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Abstract — Diabetes Mellitus is a widespread chronic disorder with several recognized forms, including
type 1 (autoimmune), type 2 (polygenic, driven by genetic and environmental factors), gestational, and
monogenic diabetes.

The aimed of this study is to identify genes associated with various diabetes types, evaluate key
biochemical variables in diabetic patients compared to healthy controls, assess the renal impact of the
disease, and survey related clinical factors.

The study analyzed blood samples from 40 male and female participants aged 23—40 years, divided
equally into two cohorts:

Diabetic Group: 20 individuals (10 males, 10 females)

Healthy Control Group: 20 individuals (10 males, 10 females)

Results: Glucose: Blood glucose levels were significantly elevated in both male and female diabetic
patients compared to controls, confirming hyperglycemia.

Urea: Female patients exhibited higher urea levels (20.3) than healthy females, whereas male patients
showed lower levels (23) than healthy males; however, all values remained within normal clinical ranges.
Creatinine: Male patients had lower creatinine levels than healthy controls, while female patients had
comparable levels across both groups and within normal limits.

Uric Acid: Uric acid levels showed no significant differences between diabetic patients and healthy
controls and remained within reference ranges.

Body Mass Index (BMI): Male diabetic patients exhibited a higher BMI than healthy males, indicating
overweight status as a prominent risk factor for type 2 diabetes.
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I. INTRODUCTION

Chronic diseases have become widespread, negatively impacting both individuals and society, the
incidence of chronic diseases is constantly increasing, and they are among the leading causes of death
worldwide. Chronic diseases are long-lasting and accompany individuals throughout their lives,
negatively affecting their overall health and causing numerous health, psychological, and economic
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problems. Examples of these diseases include diabetes, heart disease, high blood pressure, cancer, liver
disease, kidney disease, and some respiratory diseases [1],[2]. This study has highlighted Diabetes
Mellitus (DM) due to its importance in society as a leading cause of death, with its incidence increasing
worldwide [3]. In the 21st century, diabetes has been considered a chronic and heterogeneous endocrine
disorder, requiring multidisciplinary approaches to its management, with genetics playing a distinctive
role [4]. There are hundreds of different genetic variants that work in a complex interaction affecting the
function and size of beta cells in the pancreas, and to a lesser extent, insulin action, several Norwegian
studies have identified genetic risk factors for type 2 diabetes and for associated phenotypes such as
obesity and cardiovascular disease[5], one of the risks is that this type of diabetes can lead to death [6]. In
additionally diabetes mellitus is a chronic metabolic disorder characterized by high blood sugar levels and
impaired metabolism of fats, carbohydrates, and proteins, this is due to a malfunction in insulin secretion
and action (insulin resistance), or both, which negatively affects the body's ability to produce and use
insulin, the hormone essential for converting food into energy. If diabetes is not diagnosed or well-
controlled, it can lead to chronic hyperglycemia. Chronic hyperglycemia resulting from diabetes is
associated with various complications and significant damage to many vital organs, such as the glomeruli
of the kidneys, the eyes, nerve tissues, and the heart and blood vessels [7],[8]. In 2014, the American
Diabetes Association classified diabetes into several types, and the inability to produce sufficient insulin
in the beta cells of the pancreas is the common feature in all major types of diabetes, including: Insulin-
dependent diabetes type 1 (T1DM) affecting children and adults, representing approximately 5-10% of
cases. It is associated with insulin deficiency due to the destruction of beta cells in the pancreas, which
can be measured by the presence of autoantibodies or may be attributed to unknown causes unrelated to
autoimmunity, previous studies have indicated a 3-5% annual increase in the incidence of this disease
worldwide[9-12]. The other type is non-insulin-dependent diabetes type 2 (T2DM) which consider the
most common type, representing 90-95% of all diabetes cases worldwide, and was previously referred to
as non-insulin-dependent diabetes or adult-onset diabetes [13], it is a complex endocrine disorder
characterized by high blood sugar and insulin resistance, and relative insulin deficiency. It results from
defects in insulin secretion and action, and the etiology of both mechanisms is linked to genetic and
environmental factors [14],[15]. It also affects the elderly, especially those over forty years of age, and is
therefore called Adult Onset Diabetes Mellitus [16]. Diabetes is a complex disease characterized by a
complex interaction between genetic, epigenetic, and environmental variables. Clinical risk factors and
blood sugar control alone cannot predict the development of the disease. Numerous genetic studies have
shown a clear genetic component to both diabetes and its associated complications Technological
advancements such as genome-wide association studies, next-generation sequencing, and exome-
sequencing have identified genetic variants associated with diabetes; however, these variants can only
explain a small proportion of the diabetes-associated genes within the complete heritability of the
condition[17]. Nearly 250 highly sensitive sites for T2DM have been identified. On the other hand, more
than 60 sites have been discovered so far for TIDM by genome-wide association studies through the
detection of pathways underlying the disease, and its overlap with autoimmune diseases [18]. In 2004, the
calpain-10 (CAPN10) gene on chromosome 2 was identified as a cause of type 2 diabetes mellitus
(T2DM) using genome-wide association studies [19], the incidence of mutations in mitochondrial DNA
(mtDNA) is 17 times higher than in nuclear DNA, leading to mitochondrial diseases, which are linked to
type 1 diabetes and its progression [20] [21]. Kidney disease is a serious complication of diabetes,
especially if the patient also suffers from high blood pressure, coronary artery disease, or urinary tract
problems. Diabetes also leads to recurrent bacterial infections of the renal pelvis and bladder, resulting in
increased urinary frequency and burning during urination [22] [23]. Previous studies have indicated that
diabetes is the most common cause of chronic kidney disease (CKD) and end-stage renal disease (ESRD)
in most parts of the world, with 20 to 30% of diabetic patients having type 1 and type 2 diabetic
nephropathy due to the malfunction in the body as well as the genetic influence [24] [25]. The risk of
diabetic nephropathy is also increased in patients with both type 2 diabetes who have a family history of
diabetic nephropathy in a first-degree relative, and one of the genetic factors is the angiotensin receptor
type 2 on the X chromosome [26] [27].
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II. MATERIALS AND METHOD

Samples Collection

The current study was conducted in Nineveh Governorate, Iraq. Samples were collected from patients
attending Ibn Sina Teaching Hospital, Al-Wafaa Specialized Center for Diabetes and Endocrinology, and
some villages in the Nineveh Plain, as well as from female student donors from the College of Science,
University of Mosul, after accurate diagnosis by specialist physicians. Healthy donors were also included
in the study, which took place from January to February 2024, after obtaining approval from the
Ministry of Health and Environment and the Nineveh Health Directorate. The study analyzed blood
samples from 40 male and female participants aged 23—40 years, divided equally into two cohorts:

1. Diabetic Group: 20 individuals (10 males, 10 females)

2. Healthy Control Group: 20 individuals (10 males, 10 females)
Blood was then drawn from the vein using a 5 ml needle and placed in gel tubes to help the blood
coagulate at room temperature. The serum was then separated from the other blood components by

placing the tubes in a centrifuge for 15 minutes at a speed of 3000 rpm. Any degraded samples were
discarded.

Determination of some biochemical indicators, such as Glucose, Urea, Uric Acid and Creatinine in
blood serum

Serum levels of glucose, urea, creatinine, and uric acid were measured using a Smart-150 fully
automated chemistry analyzer with commercial diagnostic kits (Giesse Diagnostics, Italy). Absorbance
was read at 510 nm for glucose, uric acid, and creatinine [28] [29], and at 340 nm for urea [28].

Estimation of body mass index (BMI)
Patients' weight and height were measured using a height and weight scale, and their Body Mass Index
(BMI) was calculated using the following equation [30]:

Weight (in kilograms)
BMI = -
Height (meters)?

BMI is determined by the following measurements [31]:

If the BMI is less than 18.5, the individual is considered underweight.

If it is between 18.5 and 24.9, the individual is considered normal weight.
If it is between 25.0 and 29.9, the individual is considered overweight.

If it is 30 or higher, the individual is considered obese.

Calculating the results

The overall average was used, and the percentage of certain disease-related factors in the patients
(study sample) was also extracted.
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A. Figures and Tables for Results

Table 1. The effect of diabetes on the levels of certain biochemical variables of kidney function in patients and a comparison

with healthy individuals, for both males and females.

Biochemical Control Patient
variable Males Females Males Females
(N=10) (N=10) (N=10) (N=10)
Glucose
(me/100ml) 99.5 73.8 322.3 209.1
Urea
(mg/100ml) 29.5 15.8 23 20.3
Uric acid
(mg/100 ml) 4.75 3.26 4.06 3.97
Creatinine
(mg/100 ml) 0.85 0.6 0.66 0.68
Table 2. The effect of diabetes on body mass index (BMI) in patients and comparison with healthy individuals
Control Patient
BMI Males Females Males Females
(kg/m?) (N=10) (N=10) (N=10) (N=10)
24.98 23.38 25.45 23.71
Table 3. Percentage of certain disease-related factors in patients according to the questionnaire form
Disease-
related Patient
factors
Type of Type I Type II
diabetes 10% 90%
Geographic Cit Vill
> y illage
location and
residence 60% 40%
Marital status 1\9;[51 (;1‘ ied ZS (;l/g le
0 0
Education None Elementary | Secondary | University
level 50% 50% 0% 0%
. Fast .
. Vegetaria Mixed
Die type food
n 10% 0% 90%
Copeof Yes No
supplements 30% 70%
Yes
70%
First-degree relatives N
Family history 86% 30((;
Second-degree °
relatives
14%
Does the
patient have Yes
any other 30%
illnesses? No
Other health Heart disease 60% 70%
It)rZ{)leiist Thyroid gland 10%
Iron deficiency 30%
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11I. RESULTS

Estimating the levels of certain biochemical variables (glucose, urea, creatinine, and uric acid) in
blood serum and their effect on kidney function.

The results in Table 1 show a significant increase in glucose levels among male (322.3) and female
(209.1) patients compared to healthy males and females, as well as compared to normal levels. . Urea
levels were elevated in female patients (20.3) compared to healthy females, and decreased in male
patients (23) compared to healthy males, but all levels were within normal ranges. Uric acid levels were
also within normal ranges for both healthy individuals and patients. While creatinine levels were lower
than normal in male patients compared to healthy controls. Creatinine levels in females, they were
somewhat similar and within the normal ranges for both patients and healthy individuals.

Estimation of body mass index (BMI)

Table 2 shows that male patients have a higher body mass index (BMI) compared to healthy males,
indicating overweight.

Iv.DISCUSSION

Previous studies have indicated that this increase is known as hyperglycemia, defined as a blood
glucose level exceeding 125 mg/dL during fasting and exceeding 180 mg/dL two hours after eating.
Patients with this condition suffer from impaired glucose tolerance. Hyperglycemia in type 1 diabetes is a
result of genetic, environmental, and immunological factors that lead to the destruction of pancreatic beta
cells and insulin deficiency. In type 2 diabetes, insulin resistance and abnormal insulin secretion lead to
hyperglycemia and increase the risk of retinopathy, nephropathy, and cardiovascular disease [32].
creatinine levels were lower than normal in male patients compared to healthy controls, other study
suggested that this may reflect reduced skeletal muscle volume. Skeletal muscle is a primary target tissue
for insulin, and insulin resistance in this tissue can lead to type 2 diabetes. Alternatively, it may indicate
the beginning of kidney damage [33].

Male patients have a higher body mass index (BMI) compared to healthy males, indicating overweight.
A BMI between 25.0 and 29.9 is considered overweight [31]. Previous studies have indicated that
overweight is one of the most significant risk factors for the development of type 2 diabetes across all age
groups. Multiple clinical studies have demonstrated that moderate and sustained weight loss can improve
blood glucose levels and insulin function, and reduce the need for diabetes medications [34] , while the
results were normal for sick females compared to healthy females.

v. CONCLUSION

1. Genetics plays a significant role in the development and progression of diabetes, and type 2 diabetes
is more common than type 1.

2. Certain biochemical variables are affected, such as elevated glucose levels in males and females with
diabetes compared to healthy males and females, as well as compared to normal ranges. Creatinine levels
are also lower than normal in males with diabetes compared to healthy males, indicating the beginning of
kidney dysfunction.

3. Males with diabetes have a higher body mass index (BMI) than healthy males, indicating overweight.
Excess weight is a major risk factor for the development of type 2 diabetes.

4. Diabetes is influenced by unhealthy habits such as poor dietary patterns and failure to take vitamin
supplements.
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