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Abstract 

This study knew that comparing type 2 diabetes mellitus and some pro-

inflammatory immune factors, IL-6 and CRP  clarified the higher glucose and their 

relationship in stimulating these immune factors. Type II diabetes mellitus, elevated 

incidence of disease, elevated IL6 and CRP II, in the absence of substrates run on 

elevated blood glucose. 

Introduction  

Type 2 diabetes is one of the metabolic diseases that leads to high glucose in 

the blood, hyperglycemia due to the lack of pancreatic gland secretion of the hormone 

insulin, or the lack of response or resistance of body tissues to the action of this 

hormone (1). Statistics in the United States of America in 2015 indicated that 

approximately 30.3 million people, 9.4% of Americans, have diabetes (2). By 2030, it 

is expected that the number of people with diabetes around the world will increase by 

439 million, or 7.7% of the world's population, and most of the increase will occur in 

developing countries by 69% compared to industrial countries, which account for 

20% (3). Resistance to the effect of the insulin hormone is the main key to the events 

of diabetes and its future effects on the patient (4). The causes of the disease depend 

on a group of environmental factors, the most important of which are food, smoking 

and physical activity (5), And infection with various pathogens in addition to genetic 

factors, and these factors have important effects on stimulating the immune system 

responsible for the speed of the development of type 2 diabetes and its future effects 

on the patient (6,7). These causes work on changes inside the cells that lead to the 

secretion of pro-inflammatory factors in the blood circulation and a change in the 

infiltration of cells, so several immune cells enter the fatty tissue, pancreatic cells, and 

any tissue that participates in metabolism. ( 8,9,10), 

These changes lead to inflammation, which has a role in developing insulin resistance 

and reducing the ability of pancreatic beta cells to produce the hormone insulin, thus 

causing type II diabetes (11,12). Several researchers have identified an increase in 

some inflammatory markers in the blood circulation of patients, such as interleukin-6 

(IL-6) and C-reactive protein (CRP), which are essential in predicting the occurrence 

of type 2 diabetes or future related disorders (13,14, 15th). The International Expert 

Committee, represented by the American Diabetes Association (ADA), the European 

Council and the International Diabetes Federation, stressed the importance of 

adopting the measurement of HbA1c as a critical indicator in diagnosing type 2 

diabetes (16, 17, 18). ). The current study aims to know the ability of patients to 

control glucose concentration and its importance in the occurrence of various 

disorders associated with type 2 diabetes, the possibility of using the index of 

intoxicating haemoglobin and immunological indicators in predicting type 2 diabetes, 
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especially among patients' relatives who do not have any clinical symptoms to get 

diabetes. The current study aims to evaluate the effect of high blood sugar on 

pathological factors.A comparison of the effect of diabetes mellitus between patients 

and healthy subjects. 

Material and Methods 

Samples were taken during the period from 3/1/2021 to 6/12/2021, with 110 blood 

samples (5 ml) for each sample, according to the following distribution: 

1- Patients group: Samples were taken from patients diagnosed with type 2 diabetes 

by specialized doctors at Al-Hakim Center for Diabetes and Endocrinology Research 

in Al-Sadr Medical Education City in Al-Najaf Al-Ashraf province, with 60 patients 

and an average age of 51.92 years (38-69 years). 

2- Relatives group: the samples were taken from the relatives of patients without 

diabetes (apparently healthy) and not suffering from other chronic diseases. They 

numbered 30 individuals, with an average age of 36.73 years (22-50 years). 

3- Control group: samples were taken from healthy people from any of the diseases, 

with an average age of 39.67 years (28-57 years), and their number is 30 individuals. 

Hba1c (patients Hba1c ≥ 6.5%, relatives (onset of symptoms) 5.7% Hba1c ≤6.4%), 

control Hba1c ≤ 5.7%) (16, 17). The IL-6 concentration was measured using an 

enzyme-linked immunosorbent assay (ELISA). CRP) was measured by the high-

sensitivity LAX technology, an enhanced nephelometric assay of Menlatex. In 

contrast, Hba1c was measured using glycated haemoglobin's quantitative 

colourimetric method and colourimetric quantification of glycohemoglobin in whole 

blood. 

Statistical analysis: 

     The results of this study were analyzed according to the standard statistical 

methods using the statistical program known as the Statistical Package for Social 

Sciences SPSS (Seventeenth Edition) and using the one way of ANOVA test, were 

(mean ± standard error) was measured to compare the average Hba1c ratio and the 

concentration of both IL6 and CRP among the different groups under study, under p < 

0.05. 

Results: 

        We note from Table 1-1 that the average percentage of intoxicating haemoglobin 

Hba1c in the group of patients was 7.4840% with a significant difference (P≥ 0.05) in 

comparison with the rest of the groups, as well as between the relative's group and the 

control group, where we notice a rise in this percentage in the relatives 6.0467% 

compared to the control group 5.1667 % and with a significant difference at the level 

of probability (P≥ 0.05). In addition to the high concentration of IL6 CRP, 

6.3134Pg/ml 2.3580mg/dl, with a significant difference (P≥ 0.05) in the group of 

patients compared to the rest of the other groups, as well as the comparison between 

the two groups of relatives and the control, but without a significant difference 

(control Pg/ml 2.5500). And relatives 4.3190 Pg/ml), while there was a significant 

difference between the two groups for CRP (kins mg/dl 1.3110 and control mg/dl 

.66970). 
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Table (1) comparison of Hba1c, IL6 and CRP between groups 

 

Group of control 

(mean ± SD) 

 

Group of relatives 

mean ± SD)) 

 

Group of patients 

mean ± SD)) 

parameters 

.04557 0± 5.1667 .03643* 0 ± 6.0467 .12975 ** 0±  7.4840 Hba1c % 

 

.82829 0± 2.5500 .46255 0± 4.3190 .49161* 0± 6.3134 IL6( Pg/ml) 

 

.09785 0 ± .66970 .16353* 0± 1.3110 .20861** 0± 2.3580 CRP (mg/dl) 

 

**It represents the significant difference for the group of patients with the level 

(P≥ 0.05) and the rest of the groups 

 *Represents the moral difference between the group of relatives and the control 

 

Discussion: 

The current study showed a high level of intoxicating haemoglobin (Hba1c) in 

the two patients and relatives compared to the control group. This result is consistent 

with Mohd (19). Also, the current study results agreed with the study of (20,21). The 

current study indicated a high concentration of (IL-6 CRP) in the two groups of 

patients and relatives compared to the control. The current study results agreed with 

the study of (19, 22), which confirmed the high C-reactive protein level in diabetic 

patients compared to the healthy group. 

In contrast, the study (22) indicated an elevation of the C-reactive protein level 

produced in the liver depending on the stimulation of interleukin-6 and tumour 

necrosis factor-alpha. The study by (23) indicated that the increase in (IL-6 and CRP) 

together is essential evidence of resistance to the effect of the insulin hormone in the 

development of type 2 diabetes. In contrast, Pickup and his group indicated a high 

concentration of interleukin-6 in patients with type 2 diabetes in the study of Joachim 

and his group confirmed the importance of using interleukin-6 as an essential measure 

in predicting type 2 diabetes, both Konukoglu and his group and Cardellini and his 

group to the rise of interleukin-6 and tumour necrosis factor-alpha in patients, which 

was opposed by the result of the study Choi and his group, and the result of this study 

indicated the elevation of interleukin-6 in the pre-diabetes group compared to the 

control group. From all of the above, the current study confirms the possibility of 

using the previous criteria in detecting or predicting type 2 diabetes (24,25,26,27). 
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