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Abstract : 

Toxoplasma is considered one of the most widespread parasites in the world and causes  

toxoplasmosis. What distinguishes this disease is that it is asymptomatic and is considered 

immunocompromised, the most vulnerable group to it, such as diabetic patients, because their bodies 

do not secrete the hormone insulin that helps in diabetes metablism. Therefore, the metabolic activity 

in their body is considered weak relative to healthy people. The current study were used the ELISA 

technique to find out the frequency of T.gondii in diabetic individuals  and their relationship to IFN-

Y and the effect of this cytokine on diabetic patients with toxoplasmosis by collecting 266 samples 

from Diabetic patients  and 125 from healthy people, the study showed 35% of diabetic patients 

infected with chronic Toxoplasmosis. This study were showed  a high level of  IFN- γ  in diabetic 

patients infected with toxoplasmosis (37.4 IU/ml) compared to diabetic patients without 

toxoplasmosis (16 IU/ml) . 

                              γ) -(IFN gamma ,interferon  ELIZA , mellitus diabetic toxoplasmosis, words: Key 

  

Introduction : 

Toxoplasma gondii  is  type of wide spread , common parasites among humen and warm-

blooded animals. T. gondii, is the cause of zoonosis toxoplasmosis. According to reports, the disease 

has been discovered in thirty to fifty percent % of the people of earth, making T. gondii  ubiquitous  

zoonosis globally[1] The felid (cat) family's members serve as the undisputed hosts. Toxoplasma 

(arclike form) gondii was first discovered by both ( Nicolle ,Manceaux) in the tissues  and blood 

,Ctenodactylus gondii, in a north Africa rat ,was discovered in 1908.[2] T. gondii infection by 

consuming meat that contains live Toxoplasma  gondii  tissue cysts . subsequently consumption, 

bradyzoites emite from tissue cysts penetration  the bowel tissues and begin the production of several 

asexual cycle occurs before to the sexual process [3] diabetic mellitus  is One of the most significant  
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international public health concern of the 21st century . It is predicted that by 2030, there will be 552 

million (or 7.7%) people suffering from DM.   The condition is characterized by inability pancreas 

cells to secret insulin or decreased insulin synthesis and impaired insulin response in bodily tissues 

(insulin resistance) Patients with diabetes may be more likely to contract T. gondii due to the 

suppression of their immune systems. [4,5]  Toxoplasma gondii may multiply and infect any 

nucleated host cell, which causes a number of inflammatory markers to be produced through acute 

inflammatory and development of specific immunity to antigen(T.gondii) are crucial component of 

immunity . As aresult, the several host's anatomical areas experience persistent inflammation[6]. 

 is and class, 2 kind of interferon sole the sa functions that scytokine dissolved of one Is γ-IFN

 infections viral bacterial, protozoan, gainsta system immune acquired and innate both for ialessent

 is which ,-IFN by induced is II class Complex Histocompatibility Major parasite. cellular intra and

 cells, (Th1) 1 type helper T 
+

CD4  example for lymphocytes  of type specific by secreted primarily

  T by extent lesser a to as well as cells, (NK) killer natural from produce also cells, T cytotoxic 
+

CD8

                         . (APCs)[7] cells presenting-antigen qualified nda , lymphocyte B NKT, lymphocytes,

  

method and Material 

                                                                                                       collection Blood The  

 ) (control people healthy from sample 125 and patients 266 from collected were samples blood

 and Diabetic  entered whom patients diabetic mfro 2022 December to 2022 July  during

 diabetic of age .the Iraq  southern , province Qar-Thi / town Nasiriyah-AL in center ogyendocrinol

 located were residency Their . female male sex both  in and 86)-(16 from ranging were patients

  placed were it of 3ml  and collected were blood of ml Five . area cities,rural urban nda rural between

 health and patients diabetic in  γ) -(IFN interferon  of examine and T.gondii detect to  tube gel in

 sodium in placed were sample blood of 2ml  , 20- store then and separated were serum , control

 or diabetic had person the whether confirm to (HbA1c) analysis cumulative a conduct to tube citrate

 Japan– Germany ,Hitachi) (Rocha  both from originated  equipment cobas the using by not

                          program spss the to according out carried was isanalys statistical the ,[8,9] companies

                                  

          indicated P>0.05 or significant of level high indicated 0.05 P≤ if value-p   and  (χ2) esequar chi 

Significant-Non 

-Serological test for detection of T.gondii (IgG) and IFN-γ : 

 to original Germany (DRG)kit   using by  test ELISA the employing investigation serological A

 chronic for rate infection the that discovered   concentration and  quantity of presence the verify

 measure to  used also were technique this ,  control healthy and patients Diabetic in toxoplasmosis
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 the in it of level the determine to company chines from )kit test (Fine  using Y)by-(IFN of level the

                                                                      toxoplasmosis without and with patients diabetic  of cases 

                                                                      

Results: 

The whole sample of diabetic people  that prepared in the  current study were 266  for serological 

detection of T.gondii (IgG)  and (125) of healthy control  by using enzyme linking immunoassay 

(ELISA) and the results were recorded (35%) of diabetic patients were seropositive for  anti –

toxoplasmosis antibody(IgG) . The outcome of the current study were shown the mean of interferon 

gamma (INF-γ) in diabetic patients infection with T.gondii( 37.4) and more than mean (16 )of 

diabetic patients without toxoplasmosis in compare to control with toxoplasmosis (33.8) and health 

control without toxoplasmosis  (18.2) as shown in table (1).    

     without and with patients diabetic in gamma interferon of level (1): Table

 .antibody IgG-gondii toxoplasma 

 df=3           χ2=13.286 

    =0.004 value-p    

 0.05 P≤ differen significant  

 

Discussion : 

  Diabetes mellitus(DM) is type  of the most common disorder among the elderly , which is 

linked to significant morbidity and mortality due mostly to cardiovascular and renal consequence 

from diabetes  [10] .increase in diabetic as a result obesity change life style decreases  physical 

activity,  and genetic  factors [11] .In the current study out of 266 samples,  (35%) were positive for ( 

IgG) anti toxoplasma  because the extent of the infection due to  exposure to cats and rats, a high 

number of risk factors, eating contamination food   increasing environmental contamination, 

IU/Ml (Mean) Y-INF Case  

IU/Ml 16 Mellitus Diabetes With Patients 

IU/Ml 37.4 T.GondiiDM+ With Patients 

IU/Ml  18.2  Toxo For Negative Control Healthy 

  IU/Ml  33.8 Control Positive For Toxo 
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consuming unwashed  vegetables, under cooked meat, and ingesting soil-borne oocysts .This study is 

similar  with another  study[12] in Baghdad where The rate of infection  with toxoplasma IgG 

(56.6%)  and study of [13] in Iran  where they found  that the infection rate  were reached to 

(70.7%).The study of  [14]  inconsistent with the current study when discovered The infection with 

toxoplasma ( IgG) were 11%.   

Interferon gamma (IFN-γ) cytokine family has a role in the maturation of innate and adaptive  

immune responses against diverse infections and pathogenic triggers. Originally identified as a 

proteinaceous material that protected nearby cells from virus infection when released by virus-

infected cells, also it is released in some intracellular parasite like toxoplasma gondii[15].  these 

cytokines are now known Contributor to many  of human diseases, as part of the standards regular 

tumor growth, cell differentiation, and autoimmune In some circumstances, macrophages emit IFN-γ, 

a cytokine that is largely made by antigen-activated T cells and NK cells. [16] .the outcome of the 

finding  study were  explained a highly concentration from (IFN-y) in diabetic patients whom 

infected with   T.gondii compared with that patients  without toxoplasmosis. 

 T.gondii has glycosylphosphoinositol lipid moieties material present on surface of its  tachyzoite  

have been discovered as parasite ligands for TLR2 and 4, and TLR11 recognizes profilin in the 

parasite cytoplasm, likely after phagocytosis of dead or parasites covered in antibodies. Th1 cells that 

are specifically directed against an antigen cytotoxic T cell CD8+ contribute to immune responses 

develop after the generation of IL-12 and activation of NK cells. T helper and cytotoxic  cells 

mediate protection throughout both the recent and persistent phases of  disease by producing IFN-y.  

in large concentration , Long-term infection can also be controlled by perforin material where 

cytolytic T cell activity dependent it , however this seems to be secondary to IFN-y generation. 

Depending p47 GTPase in intestinal  infection with parasite the bacteria present in mucosal member 

trans signal to immunity for activation interferon by IL-12  [17][18] in another study elevated of 

interferon [19] Tryptophan, an important amino acid for intracellular parasite growth, is reportedly 

degraded by IFN-y activated  indoleamine( 2,3-dioxygenase 1) material  (IDO1), which is thought to 

have a significant role in limiting T. gondii growth. While in [20]  At day 5, IFN therapy decreased 

MeWo and also  A549 cell counts by (7% - 21%) respectively and  The amount of  VZV generated 

by MRC-5 and ARPE-19 cells was consistently greater than that of MeWo and also A549  special 

cells for this reason decrease level of interferon[21]  . 

 

: seferenceR 

 Pedersen, H., C. O. Kwok, K., S. Verma, A., H. F. Murata, K., C. Cézar,-Cerqueira P., J. Dubey,-1

 of diversity a of reservoir a are virginianus) (Odocoileus deer tailed-White (2020). al. et K.,

 undercooked of consumers to risk a pose and USA the in strains gondii Toxoplasma

                                                                                                       781.–775 147, Parasitology venison. 

https://jmed.utq.edu.iq/


Thi-Qar Medical Journal (TQMJ):Vol.(24),No.(2),2022 

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

ISSN (Print):1992-9218, ISSN (Online):1992-9218 

 

111 
 

 threat. global a–sisToxoplasmo (2014). H. Z. Israili, & M., Sovičková, J., Prandota, J., Flegr,-2

 PloS countries. 88 of set a in burden disease specific with toxoplasmosis latent of Correlation

                                                                                                                                     e90203. (3),9 ,one 

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

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

   10.-1 (1),13 ,vectors & Parasites analysis.-meta and wrevie systematic a 2017):–(1967 decades five 

 and gondii Toxoplasma between association The (2020). W. Wang, & M., Hunter, K., Nosaka,-4

 control-case human of analysis-meta and review systematic a mellitus: diabetes 2 type

                                                                 9.-1 (1),44 ,Centre Research National the of Bulletin studies. 

 (2021). M. Foroutan, & M., Pashmforosh, S., M. Kahvaz, M., Sabaghan, S., Tavakoli, S., Soltani,-5

 2 Type and 1 Type and Infection gondii Toxoplasma Chronic between Association Probable The

.2021 ,diseases infectious on perspectives Interdisciplinary Study. Control-Case A Mellitus: Diabetes 

    -gender and-age First (2020). W. Wang, & M., Song, X., Meng, J., Zhang, M., Hunter, K., Nosaka,-6

 Toxoplasma between association possible the examining Australia in study control-case matched

 parasitology of Journal study. health busselton the mellitus: diabetes 2 type and infection gondii

                                                                                                                                         0 202 ,research 

-Interferon (2018). J. M. Oliveira, & K., Serre, M., R. Gonçalves, P., A. Cardoso, F., Castro,-7

 847. ,9 ,ologyimmun in Frontiers evasion. or surveillance immune tumor of crossroads the at gamma  

                               specimens blood venous diagnostic of collection GP41 (2017). J. D. Ernst, -127-8 

 liquid performance-high on variants hemoglobin of effect The Guzelgu,F.(2021).  ; Seydel,G.S. -9

                     28-;4(1):25 Biochem Med J Int hemoglobin. glycated of measurements chromatography 

-99 (2),59 ,Gerontology review.-mini A-link? a there Is infection: and Diabetes (2013). S. Knapp, -10

                                                                                                                                                           104. 

 possible a as gondii Toxoplasma of role The (2016). W. Wang, & M., Hunter, K., Nosaka, [11]

 and Medicine Family humans. in mellitus diabetes 2 type of pathogenesis the in agent toryinflamma

                                                                                                               62.-44 (4),4 ,Health Community  

12- Saeed, S. A. (2018). Serological and Immunological study of Iraqi diabetic patients infected with 

Toxoplasmosis (Doctoral dissertation, thesis, College of education for pure science, Baghdad 

university. 130). 

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). 

         virus Rubella Cytomegalovirus, to antibodies of Prevalence .(2011). .H J Nuha,  -14

 college, of education of Journal province. Thiqar in women aborted among gondii Toxoplasmaand

                                                                                                                                                   5.-2 (1),5 

https://jmed.utq.edu.iq/


Thi-Qar Medical Journal (TQMJ):Vol.(24),No.(2),2022 

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

ISSN (Print):1992-9218, ISSN (Online):1992-9218 

 

111 
 

 Toxoplasma (2014). P. J. Saeij, & E., Spooner, A., Camejo, P., Q. Nguyen, E., E. Rosowski,-15

 activity transcriptional STAT1 cell host induced-β-IFN and-γ)-(IFN interferon gamma inhibits gondii

               719.-706 (2),82 ,immunity and Infection DNA. with STAT1 of association the increasing by 

 the and pathways, transduction signal Interferons, (2014). V. D. Kalvakolanu, & C., S. Nallar, -16

                           576.-559 (8),34 ,Research Cytokine & Interferon of Journal system. nervous central  

 disease bowel inflammatory into Insights (2012). Y. E. Denkers, & B., S. Cohen, E., C. Egan, -17

        675.-668 (7),90 ,biology cell and Immunology trigger. infectious an as gondii Toxoplasma using  

 commensal Gut (2009). F. Yarovinsky, & V., L. Hooper, L., C. Behrendt, R., Pifer, A., Benson, -18

 (2),6 ,microbe & host Cell gondii. Toxoplasma against response immune protective a direct bacteria

                                                                                                                                                    196.-187 

 M. Yamamoto, & ... S., Tanaka, R., Sakamoto, A., Pradipta, N., Sakaguchi, Y., Lee, H., Bando, -19

 response antiparasitic induced-γ-IFN of suppression dependent-GRA15 effector Toxoplasma (2019).

                                           140 9, microbiology, infection and cellular in iersFront neurons. human in 

-varicella inhibits gamma Interferon (2019). K. S. Kim, & J., D. O’Callaghan, K., A. Shakya, -20

       19.-e00257 (12),93 ,Virology of Journal manner. dependent-line cell a in replication virus zoster .  

 cytokines between correlation the Study (2020). K. A. Khalaf, & H., N. Tektook, H., W. Kadhim,-21

 Qar-Thi in woman among abortion microbial and levels gamma)-IFN and beta-TGF 27,-IL 6,-(IL

         48.-40 ,13 ,Sciences Chemical and Biological in Innovations of Journal International Province.

https://jmed.utq.edu.iq/

