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Abstract : 

Toxoplasma gondii is one of the most successful microorganisms on Earth due to its high 

compatibility with a wide range of host species, including mammals, Diabetes mellitus is a 

worldwide condition, however it is more prevalent in the industrialized nations. According to the 

International Diabetes Federation's most recent estimates for 2019, there are currently an estimated 

537 million adults living with diabetes worldwide.in Iraq more than 13.9% of adult live with 

diabetes . The main objective of the current study is to verify the presence of immunosera in 

diabetic patients against Toxoplasma gondii  infection and its relationship with role programmed 

death  (PD-1) and programmed  death ligand ( PD-L1 ) in patients .One hundred twenty (120)  

serum sample take from diabetic patients match with 60 control group were obtained and tested 

using widely available enzyme immunoassay kits for anti-Toxolasma IgG. The total infection with 

toxoplasmosis among patients with DM was 42(35%). Sandwich ELISA technology were used to 

explain the level PD-1and PD-L1  and the result were found a high level of pd-1 and pd-l1 in 

patient compared with control . 
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Introduction 

Toxoplasma gondii is neglected parasite belong to  apicomplexan parasite that has infect several 

humans around the world and is capable of infecting both domestic and wild animals (1, 21, 22). 

People are primarily affected by eating raw or inadequately cooked meat (especially lamb and 

swine) that contains infectious tissue cysts or by consuming sporulated oocysts in produce, food, 

or water that has been contaminated with cat feces (2). Infections  of Toxoplasma gondii in healthy 
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persons don't cause any symptoms; but, in immunocompromised people and neonates, it's thought 

to be an opportunistic parasite that can be fatal (3, 22). During pregnancy (21), retinochoroiditis, 

encephalitis of the central nervous system, abortion, deformity, microcephaly, hydrocephalus, and 

long-term injury to the eyes can all result from primary infection of toxoplasmosis (4). Once 

infected, T. gondii can spread to numerous organs in the host, including the pancreas (5). Diabetes 

mellitus is  a broad category of illnesses marked by hyperglycemia brought on by a relative or 

absolute deficiency in the production or action of insulin.  The chronic metabolic disease that is 

expected to impact over 300 million people globally by the year 2030 (6).PD-1is transmembrane 

group of protein  consistence from 288 amino acid. (IgV) like shape extracellular N-terminal 

domain and tail consistence from cytoplasm found at end respectively with two tyrosine bases. 

PD-1 found on the surface of B-cells, T-cells, and natural killer (NK) cells 42, 43, principally 

regulating effector T-cell activity inside tissues and restricting their lytic activity in 

malignancies(7).PD-l1 is also  type of transmembrane glycoproteins consisting of IgC and IgV 

domains .  The activity of PD-1 and its ligands PD-L1  is responsible for stimulation of T cells, 

proliferation, and cytotoxic secretion, which leads to the degeneration of anti-tumor immune 

responses (8). 

 

Material and Methods : 

A total of 120 blood samples were collected from Thi-Qar specialize endocrine & metabolism 

center (TDEMC) during  the period from July to December 2022 . The ages of the participants 

range from 15 to 85 years, and the control group were also included . 5 ml of blood sample were 

collected from patient and placed in test tubes for three minutes at room temperature to allow it to 

coagulate and then separated by using centrifuge. After completing the process, the sera is kept in 

the refrigerator to conduct tests on it. Enzyme linking immunosorbent assay (ELISA) were used 

to detect the level of anti-toxoplasmosis  (IgG,IgM) antibodies  in patients serum according to 

(DRG) Germany kite . The (PD-1, PD-L1)  level in patients serum was read through  enzyme 

linking immunosorbent assay (ELISA) technique using the available kits (Fine Test kit) which 

prepared according to chain company manufacture by using serological ( ELISA) techniques. 

Statistical Analysis : 

The result of data detect by using the program (SPSS) .The findings of present study The mean 

and standard deviation were used to calculate the probability of significant differences. The 

categorical variables were compared using the Chi-square test and also used degree of freedom . 
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Result: 

The current study were found the Seroprevlance  of anti-Toxoplasma IgG antibodies in the study 

groups was 35% among patients with diabetes mellitus and 21.6% in the control, with a high  

significant difference between the groups as listed in the following table: 

Table (1): T.gondii (IgG) among diabetic patients 

Mean (IU/Ml) NO.(%) Toxo (Igg) Case 

231 IU/Ml 42(35%) Positive Patient 

13.4 IU/Ml 78 (65%) Negative 

6.9 IU/Ml 47(78.3%) Negative Control 

230 IU/Ml 13(21.6%) Positive 

Total NO Of  Diabetic Patients= 120                             Control =60 

  X2=7.840          df=1      p-value=0.005   high Significant differences P≤ 0.05 

 

The level of PD-1 in diabetic patients without  Toxoplasmosis recorded  (188.6 pg/mg) while in 

DM patients with T.gondii recorded (193.5 pg/mg) in compared with (595 , 95 pg/mg) of its level 

in control group that positive for Toxoplasmosis without DM as explain in table (2). 

 

Table (2): level of PD-1 (pg/ml) in diabetic patients with and without T. gondii-IgG :  

Mean  Of PD-1(Pg/Ml) Case 

188.6  Diabetic Mellitus(-Toxo Igg) 

193.5  DM+T.Gondii(Igg) 

595  Control Positive (+Toxo Igg) 

95  Control Negative (-Toxo Igg) 

Χ2=553.867 df=3 p value = 0.00 significant differen P≤ 0.05 

The level of PD-L1 in diabetic patients without Toxoplasmosis were recorded  (67pg/mg) while 

diabetic patients infected with T.gondii records (83pg/mg) compared with (49 pg/mg, 38 pg/mg) 

among control positive and negative  respectively , Table (3) explain the level of PD-L1 in DM 

patients with or without toxoplasmosis. 
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Table (3): Level of PD-L1 in diabetic patients with and without Toxoplasma gondii-IgG 

antibody  

Mean Of  PD-L1(Pg/Ml) Case 

67  Diabetic Mellitus (-Toxo Igg) 

83  DM+T.Gondii(Igg) 

49   Control Positive (+Toxo Igg) 

38  Control Negative (-Toxo Igg) 

Χ2=9.817           df=3         p value =0.020  significant differen P≤ 0.05 

 

Discussion: 

The primary objectives of this study were to examine the seroprevalence of anti-Toxoplasmosis  

IgG antibodies in diabetic patients and to define the role of programmed death-1 (PD-1) and (PD-

L1) in diabetic patients ( DM) patients with chronic toxoplasmosis. According to the findings of 

the current investigation, 35% of diabetic people were infected with T.gondii  compared with 

control one , it was achieved to  identify seropositive for anti-T. gondii IgG antibodies. The present 

study were agreed with study done in Kirkuk Province which showed a high prevalence for ant- 

Toxoplasma IgG among diabetic patients by using ELISA technique (9).Also , it were agreed with  

study conducted in Iran which revealed that 37% of diabetic individuals infected with 

toxoplasmaosis (10). A recent study conducts in  Baghdad, the overall anti-Toxoplasma IgG 

positive rate was 82%  in diabetes individuals than in the control group and in compatible with the 

current study (11). It is  also disagree with study done in Egypt and showed  a highly sero- 

prevalence  for anti-toxplasma IgG among diabetic patients with percentage (77%) in comparison 

with control (12). Despite the strength of the common relationship between toxoplasmosis  and 

diabetes, as each of them leads to the other, but this depends on which of them affects the body 

first . Hosts with impaired immune systems, in particular those with insufficient cellular immunity, 

are susceptible to the reactivation and spread of chronic infections (toxoplasmosis). Tachyzoite 

present during  infection in pancreas lead to destruction of beta- cell    (13). programmed death 

receptor PD-1 is one of trans membrane  glycoprotein with a molecular weight of (50–55 kDa) 

and 288 amino acids is known as CD279. This cell surface inhibitory receptor protein is a member 

of the Ig superfamily and is known as a programmed death ligand. The type I transmembrane 

protein receptor PD-L1A belongs to the B7 family, and PD-L1 (also known as B7-H1 or CD274) 
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is a 290-amino-acid protein. IgV- and IgC-like extracellular domains, a transmembrane domain, 

and a cytoplasmic domain are all present. This protein is produced by a variety of cell types, 

including antigen-presenting cells (APCs), T cells, B cells, monocytes, and epithelial cells. When 

activated in response to pro-inflammatory cytokines, these cells produce more PD-1 (14).  

  The current study display a high level of PD-1 (193.5 pg/ml) among diabetic patients with 

T.gondii than  without its (188.6 pg/ml) in comparison with control positive and negative (595 

pg/ml) and (95 pg/ml ) respectively also in PD-L1 recorded a high level (83 pg/ml) among diabetic 

patients infected with toxoplasmosis than diabetic alone (67 pg/ml) in comparison with both type 

of control positive and negative  (49 pg/ml) ( 38 pg/ml ) respectively .           

  The results of the current investigation were in agreement with a study conducted in the Iraqi 

province of Baghdad to evaluate the serum levels of PD-1 and PDL-1 in 180 diabetic patients, 

which showed that soluble levels of PD-1 and PDL-1 were much greater in the diabetic patient 

than in the normal population [15]. Another study was conducted in Babil, Iraq, examined the level 

of PD-1 and PD-l1 in breast cancer patients with toxoplasmosis, and it discovered that these 

patients had higher levels than the control group [16]. In the Iraqi province of Baghdad The serum 

of aborted mothers with T.gondii who were investigated had elevated levels of PD-1 and PD-L1 

[17].In USE conducted a study about the function of PD-1and PD-L1during the infection with 

toxoplsmosis the result showed the increase level(PD-1 ,PD-L1) in patients [18]. Because  

Toxoplasma gondii, which can trigger both innate and adaptive immunity and cause T-cells and 

CD8 exhaustion, in which these cells stop functioning or T cells produce less cytokines and 

cytotoxic chemicals, the rising levels of PD-1 and PD-L1 could be a return to the latent infection. 

Furthermore, PD-1 and other inhibitory receptors, like PD-L1, are expressed more frequently on 

worn-out T cells, preventing T-cell activation and subsequently stimulating the process of 

lymphocyte apoptosis. In addition, PD-1 signals change the function of T-cells by increasing 

lipolysis and lipid consumption[19,20]. 

Conclusion :  

Chronic toxoplasmosis may be leading to pancreas dysfunction . Apoptosis is common among 

diabetic patients with and without toxoplasmosis by increasing the level of PD-1 and PD-L1. 

 

 

 

 

https://jmed.utq.edu/


Thi-Qar Medical Journal (TQMJ):Vol.( 26),No.(2),2023 

Web Site: https://jmed.utq.edu                                   Email: utjmed@utq.edu.iq 

ISSN (Print):1992-9218 

318 
 

References: 

1- Elsheikha, H. M., Marra, C. M., & Zhu, X. Q. (2020). Epidemiology, pathophysiology, 

diagnosis, and management of cerebral toxoplasmosis. Clinical microbiology reviews, 34(1), 10-

1128. 

2- Attias, M., Teixeira, D. E., Benchimol, M., Vommaro, R. C., Crepaldi, P. H., & De Souza, 

W. (2020). The life-cycle of Toxoplasma gondii reviewed using animations. Parasites & vectors, 

13, 1-13. 

3- Montazeri, M., Mikaeili Galeh, T., Moosazadeh, M., Sarvi, S., Dodangeh, S.,      Javidnia, 

J.,  & Daryani, A. (2020). The global serological prevalence of Toxoplasma gondii in felids during 

the last five decades (1967–2017): a systematic review and meta-analysis. Parasites & vectors, 

13(1), 1- 

4- Fatollahzadeh, M., Eskandarian, A., Darani, H. Y., Pagheh, A. S., & Ahmadpour, E. 

(2021). Evaluation of Th17 immune responses of recombinant DNA vaccine encoding GRA14 

and ROP13 genes against Toxoplasma gondii in BALB/c mice. Infection, Genetics and Evolution, 

96, 105150. 

5- Parenti, D. M., Steinberg, W., & Kang, P. (1996). Infectious causes of acute pancreatitis. 

Pancreas, 13(4), 356-371. 

6- Wild, S., Roglic, G., Green, A., Sicree, R., & King, H. (2004). Global prevalence of 

diabetes: estimates for the year 2000 and projections for 2030. Diabetes care, 27(5), 1047-1053. 

7- Ai, L., Xu, A., & Xu, J. (2020). Roles of PD-1/PD-L1 pathway: signaling, cancer, and 

beyond. Regulation of Cancer Immune Checkpoints: Molecular and Cellular Mechanisms and 

Therapy, 33-59. 

8- Han, Y., Liu, D., & Li, L. (2020). PD-1/PD-L1 pathway: current researches in cancer. 

American journal of cancer research, 10(3), 727. 

9- Nihad S. F., & Hamad S. S. (2017). Seroprevalence of Toxoplasma gondii infection in 

diabetic patients at Kirkuk province. IJSBAR, 36, 157-165. 

10- Hemida M. H., Shahat S. R., Bayoumy A. S. and et al. (2017). Prevalence of toxoplasmosis 

among diabetic patients. European Journal of Pharmaceuticaland Medical Research, 4(11), 137-

140. 

11- Hamad H. K. (2017). Determination of antibodies (IgG, IgM) against Toxoplasma gondii 

among diabetic patients in Baghdad. Egypt. J. Exp. Biol.(Zool.), 13(2), 201-203. 

12- Elkholy A.A,Omar R.E and et al. (2022) nvestigating the potential link between 

seroprevalence of Toxoplasma IgG and both types of diabetes mellitus in Benha city ,Egypt, 

original article;15(2) 

13- Modrek, M. J., Saravani, R., Mousavi, M., Khorashad, A. S., & Piri, M. (2015). 

Investigation of IgG and IgM antibodies against Toxoplasma gondii among diabetic patients. 

International Journal of Infection, 2(3). 

https://jmed.utq.edu/


Thi-Qar Medical Journal (TQMJ):Vol.( 26),No.(2),2023 

Web Site: https://jmed.utq.edu                                   Email: utjmed@utq.edu.iq 

ISSN (Print):1992-9218 

319 
 

14- Sharpe A.H, Wherry E.J, Ahmed R.and Freeman G.J.(2007). The function of programmed 

cell death 1 and its ligands in regulating autoimmunity and infection.Nat Immunol; 8:239–245. 

15- Mohammed F. E., Yaseen A. N., & Aldabagh, M. A. (2020). Evaluation of Soluble PD-1 

and PD-L1 in Iraqi Type 2 Diabetes Mellitus (T2DM) Patients with Chronic Toxoplasmosis. Jinu. 

M, Thankamma. P. George, NA Balaram, Sujisha. SS 2. Profile of Burn Deaths: A Study Based 

on Postmortem Examination of Burn Cases at RNT, 20(3), 475. 

16- Bando H., Lee Y., Sakaguchi N. and et al . (2018). Inducible nitric oxide synthase is a key 

host factor for Toxoplasma GRA15-dependent disruption of the gamma interferon-induced 

antiparasitic human response. MBio, 9(5), e01738-18. 

17- Atwan F. K., Ali W. R., & Ghazi H. F. (2021).An Essential Role of PD-1/PDL-1 In 

Placental of Aborted Women With Toxoplasmosis,24 : 570-576. 

18- Perry J. A., Shallberg L., Clark J. T. and et al. (2022). PD-L1–PD-1 interactions limit 

effector regulatory T cell populations at homeostasis and during infection. Nature Immunology, 

23(5), 743-756. 

19- Xiao J., Li Y., Rowley T., Huang J. and et al. (2023). Immunotherapy targeting the PD-1 

pathway alleviates neuroinflammation caused by chronic Toxoplasma infection. Scientific reports, 

13(1), 1288. 

20- Fife B. T., & Pauken K. E. (2011). The role of the PD‐1 pathway in autoimmunity and 

peripheral tolerance. Annals of the New York Academy of Sciences, 1217(1), 45-59. 

21- Kadhim W. D., Tektook N. K. and Khalaf A. K. (2020). Study the Correlation between 

Cytokines (IL-6, IL-27, TGF-Beta and IFN-Gamma) Levels and Microbial Abortion among 

Woman in Thi-Qar Province. International Journal of Innovations in Biological and Chemical 

Sciences. 13:40-48. 

22-  Abed, A.A and Khalaf , A.KH. (2023). Serological Detection for Toxoplasmosis among 

Patients with Covid-19 in Thi-Qar Province. Archives of Razi Institute, Vol. 78, No. 2  715-720. 

 

 

 

https://jmed.utq.edu/

