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The Role of GRA7 Protein as a Diagnostic Indicator for Toxoplasmosis in breast 

cancer women  and  thalassemia  patients   

Abstract 

 Background: Toxoplasmosis is a significant global illness that represents a 

life-threatening risk to immunocompromised individuals.  

Objectives: Estimation of Recominant dense granular protein(GRA7) in serum of  

breast cancer and thalassemia  patients.  

Materials and methods: This study was conducted on 50 women with breast cancer 

and 50 patients with thalassemia who attended the Oncology and Haematology  

center, and 50 sample collected  from healthy  people as a control group . Informed  

consent was obtained from the University of Tikrit/College of medicine  and from the 

Ministry of Health (approval number 22187 on 19/5/2024).  

Results 

 Fifty blood samples were obtained from women diagnosed with breast cancer, 

and an additional fifty samples were gathered from thalassemia patients admitted to 

the Oncology and Hematology center, and  fifty blood samples were obtained from 

healthy persons to serve as a control group. The blood samples were properly handled 

and analyzed for Toxoplasma gondii GRA7, IgM, and IgG using the enzyme-linked 

immunosorbent assay (ELISA) technique. 

Conclusion: toxoplasmosis is a disease commonly associated with cases of immune 

suppression, such as in individuals with cancer or thalassemia. Additionally, the GR7 

protein has been identified as a biomarker useful for detecting the acute stage of 

toxoplasmosis. 
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Introduction 

 Toxoplasma gondii is among the most prevalent parasites in people globally, 

with serological investigations revealing that over one-third of the world's population 

is infected
(1)
. Humans can acquire T. gondii infection by ingesting undercooked meat 

from intermediate hosts, such as pork and beef, which contains tissue cysts, or by 

consuming food or water contaminated with oocysts from definitive hosts, as well as 

through blood transfusion
 (2)

 . Infection in immunocompromised individuals is often 

asymptomatic or presents with mild, self-limiting symptoms; nevertheless, the 
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parasite may remain dormant for years and reactivate when the immune system is 

impaired
(3)

 . Resulting additionally in an active disease but also in the potential for 

hematogenous transmission
(4)

. Toxoplasma gondii has a complex life cycle, including 

three main different stages, namely tachyzoites (trophozoite),  tissue cyst 

(bradyzoites) and oocysts
(5)

 . Domestic and wild cats are essential in the transmission 

of toxoplasmosis, as they are the unique animals capable of excreting millions of 

environmentally resilient oocysts in their feces
 (6)

 . Consequently, it is logical to 

believe that cat owners possess a greater concentration of anti-toxoplasma antibodies 

compared to generally healthy individuals of the same age. Nevertheless, research 

assessments suggest that cat ownership is not consistently a significant risk factor for 

acquiring this parasite illness
(7)

. Immunocompromised persons, particularly those with 

cellular immunity deficiencies such as cancer patients, are most susceptible to 

infections
 (8)

. The dense granule antigen 7 of T. gondii (TgGRA7) is an important 

component of the parasitophorous vacuole (PV) and the PV membrane surrounding 

the tachyzoites, as well as the cyst wall of the bradyzoites
(9)

 . The accuracy of 

TgGRA7 as a serodiagnostic marker for T. gondii infection has been validated by 

indirect ELISA (IELISA)
(10)

. The aim of this study was to evaluate Recominant dense 

granular protein(GRA7) and Toxoplasma gondii IgM and IgG in serum of breast 

cancer women and thalassemia  patients. 

 

 

Materials and Methods 

 Fifty  blood  samples  were  obtained  from women with breast cancer 

diagnosed  admitted to the Oncology Center, while  an additional fifty  samples were 

acquired from thalassemia patients in the Hematology center. The blood samples were 

correctly stored and analyzed for Toxoplasma gondii GRA7, IgM, and IgG, Briefly 

3ml of venous blood was withdrawn from each patient using sterile syringes and was 

evacuated in a plain tube. Then blood samples was centrifuged at 4000 rpm for five 

minute  to collect serum which was examined using Enzyme-linked immunosorbent 

assay (ELISA) technique, the samples were placed in a eppendrof  tube  and marked 

by number  with  all  profile patient  and  stored  at  (-20 °C). IgM and IgG antibodies 

against Toxoplasma have been determined and diagnosed by the ELISA apparatus, 

according the protocol specified in the kit.  While the recombinant dense granular 



3 
 

protein (GRA7) was identified  by using the sandwich ELISA technique according to  

international and local reseaches
(11)

 . 

Statistical analysis 

 Statistical analysis was conducted utilizing SPSS version 23 (SPSS, IBM 

Corporation, Chicago, USA). Categorical variables were given as frequencies and 

percentages, and a correlation test was employed. Quantitative data were presented as 

mean ± standard deviation, along by their 95% confidence range. A NOVA was 

employed to compare the means of variable values, with a P value of <0.05 being 

statistically significant.  

Results 

 Figure (1)  show the  seropositivity  of  diagnosed   breast cancer women  with  

T. gondii, it was found that 14 out of 50 (28%) tested positive for (GRA7, IgG, and 

IgM); 10 out of 50 (20%) were positive for GRA7 (Recombinant dense granular 

protein); 10 out of 50 (20%) were positive for IgM; and 2 out of 50 (4%) was positive 

for both IgM and GRA7 by ELISA technique. 

 

 Figure(2) shows the percentage of  breast cancer women with  toxoplasmosis 

according to chemotherapy the highest percentage of infection with toxoplasmosis 

was 22 patients (61.1%)  among 36 breast cancer women infected with T.gondii under 

chemotherapy , while 14 patients (38.9%) among 50 breast cancer women infected 

with T.gondii after chemotherapy . 

 Figure(3) shows the percentage of toxoplasmosis infection among 36 breast 

cancer women infected with  T.gondii  was 34 patients (94.4%) in the urban area, 

while 2 patient (5.6%) was infected with T.gondii in the rural area. This indicates that 

the percentage of breast cancer women with toxoplasmosis varied by residence. 

 

 Figure (4) displays the seropositivity of diagnosed thalassemia patients to 

T.gondii, revealing that  2 out of 50 (4%) tested positive for (GRA7, IgG, and IgM); 8 

out of 50 (16%) were positive for GRA7 (Recombinant dense granular protein); 6 out 

of 50 (12%) were positive for IgM  by ELISA technique. 

 

 Figure (5) show the distribution of T.gondii among thalassemia patients  

according to breeding domestic animals  the  highest  percentage of infection with 

toxoplasmosis was 12 patients (75%)  among 16 thalassemia patients infected with 
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T.gondii  was among pet owners, while the lowest percentage was 4 patients (25%) 

among non-pet owners. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure(1): Distribution of T.gondii among breast cancer women 
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Figure(2): shows the percentage of  breast cancer women with  toxoplasmosis 

according to chemotherapy  

 

 

Figure(3): shows the percentage of  breast cancer women with  toxoplasmosis 

according to Residence  
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Figure (4) : Distribution of T.gondii among thalassemia patients 

 

 

 

 

Figure (5) show the distribution of T.gondii among thalassemia according to domestic 

animals 

 

Discussion 

 Toxoplasma gondii is an obligate intracellular protozoan parasite that infects 

nearly all mammals, including humans. Although most infections are clinically 

asymptomatic, they may result in severe clinical manifestations and potentially death 
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in immunocompromised patients
(12)

 . It is a big disaster that the cancer patients were 

seropositive for T. gondii test. Cancer may promote serious opportunistic parasitic  

infections during anticancer treatment
(13)

. The immune system plays an essential role 

in regulating and eliminating parasite diseases
(14)

 .  

 

 The results of this study in Figure(1) showed that it was found that (28%) 

tested positive for (GRA7, IgG, and IgM); (20%) were positive for GRA7 

(Recombinant dense granular protein); (20%) were positive for IgM; and (4%) was 

positive for both IgM and GRA7 by ELISA technique, compared to healthy people 

that show no T.gondii infection present  with a significant difference between them 

(p<0.05). TgGRA7 is prevalent on the surface of host cells, within the lumen and 

membrane of the parasitophorous vacuole, and in the host cell cytoplasm. It elicits an 

adequate antibody response during the acute and early stages of infection
 (15)

 . The 

findings of our investigation indicate that the prevalence of toxoplasmosis was 20% as 

determined by GRA7 , 20% by IgM and 28% by all(GRA7,IgM,IgG). This our results 

indicates an acute infection in  women with breast cancer; it agrees with the 

findings of other studies
(16)

 . also TgGRA7 considered a good diagnostic biomarker 

for T.gondii  in many global studies by sandwich ELIAS
(17)

 . Additionally, GRA7 

serves as an effective ELISA-based serodiagnostic marker for human toxoplasmosis, 

with a specificity of 98–100% and a sensitivity of 81–98.9%
 (18,19)

 . Also our study 

recorded infection by T.gondii  among breast cancer women according to laboratory 

tests made by ELISA technique , as a result of impaired immune response following  

immunosuppressive therapy ,lead to increase chance of toxoplasmosis ,so the results 

of our study agree with a previous studies
(20,21,22)

 . The results of our study revealed 

that the breast cancer women consider dangerous weakness  of the immune system so 

must be away from source of T.gondii infection . 

 

 Data recognized in Figure(2)  show that, the frequency of T. gondii was 

higher in  under chemotherapy  patients was (61.1%) than patients after chemotherapy 

was  (38.9%), so this mean weakness immune systems in patients with cancer under 

chemotherapy , which may facilitate the reactivation of previous chronic 

toxoplasmosis  or even increase the potential risk of acquiring new infections 
(23)

 . The 

results our current study are similar to other studies that conducted by several 

researchers
(24,25,26)

. 
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 According to the laboratory investigation of our results in  Figure(3)  show 

higher prevalence of toxoplasmosis in urban area than rural area , This may be due to 

the small sample size of our sample; this is a possibility. Another possibility is that 

there might be occult infection in rural areas that are misdiagnosed, or perhaps the 

cultural level plays a role in the interest, as urban people are more aware, so our study 

are similar  with the study conducted in Baghdad city
(27)

.But ,also there are several 

studies which dissagreement with previous studies, demonstrated  the presence of 

domestic animals and the contamination of water sources and vegetables with the 

infectious stage of the parasite, which is influenced by the presence of animals in rural 

areas, have shown that infection is more prevalent than in urban areas for a variety of 

reasons. 
(28,29)

 . 

 

 

 

 

 Our results in Figure (4)  show the seropositivity  of thalassemia patients with 

T.gondii by ELISA technique for Rcombinant dense granular protein (GRA7) and 

IgG,IgM . Serodiagnosis of toxoplasmosis using GRA7 considered golden test to 

detect T.gondii especially in early stage other studies were similar to our study and 

also in chronic infection 
(30) 

. Determination of toxoplasmosis in thalassemia patients 

in our study using IgM and IgG ELISA techniques, are identical to other studies that 

were conducted by a variety of researchers
(31,32)

   . It has been demonstrated that blood 

transfusion significantly contributes to the transmission of toxoplasmosis in 

thalassemia patients; hence, screening for toxoplasmosis in blood donors is 

essential
(33)

. 

 

 data documented in Figure (5)show the prevalence of toxoplasmosis among 

thalassemia patients were among  pet owner these our results are identical to other 

studies that conducted by several researchers
(34,35)

 .But other study were in contrast 

with our study
(36,37,38)

.  

 The primary source of toxoplasmosis infection is domestic animals, which are the 

principal vectors of disease transmission by direct contact with infected hosts. This 
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transmits via the discharge of contaminated feces, which can contaminate water and 

food in its infectious state
(39)

. 

 

 

CONCLUSION 

The Recombinant dense granular protein considered as gold test for diagnosis of 

T.gondii       more accurate than IgM  and IgG antibodies because appear in the first 

time of infection . 
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