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Abstract: This study aimed to evaluate the relationship between KIM-1 protein and biochemical 

markers associated with diabetes, to determine its potential role as a biological indicator of the de-

velopment of diabetic nephropathy. The study was conducted in Kirkuk Governorate during the 

period from December 2023 to May 2024, where 90 samples were collected from government and 

private hospitals and specialized medical clinics, including 70 patients with diabetic nephropathy 

and 20 non-diabetic nephropathy. Diabetic nephropathy is a chronic complication of diabetes, char-

acterized by a gradual deterioration in kidney function due to damage to small blood vessels due 

to high blood glucose levels. The KIM-1 protein (known as Kidney Injury Molecule-1) is linked to 

kidney damage, as it is secreted from the cells of the renal tubules in response to damage, making it 

a potential indicator for monitoring the progress of kidney damage in people with diabetes. In this 

study, the KIM-1 levels were analyzed along with variables such as HBA1C, the level of cells in the 

blood, insulin level, and insulin resistance, using Pearson's connection coefficient. The results 

showed that there is a positive overwhelming connection between the KIM-1 and the levels of cake, 

HBA1C, and insulin resistance at the possibility of 0.000, as well as with the level of insulin at the 

possibility of 0.005. These results indicate that the Kim-1 may be a useful biological indicator to as-

sess the progress of diabetic kidney disease, which calls for more research to explore its role in im-

proving the diagnosis and control of the disease. The study aims to contribute to the development 

of better treatment and monitoring strategies for diabetic patients, with the aim of reducing the 

complications of the disease and improving the quality of health care provided to them. 
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1. Introduction 

Diabetes Mellitus (DM) is a chronic condition that occurs as a result of the failure of 

the pancreas in the production of sufficient amount of insulin or when the body's produc-

tion of insulin is ineffective or an insulin receptor imbalance [1]. Insulin is a hormone pro-

duced by beta cells in the pancreas and is necessary for the body to use glucose from di-

gested food as a source of energy for [2]. DM diabetes is the most prevalent endocrine 

disease and is a source of health anxiety around the world in developing countries in par-

ticular and which is increasingly spread along with poor control, serious complications 

lead to the most common causes of diabetes and the increased death rate [3]. Diabetic 

nephropathy (DN) is one of the most common chronic microvascular complications of di-
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abetics and the main cause of end-stage kidney disease (chronic kidney disease (CKD dis-

ease), DN diabetic nephropathy is characterized by over-filtration and albuminuria in the 

early stages followed by a gradual decline in kidney function [4]. It is a very prevalent 

condition worldwide and represents one of the most common complications of diabetes 

mellitus DM, and the main cause of end-stage kidney disease (ESKD) End stage kidney 

disease Its development includes three main axes: circulatory axes, metabolism and in-

flammation, clinically persistent albuminuria associated with a gradual decrease in glo-

merular filtration rate GFR determines this disease [5, 6]. It represents approximately 50 % 

of all cases of chronic or final kidney disease that require dialysis or kidney transplanta-

tion, about 40 % of patients with T2DM and 30 % of those who suffer from T1DM ulti-

mately develop CKD (CKD (CKD) [6]. 

KIM-1 kidney infection is a sugar protein that is expressed by the cells of nearby tabs   

and is known as an early, sensitive, and specific biological sign associated with KIM-1 in 

the blood recently with the severity of severe and chronic renal damage [7]. The current 

study aims to find the correlation between KIM-1, HBA1C diabetic, glucose, insulin and 

insulin resistance. 

 

2. Materials and Methods 

Study Design 

This study was conducted for the period from December 2023 until the end of May 

2024 in government and private hospitals and specialized medical clinics in the city of Kir-

kuk, and included (70) male patients who suffer from complications of diabetes after con-

firming that they are infected with ages of (40-70) years, as well as (20) healthy people with 

the same average age of patients. 

 

Blood Samples 

Blood samples were collected from patients by (5) ml of vein, (1) ml of blood was 

placed in glass tubes containing an edta tubes, to find out the percentage of cumulative 

HBA1C cumulative hemocopin. The remaining amount of blood is placed (4) ml in glass 

tubes containing the gel and without the vaguum tube with gel and Clot Activator The 

sample left room temperature for 30 minutes for clotting, then the tubes were placed in the 

centrifugal device for (15) minutes and quickly (3000) a minute course for the serum. 

 

Physiological and Biochemical Tests 

The concentrations of physiological and biochemical indicators of the studied groups 

were estimated and included the determination of the concentration of kidney injury mol-

ecule Kim-1 and the hormone insulin through the use of ready-made analysis kits (Kits) 

from the manufacturer Sunlong of Chinese origin using ELISA type ELISA technology as 

a method, and the estimation of the percentage of glycated hemoglobin HbA1c using the 

ready-made I analysis number (Kits) from the manufacturer Boditech of Korean origin ac-

cording to the immunoassay method [8]. Serum glucose was estimated using a special 

ready-made kit from the French-origin Biolabo manufacturer according to [9]. It is an en-

zymatic method in which glucose oxidation occurs, and insulin resistance is calculated by 

multiplying the fasting glucose concentration mg / 100 ml by the level of fasting insulin in 

the blood serum and dividing it by 405 to produce a HOMA-IR index, according to the 

following equation [10]. 

Homa-IR = (Fasting Blood Glucose × Fasting Insulin) ÷ 405 
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Statistical Analysis 

The results obtained from the present study were analyzed statistically using SPSS 

software and Pearson's correlation coefficient was applied to the data to find the direction 

and strength of the correlation between the variables studied [11]. 

 

 

3. Results 

This study, which included 90 samples, is highlighted, of which 70 are diabetic kid-

ney disorder and 20 uninfected, an important correlation relationship between the levels 

of Kim-1 protein and a set of indicators associated with diabetes, as the study found posi-

tively average strength between KIM-1 and the level of both kimos and HBA1C and insulin 

resistance, at the probability level (P≤0,000), as well as a positive interconnection between 

KIM-1 and insulin level at the possibility (P≤0.005) as shown in Table (1). 

 

Table 1. The correlation between KIM-1 and a number of physiological indicators in males 

with diabetic nephropathy. 

 

 

 

 

 

 

 

**Correlations is significant at the 0.01 level 

 

 

4. Discussion 

Correlation between kim-1 and HbA1C level 

The results of the study indicated in schedule (1) of the presence of an obligatory 

connection (r = 0.522) with statistical significance (P≤0,000) between Kim-1 and the level of 

HBA1C in the study samples. These results came in compliance Answer (r = 0.88) between 

the two variables in the patients of diabetic (Nephropathy). Several other studies, includ-

ing the study of both [12], and the study [13] indicated that patients with high levels of 

Hb1AC (higher than 7 % From the normal limit) they show a higher level than Kim-1 This 

rise in KIM-1 reflects an increase in kidney tissue damage as a result of poor control of 

sugar levels. This association may also be attributed to inflammation, as an increase in 

Hb1AC leads to increased inflammation, oxidative stress through increased production of 

free radicals in the kidneys, which contributes to an increase in KIM-1 levels, which plays 

a vital role in the development of diabetic nephropathy [14, 15]. Persistent high glucose 

level leads to abnormal activation of mitochondrial stress and intracellular signaling path-

ways, leading to stress Cells and their dysfunction Furthermore, abnormal activation pro-

motes additional activation of inflammatory factors, leading to primary damage to renal 

tissue and tubules [16]. 

 

Correlation between KIM-1 and glucose level 

The results of the study shown in Table (1) showed a statistically significant positive 

association (r≤0.403) between KIM-1 and the level of glucose in the study samples, and 

Insulin 

resistance 
Insulin HbA1C Glucose 

Correlations 

between 

KIM-1 and 

some 

parameters  

0.470** 0.292** 0.522** 0.403** r 
KIM-1 

0.000 0.005 0.000 0.000 Sig 
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these results were consistent with what [17] came out, as they revealed a positive associa-

tion (P < 0.001) between KIM-1 and diabetes and fasting blood glucose As high blood sugar 

causes a cellular injury, which leads to the release of inflammatory media that include 

chemical compounds, including cytokines and kimokins such as tumor necrosis factor 

((TNF-α Interleukin-1 , adhesion Particles and associated molecular patterns and molecu-

lar patterns. The damage that attracts the immune cells to the location of the injury, which 

leads to the enhancement of inflammatory reactions, reduces the level of oxygen and dam-

ages the cells, in addition to that causes a high level of kidney infection molecule in condi-

tions of hypoxia causes a cellular balance disorder, and leads to diabetic kidney disease 

[18] . The high level of glucose in the blood leads to the damage of the cabinet cells directly, 

which leads to a wide range of metaphysical and cellular imbalances, and excessive pro-

duction of interactive oxygen types ROS and stimulating the path of programmed cell 

death are interconnected mechanisms that perform pivotal roles in the development of 

DKD, although that Epual tuberculosis cells contain large numbers of mitochondria, but 

the ancient cells, mabareg cells and cabinian ventricular cells may all be affected by the 

infection of the mitochondria caused by diabetes [19, 20]. 

 

Correlation between Kim-1 and the level of insulin 

The results of the study shown in schedule (1) showed a positive correlation (r = 

0.292) with statistical significance (P≤0.005) between Kim-1 and the level of insulin in the 

study samples. These results came compatible with [21] as they showed the link The big 

and positive between Kim-1, obesity indicators, insulin state, signs of oxidative stress, and 

their potential effect in causing kidney abnormalities, as the increasing inflammatory ac-

tivity as a result of continuous renal damage to weakening the body's sensitivity to insulin 

and as a result, the levels of kidney infection are significantly increasing in the case of kid-

ney inflammation, as patients are Those who suffer from kidney dysfunction are very vul-

nerable to oxidative stress, leading risk factors such as diabetes, kidney hypotension, dial-

ysis and aging to increase the levels of interactive oxygen types and then increase the kid-

ney infection molecule [22]. The most common cause of the high concentration of insulin 

in people with diabetes is that insulin resistance (resistance to insulin in enhancing the 

absorption of glucose by muscle and fatty cells) preceded and caused an overall insulin 

from the blood. Blood sugar and type 2 diabetes after years or even later contracts, yet in 

the studies of association at the genome level, insulin resistance is referred to as the main 

cause of type 2 diabetes, in addition to that, some of them are due to defects in the beta cell 

in the pancreas [23]. 

 

Correlation between Kim-1 and insulin resistance 

The results of the study shown in schedule (1) showed a positive correlation (0.470 

R = statistical significance (P≤0,000) between Kim-1 and the level of insulin resistance in 

the study samples. These results came in compliance with the [24] and the study of [25], 

which indicated the existence of a great positive connection between the Kim-1 and the 

level of insulin resistance in patients with diabetic kidney disease, while insulin resistance 

cannot secrete the hormone from beta cells in the pancreas that leads to the absorption of 

glucose in the tissues, which leads to high levels of glucose in the blood , Type 2 diabetes 

begins to decrease a gradual decrease in the work of insulin. Which leads to the removal 

of insulin receptors ’sensitivity to compensate for insulin resistance. The body produces 

additional insulin to facilitate the balance of glucose, which leads to a high level of insulin 

in the blood [26]. The high levels of the KIM-1 kidney infection in patients with diabetic 

kidney disease are attributed to a disorder in the renal tabs and also due to the kidney 

inflammation caused by the high level of sugar, as its levels increase in diabetics. Disorder 

in the kidney tubes, even if the albumin night levels are within Natural limits [27]. In ad-

dition, KIM-1 levels increase as a result of insulin resistance, which is closely related to 

oxidative stress resulting from high blood sugar level, as the increased levels of reactive 
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oxygen species (ROS) in the kidneys lead to damage to essential cellular components and 

DNA, as well as dysfunction in the endothelium, which is a characteristic feature of T2DM 

and diabetic kidney disease (DKD) [28]. 

 

 

5. Conclusion 

These results indicate that Kim-1 may play a decisive role as a biological indicator to 

assess the risk or progress of diabetic kidney disease. These connections may reflect patho-

logical changes in kidney function associated with poor control of blood sugar levels and 

insulin resistance. Therefore, it may be important to explore the role of Kim-1 in a deeper 

way in future studies, to verify its effectiveness as a diagnostic tool or as a standard for 

estimating the development of the disease, which may help improve treatment and moni-

toring strategies for diabetics at risk of kidney disease. 
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