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Abstract 

  The current study included the collection of 100 samples from patients with diabetes and 50 samples from 

healthy women without diabetes, their ages ranged between (˃20-50) years, and the Enzyme-Linked 

Immunosorbent Assay (ELISA) method was used. Where the results for the C-Peptid test showed that there was 

no significant difference between the two groups (Toxo-diabetes, which amounted to (0.953, 1.005), while the 

group (Toxo + diabetes) showed a significant difference, which amounted to (1.484) compared to the control 

(0.866), while the Preptin test for the group (Toxo) did not show a significant difference with the control group, 

reaching (84.11), while the two groups (diabetes - Toxo + diabetes) differed significantly with the control, reaching 

(100.73-100.31), respectively.The results of a test for Glucagon were that the three groups (Toxo - diabetes - 

Toxo) + diabetes) did not show a significant difference with the control group, which amounted to (212.8 - 199.6 - 

186.3) respectively, as for the insulin test, the groups differed significantly and amounted to (22.32 - 22.78 - 

36.52), respectively, with the control, which amounted to (15.99).. 
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Introduction 

 
Toxoplasma gondii is a parasitic protozoan that can infect many hosts of warm-blooded animals, 
including humans, causing the disease called toxoplasmosis, which is an obligatory endocellular 
parasit. (Remington et al 2000). In the tissues and sporozoites in the egg sacs shed by cats 
(Evering 2006) Diabetes is defined as a metabolic disorder resulting from several known reasons, 
including the lack of pancreatic insulin secretion, the presence of insulin resistance in the blood, 
and the poor response of cells to insulin (Holt 2010)]. The World Health Organization divides 
diabetes into three main types: type 1 diabetes, type 2 diabetes, gestational diabetes, and each 
type has causes and places of spread in the world, but all types of diabetes are similar and are 
caused by the insufficient production of the hormone insulin by the beta cells in the body. 
pancreas; And it occurs after infection with the parasite Toxoplasma gondii, its spread to many 
host organs [Harker 2015], including the pancreas. Studies have confirmed that infection of the 
pancreas in humans and animals causes Pancreatitis [Parenti 1996] It is not certain that infection 
of the pancreas with Toxoplasma leads to diabetes [Shin 2009], but some studies have shown 
that Chronic cases of toxoplasmosis may increase the risk of developing type 2 diabetes 
[Majidiani 2016]. On the other hand, the occurrence of Toxoplasma gongii in the pancreas may 
lead to a weakening of the pancreatic cells when the beta cells are affected. Insulin levels are 
affected. Damage to the thyroid gland is likely to lead to disruption of the nervous system and 
damage to pancreatic cells, which in turn increases the risk of diabetes. 
 
Materials And Methods 
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•The study included the collection of 100 blood samples from people with diabetes and 50 
blood samples from healthy people in Samarra General Hospital. Blood was drawn using medical 
syringes with a capacity of 5 ml, and then placed directly in a centrifuge (centrifuge) 3000 cycles 
/ minute for 5 minutes and keeping serum Blood at a temperature of -20 C ⁰ where 
Toxoplasmosis was diagnosed using the immunological test (ELISA) using a ready-made kit (kit) 
for each test manufactured by the German company (Demeditec). 
•Distribution of the studied samples into four groups: 
- The first group: aborted women infected with toxoplasmosis included (25) samples and their 
ages ranged between (˃20-50) years. 
- The second group: women with diabetes included (25) samples, and their ages ranged 
between (˃20-50) years. 
- The third group: women with diabetes and cat disease, which included (25) samples, and their 
ages ranged between (˃20-50) years. 
 - The fourth group: the control group of healthy women and included (25) samples, and their 
ages ranged between (˃20-50) years.2-3-To estimate IgG concentration, the ELISA assay kit used 
the ELISA- Sandwich technique. 
•To estimate the concentration of the C-peptid hormone, the ELISA kit used the Sandwich 
technique. 
•To estimate the concentration of the hormone Glucagon, the ELISA kit used the Sandwich-
ELISA technique 
•To estimate the insulin concentration, the ELISA kit used the Sandwich ELISA technique. 
•To estimate the concentration of the hormone Preptin, the ELISA kit used the Sandwich-ELISA 
technique. 
Statistical Analysis 
    
The results were analyzed statistically using Analysis of Variance (ANOVA). The arithmetic means 
of the parameters were compared using Duncan's multiple range test at a significant level (p 
<0.05) [Al-Rawi 2000]. 
 
Results and Discussion 
  The results of the current study showed that there were no significant differences at the 
probability level of 0.05 ≥p for the C-Peptide test in the (Toxo-diabetes) groups compared to the 
control group, and these results were in agreement with the results of [Mostafi 2019] where 
they noticed a decrease in C-Peptide in the blood serum, The reason for its decrease may be due 
to a response to hyperglycemia, and a decrease in the level of C-peptide indicates a breakdown 
of pancreatic beta cells [Ghorbani 2015]. 
   The results of the current study showed a significant difference at a significant level of 0.05 ≥ p 
for the three groups (Toxo - diabetes - Toxo + diabetes) when compared to the control group 
and these results were consistent with [Mostifi 2019] and through a study conducted on 
diabetic rats, an increase in the hormone glucagon( Lee 2011). And it was inconsistent with the 
results of [Evering 2006] they indicated that the level of glucagon decreased in diabetic patients. 
The researcher [Belijic 2016] indicated that the increase in the level of glucagon can cause the 
stimulation of the production of new glucose and the process of glycogenolysis (increased 
circulating plasma concentration). 
The different letters on the columns mean that there is a significant difference in the studied 
groups at a significant level (P <0.05). 
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Figure (1) C-Peptide level in blood serum 

The different letters on the columns mean that there is a significant difference in the studied 
groups at a significant level (P <0.05). 

 
Figure (2) Glucagon level in the blood serum 

  The results of the current study showed that there were significant differences at the level of 
probability p≥ 0.05 for the three groups (Toxo - diabetes - Toxo + diabetes) when compared to 
the control group. It was also identical to what the researcher found [Moran 2011] because 
most type 2 diabetes patients suffer from insulin resistance more than the true decrease in 
insulin, and this leads to a compensatory increase in insulin secretion, but this statement applies 
at the beginning of the disease, Over the course of the infection, insulin will decrease in 
patients. It is believed that this is caused by a defect in beta cells due to glucose toxicity, beta 
cell mass reduction, and the accumulation of fibril-like amyloid in beta cells called amylin, and 
consequently, a deficiency in the hormone insulin [Al-Akaash 2012], and the results showed 
(Ismail 2012) is no significant increase in the concentration of the insulin hormone with age in 
patients with type 2 diabetes, and I think the reason for this is that insulin depends on the age of 
the disease and not the age of the patient, and this result is not compatible with our current 
results. 
The different letters on the columns mean that there is a significant difference in the studied 
groups at a significant level (P <0.05). 
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Figure (3) Insulin level in the blood serum 

  The results of the current study for the three groups (Toxo - diabetes - Toxo + diabetes) 
showed that the Toxo group did not show a significant difference when compared to the control 
group. As for the two groups (diabetes - Toxo + diabetes, they showed a significant difference in 
relation to the control, and these results were consistent with the findings of [ Muzaffer 2002], 
where the results showed a significant increase in the level of protein in patients with diabetes 
when compared to the control group. 
The different letters on the columns mean that there is a significant difference in the studied 
groups at a significant level (P <0.05). 

 
Figure (4) Preptin level in blood serum 
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