Golovko;E. Mehdi; and 

K.Santanu(2008): Toxoplasmosis. Chapter 2. 9. 

10. In: Barry, O. N. (ed.). Terrestrial Manual. 6
th 

ed. OIE Scientific Publications. 

* Tait, E. D., & Hunter, C. A. (2009). Advances in 

understanding immunity to Toxoplasma gondii. 

Memorias Do Instituto Oswaldo Cruz, 104(2), 

201–210. https://doi.org/10.1590/S0074-

02762009000200013. 

* Tallab, Tariq Q, Jabbar R Al-Autabbi, and Dhiaa 

K Al-Umer (2012). “T. gondii  Infection with 

Ischemic Heart Diseases The Study of 

Association Between T. gondii Infection with 

Ischemic Heart Diseases.” the Iraqi Postgraduate 

Medical Journal 11(4): 557–61. 

* Wilson EH, Wille-Reece U, et al.(2005). A critical 

role for IL-10 in limiting inflammation during 

toxoplasmic encephalitis. Journal of 

neuroimmunology; 165(1-2):63–74.  

* Yisong,Y.W. and Richard,A.F. (2009). How diverse 

CD4 effector T cells and their functios. J of Mol 

cell biology 1:20-36. 

* Zhou P., Chen Z., Li. H., Zheng H., He. S., Lin. R. 

and Zhu. X. (2011). Toxoplasma gondii 

infection in humans in China. Parasites and 

Vectors, 4:165–163. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


