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 Hyperglycemia in type 2 diabetic triggers the accumulation of reactive 

oxygen species (ROS) and there’s a decrease of antioxidant level in the 

blood that triggers complications. Malondialdehyde (MDA) test is the 

most simple and reliable test for detecting oxidation. The aim of this 

study is to analyze urinary MDA level in subjects with diabetes mellitus 

type 2. This study was conducted using cross sectional analyzis with 103 

subjects in which 72 subjects has diabetes mellitus type 2 and 31 

subjects were healthy. The data was observed by measuring body 

weight, height, ad random glucose test and MDA testing in urine. The 

subjects with DM type 2 has urinary MDA level higher than those 

healthy individuals (14,87 vs 2,92 μM). There were no significant 

differences of urinary MDA levels in type 2 diabetes patients with the 

onset of diabetes, nutritional status and the antidiabetic drugs used. 

There is a strong correlation between urinary MDA levels and ad 

random blood sugar levels in subjects with diabetes and healthy subjects 

(r = .690, p <0,001). This study showed that individuals with type 2 

diabetes mellitus has oxidative stress and it can be determined by high 

MDA levels in urine compares to healthy individuals. Urinary MDA 

levels can be detected using spectrophotometer. It is a simple, fast, non-

invasive and easy method to determine MDA levels in urine so it can be 

used for further research with large sample sizes. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Diabetes Mellitus (DM) is a chronic metabolic disease caused by the body's inability to produce insulin as 

needed or due to ineffective use of insulin or both. It is characterized by high blood sugar levels or 

hyperglycemia [1]. 

 

Regional IDF (The International Diabetes Federation) data showed that Southeast Asia is top 2nd in the 

world with 72 million people who suffered DM type 2. In 2035, it is estimated that the prevalence will 

increase by 70.6% to 122.8 million people [2]. 

 



H. Mardiani, H. Hidayat and R. Rusdiana, 2022                                                    Azerbaijan Medical Journal 

 

4500 
 

Chronic hyperglycemia and insulin resistance cause an increase in vascular permeability, endothelial cell 

damage, decreased immunity, which is illustrated by an increase in amount of infection cases, especially 

tuberculosis. Persistent hyperglycemia may cause high production of free radicals generated and there is 

also evidence that it may disrupt natural antioxidant defense mechanisms. Both of those conditions 

subsequent oxidative stress [2], [3]. 

 

Oxidative stress is a condition of an imbalance between the production and elimination of reactive oxygen 

species (ROS) in the body.3 Malondialdehyde (MDA) as a biomarker of oxidative stress and also as a 

biologically active compound that has several biological roles [4]. Previous research stated that there was an 

increase in MDA levels in patients with type 2 DM, both controlled and uncontrolled when compared to 

normal samples by the analysis of blood MDA levels [3], [5]. 

 

2. METHOD 

This study is an analytical study with a cross sectional design to evaluate urinary MDA levels in type 2 

diabetes mellitus. patients This study was conducted at USU Hospital, from June to September 2022. The 

population in this study were patients who has diagnosed with type 2 DM and healthy individuals in the 

USU Hospital in Medan, North Sumatra. The subjects in this study were the population that met all the 

criteria, selected by consecutive sampling, individuals who stated in paper that they agree to participate in 

the study, and had signed the consent form. The inclusion criteria in this study were all gender, age over 20 

years, diagnosed with type 2 diabetes mellitus and healthy individuals. Exclusion criteria of this research 

were patients with type 1 diabetes mellitus, patients who were suffering from other diseases and patients 

who currently consume antioxidants. The data was collected by measuring blood glucose level using 

glucometer, examination of weight, height, and Urinary MDA levels. 

 

3. RESULT 

The sample of this study was collected using consecutive sampling. There were 105 samples and only 103 

samples which have complete data and met the criteria. The sample was divided into 2 groups which were 

72 subjects (69,9%) with DM type 2 and 31 subjects (30,1%) were non DM. 

 

The subject of this research was divided by gender. There were 42 females (58,3%) and 30 males (41,7%). 

There were 46 subjects (63,9%) with the onset of DM type 2 more than 5 years and 26 subjects has 

diagnosed with DM type 2 less than 5 years. From the subject who has diagnosed with DM type 2, there 

were 40 subjects (55,6%) which were obese and 32 subjects (44,4%) were normoweight. From the data, 

there were 38 samples (52,8%) using Oral Antidiabetic Drugs (OAD) and 34 samples (47,2%) were using 

insulin. 

 

3.1 Urinary MDA Level in Subjects with DM Type 2 and Non DM 

Kolmogorov Smirnov statistical test was performed on both groups to assess the distribution of the data. It 

was found the urinary MDA level in both groups were normally distributed (p > 0.005). After that, the 

Independent sample t test was conducted to assess the difference in urinary MDA levels in both groups. 

 

Table 1. Urinary MDA level in subjects with DM type 2 and Non DM 

Condition N Mean SD P 

Non DM 31 2.9203 1.57084 
0,000 

DM 72 14.8761 7.66391 

 

MDA level in patients with DM type 2 (mean = 14,87 μM) is higher than non DM (mean = 2,92 μM) and it 
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is statistically significant (p < 0,005) 

 

3.2 Urinary MDA Level and The Onset of DM Type 2 

Patients with DM type 2 were divided based on the onset of the disease. The subjects of this study was 

divided into patients who has suffered DM type 2 more than or equal to 5 years and patients who suffered 

DM type 2 less than 5 years. 

 

Table 2. Kadar MDA Urin Penderita DM ≥ 5 Tahun dan <5 tahun 

DM Type 2 Onset N Mean SD P 

≥ 5 Tahun 46 15,5730 7,38015 
0,308 

< 5 Tahun 26 13,6431 8,14212 

 

There is no significant differences between patients who has suffered DM type 2 more than or equal to 5 

years and less than 5 years 

 

3.3 Urinary MDA Level and Nutritional Status 

The subject who has diagnosed with DM type 2 were divided into 2 groups based on nutritional status 

which were obesity (BMI ≥ 25) and non obesity (BMI ≤ 25).  

 

Table 3. Urinary MDA level in patients with obesity and non obesity. 

Nutritional Status N Mean SD P 

Non Obesity 32 16.4741 6.44149 
0.114 

Obesity 40 13.5978 8.37712 

 

There is no significant differences statistically between patients who has suffered DM type 2 with obesity 

and no obesity (p>0,005) 

 

3.4 Urinary MDA and Antidiabetic Drugs 

Based on the use of antidiabetic drugs, the urinary MDA level was examined in 2 groups which were 

patients with DM type 2 who used insulin and oral antidiabetic drugs. 

 

Table 4. Urinary MDA level and Antidiabetic Drugs 

Antidiabetic 

Drugs 
N Mean SD P 

Insulin 34 14.8609 7.80440 
0.987 

OAD 38 14.8897 7.64097 

There is no significant differences statistically in both groups (p>0,005). 

 

3.5 Urinary MDA level and Ad Random Blood Sugar Level 

Urinary MDA level and ad random blood sugar level was examined in both subjects with DM type 2 and 

healthy individuals. 

 

Table 5. Urinary MDA Level and Ad Random Glucose Level 

Spearman Correlation 
Sig. (2-tailed) N 

0.000 103 

 

There is a strong correlation between urine MDA levels and ad random blood sugar levels in subjects with 
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diabetes and healthy subjects (r = 0,690, p <0,001). 

 

4. DISCUSSION 

 In type 2 diabetes, insulin deficiency or resistance causes hyperglycemia. High blood sugar levels trigger 

various metabolic changes including increasing the production of free radicals through glucose 

autooxidation, increasing glycosylated proteins that form AGEs (advanced glycosylation end products) that 

trigger the activity of NAD(P)H Oxidase, Nitric Oxide Synthase and Xanthin Oxidase. Increased activity of 

some of these enzymes causes an increase in oxidizing species including reactive oxygen species, reactive 

nitrogen and reactive carbonyl. The balance of oxidizing species with natural tissue antioxidants is 

disturbed and causes oxidative stress conditions [6], [7]. 

 

Lipid peroxidation is a biological process that begins with the attack of reactive species to oxygen on 

unsaturated fatty acids which are the main components of cell membranes. The products of this 

peroxidation are unstable lipid peroxides which continue to undergo oxidation reactions and changes to 

more stable carbonyl compounds, including malondialdehyde (MDA) [8]. This study showed that urine 

MDA levels of patients with type 2 DM were higher (mean = 14.87 μM) than urine MDA levels of non-

diabetic individuals (mean = 2.92 μM) and the difference was statistically significant (p < 0.005). This is in 

line with several other studies, which found that plasma and tissue MDA levels in type 2 DM patients were 

higher than plasma and tissue MDA levels in non-DM patients [5], [9], [10]. Urine levels of MDA, as a 

product of lipid peroxidation, are a reliable marker of oxidative stress throughout the body. Examination of 

urine MDA levels with a spectrophotometer is a simple, fast, and cheaper method so that it can be used for 

research with a large number of samples [11]. 

 

In this study, there were no differences of urinary MDA levels in patients with type 2 diabetes mellitus with 

the onset of the disease, nutritional status and the type of antidiabetic drugs used. This result showed that 

oxidative stress is triggered by hyperglycemia and is not affected by the onset of hyperglycemia. Poor 

glycemic control can cause an increase in oxidative stress and increase MDA level [3], [12]. This result is 

irrelevant with other studies which showed there’s a positive correlation between visceral obesity with 

increase of lipid peroxidation in metabolic syndrome patients [13]. In this study were not different of urine 

MDA level of patients using oral anti-diabetic drugs (OAD) from the group using insulin therapy. This may 

happen because there were no previous observations on the timing of drug use, uniformity of doses and 

types of oral anti-diabetic drugs and compliance in using both classes of drugs. In a study that was 

conducted by Ohira, there was a relationship between MDA levels and the dose of metformin given. The 

study found that increasing the dose of metformin can reduce MDA levels in DM patients [14]. 

 

There was a strong correlation (r = 0.690, p <0.001) between urine MDA levels and the ad random blood 

sugar levels of all study subjects. Although the ad random blood sugar level cannot describe the patient's 

glycemic control in the last one to three months, as can be shown by the HbA1C value. Glycemic status 

determines whether or not oxidative stress occurs in tissues. Another study showed that MDA levels had a 

significant relationship with HbA1C as a marker of hyperglycemia in DM patients and healthy subjects 

[12]. High glycemic status in DM type 2 patients triggers an increase in reactive oxygen species which 

causes lipid peroxidation and increases MDA production [3], [6], [12]. 

 

5. CONCLUSION 

This study showed there is oxidative stress in individuals with type 2 diabetes mellitus, which is indicated 

by higher urinary MDA levels of patients with type 2 diabetes mellitus compared to healthy individuals. In 

this study, there were no differences of urinary MDA levels in patients with type 2 diabetes mellitus with 
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the onset of the disease, nutritional status and the type of antidiabetic drugs used. There is a strong 

correlation between Urinary MDA levels and ad random blood sugar levels. Urinary MDA is a product of 

lipid peroxidation and is a reliable marker to determine oxidation process in the body. Urinary MDA levels 

can be detected using spectrophotometer. It is a simple, fast, non-invasive and easy method to determine 

MDA levels in urine so it can be used for further research with large sample sizes. 
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