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1. Introduction 

     Toxoplasma  gondii  is  highly prevalent  pathogenic  protozoa  which  infect a broad range of 

warm-blooded  animals, including humans [21,31]. The infection has a worldwide distribution, about 

one-third of  humanity  has  been  exposed  to this  parasite, but  seroprevalence  differs  greatly  

between  countries  (less than 10% to more than 90%) and population group ]4[. Infection of pregnant 
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ABSTRACT 

 
Toxoplasma  gondii is  an  intracellular  parasite  infected large 

proportion  of  the  world  population, but  mostly  without  visible clinical 
signs in immunocompetent patients. The present  study   was performed   to  
determine  the  levels  of  cytokines  (IL-12 , IFN-γ) and  human  proflin-1 
(PFN-1) in the sera  of  60 aborted women with seropositive anti-
Toxoplasma antibodies (55 seropositive IgG and 5 seropositive IgM ) as 
case group and 30 healthy women (15 non pregnant and 15 pregnant 
women) as control groups  in Women's and children Hospital in Al-
Qadisiyah province  from  December / 2015 till March / 2016, Five  ml of  
venous blood sample was obtained from each woman under sterile 
condition. Serum samples of aborted women were all positive for 
Toxoplasma antibodies by ELISA method as a result of a previous study 
back to us. Cytokines and profilin-1 were estimated in all samples, a 
significant increase in the concentration of interleukin-12 was observed in 
the aborted women with toxoplasmosis and a significant decrease in the 
concentrations of both interferon gamma (IFN-γ) and profilin-1(PFN-1) 
compared to the control group at probability (0.05). These results confirm 
the overlapping role between Toxoplasma infection and abortion on 
immune factors. 
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women may result either in abortion or congenital infection of the fetus. The congenital infection of 

fetuses results in hydrocephalus, intracranial calcification and retinochoroiditis ]25[.    

     Women can transmit the infection transplacentally to their unborn fetus, this often can occur during 

an acute infection acquired during pregnancy. The risk of congenital diseases is lower (10-25%) in 

case of injury to the mothers during the first trimester but is more likely to produce serious damage, 

and highest (60-90%) in case of injury to the mothers during the third trimester. The overall risk of 

congenital infection of the acute T. gondii infection during pregnancy ranging about 20-50% ]17[. T. 

gondii has the ability to evade the abandonment of the host immune system in killing machine early 

macrophages, so they infect macrophages and is also considered as a target for T cells because of the 

intense expression of MHC class II, also pushes the counter regulatory molecules by infections such as 

cytokines or Interleukins. The host defense through the inflammatory response regulation may be, it 

will hinder the cytokines produced by Th1 and antimicrobial activity of macrophages ]16[. 

     Cytokines  play an important role  in the pathogenesis of pregnancy loss  toxoplasmosis, but equally  

important, proved to be differences in the genes encoding cytokines to interfere with the expression of 

these molecules may have a vital part in gene organizing in inflammatory  response, and impedance or 

exposure to infection, including  toxoplasmosis ]22[. 

     Macrophages, T lymphocytes and natural killer (NK) cells, on one hand, and cytokines, moreover, 

are the main elements involved in the immune response against T. gondii.  The  antibodies show  to 

play a secondary  role, but  remain  an  important  means  to  prevent re-infection  by a parasite ]3[. 

Prior  studies   have  appear  that  IL-12  produced   by dendritic cells (DCs), macrophages and  

neutrophils in infected animals which  is  responsible  for  the  induction  of  T helper1 cell (Th1) 

responses  and  removal  T. gondii  ]13,10,32[.  

       IL-12 supports production of interferon-γ (IFN-γ) during T. gondii infection ]14[, Resistance  to T. 

gondii  is  highly based on IFNγ and therefore on  IL-12 ]11[, and  IFNγ is necessary  to stimulate T 

cells responses and resistance to T.gondii ]29,30[.Together, the IFNγ and IL-12 pathways activate 

effector mechanisms in a variety of cell types, leading to control of T. gondii infection ]15[.The current 

study was planned to discover the relationship between some immune factors and toxoplasmosis and 

the effect of abortion on those factors, to complete this goal, the levels of some important cytokines 

(IL-12 and IFN-γ) and PFN-1 in women with or without abortions should be determined. 
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2. Materials and methods  

      Blood Samples were collected from 60 aborted women aged 15-44 years and 30 pregnant (15) and 

non-pregnant (15) women aged 20-37 years. The samples were obtained during their visit to the 

Women and Children's Hospital in Al-Qadisiyah province. The levels of cytokines interleukin-12, 

interferon-gamma and profilin-1 by using enzyme-linked immunosorbent assay (ELISA) were 

estimated. All serum samples of aborted women were positive for anti-toxoplasma antibodies by 

ELISA as a result of a previous study back to us (55 seropositive IgG and 5 seropositive IgM.), The 

use of the kits Manufacturer of the company Elabscience/ China to measure the concentration of IL-12, 

IFN-γ and PFN-1, It was measurement according to the instructions of the manufacturer of the kits. 

 Statistical analysis was performed with SPSS version 19 for comparsion among different groups of 

study, one way anova test and Post Hoc test  as Fisher’s Least Significant Difference (LSD) were used. 

3. Results 

     The results in table (1) show  that  the patients (aborted women)  with positive IgG antibody for 

Toxoplasma gondii have significant  increase  in  IL-12 concentration in comparison with pregnant 

control , while  no significant  increase in  IgM  in comparison  with  control groups at LSD value 

(30.28). 

Table (1) IL-12 concentration among patients and control groups. 

The Study groups N 
Mean 

Pg./ml 

Std. 

Deviation 
LSD Value 

 

Aborted women with 

Toxoplasma IgG Positive 
55 91.26 34.74 

 

30.28 

Aborted women with 

Toxoplasma IgM Positive 
5 62.34 29.28 

Healthy Pregnant Control 15 55.28 23.43 

Healthy non-Pregnant 

Control 
15 61.38 20.91 

Total 90 78.68 39.33 

 

      The results in table (2) show that the concentration of IFN-γ were lower in positive IgM aborted 

women than IgG, both groups of patients have significant decreased in comparison with pregnant 

control. While IgM positive patients have significant decreased in comparison with healthy pregnant 

and non-pregnant control groups at LSD value (19.33). 
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Table (2) INF-γ concentration among patients and control groups. 

The Study groups N 
Mean 

Pg./ml 

Std. 

Deviation 
LSD Value 

 

Aborted women with 

Toxoplasma IgG Positive 
55 62.26 28.53 

 

 

19.33 

Aborted women with 

Toxoplasma IgM Positive 
5 43.02 10.86 

Healthy Pregnant Control 15 83.98 67.77 

Healthy non- Pregnant 

Control 
15 66.03 33.70 

Total 90 65.44 38.64 

 

     The results in table (3) show that the human profilin-1 level were low in infected patients with IgG 

and IgM antibodies in comparison with healthy pregnant and non-pregnant control groups at LSD 

value   (230.14).  

 

Table (3) PFN-1 concentration among patients and control groups. 

The Study groups N 
Mean 

Pg./ml 

Std. 

Deviation 
LSD Value 

 

Aborted women with 

Toxoplasma IgG Positive 
55 867.74 325.75 

 

 

230.14 

Aborted women with 

Toxoplasma IgM Positive 
5 728.40 262.37 

Healthy Pregnant Control 15 1191.46 386.07 

Healthy  non-Pregnant Control 15 1096.40 327.26 

Total 90 952.06 255.12 

 

4. Discussion 

      IL-12 required to resist  acute and chronic toxoplasmosis, and this goes  back  to a fundamental  

role  in stimulating  the  production  of  IFN-γ and  facilitates  the  formation  of  TH1 type, response 

]11,28[.  The results of the current study showed that patients with toxoplasmosis have a higher 

concentration of IL12 compared to the control group. This is due to the fact that the infected with 

Toxoplasma gondii stimulates strong CMI characterization by Th1-cell high response ]28,20[. These 

findings are compatible with Kareem ]18[ where the results showed a significant difference between 

aborted women with T. gondii and healthy women in the level of IL-12. 
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      IFN-γ has a huge role in the immune response against T. gondii, it is working to resist the parasite 

and its inhibition through several  of  mechanisms  and  materials that works  to  stimulate  to kill the 

parasite, or transferred from the phase rapid multiplication  to the slow  phase  by a  range of  

influences, including  nitric oxide ]12[, as well as increase the  effectiveness  Indoleamine2,3-

dioxygenase, which works to break  down tryptophan, which  is important  for  the  growth  of  the  

parasite ]23[, also IFN-γ works to stimulate  IgG positive  antibody, Dendritic cells ,  Natural  killer 

cells and  Macrophages to swallow and  kill the  parasite  and  is  produced  from natural killer cells 

and white blood cells neutrophil ]26[. 

      The present  study show that lower level of  INF-γ was seen in patients with acute infection in 

association with anti-toxoplasma IgM infection  in  comparison  with chronic infection or patients with 

high IgG level , this result might be show that the immunocompromised condition due pregnancy state 

followed by abortion of  female infected with Toxoplasma, caused  reactivation of  the  previous  

exposure or latent infection , so the interferon level not sufficient to activate  the immune  system,    

IFN-γ in certain condition such as Toxoplasma infection  produced  by  neutrophil  rather  than other 

immunological cells, so that in such condition there is no functional neutrophil well produced  and  the  

interferon  reduced  or  remain in normal concentration as well as there is no relation to IL-12 

induction of immunological cells to produce IFN-γ.     

     This mechanism was explained by Andrade et al. ]7[ ,who mentioned  that , Exposure  to  gamma  

interferon (IFN-γ) and members of  the  tumor  necrosis factor (TNF) cytokine family is thought to 

activate cell autonomous mechanisms that restrict parasite replication and/or  promote  pathogen  

clearance .  Clearly indicate that elimination of T. gondii by primed macrophages is IFN-γ dependent 

and functions.  These toxoplasmacidal and toxoplasmastatic activities explain the pivotal role of IFN-γ 

signaling in resistance of T. gondii in vivo.  In other study done by Ohshima et al. ]24[ mentioned that, 

Neutrophils provide an important innate source for IFN-γ; the mechanisms that regulate neutrophil-

derived IFN-γ are not well understood because this IFN-γ is not regulated by TLRs or by interleukin-

12 (IL-12). Interferon-γ (IFN-γ) is crucial for survival during Toxoplasma gondii infection. Production 

of this cytokine by natural killer (NK) cells is dependent on the Toll-like receptor 11 (TLR11)-

mediated recognition of T. gondii profilin by dendritic cells (DCs). Both CD4
+
 T cell-derived and 

CD8
+
 T cell-derived IFN-γ is essential for resistance to T. gondii during the chronic stage of infection. 

      IFN-γ is produced at high levels in acutely infection at 7 days post infection and remains   even at 3 

wks. post infection. Clearly, IFN-γ is a potent immune effector and, yet, Toxoplasma is not cleared but 

persists in immunocompetent hosts.  For optimal control of  Toxoplasma  replication  in  vitro, host 

cells should be activated with   IFN-γ  before infection , if the cells are infected first, subsequent 
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exposure  to  IFN-γ  is unable  to control  infection  and the parasite grows  normally.  T. gondii is an 

obligate intracellular parasite that induces a strong IFN-γ-driven cell-mediated immune response in its 

mammalian hosts. This response is critical for the resolution of acute infection   and control of a 

chronic, latent infection in the CNS. The various cell types are activated by IFN-γ to acquire potent 

toxoplasmacidal mechanisms ]19[. 

      Perhaps  the  reason for the decline in the level of  IFN-γ in aborted women  are  also  other  

reasons, for example  infected with other illnesses women may have  caused  the  decline  in  IFN-γ. 

These diseases were diabetes  and  this  was  confirmed in a study by Al-Moussawi and Al-Quraishi 

]5[, They have  shown  that the decrease  in  the  concentration of  IFN-γ in aborted  women  infected 

with T. gondii, and  they suffer from diabetes time at the same  time (decrease its concentration in 

patients  with  diabetes  as a result of  an  imbalance in the functions of  the lymphocytes cells that 

produced by) this does  not mean  that  all  aborted  women  infected with toxoplasmosis  who  

dropped  their  IFN-γ  concentration  are  Suffer from diabetes, but diabetes is an example of these 

diseases that has caused  this  decline. The  current study did not coincide with other studies  such  as  

the  study  of  both  Al-Sorchee ] 6[ and  the  study  of Abdullah et al. ]2[ in Iraq, the study of Abdul-

Lateef et al.  ]3[  who proved  high  concentration  of  IFN-γ compared with the control  and Abdul-

Mohymen and Hussain ]1[ Confirmed  increase the concentration IFN-γ among  aborted women. 

     Few studies were done on profilin level on human samples, most studies and experimental are done 

on animal laboratory. In the present study  the human   profilin-1 level were lowered  in  infected 

patients with  IgG and  IgM antibodies  in  comparison with  pregnant  and healthy control,  this result 

might be due to protein consumption by immunological  activity  against infection (Toxoplasmosis), or  

the latent Toxoplasma infection caused low profilin synthesis because such  parasite  have  

intracellular  activity, and the profilin is essential in cellular growth , change of cellular shape and 

repairing of damaged tissues.  This result relatively constituent with the other studies, such as study of 

Di Nardo et al.]9  [ who stated that Profilin is imperative for spatially and transiently controlled 

development of actin microfilaments, which is a crucial procedure in cell velocity and cell shape 

changes. This is crucial for procedures, for example, organ advancement, wound recuperating, and the 

chasing down of infectious intruders by cells of immune system, while most profilin in the cell is 

bound to actin, profilins have more than 50 diverse restricting accomplices. A large number of those 

are identified with actin control, yet profilin additionally is by all accounts required in activities in the 

nucleus , for example, mRNA joining.      

     Most aborted women suffering from antiphospholipid syndrome have antiphospholipid and anti 

Cariolipin antibodies, some researches such as study of Bae et al. ]8[  who mentioned  that in 
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mammalian cells four profilin  isoforms  have been found; profilin-I is expressed  in  many  tissues 

while profilin-II is overwhelming in cerebrum  and  kidney. The profilin is bind in some variant of 

membrane phospholipid, this cooperation is the sequestration of profilin in an "inactive" frame, from 

where it can be discharged by activity of the enzyme phospholipase C . 

     The human PFN-1 concentration , sometimes , more acting at higher level than low level because 

of, at high focuses, profilin block the polymerization of actin, though it improves it at low 

concentrations. Restrains androgen receptor (AR) and accumulation and binding of G-actin which was 

fundamental for its restraint of AR ]27[.This fact might be explain the increased PFN-1 level among 

control result than patients with toxoplasmosis. 

 

5. Conclusion 

Toxoplasma infection in aborted women stimulate strong cell mediated immunity and induced 

Th1 cell to produce high level of IL-12, that is necessory to regulate the reduction level of INF- γ and 

PFN-1 caused by T. gondii infection to pervent neuronal damage and slow rate of bad prognosis of 

toxoplasmosis. PFN-1 is involevment in varios neurological syndroms. The intracellular activity of T. 

gondii lead to increase consumption of profilin protein, that it is essential for cellular growth, changing 

of cellular shape and repear of tissue damage, especialy of CNS tissues, macrophage and denderitic 

cells. Thus profilin maintain a protein essential for the effectiveness of Toxoplasma infection. 
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